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PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 

U.S.  Geological  Survey 

MS  425  National  Center 

Reston,  VA  22092 
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Includes  the  following  Groups:  Control  of  Water  on  the  Surface;  Groundwater  Management;  Effects  on  Water  of 
Man's  Nonwater  Activities;  Watershed  Protection. 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


1.  NATURE  OF  WATER 

IB.  Aqueous  Solutions  and 
Suspensions 


CARBONATE  CHEMISTRY  OF  AQUATIC  SYS- 
TEMS; VOLUME  2:  HIGH  SALINITY  WATERS, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Civil 

Engineering. 

R.  E.  Loewenthal,  and  G.  R.  Marais. 

Butterworths,  Boston.  1984.  501  p,  4  suppl. 

Descriptors:  *Water  softening,  'Hydrogen  ice  con- 
centration, 'Model  studies,  'Computer  models, 
•Salinity,  Acidity,  Alkalinity,  Acid  water,  Carbon- 
ates, Ions,  Computer  programs,  Theoretical  analy- 
sis, Aquatic  environment,  Chemical  properties, 
Chemical  reactions. 

This  book  forms  a  companion  volume  to  the  one 
published  in  1976  entitled  Carbonate  Chemistry  of 
Aquatic  Systems.  Whereas  that  volume  dealt  with 
carbonate  chemistry  of  low  salinity  waters,  for 
ionic  strengths  up  to  about  0.05  this  volume  ex- 
tends the  theory  to  high  salinity  waters  for  ionic 
strengths  up  to  about  5.  The  object  of  this  work  is 
to  develop,  from  a  sound  theoretical  basis,  a  model 
for  the  carbonate  system  structured  in  such  a  fash- 
ion that  it  can  be  applied  readily  in  the  solutions  to 
a  wide  variety  of  problems  involving  this  system  in 
the  aqueous-gaseous-solid  phases.  Topics  covered 
in  this  volume  under  non-associated  binary  electro- 
lytes are  hydration,  partial  molal  volumes,  units  of 
concentration,  activity  and  activity  coefficients, 
modeling  of  mean  and  single  ion  activity  coeffi- 
cients in  binary  systems,  and  activity  of  the  water 
component.  Topics  covered  under  non-associated 
mixed  systems  are  mean  activity  coefficients,  mean 
activity  coefficients  where  ionic  association 
occurs,  verification  of  mixed  electrolyte  theory, 
and  activity  of  the  water  components  in  mixed 
systems.  Various  topics  are  covered  in  chapters  on 
pH  and  weak  acid-base  systems,  phase  equilibria, 
three-phase  equilibria,  and  application  to  water 
softening.  Four  computer  programs  -  activity  coef- 
ficients, distribution  of  weak  acid  species  and  sub- 
routine ACTIVE,  single-phase  conditioning  dia- 
grams, and  modified  Caldwell-Lawrence  diagram  - 
are  included  in  supplements  to  the  book.  (Geiger- 
PTT) 
W88-03949 


EFFECT  OF  CHEMICAL  COMPOSITION  OF 
WATER  ON  HENRY'S  LAW  CONSTANT, 

Drexel   Univ.,   Philadelphia,   PA.   Environmental 

Studies  Inst. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-04197 


2.  WATER  CYCLE 
2A.  General 


WEATHER  RADAR  AND  WEATHER  RADAR 
PROCESSING  SYSTEMS, 

Halff  (Albert  H.)  Associates,   Inc.,   Dallas,   TX. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-03635 


EVALUATING  PARTIAL  AREAS  OF  WATER- 
SHED RUNOFF, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-03785 


SELECTED  PAPERS  IN  THE  HYDROLOGIC 
SCDZNCES,  1985. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

Available  from  Supt  Doc,  USGPO,  Wash,  DC 

20402.  USGS  Water-Supply  Paper  2270.  119  p.  S. 

Subitzky,  editor. 


Descriptors:  'Hydrology,  'Geohydrology,  'Water 
quality,  'Path  of  pollutants,  'Water  resources  re- 
search, 'U.S.  Geological  Survey. 

Selected  papers  in  the  Hydrologic  Sciences  is  a 
new  journal  publication  aimed  at  meeting  wide- 
spread public  and  professional  interests  of  the  hy- 
drologic community  for  timely  results  on  hydro- 
logic  studies  derived  from  the  Federal  research 
program,  and  the  Federal-State  cooperative  pro- 
gram of  the  U.S.  Geological  Survey.  Also  included 
will  be  results  of  some  studies  done  on  behalf  of 
other  Federal  agencies.  This  second  volume  of  the 
Selected  Papers  series,  comprising  nine  topical 
papers,  addresses  an  array  of  topics  including 
model  simulation  of  ground-  and  surface-water  sys- 
tems, hydrochemistry,  biochemistry  of  aquatic  en- 
vironments, and  selected  physical  and  chemical 
techniques  on  hydrologic  studies.  (See  W88-03885 
thru  W88-03893)  (USGS) 
W88-03884 


ESTIMATION  OF  SURFACE  MOISTURE 
AVAJXABILITY  FROM  REMOTE  TEMPERA- 
TURE MEASUREMENTS, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Meteorology. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-O4101 


REAL-TIME  FLASH  FLOOD  PREDICTION, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-04104 


TAYLOR'S  HYPOTHESIS  AND  DISSIPATION 
IN  RAINFALL, 

Mississippi  Univ.,  University.  Dept.  of  Civil  Engi- 
neering. 

V.  K.  Gupta,  and  E.  Waymire. 
Journal  of  Geophysical  Research  (D)  JGRDE3, 
Vol.  92,  No.  8,  p  9657-9660,  August  1987.  20  ref. 
Army  Research  Office  Grant  21078-GS  and  Na- 
tional Science  Foundation  Grant  CEE  8303864. 

Descriptors:  'Hydrologic  models,  'Scaling,  'Sta- 
tistical methods,  'Rainfall,  'Taylor's  hypothesis, 
'Stochastic  process,  Spatial  distribution,  Temporal 
distribution,  Model  studies,  Theoretical  analysis, 
Mathematical  studies. 

The  role  of  dissipation  in  the  cutoff  in  Taylor's 
hypothesis  for  rainfall  correlations  in  space-time  is 
generalized  to  a  wide  class  of  possible  stochastic 
rainfall  models.  Some  important  implications  of 
this  generalization  are  discussed  for  the  develop- 
ment of  statistical  rainfall  theories,  particularly  as 
they  pertain  to  scaling.  A  stochastic  partial  differ- 
entia] equation  is  identified  which  in  its  general 
form  is  satisfied  by  several  models  introduced  in 
the  literature.  This  equation  provides  a  phenome- 
nological  basis  for  introducing  the  notions  of  dissi- 
pation and  generation  in  stochastic  rainfall  models. 
Finally,  the  respective  roles  of  dissipation  and  gen- 
eration are  analyzed  for  the  cutoff  in  Taylor's 
hypothesis  in  a  wide  class  of  possible  rainfall 
models.  (Geiger-PTT) 
W88-04107 


APPLICATION  OF  SPATIAL  POISSON 
MODELS  TO  AIR  MASS  THUNDERSTORM 
RAINFALL, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-04108 


ASSESSMENT  OF  A  CLASS  OF  NEYMAN- 
SCOTT  MODELS  FOR  TEMPORAL  RAIN- 
FALL, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2B. 
W88-O4109 


RANDOM  PROCESSES  WITH  LONG-RANGE 
DEPENDENCE  AND  HIGH  VARIABILITY, 


Boston  Univ.,  MA.  Dept.  of  Mathematics. 

M.  S.  Taqqu. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 

Vol.  92,  No.  D8,  p  9683-9686,  August  1987.  18  ref. 

NSF  Grant  ECS-8696-090. 

Descriptors:  'Stochastic  process,  'Scaling,  'Math- 
ematical models,  'Variability,  'Meteorological 
data  collection,  Mathematical  studies,  Rainfall, 
Probabilistic  process,  Model  studies. 

A  family  of  stochastic  models  which  may  be  rele- 
vant to  meteorology  is  described.  The  models  are 
stochastic  processes,  denated  temporarily  by 
Z(t,x),  where  t  is  time,  x  is  a  position  in  space,  and 
where  Z  measures  a  physical  quantity  of  interest. 
These  models  can  be  characterized  by  the  intensity 
of  dependence,  the  heaviness  of  the  probability 
tails,  and  the  degree  of  nonlinearity.  Two  process- 
es, the  fractional  stable  motion  and  the  spectral 
fractional  stable  motion,  are  introduced  in  some 
detail,  and  the  range  of  values  of  their  parameters 
is  investigated.  Both  processes  have  scaling  proper- 
ties and  display  long-range  dependence  and  high 
variability.  (Author's  abstract) 
W88-O4110 


MESOSCALE  ATMOSPHERIC  DYNAMICS 
AND  MODELING  OF  RATNFALL  FIELDS, 

Toronto  Univ.  (Ontario).  Dept.  of  Physics. 

H.-R.  Cho,  and  D.  S.  T.  Chan. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 

Vol.  92,  No.  8,  p  9687-9692,  August  1987.  7  fig,  13 

ref. 

Descriptors:  'Rainfall,  'Model  studies,  'Air  tem- 
perature, 'Mathematical  models,  'Vortices,  Hy- 
drologic models,  Weather  patterns,  Air  masses, 
Simulation  analysis,  Precipitation,  Stochastic  proc- 
ess, Condensation,  Weather. 

A  two-dimensional  nonuniform  potential  vorticity 
model  for  frontogenesis  was  used  to  study  the 
effects  of  mesoscale  inhomogeneities  on  the  verti- 
cal velocity  field  during  the  process  of  front  forma- 
tion. The  effects  of  height-dependent  mesoscale 
irregularities  in  potential  temperature  and  potential 
vorticity  fields  during  the  early  stages  of  a  frontal 
development  were  examined.  When  height-de- 
pendent mesoscale  irregularities  are  present  in  the 
potential  temperature  or  the  potential  vorticity 
field,  complex  patterns  in  the  vertical  velocity  field 
were  induced  which  have  considerable  vertical 
extent.  If  the  condensation  of  water  vapor  is  in- 
cluded in  the  model,  these  deep  mesoscale  vertical 
velocity  patterns  will  produce  a  complex  mesos- 
cale pattern  of  precipitation.  These  findings  sug- 
gest that  the  evolution  of  the  precipitation  field  in 
mid-latitude  weather  systems  depends  very  much 
on  the  horizontal  and  vertical  structures  of  the 
initial  thermodynamic  and  dynamic  fields  at  the 
mesoscale.  The  statistical  properties  of  precipita- 
tion fields  will  depend  not  only  on  those  of  the 
initial  mesoscale  irregularities,  but  also  on  the  non- 
linear evolutionary  properties  of  the  dynamic 
system  as  a  whole.  (Geiger-PTT) 
W88-04111 


PHYSICAL  MODELING  AND  ANALYSIS  OF 
RAIN  AND  CLOUDS  BY  ANISOTROPIC  SCAL- 
ING MULTIPLICATIVE  PROCESSES, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Phys- 
ics. 

For  primary  bibliographic  entry  see  Field  2B. 
W88-04112 


EFFECTS  OF  SPATIAL  VARIABILITY  ON 
ANNUAL  AVERAGE  WATER  BALANCE, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 

P.  C.  D.  Milly,  and  P.  S.  Eagleson. 

Water  Resources  Research  WRERAO,  Vol.  23, 

No.  11,  p  2135-2143,  November  1987.  6  fig,  4  tab, 

21   ref.  NSF  ATM-7812327,  ATM-81 14723,  and 

CEE-8307282. 

Descriptors:  'Spatial  distribution,  'Hydrologic 
budget,  'Annual  distribution,  Soil  water,  Vegeta- 
tion, Runoff,  Evapotranspiration,  Groundwater  re- 


Field  2— WATER  CYCLE 


Group  2A — General 

charge,  Soil  water,  Simulation  analysis,  Pore  size, 
Permeability  coefficient,  Soil  properties. 

Spatial  variability  of  soil  and  vegetation  causes 
spatial  variability  of  the  water  balance.  For  an  area 
in  which  the  water  balance  is  not  affected  by 
lateral  water  flow,  the  frequency  distributions  of 
storm  surface  runoff,  evapotranspiration,  and 
drainage  to  groundwater  are  derivable  from  distri- 
butions of  soil  hydraulic  parameters  by  means  of  a 
point  water  balance  model  and  local  application  of 
the  vegetal  equilibrium  hypothesis.  Means  and  var- 
iances of  the  components  of  the  budget  can  be 
found  by  Monte  Carlo  simulation  or  by  approxi- 
mate local  expansions.  For  a  fixed  set  of  mean  soil 
parameters,  soil  spatial  variability  may  induce  sig- 
nificant changes  in  the  areal  mean  water  balance, 
particularly  if  storm  surface  runoff  occurs.  Varia- 
bility of  the  pore  size  distribution  index  and  perme- 
ability has  a  much  larger  effect  than  that  of  effec- 
tive porosity  on  the  means  and  variances  of  water 
balance  variables.  The  importance  of  the  pore  size 
distribution  index  implies  that  the  microscopic  sim- 
ilarity assumption  may  underestimate  the  effects  of 
soil  spatial  variability.  In  general,  the  presence  of 
soil  variability  reduces  the  sensitivity  of  water 
balance  to  mean  properties.  For  small  levels  of  soil 
variability,  there  exists  a  unique  equivalent  homo- 
geneous soil  type  that  reproduces  the  budget  com- 
ponents and  the  mean  soil  moisture  saturation  of  an 
inhomogeneous  area.  (Author's  abstract) 
W88-04191 


VEGETATION  CHARACTERISTICS  AND  THE 
PREDICTION  OF  RUNOFF:  ANALYSIS  OF  AN 
EXPERIMENT  IN  THE  NEW  FOREST,  HAMP- 
SHIRE, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy- 

For  primary  bibliographic  entry  see  Field  2E. 
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ESTIMATING  THE  WATER  RESOURCE  FOR 
A  HIGH  SffiRRA  WATERSHED, 

New   Jersey   Hazardous   Waste   Facilities   Siting 

Commission,  Trenton. 

For  primary  bibliographic  entry  see  Field  6D. 
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CONTRIBUTIONS  OF  RAINFALL  TO  CON- 
STITUENT LOADS  IN  STORM  RUNOFF 
FROM  URBAN  CATCHMENTS, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2B. 
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DIMENSIONLESS  S-GRAPHS  FOR  URBAN 
WATERSHEDS, 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 
gineering. 

R.  H.  McCuen,  and  T.  V.  Hromadka. 
Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
113,  No.  7,  p  907-911,  July   1987.  3  fig,   1  tab. 

Descriptors:  *Urban  watersheds,  'Hydrograph 
analysis,  'Rainfall-runoff  relationships,  *Data  in- 
terpretation, Unit  hydrographs,  Hydrographs,  Wa- 
tersheds, Resources  management. 

In  developing  generalized  unit  hydrographs  for 
regional  design,  the  analysis  often  takes  one  of  two 
paths.  First,  measured  rainfall  and  runoff  data  are 
analyzed  to  develop  T-hour  unit  hydrographs  from 
which  a  generalized  instantaneous  unit  hydrograph 
(IUH)  can  be  computed  using  the  S-graph  ap- 
proach. Second,  where  measured  rainfall  and 
runoff  data  are  not  available,  time-area  analysis  can 
be  made  for  watersheds.  While  peak  discharge 
formulas  were  a  primary  hydrologic  design  tool  in 
the  past,  unit  hydrograph  design  storm  methods 
are  being  used  more  frequently.  The  accuracy  of 
designs  based  on  such  methods  depends  on  the 
representativeness  of  the  underlying  unit  hydro- 
graph.  When  measured  hyetographs  and  hydro- 
graphs  are  not  available,  accurate  estimates  of  the 
shape  of  unit  hydrographs  for  specific  watersheds 
may  be  obtained  from  time-area  analyses.  It  ap- 
pears that  dimensionless  S-graphs  obtained  from 


time-area  analyses  are  very  accurate  representa- 
tions of  S-graphs  obtained  from  measured  data  and 
can  be  used  to  improve  the  accuracy  of  designs 
based  on  the  unit  hydrograph  design  storm  ap- 
proach. (Lantz-PTT) 
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HABITAT  ELEMENTS  IN  RIVER  BASIN  MAN- 
AGEMENT AND  PLANNING, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5G. 
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MICROBIAL  IMPLICATIONS  OF  DIEL  VARI- 
ATIONS IN  WATER  QUALITY  PARAMETERS 
POSSIBLY  ASSOCIATED  WITH  ACID  DEPO- 
SITION IN  AN  OLIGOTROPHY  RESERVOIR, 
New  England  Research,  Inc.,  Worcester,  MA. 
For  primary  bibliographic  entry  see  Field  5C. 
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WEATHER  RADAR  AND  WEATHER  RADAR 
PROCESSING  SYSTEMS, 

Halff  (Albert  H.)  Associates,   Inc.,   Dallas,  TX. 
For  primary  bibliographic  entry  see  Field  7B. 
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DISSOLVED  OXYGEN:  METHOD  COMPARI- 
SON WITH  POTENTIOMETRIC  STRIPPING 
ANALYSIS, 

Jordan  Univ.,  Amman.  Analytical  Chemistry  Labs. 

M.  Fayyad,  M.  Tutunji,  R.S.  Ramakrishna,  and  Z. 

Taha. 

Analytical  Letters  ANALBP,  Vol.  20,  No.  4,  p 

529-535,  June  1987.  2  tab,  6  ref. 

Descriptors:  'Analytical  methods,  'Water  analysis, 
'Chemical  analysis,  'Natural  waters,  Dissolved 
oxygen,  Potentiometric  stripping  analysis. 

Methods  for  determination  of  dissolved  oxygen  in 
samples  of  natural  water  are  compared.  Although 
potentiometric  stripping  analysis  and  oxygen  selec- 
tive electrode  methods  are  simple,  rapid  and  of 
higher  reproducibility  than  the  usual  Winkler  pro- 
cedure, the  use  of  oxygen  selective  electrodes  has 
quite  a  few  disadvantages.  Potentiometric  stripping 
analysis,  PSA  compares  well  with  oxygen  selective 
electrodes.  (Author's  abstract) 
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STOCHASTIC  REAL-TIME  SPRENG  FLOOD 
FORECASTING  SYSTEM  FOR  CARMAN, 
MANITOBA, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Civil 

Engineering. 

D.  M.  Fay,  W.  E.  Watt,  and  D.  G.  Watts. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 

Vol.  14,  p  87-96,  1987.  10  fig,  5  tab,  9  ref. 

Descriptors:  Descriptors:*Flood  forecasting, 
•Floods,  'Manitoba,  'Model  studies,  'Stochastic 
models,  Forecasting,  Transfer  function  noise  mod- 
elling. 

A  stochastic  system  was  developed  for  short-term 
spring  flood  forecasting  for  the  Boyne  River  near 
Carman,  Manitoba.  The  system  comprises  two 
models.  The  upstream  model  consists  of  a  transfer 
function  noise  algorithm  which  forecasts  6-h  mean 
streamflow  up  to  36h  ahead  for  a  site  near  Ste- 
phenfield,  upstream  of  Carman.  The  inputs  to  this 
model  are  the  recorded  discharge  of  the  Boyne 
near  Stephenfield,  temperature  and  precipitation 
during  the  melt  period,  cumulative  winter  precipi- 
tation, and  an  antecedent  precipitation  index  for 
the  previous  summer  and  fall  seasons.  The  down- 
stream model  is  a  transfer  function  noise  model 
which  uses  previous  discharges  near  Carman  and 
recorded  and  forecast  discharges  near  Stephenfield 
to  forecast  streamflow  near  Carman.  Water-level 
forecasts  near  Carman  are  estimated  from  the  fore- 
cast discharges  with  a  stage  discharge  relation  for 
the  site.  Seperate  data  sets  were  used  to  calibrate 
and  verify  the  system.  The  system  produced  good 


forecasts  for  lead  times  up  to  2  days.  (Author's 

abstract) 
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CIRRUS-CLOUD  EXPERIMENT:  INTENSIVE 
FIELD  OBSERVATIONS  PLANNED  FOR 
FIRE, 

State  Univ.  of  New  York  at  Albany. 

D.  O.  Starr. 

Bulletin  of  the  American  Meteorological  Society 

B  AMI  AT,  Vol.  68,  No.  2,  p  119-124,  February 

1987.  3  fig,  1  tab,  13  ref. 

Descriptors:  Descriptors:*Clouds,  'Weather, 
'Cloud  cover,  Field  tests,  Remote  sensing,  Cirrus 
clouds,  Cirrus  Intensive  Field  Observations,  Wis- 
consin, Cloud  lidars,  Microphysical  observations. 

The  Cirrus  Intensive  Field  Observations  (Cirrus 
IFO)  is  a  major  component  for  the  First  ISCCP 
Regional  Experiment.  The  field  campaign  was 
conducted  in  Wisconsin  during  October  1986.  Ob- 
serving systems  include  satellites,  'cloud'  lidars,  a 
very  high-altitude,  satellite-simulater  aircraft  plat- 
form, two  research  aircraft  instrumented  for  de- 
tailed in  situ  microphysical  and  radiometric  obser- 
vations, a  Doppler  lidar,  numerous  passive  surface- 
radiation  sites,  and  a  rawinsonde  network.  This  is 
the  first  cirrus  experiment  involving  such  a  com- 
prehensive observing  system.  (Author's  abstract) 
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PLANT     WATER     POTENTIAL    MEASURED 
CONTINUOUSLY  IN  THE  FIELD, 

National  Vegetable  Research  Station,  Wellsbourne 

(England). 

For  primary  bibliographic  entry  see   Field  2D. 
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WINTER  STUDY  OF  AHt,  CLOUD  AND  PRE- 
CIPITATION CHEMISTRY  EN  ONTARIO, 
CANADA, 

Atmospheric   Environment   Service,   Downsview 

(Ontario). 

G.  A.  Isaac,  and  P.  H.  Daum. 

Atmospheric  Environment  ATENBP,  Vol.  21,  No. 

7,  p  1587-1600,  July  1987.  10  fig,  6  tab,  21  ref. 

DOE  contract  DE-AC02-76CH00016. 

Descriptors:  'Acid  rain,  'Chemistry  of  precipita- 
tion, 'Path  of  pollutants,  'Seasonal  variation,  'Air 
quality,  'Water  chemistry,  'Clouds,  'Ontario, 
♦Rainfall,  'Remote  sensing,  Monitoring,  Air  pollu- 
tion, Nitrates,  Cloud  liquid  water,  Scavenging. 

During  January  and  February  1984,  a  field  project 
was  conducted  near  North  Bay,  Ontario,  Canada. 
The  principal  objective  was  to  characterize  the 
chemical  and  microphysical  properties  of  the  air 
masses,  clouds  and  precipitation  in  this  region  of 
NE  North  America  during  the  winter  season.  Two 
extensively  instrumented  aircraft  with  some  newly 
designed  cloudwater  and  snow  collectors  were 
used,  as  well  as  a  surface  station  continuously 
monitoring  pollutant  concentrations  and  a  precipi- 
tation event  sampling  network.  Pollutant  concen- 
trations at  the  surface  were  found  to  vary  with  the 
airmass  back  trajectory  with  the  highest  concentra- 
tions observed  for  trajectories  from  the  S  and  SW 
and  the  lowest  from  the  N.  Vertical  profiles  of 
aerosol  particle  (0.2-2  micron  diameter)  and  NOx 
concentrations  show  similar  trends  with  maxima  of 
1200/cu  cm  and  7  ppb,  respectively  near  ground 
level  with  air  mass  trajectories  from  the  S,  in 
comparison  to  values  of  250/cu  cm  and  1  ppb 
obtained  with  trajectories  from  the  N.  Cloudwater, 
aircraft  precipitation  and  ground  precipitation  sam- 
ples had  a  daily  median  pH  of  3.6,  4.6  and  4.2, 
respectively  with  the  cloudwater  having  the  high- 
est sulfate  and  nitrate  concentrations.  The  nitrate/ 
sulfate  equivalent  concentration  ratios  in  the  cloud- 
water, aircraft  precipitation  and  ground  precipita- 
tion samples  were  0.7,  0.6  and  1.4,  respectively. 
The  data  suggest  that  precipitation  scavenging  of 
nitric  acid  below  cloud  base  is  an  important  proc- 
ess during  the  winter  season.  (Author's  abstract) 
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BACKGROUND  LEVELS  OF  AIR  AND  PRE- 
CIPITATION QUALITY  IN  EUROPE, 

Institute  for  Atmospheric  Physics,  Budapest  (Hun- 
gary). 

D.  J.  Szepesi,  and  K.  E.  Fekete. 
Atmospheric  Environment  ATENBP,  Vol.  21,  No. 
7,  p   1623-1630,  July   1987.   3  fig,   1   tab,  29  ref. 

Descriptors:  *Air  pollution,  'Regional  analysis, 
•Air  quality,  'Water  quality,  'Rainfall,  'Europe, 
•Background   levels,   Sulfur,   Nitrogen,   Pollution 


This  paper  is  intended  to  be  used  by  specialists 
engaged  in  air  and  precipitation  quality  manage- 
ment on  regional  and  continental  scales.  Major 
goals  are  to  establish  definition,  methodology  and 
specific  values  of  background  air  and  precipitation 
quality  for  sulfur  (S)  and  nitrogen  (N)  species  to  be 
used  in  practical  applications  of  air  resources  man- 
agement. Major  findings  are  the  following:  (a)  69% 
of  S02  and  63%  of  N02  concentration  over 
Europe  originate  from  continental  scale  anthropo- 
genic sources,  (b)  15%  of  precipitation  sulfate  and 
11%  of  precipitation  nitrate  over  Europe  are  con- 
tributed by  hemispheric  background,  (c)  hemi- 
spheric background  pollution  values  for  Europe 
were  found  as  1.25  microgram(ug)(S02-S)/cu  m, 
0.80  ug  (S04(2-)-S)/cu  m,  0.157  mg  (S04(2-)-S)/L 
and  0.04  mg  (N03(-)-N)/L.  (Author's  abstract) 
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NUMERICAL  SIMULATION  OF  OROGRA- 
PHIC ENHANCEMENT  OF  RAIN  WITH  A  ME- 
SOSCALE  MODEL, 

Clermont-Ferrand-2  Univ.,  Aubiere  (France).  Lab. 

Associe  de  Meteorologie  Physique. 

E.  Richard,  N.  Chaumerliac,  and  J.  F.  Mahfouf. 

Journal    of   Climate    and    Applied    Meteorology 

JCAMEJ,  Vol.  26,  No.  6,  p  661-669,  June  1987.  10 

fig,  2  tab,  9  ref.  CCVR  (France)  Project  No.  3857, 

3951. 

Descriptors:  'Orographic  precipitation,  'Model 
studies,  'Rainfall,  'Equations,  Microphysics,  Nu- 
merical simulation,  Simulation,  Case  studies, 
Wales,  Winds,  Thermodynamics. 

Orographic  precipitation  enhancement  associated 
with  the  feeder-seeder  mechanism  proposed  by 
Bergeron  has  been  simulated  using  a  two  dimen- 
sional model  based  upon  primitive  equations  in- 
cluding detailed  parameterized  microphysics.  A 
case-by-case  comparison  is  made  between  model 
results  and  each  of  14  well-documented  precipita- 
tion episodes  in  southern  Wales.  The  model  repro- 
duces the  observed  strong  dependence  of  the  pre- 
cipitation enhancement  on  the  low-level  wind 
speed,  as  well  as  the  weak  dependence  on  the 
upwind  precipitation  rate.  Model  results  also  dem- 
onstrate that  a  satisfactory  treatment  of  orographi- 
cally  enhanced  precipitation  requires  the  linking  of 
the  dynamical,  thermodynamical  and  microphysi- 
cal  processes.  (Author's  abstract) 
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PRECIPITATION  DISCRIMINATION  FROM 
SATELLITE  INFRARED  TEMPERATURES 
OVER  THE  CCOPE  MESONET  REGION, 

Research  and  Data  Systems,  Inc.,  Lanham-Sea- 

brook,  MD. 

M.  Weiss,  and  E.  A.  Smith. 

Journal    of   Climate    and    Applied    Meteorology 

JCAMEJ,  Vol.  26,  No.  6,  p  687-697,  June  1987.  3 

fig,  7  tab,  21  ref.  NOAA  Contract  NA81AA-0- 

00058. 

Descriptors:  'Model  studies,  'Convective  rainfall, 
'Rainfall,  'Satellite  technology,  'Infrared  technol- 
ogy, 'Remote  sensing,  'Measuring  instruments, 
Cloud  temperature,  CCOPE,  Montana,  Storms, 
Statistics,  Temperature. 

A  quantitative  investigation  of  the  relationship  be- 
tween satellite-derived  cloud-top  temperature  pa- 
rameters and  the  detection  of  intense  convective 
rainfall  is  described.  The  area  of  study  is  that  of  the 
Cooperative  Convective  Precipitation  Experiment 
(CCOPE),  which  was  held  near  Miles  City,  Mon- 
tana during  the  summer  of  1981.  Cloud-top  tem- 
peratures,  derived   from   the   GOES-West   oper- 


ational satellite,  were  used  to  calculate  a  variety  of 
parameters  for  objectively  quantifying  the  convec- 
tive intensity  of  a  storm.  A  dense  network  of 
raingages  provided  verification  of  surface  rainfall. 
The  cloud-top  temperature  field  and  surface  rain- 
fall data  were  processed  into  equally  sized  grid 
domains  in  order  to  best  depict  the  individual 
samples  of  instantaneous  precipitation.  The  tech- 
nique of  statistical  discriminant  analysis  was  used 
to  determine  which  combinations  of  cloud-top 
temperature  parameters  best  classify  rain  versus 
no-rain  occurrence  using  three  different  rain-rate 
cutoffs:  1,  4,  and  10  rara/h.  Time  lags  within  the  30 
min  rainfall  verification  were  tested  to  determine 
the  optimum  time  delay  associated  with  rainfall 
reaching  the  ground.  A  total  of  six  storm  cases 
were  used  to  develop  and  test  the  statistical 
models.  Discrimination  of  rain  events  was  found  to 
be  most  accurate  when  using  a  10  mm/h  rain-rate 
cutoff.  The  parameters  designated  as  coldest  cloud- 
top  temperature,  the  spatial  mean  of  coldest  cloud- 
top  temperature,  and  change  over  time  of  mean 
coldest  cloud-top  temperature  were  found  to  be 
the  best  classifiers  of  rainfall  in  this  study.  Combin- 
ing both  a  10-min  time  lag  (in  terms  of  surface 
verification)  with  a  10  mm/h  rain-rate  threshold 
resulted  in  classifying  over  60%  of  all  rain  and  no- 
rain  cases  correctly.  (Author's  abstract) 
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HOW  THE  PACIFIC  DRAINS  THE  NILE, 

D.  Mackenzie 

New  Scientist  NWSCAL,  Vol.  114,  No.  1555,  p 

16-17,  April  16,  1987.  2  fig. 

Descriptors:  'Climatic  data,  'Africa,  'Drought 
models,  'Climatology,  'Meteorological  forecast, 
*E1  Nino,  'Pacific  Ocean,  'Ocean  temperature, 
Model  studies,  Weather  patterns,  Rainfall  distribu- 
tion . 

Periodic  drought  conditions  in  Africa  have  been 
correlated  to  conditions  in  the  Pacific  Ocean.  Stud- 
ies show  that  the  El  Nino  occurs  every  two  to 
seven  years,  with  an  average  of  four  years,  in  the 
south  Pacific.  This  affects  wind  patterns  in  the 
Pacific  which  in  turn  affect  weather  conditions  in 
countries  around  the  Pacific.  Scientists  observed 
that  the  temperature  of  the  central  Pacific  Ocean 
rises  before  the  onset  of  El  Nino.  Climatologists 
have  been  trying  to  find  a  single  variable  in  world 
weather  that  seems  reliably  to  precede  the  longer 
periods  of  low  rainfall  in  Africa.  They  think  that 
this  single  variable  is  the  temperature  difference  in 
the  southern  and  northern  hemispheres.  Thus,  data 
on  ocean  temperatures  may  form  the  basis  for 
predictive  models  for  movements  of  the  intertropi- 
cal convergence  zone  and  give  a  six-month  warn- 
ing of  the  onset  of  intense  short-term  drought  in 
both  east  and  west  Africa.  (Ray-PTT) 
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INTERIM  PROGRESS  REPORT  SCPP  FORE- 
CASTING SUPPORT:  FOR  PERIOD  1  SEP- 
TEMBER 1983-31  AUGUST  1984,  VOLUME  II, 

Electronic  Techniques,  Inc.,  Fort  Collins,  CO. 
For  primary  bibliographic  entry  see  Field  3B. 
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COMPARISONS  OF  GAUGE  AND  SATELLITE 
RAIN  ESTIMATES  FOR  THE  CENTRAL 
UNITED  STATES  DURING  AUGUST  1979, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Boulder,  CO.  Environmental  Research  Labs. 
C.  G.  Griffith. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 
Vol.  92,  No.  8,  p  9551-9566,  August  1987.  14  fig,  9 
tab,  36  ref. 

Descriptors:  'Data  collections,  'Rain  gages, 
'Weather  forecasting,  'Satellite  technology, 
•Rainfall,  'Algorithms,  'Meteorological  data  col- 
lection, Error  analysis,  Networks,  Weather  data 
collections,  Rainfall  rate,  Infrared  imagery,  Data 
interpretation. 

Rainfall  estimates,  inferred  from  the  thermal  infra- 
red channel  of  the  Geostationary  Operation  Envi- 
ronmental Satellite  -  East  (GOES  -  East)  for 
August   1979,  are  compared  with  gage  rainfalls 


over  hourly  and  daily  time  frames  for  area-aver- 
aged amounts  and  point  values.  The  area  of  inter- 
est is  a  3,600,000  sq  km  region  in  the  central  third 
of  the  United  States.  Over  the  month  the  satellite 
rainfalls  tend  to  be  smaller  by  20-40%  than  the 
corresponding  gage  amounts,  but  mean  sampling 
errors  inherent  in  a  gage  network  of  this  density  (1 
gage/4000  sq  km)  are  estimated  to  be  minimally 
100%  of  the  areal  mean  rainfall.  Root-mean-square 
errors  are  approximately  1  mm  for  daily  and  0.1 
mm  for  hourly  area-averaged  rainfalls  and  are  14 
mm  for  daily  and  5  mm  for  hourly  point  rainfalls. 
Satellite-gage  differences  of  daily  (hourly)  point 
values  can  be  large,  but  50%  of  the  satellite 
amounts  are  within  +  or  -  4(+  or  -  2)  mm  of  the 
gage  amount,  and  90%  are  within  -I-  or  -  20(  +  or  - 
8)  mm,  reinforcing  the  fact  that  the  satellite-de- 
rived rainfall  is  an  area-averaged  rather  than  a 
point  estimate  of  rain  amount.  Timing  of  rain 
events  is  comparable  for  daily  area-averaged  satel- 
lite and  gage  data.  However,  hourly  area-averaged 
gage  data  exhibit  considerably  more  short-term 
fluctuations  than  the  hourly  satellite  data.  For  the 
two  satellite  algorithms  tested,  the  streamlined 
technique  requires  the  least  computation  time 
(10%  of  that  needed  by  the  life  history  technique) 
and  shows  little  difference  in  its  comparisons  with 
the  gages.  (Author's  abstract) 
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SAMPLING  ERRORS  IN  SATELLITE  ESTI- 
MATES OF  TROPICAL  RAIN, 

Pixel  Analaysis,  Silver  Spring,  MD. 

A.  McConnell,  and  G.  R.  North. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 

Vol.  92,  No.  8,  p  9567-9570,  August  1987.  2  fig,  2 

tab,  4  ref. 

Descriptors:  'Satellite  technology,  'Remote  sens- 
ing, 'Rainfall  rate,  'Tropical  regions,  'Error  anal- 
ysis, 'Sampling,  Data  interpretation,  Mathematical 
studies,  Aerial  photography,  Meteorological  data 
collection,  Weather  data  collections,  Markov  proc- 
ess, Models,  Rainfall  distribution,  Statistical  analy- 


Sampling  errors  that  might  be  expected  when 
using  a  low  earth-orbiting  satellite  are  statistically 
analyzed  using  the  GATE  (Global  Atmospheric 
Research  Program  Atlantic  Tropical  Experiment) 
rainfall  data  set.  For  averages  over  the  entire  400- 
km  square,  and  for  the  duration  of  several  weeks, 
sampling  errors  of  <  10%  can  be  expected  in  con- 
tributions from  each  of  four  rain  rate  categories 
(light,  medium,  heavy,  and  very  heavy)  which 
individually  account  for  about  one  quarter  of  the 
total  rain.  Two  types  of  errors  are  identified  that 
could  invalidate  the  theory  that  errors  of  the  order 
of  5-10%  are  achievable  by  twice-a-day  snapshots 
in  estimating  monthly  averages  of  total  rain  over 
the  500-km  grid  boxes:  (1)  GATE  consisted  of 
only  two  segments,  and  not  enough  sampling  is 
being  performed  to  get  good  estimates  of  the  sam- 
pling errors;  and  (2)  the  GATE  area  might  not  be 
representative  of  other  areas  of  the  tropics.  This 
second  possibility  cannot  be  determined  without 
collecting  more  data  through  carefully  planned 
experiments.  (Geiger-PTT) 
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An  ordinary  cokriging  procedure  has  been  devel- 
oped to  optimally  merge  rainfall  data  from  radars 
and  standard  rain  gages.  The  radar-rainfall  data  are 
given  in  digitized  form.  The  covariance  matrices 
required  to  perform  cokriging  are  computed  from 
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single  realization  data,  using  the  ergodicity  as- 
sumption. Since  the  ground  truth  and  the  error 
structure  of  the  radar  data  are  unknown,  parame- 
terization of  the  covariance  between  radar  data 
and  the  true  rainfall  is  required.  The  sensitivity  of 
the  procedure  to  that  parameterization  is  analyzed 
within  a  controlled  simulation  experiment.  The 
experiment  is  based  on  a  hypothesized  error  struc- 
ture for  the  rainfall  measurements.  The  effect  of 
measurement  noise  and  network  density  is  exam- 
ined. The  usefulness  of  the  procedure  to  remove 
the  bias  in  radar  is  tested.  Preliminary  results  of  the 
specification  of  the  values  of  the  parameters  beta 
sub  R  (for  various  rain  gage  densities),  show  that 
the  range  of  0.2-0.4  for  both  parameters.  The  ro- 
butness  of  these  results  needs  to  be  further  investi- 
gated. Also,  for  data  collected  at  other  than  daily 
intervals  (hourly,  6-hourly,  etc.),  these  results  may 
not  be  valid.  It  is  expected  that  the  performance  of 
the  presented  method,  relative  to  rain  gage  data 
analysis,  should  be  better  for  hourly  data.  (Geiger- 
PTT) 
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Statistics  of  rain  rate  increments  from  a  10-year 
record  of  a  tipping  bucket  rain  gage  were  analyzed 
for  various  effects:  smoothing  of  data,  sampling  of 
data,  noise  in  the  data,  and  their  consequences  on 
the  evidence  for  the  fractal  structure  of  rain.  Re- 
sults showed  that  rain  becomes  effectively  decorre- 
lated  after  approximately  20  min.  No  evidence  for 
scaling  of  rain  rate  increments  in  time  is  apparent 
from  this  analysis.  (Author's  abstract) 
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tion, Data  interpretation,  Precipitation. 

Enhanced  infrared  satellite  imagery  and  conven- 
tional surface  and  sounding  data  are  used  to  docu- 
ment the  existence  and  climatological  characteris- 
tics of  mesoscale  convective  complexes  (MCCs) 
over  mid-latitude  South  America  and  in  the  tropi- 
cal region  between  North  and  South  America.  It 
was  found  that  MCCs  occur  with  approximately 
the  same  frequency  in  mid-latitude  South  America 
as  they  do  in  mid-latitude  North  America.  For  the 
most  part,  the  characteristics  of  mid-latitude  South 
American  MCCs  are  similar  to  those  of  MCCs  in 
the  United  States.  The  most  notable  difference 
between  North  and  South  American  MCCs  is  that 
the  South  American  systems  are,  on  the  average, 
about  60%  larger  than  MCCs  in  the  United  States. 
In  addition  to  the  large  population  of  mid-latitude 
South  American  MCCs,  an  even  larger  number  of 
low-latitude  (tropical)  systems  were  found.  In  gen- 
eral, both  the  mid-latitude  and  tropical  populations 
of  MCCs  are  nocturnal  and  continental;  i.e.,  the 
great  majority  of  systems  occur  at  night  over  land. 
Of  the  systems  that  do  occur  over  water,  a  signifi- 
cant fraction  develop  into  tropical  storms.  Large 
populations  of  MCCs  occur  in  each  of  the  physio- 
graphically  similar  mid-latitude  areas  of  North  and 


South  America  where  low-level  nocturnal  jets  fre- 
quently develop.  Very  few  MCCs  occur  over  the 
Amazon  River  Basin  or  over  the  southeastern 
United  States,  even  though  both  of  these  areas 
exhibit  large  amounts  of  deep  convective  activity. 
All  of  the  various  MCC  population  centers  occur 
in  latitudinal  zones  of  westerlies  or  easterlies  and 
are  concentrated  immediately  downwind  of  major 
mountain  ranges.  During  an  El  Nino  period  the 
number  of  mid-latitude  South  American  systems 
was  more  than  double  the  number  in  the  non-El 
Nino  year.  Several  MCCs  formed  over  the  anoma- 
lously warm  water  that  appeared  along  the  Peruvi- 
an coast.  Thus  on  the  basis  of  this  very  small 
sample,  there  may  be  a  direct  connection  between 
MCC  activity  and  El  Nino.  (Author's  abstract) 
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SPACE-TIME  STOCHASTIC  MODEL  OF 
RAINFALL  FOR  SATELLITE  REMOTE-SENS- 
ING STUDIES, 
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A  model  of  the  spatial  and  temporal  distribution  of 
rainfall  produces  random  spatial  rainfall  patterns 
with  these  characteristics:  (1)  The  model  is  defined 
on  a  grid  with  each  grid  point  representing  the 
average  rain  rate  over  the  surrounding  grid  box; 
(2)  Rain  occurs  at  any  one  grid  point  (on  average, 
a  specified  percentage  of  the  time  and  has  a  lognor- 
mal  probability  distribution);  (3)  Spatial  correlation 
of  the  rainfall  can  be  arbitrarily  prescribed.  (4) 
Time  stepping  is  carried  out  so  that  large-scale 
features  persist  longer  than  small-scale  features. 
Rain  is  generated  in  the  model  from  the  portion  of 
a  correlated  Gaussian  random  field  that  exceeds  a 
threshold.  The  portion  of  the  field  above  the 
threshold  is  rescaled  to  have  a  lognormal  probabili- 
ty distribution.  Sample  output  is  given  for  the 
model  designed  to  mimic  radar  observations  of 
rainfall  during  the  Global  Atmospheric  Research 
Program  Atlantic  Tropical  Experiment  (GATE). 
The  model  is  intended  for  use  in  evaluating  sam- 
pling strategies  for  satellite  remote-sensing  of  rain- 
fall and  for  development  of  algorithms  for  convert- 
ing radiant  intensity  received  by  an  instrument 
from  its  field  of  view  into  rainfall  amount.  (Au- 
thor's abstract) 
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Some  rainfall  data  from  Denver,  Colorado,  were 
analyzed  in  detail  at  different  levels  of  aggregation 
which  ranging  from  1  to  24  hours.  Two  classes  of 
models  were  then  fitted  to  the  data.  In  the  first 
class  of  models,  storm  events  arise  in  a  Poisson 
process,  each  such  event  being  associated  with  a 
period  of  rainfall  of  random  duration  and  constant 
but  random  intensity.  Total  rainfall  intensity  is 
formed  by  adding  the  contributions  from  all  storm 
events.  In  the  second  class  of  models,  storms  arise 
in  a  Poisson  process,  each  storm  giving  rise  to  a 
cluster  of  rain   cells  in   which  each  cell   has  a 


random  duration  and  constant  but  random  intensi- 
ty. The  estimation  of  the  model  parameters  is 
performed  through  the  first  and  second-order  mo- 
ments of  the  cumulative  rainfall  process  at  differ- 
ent levels  of  aggregation.  The  first  class  of  models 
gives  a  poor  fit  at  levels  of  aggregation  different 
from  the  one  at  which  the  model  parameters  are 
estimated.  Cluster-based  models  are  able  to  take 
account  of  the  cumulative  rainfall  characteristics 
over  a  range  of  time  scales  from  12  to  24  hours 
without  changing  the  model  parameters.  These 
models  also  perform  well  in  regard  to  the  extreme 
values  of  rainfall  for  different  periods  of  aggrega- 
tion and  the  time  concentration  of  total  rainfall. 
(Author's  abstract) 
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IN  RAINFALL, 

Mississippi  Univ.,  University.  Dept.  of  Civil  Engi- 
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For  primary  bibliographic  entry  see  Field  2A. 
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Eight  years  of  summer  storm  rainfall  observations 
from  93  stations  in  and  around  the  154  sq  km 
Walnut  Gulch  catchment  of  the  Agricultural  Re- 
search Service,  U.  S.  Department  of  Agriculture, 
in  Arizona  were  processed  to  yield  the  total  station 
depths  of  428  storms.  Statistical  analysis  of  these 
random  fields  yielded  the  first  two  moments,  the 
spatial  correlation  and  variance  functions,  and  the 
spatial  distribution  of  total  rainfall  for  each  storm. 
The  sample  was  then  split,  and  half  was  used  to 
estimate,  for  each  storm  day,  the  distributions  of 
the  three  parameters  of  each  of  the  three  conceptu- 
al spatial  Poisson  process  models  proposed  previ- 
ously. The  absolute  and  relative  worth  of  the  three 
Poisson  models  were  evaluated  by  comparing  their 
prediction  of  the  spatial  distribution  of  storm  rain- 
fall with  observations  from  the  second  half  of  the 
sample.  These  point  process  models  appear  capable 
of  reproducing  important  features  of  the  spatial 
distribution  of  total  storm  precipitation.  On  the 
basis  of  the  comparative  evaluation,  one  of  the 
models  may  be  discarded  because  it  is  quite  cum- 
bersome analytically.  Of  the  two  remaining 
models,  the  one  that  is  preferred  indicates  a  density 
of  convective  'cells'  within  these  air  mass  thunder- 
storms of  about  1  cells/50  sq  km,  having  an  aver- 
age center  of  depth  of  14  mm  and  a  radius  (at  1% 
of  center)  of  6  km.  These  dimensions  compare 
favorably  with  those  published  previously  for 
thunderstorms  in  the  southeastern  coastal  plains  of 
the  U.S.  (Geiger-PTT) 
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Neyman-Scott  type  cluster  point  processes  have 
been  used  in  several  studies  to  model  temporal 
rainfall  at  a  single  location.  The  time  scale  consist- 
ency of  parameter  estimates  for  such  models,  with 
the  rainfall  thought  of  as  instantaneous  bursts  at 
the  points  of  the  Neyman-Scott  process,  was  exam- 
ined. Problems  in  applying  the  Neyman-Scott 
models  to  the  maximum  likelihood  estimation  and 
the  method  of  moments  are  described.  The  sensi- 
vity  of  the  Neyman-Scott  models  to  choice  of 
cluster  sire  distribution  is  examined  using  data 
from  the  MAP3S  (Multistate  Atmospheric  Power 
Product  Pollution  Study)  acid  rain  monitoring  net- 
work. (Geiger-PTT) 
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The  basic  properties  of  rain  and  cloud  fields  (par- 
ticularly their  scaling  and  intermittency)  are  best 
understood  in  terms  of  coupled  (anisotropic  and 
scaling)  cascade  processes.  Such  cascades  provide 
a  framework  not  only  for  theoretically  and  empiri- 
cally investigating  these  fields,  but  also  for  con- 
structing physically  based  stochastic  models.  This 
physical  basis  is  provided  by  cascade  scaling  and 
intermittency,  which  is  of  broadly  the  same  sort  as 
that  specified  by  the  dynamical  (nonlinear,  partial 
differential)  equations.  Theoretically,  the  links  be- 
tween the  divergence  of  high-order  statistical  mo- 
ments, the  multiple  scaling  and  dimensions  of  the 
fields,  and  the  multiplicative  and  anisotropic  nature 
of  the  cascade  processes  themselves  are  clarified. 
Such  fields  can  be  modeled  by  fractional  integra- 
tion of  the  product  of  appropriate  powers  of  con- 
served but  highly  intermittent  fluxes.  These  ideas 
are  empirically  tested  by  exploiting  high-resolution 
radar  rain  reflectivities.  The  divergence  of  mo- 
ments is  established  by  direct  use  of  probability 
distributions,  whereas  the  multiple  scaling  and  di- 
mensions required  the  development  of  new  empiri- 
cal techniques.  The  first  of  these  estimates  the 
trace  moments  of  rain  reflectivities,  which  are  used 
to  determine  a  moment-dependent  exponent  gov- 
erning the  variation  of  the  various  statistical  mo- 
ments with  scale.  This  exponent  function  in  turn  is 
used  to  estimate  the  dimension  function  of  the 
moments.    A    second    technique,    functional    box 
counting,  is  a  generalization  of  a  method  first  de- 
veloped for  investigating  strange  sets  and  permits 
the  direct  evaluation  of  another  dimension  fucntion 
associated  with  the  increasingly  intense  regions. 
The  different  intensities  are  related  to  singularities 
of  different  orders  in  the  field.  This  technique 
provides  the  basis  for  another  new  technique,  ellip- 
tical dimensional  sampling,  which  permits  the  ellip- 
tical dimension  rain  (describing  its  stratification)  to 
be  directly  estimated.  (Author's  abstract) 
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The  method  most  commonly  used  to  assess  the 
contribution  of  a  single,  charged  precipitation  par- 
ticle to  the  rate  of  change  of  electrostatic  energy  of 
a  thunderstorm  is  problematic.  Equating  the  rate  to 
the  product  of  the  net  electrical  force  and  a  veloci- 
ty leads  to  an  arbitrary  value  of  the  contribution  of 
a  single  particle.  In  the  present  analysis,  this  arbi- 
trariness is  removed  by  viewing  the  contribution  of 
a  single  particle  as  being  due  to  its  motions  with 
respect  to  all  the  other  individual  charges.  It  is  also 
shown  that  in  spite  of  this  arbitrariness  of  the  usual 
method  when  applied  to  individual  particles,  it 
nonetheless  yields  a  nonarbitrary  value  for  the 
total  rate  of  change  of  electrostatic  energy  for  the 
whole  collection  of  charges.  In  the  event  that 
differences  in  sedimentation  velocity  are  not  ade- 
quate to  account  for  the  electrification  of  thunder- 
storms, this  does  not  imply  that  all  precipitation- 
based  mechanisms  are  ineffective,  as  is  sometimes 
suggested.  The  possibility  yet  remains  that  convec- 
tive  processes  may  be  effective  in  driving  the 
large-scale  separation  of  precipitation  particles 
from  other  charged  particles.  (Author's  abstract) 
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A  series  of  48  laboratory  experiments  has  deter- 
mined depth  profiles  of  S(IV)  and  S(VI)  accumula- 
tion in  snow  exposed  to  20-140  ppb  S02  for  6-12 
hours.  Surface  deposition  velocity,  calculated  from 
the  amount  of  sulfur  taken  up,  divided  by  the  gas- 
phase  concentration,  averaged  0.06  cm/sec.  Snow 
held  near  -2  degrees  had  an  average  deposition 
velocity  of  0.04  cm/sec,  with  new  snow  having  a 
value  about  double  that  for  older,  metamorphosed 
snow  (0.5  versus  0.02  cm/sec).  Snow  held  near  0 
degrees  had  an  average  deposition  velocity  of  0.07 
cm/sec,  and  snow  held  below  zero,  but  with  sur- 
face melting  due  to  sunlight,  had  a  value  of  0.06 
cm/sec.  When  sunlight  and  temperature  allowed 
draining  of  meltwater,  deposition  velocities  were 
much  higher  (0.14  cm/sec).  Deposition  velocities 
for  snow  at  -2  degrees  were  as  much  as  60% 
higher  for  measurements  over  6  hours  versus  10-12 
hours.  Penetration  of  sulfur  into  the  snow  was 
generally  about  7  cm  for  colder  experiments  and 
only   4   cm   for   snow   with   more   liquid   water 
present.   Uptake  of  S02  by  snow  is  apparently 
determined  largely  by  the  liquid-water-to-air  ratio 
in  the  snowpack.  S02  and  ozone  concentrations 
had  only  small  effects  on  deposition  velocity.  Most 
sulfur  in  the  snow  was  found  as  S(VI),  even  in  the 
absence  of  ozone,  indicating  that  another  oxidant  is 
readily  available,  especially  in  new  snow.  Sunlight 
had  no  effect  on  uptake,  other  than  increasing  the 
liquid-water-to-air  ratio  by  surface  melting  of  the 
snow.  Four  measurements  of  N02  deposition  to 
snow   were  also  made;  uptake  was  small,   with 
deposition  velocities  averaging  0.005  cm/sec  in  the 
dark  and  0.012  cm/sec  in  the  sunlight.  (See  also 
W88-04115)  (Author's  abstract) 
W88-04U4 


Precipitation — Group  2B 

GASEOUS  DEPOSITION  TO  SNOW.  II.  PHYS- 
ICAL-CHEMICAL MODEL  FOR  S02  DEPOSI- 
TION, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 

R.  C.  Bales,  M.  P.  Valdez,  and  G.  A.  Dawson. 
Journal  of  Geophysical  Research  (D)  JGRDE3, 
Vol  92,  No.  8,  p  9789-9799,  August  1987.  12  fig,  3 
tab,  30  ref.  NSF  Grant  ATM-82  15694  and  U.  S. 
Forest  Service  Contract  28-95-345. 

Descriptors:  'Sulfur  compounds,  'Acid  precipita- 
tion, 'Snowpack,  'Deposition,  'Mathematical 
models,  'Accumulation,  'Path  of  pollutants, 
Snow,  Chemistry  of  precipitation,  Model  studies, 
Acidic  water,  Adsorption,  Ozone. 

A  diffusion/reaction  model  of  S02  uptake  by  snow 
containing  liquid  water  is  used   to  examine  the 
snowpack  processes  controlling  accumulation  of 
dissolved  S(IV)  and  S(VI).  Surface  deposition  ve- 
locity (defined  as  overall  accumulation  rate  divid- 
ed by  surface  S02  concentration)  depends  on  the 
amount  of  liquid  water  in  the  snow,  the  time  scale 
considered,  the  rate  of  S(IV)  to  S(VI)  conversion 
in  the  aqueous  phase,  and  the  S02  concentration. 
In  the  absence  of  any  oxidation,  the  deposition 
velocity  for  dense  snow  (specific  gravity  0.4)  with 
a  moderate  liquid  water  mass  fraction  and  S02 
concentration  of  20  ppbv   (parts  per  billion  by 
volume)  is  calculated  to  be  0.026  cm/sec  after  6 
hours.  Deposition  velocity  increases  by  a  factor  of 
3.2  for  each  tenfold  increase  in  liquid  water  mass 
fraction  and  by  a  factor  of  2.5-3.2  for  each  tenfold 
decrease  in  time.  S02  penetration  into  the  snow- 
pack is  about  5  cm  for  the  6-hour  case.  In  the 
presence  of  air  containing   30  ppbv   ozone  and 
otherwise  identical  conditions,  80%  of  the  accumu- 
lated sulfur  is  as  S(VI),  and  the  calculated  deposi- 
tion is  0.036  cm/sec.  A  further  tenfold  increase  in 
ozone  concentration  gives  only  a  70%  increase  in 
deposition  velocity.  A  similar  dependence  is  calcu- 
lated for  oxygen  (catalyzed  by  Fe(III))  as  oxidant, 
but  that  for  hydrogen  peroxide  is  much  stronger 
and  almost  linear.  A  tenfold  increase  in  S02  con- 
centration (with  ozone  at  30  ppb)  results  in  a  2.3- 
fold  decrease  in  deposition  velocity.  Wet  snow 
with  a  liquid  water  mass  fraction  of  about  0. 1  gives 
a  deposition  velocity  at  20  ppb  S02  of  0.12  cm/ 
sec,  with  a  penetration  of  only  2  cm.  Calculated 
and  observed  uptakes  of  S02  by  snow  are  in  good 
agreement.   (See   also  W88-04114)  (Author's  ab- 
stract) 
W88-04115 


AEROSOL  AND  GRAPHITIC  CARBON  CON- 
TENT OF  SNOW, 

New  Mexico  State  Univ.,  Las  Cmces.  Dept.  of 

Physics. 

P.  Chylek,  V.  Srivastava,  L.  Cahenzli,  R.  G. 

Pinnick,  and  R.  L.  Dod. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 

Vol.  92,  No.  8,  p  9801-9809,  August  1987.  8  fig,  8 

tab,  19  ref. 

Descriptors:  'Carbon,  'New  Mexico,  'Texas, 
•Antarctica,  »Greenland,  'Path  of  pollutants,  *Air 
pollution,  Aerosols,  Snow,  Chemistry  of  precipita- 
tion, Core  logging,  Ice,  Snowmelt,  Infrared  spec- 
troscopy, Organic  carbon,  Lasers,  Chemical  analy- 
sis. 

Snow  samples  from  southern  New  Mexico,  west 
Texas,  Antarctica,  and  Greenland  were  analyzed 
for  aerosol  and  graphitic  carbon.  Snowmelt  water 
from  the  snow  samples  was  filtered  through  quartz 
and  PVC  membranes  before  analysis  by  infrared 
transmission  spectroscopy  for  aerosol  content,  or 
laser  beam  analysis  for  graphitic  carbon.  Graphitic 
carbon  contents  were  between  2.2  and  25  micro- 
grams/liter  of  snow  meltwater.  Water-insoluble 
aerosol  content  varied  between  0.62  and  8.5  micro- 
grams/liter.  Two  samples  of  Camp  Century, 
Greenland  ice  cores  (approximate  ages  of  4,000 
and  6,000  years)  were  analyzed  to  assess  recent 
anthropogenic  effects  on  graphitic  carbon  deposi- 
tion. Ice  core  graphitic  carbon  contents  were  2.5 
and  1.1  micrograms/liter,  suggesting  that  there  has 
been  no  significant  increase  in  graphitic  carbon 
deposition  in  Greenland  due  to  anthropogenic  ac- 
tivity. However,  in  New  Mexico  and  Texas,  rural 
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aerosol  graphitic  carbon  contents  of  around  5  mi- 
crograms/liter  and  urban  aerosol  graphitic  carbon 
contents  of  up  to  16  micrograms/liter  reflect  local 
anthropogenic  sources  of  graphitic  carbon. 
(Geiger-PTT) 
W88-04116 


RATE  CONSTANTS  FOR  SOME  OXIDATIONS 
OF  SOV)  BV  RADICALS  IN  AQUEOUS  SOLU- 
TIONS, 

National  Bureau  of  Standards  (NML),  Gaithers- 

burg,  MD.  Chemical  Kinetics  Div. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-04136 


AUTOMATIC  RAIN  GAUGE  FOR  CONTINU- 
OUS, REAL  TIME  DETERMINATION  OF 
RAINWATER  CHEMISTRY, 

Central  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-04141 


ACCURACY  OF  AREAL  RAINFALL  ESTIMA- 
TION: A  CASE  STUDY, 

Centre  National  de  la  Recherche  Scientifique,  Gre- 
noble (France).  Inst,  de  Mecanique  de  Grenoble. 
T.  Lebel,  G.  Bastin,  C.  Obled,  and  J.  D.  Creutin. 
Water  Resources  Research  WRERAO,  Vol.  23, 
No.  11,  p  2123-2134,  November  1987.  8  fig,  7  tab, 
19  ref,  append. 

Descriptors:  *Rainfall,  *Case  studies,  *Net  rainfall, 
•Data  interpretation,  'Estimating  equations,  Math- 
ematical studies,  Climatology,  Mathematical  analy- 
sis. 

Good  estimates  of  mean  areal  rainfall  are  needed  as 
inputs  to  hydrologic  models.  When  based  on 
ground  measurements,  their  accuracy  depends  on 
the  spatial  variability  of  the  rainfall  process  and  on 
the  rain  gage  network  density.  Accuracy  is  of 
particular  importance  when  areal  rainfall  estimates 
must  be  computed  in  real  time  as  inputs  to  runoff 
forecasting  models.  The  high  cost  of  equipping  and 
maintaining  the  required  telemetering  facilities,  es- 
pecially in  mountainous  regions,  often  results  in 
low-density  observation  networks.  The  accuracy 
of  areal  rainfall  estimation  was  validated  through  a 
case  study  on  a  catchment  area  in  the  Cevennes 
region  of  France.  The  basic  tool  for  the  analysis 
was  a  'scaled  estimation  error  variance'  which  was 
computed  from  a  scaled  climatological  variogram 
model  of  the  rainfall  field.  The  use  of  this  variance 
to  provide  a  theoretical  criterion  to  compare  the 
accuracy  that  can  be  expected  with  three  linear 
estimators  (Thiessen,  spline,  and  kriging)  for  vari- 
ous networks'  densities  is  illustrated.  To  support 
the  methodology,  an  experimental  validation  of  the 
scaled  estimation  error  variance  computation  was 
performed,  using  'reference'  areal  rainfall  values 
computed  with  a  very  high  density  network. 
(Lantz-PTT) 
W88-04190 


400  YEARS  OF  CENTRAL  CALD70RNIA  PRE- 
CIPITATION VARIABILITY  RECONSTRUCT- 
ED FROM  TREE-RINGS, 

California  Univ.,  Santa  Barbara.  Dept.  of  Geogra- 
phy. 

J.  Michaelsen,  L.  Haston,  and  F.  W.  Davis. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No 
5,  p  809-818,  October  1987.  5  fig,  6  tab,  24  ref. 
California  Water  Resources  Center  Grant  W-657. 

Descriptors:  *Paleoclimatology,  *Precipitation 
variability,  *Precipitation,  *Data  acquisition,  •Hy- 
drologic aspects,  "Tree  rings,  Trees,  Data  interpre- 
tation, Central  California,  Spruce  trees,  Rainfall, 
Calibrations,  Hydrologic  data. 

Coastal  central  California  is  a  region  that  has  never 
been  the  subject  of  tree-ring  studies.  New  tree-ring 
chronologies  developed  from  cores  of  big  cone 
spruce  (Pseudotusuga  macrocarpa  (Torr.)  Mayr.) 
growing  in  the  Transverse  Ranges  of  central  Santa 
Barbara  county  were  used  to  reconstruct  precipita- 
tion fluctuations  for  this  region.  To  verify  the  new 


reconstructions,  calibration  with  recorded  rainfall 
using  cross-validation,  comparison  with  other  re- 
constructions, and  documentary  evidence  from  his- 
torical sources  were  utilized.  The  precipitation  re- 
constructions show  that  there  were  no  fluctuations 
in  mean  precipitations  on  time  scales  longer  than 
30  years,  but  there  were  major  fluctuations  in 
precipitation  variability  including  changes  in  the 
frequency  of  extremes  and  rare  events  that  have 
not  occurred  in  the  modern  record.  (Author's  ab- 
stract) 
W88-04281 


USE  OF  RADAR  TO  DERIVE  A  STORM  IN- 
TENSITY-DURATION CURVE, 

Alberta  Research  Council,  Edmonton.  Resource 

Technologies  Dept. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-04286 


CONTRD3UTIONS  OF  RAINFALL  TO  CON- 
STITUENT LOADS  IN  STORM  RUNOFF 
FROM  URBAN  CATCHMENTS, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

J.  C.  Ebbert,  and  R.  J.  Wagner. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No 
5,  p  867-871,  October   1987.   1  fig,  2  tab,  3  ref. 

Descriptors:  *Rainfall-runoff  relationships,  *Storm 
runoff,  *  Urban  runoff,  *  Nitrogen  compounds, 
•Water  pollution  sources,  Rainfall,  Water  quality, 
Suspended  solids,  Catchment  areas,  Nitrates,  Lead, 
Mathematical  studies. 

Rainfall  is  a  significant  source  of  some  constituents, 
particularly  nitrogen  species,  in  storm  runoff  from 
urban  catchments.  Median  contributions  of  rainfall 
to  storm  runoff  loads  of  12  constituents  from  31 
urban  catchments,  representing  eight  geographic 
locations  within  the  United  States,  ranged  from 
2%  for  suspended  solids  to  74%  for  total  nitrite 
plus  nitrate  nitrogen.  The  median  contribution  of 
total  nitrogen  in  rainfall  to  runoff  loads  was  41%. 
Median  contributions  of  total-recoverable  lead  in 
rainfall  to  runoff  loads  varied  by  as  much  as  an 
order  of  magnitude  between  catchments  in  the 
same  geographic  location.  This  indicates  that  aver- 
age estimates  of  rainfall  contributions  to  constitu- 
ent loading  in  storm  runoff  may  not  be  suitable  in 
studies  requiring  accurate  constituent  mass-balance 
computations.  (Author's  abstract) 
W88-04289 


ARE  RAIN  RATE  PROCESSES  SELF-SIMILAR, 

Maryland  Univ.,  College  Park.  Dept.  of  Mathe- 
matics. 

B.  Kedem,  and  L.  S.  Chiu. 

Water  Resources  Research  WRERAO,  Vol.  23, 
No.  10,  p  1816-1818,  October  1987.  1  fig,  1  tab,  4 
ref.  NASA  Contract  NAS5-30083. 

Descriptors:  *Rainfall  rate,  *Mathematical  studies, 
•Self-similarity,  Mathematical  equations,  Mathe- 
matical models,  Model  studies,  Precipitation,  Rain- 
fall area,  Rainfall,  Probabilistic  process. 

The  implication  of  the  facts  that  the  probability  of 
rain  tends  to  increase  with  the  size  of  the  area  of 
observation  and  that  the  distribution  of  rain  rate 
contains  an  atom  at  zero  are  clarified  with  respect 
to  self-similarity.  These  properties  observed  in  pre- 
cipitation processes  lead  to  subtle  difficulties  which 
are  not  compatible  with  self-similarity.  Mathemati- 
cal equations  are  presented  which  show  that  under 
very  reasonable  conditions,  rain  rate  processes 
without  any  external  operations  such  as  limiting 
operations  cannot  be  self-similar.  (Wood-PTT) 
W88-04301 


PARAMETER  ESTIMATION  OF  TEMPORAL 
RAINFALL  MODELS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

J.  T.  B.  Obeysekera,  G.  Q.  Tabios,  and  J.  D.  Salas. 

Water  Resources  Research  WRERAO,  Vol.  23, 

No.  10,  p  1837-1850,  October  1987.  15  fig,  5  tab,  16 

ref.  NSF  Grants  ECS-8515138  and  ECS-8515141. 


Descriptors:  •Rainfall,  *Temporal  distribution, 
•Parameter  estimation,  *Model  studies,  *Data  in- 
terpretation, Precipitation,  Mathematical  models, 
Mathematical  equations,  Mathematical  studies, 
Colorado,  Correlation  analysis,  Seasonal  variation. 

Characteristics  and  moment  estimators  of  temporal 
rainfall  models  such  as  Poisson  rectangular  pulse 
(PRP),  Neyman-Scott  white  noise  (NSWN),  and 
Neyman-Scott  rectangular  pulse  (NSRP)  are  inves- 
tigated. It  is  shown  that  PRP  and  NSWN  have  a 
correlation  structure  like  that  of  an  autoregressive 
moving  average  (ARMA)(1,1)  model  whereas  the 
NSRP  has  a  dependence  structure  like  that  of  an 
ARM  A  (2,2).  The  admissible  regions  of  lag-1  and 
lag-2  autocorrelations  are  derived  to  demonstrate 
that  in  general  they  are  more  restricted  than  their 
ARMA  counterparts.  An  additional  property  de- 
noted as  variance  ratio,  which  is  intimately  related 
to  the  scale  of  fluctuation  of  a  process,  is  defined 
and  used  for  model  comparison.  The  bias  and  mean 
square  error  properties  of  the  moment  estimators 
are  investigated  with  emphasis  on  the  NSWN 
model,  for  which  it  is  suggested  that  the  temporal 
scale  T,  defined  by  BetaT  =  1,  provides  the  most 
efficient  estimators  of  the  parameters.  Parameter 
Beta  defines  the  arrival  of  rain  bursts  relative  to 
the  origin  of  storm  systems.  All  three  models  are 
fitted  to  an  extensive  data  set  covering  hourly 
precipitation  data  at  38  stations  in  northeastern 
Colorado.  The  correlation  and  variance  ratio  plots 
are  used  to  select  the  appropriate  model  for  each 
month.  However,  it  is  shown  that  the  diurnal  peri- 
odicity of  storm  occurrence  is  predominant  during 
summer  months,  which  is  a  characteristic  not  built 
into  any  of  the  considered  temporal  models.  (Au- 
thor's abstract) 
W88-04305 


STATISTICAL  MODELING  OF  SPACE-TIME 
RAINFALL  USING  RADAR  AND  RAIN  GAGE 
OBSERVATIONS, 

Interstate    Commission    on    the    Potomac    River 

Basin,  Rockville,  MD. 

J.  A.  Smith,  and  W.  F.  Krajewski. 

Water  Resources  Research  WRERAO,  Vol.  23, 

No.  10,  p  1893-1900,  October  1987.  1  fig,  2  tab,  25 

ref,  append. 

Descriptors:  *Rainfall,  *Statistical  models,  •Space- 
time  rainfall,  *Rain  gages,  *Radar,  *Data  interpre- 
tation, Model  studies,  Mathematical  equations, 
Remote  sensing,  Estimating,  Mathematical  studies, 
Weather,  Gages,  Sampling,  Atlantic  region. 

A  statistical  framework  for  modeling  space-time 
rainfall  using  radar  and  rain  gage  observations  is 
developed.  Three  principal  tasks  are  involved  in 
implementing  the  statistical  model.  These  tasks  are 
referred  to  as  sampling  (that  is,  characterization  of 
the  error  structure  of  radar  and  rain  gage  measure- 
ments of  rainfall),  modeling  (that  is,  specification 
of  a  stochastic  model  for  space-time  rainfall),  and 
parameter  estimation.  It  is  emphasized  that  sam- 
pling, modeling,  and  parameter  estimation  are 
interrelated  and  equally  important  tasks.  The  statis- 
tical model  is  applied  to  daily  rainfall  fields  in  the 
tropical  Atlantic  region  covered  by  the  GATE 
experiment.  Results  from  this  application  suggest 
that  the  rainfall  model  is  suitable  for  many  of  the 
important  components  of  tropical  Atlantic  rainfall, 
it  is  not  capable  of  representing  the  low-intensity 
components  of  the  rainfall  process.  (Wood-PTT) 
W88-04310 


2C.  Snow,  Ice,  and  Frost 


USE  OF  SNOW-PILLOW  DATA  FOR  MELT 
RATE  INPUT  TO  THE  STREAMFLOW  SYN- 
THESIS AND  RESERVOIR  REGULATION  WA- 
TERSHED MODEL, 

Alberta  Environment,  Edmonton. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-03644 


THERMALLY   INDUCED   HEAVE   BENEATH 
CHILLED  PIPELINES  IN  FROZEN  GROUND, 

Hardy  Associates,  Calgary  (Alberta). 
J.  F.  Nixon. 


WATER  CYCLE— Field  2 


Evaporation  and  Transpiration — Group  2D 


Canadian  Geotechnical  Journal  COLOAH,  Vol. 
24,  No.  2,  p  260-266,  May   1987.  9  fig,   18  ref. 

Descriptors:  'Frost  heaving,  'Model  studies, 
•Pipelines,  'Frozen  ground,  Steady  state,  Hydrau- 
lic conductivity,  Permeability  coefficient.  Seasonal 
variation.  Equations,  Prediction. 

Thermally  induced  water  migration  beneath 
chilled  structures  in  frozen  ground  near  its  melting 
point  has  been  considered  by  some  as  a  possible 
source  of  heave  and  structural  distress.  The  two- 
dimensional  problem  of  thermally  induced  water 
flow  in  frozen  soils  beneath  a  chilled  buried  pipe, 
both  for  steady  state  and  early  transient  conditions 
is  analyzed.  The  analysis  has  identified  the  primary 
variables  of  interest  in  the  problem  of  thermally 
induced  heave  in  frozen  ground,  and  by  omitting 
some  second-order  effects  has  obtained  a  relatively 
straightforward  relationship  for  the  steady  state 
heave  rate  due  to  this  process.  Using  published 
relationships  for  hydraulic  conductivity  of  frozen 
soils,  it  is  concluded  that  heave  induced  by  this 
mechanism  will  be  relatively  minor,  and  should  not 
result  in  significant  pipe  bending  or  structural  dis- 
tress in  the  long  term.  Initial  transient  and  seasonal 
effects  were  studied  using  the  same  governing 
equation  for  fluid  flow,  coupled  with  the  author's 
two-dimensional  thermal  simulator.  Additional 
heave  due  to  these  effects  does  not  appear  to 
increase  the  overall  predicted  heave  greatly.  (Au- 
thor's abstract) 
W88-03756 

ICE  VOLUMES  ON  CASCADE  VOLCANOES: 
MOUNT  RAINER,  MOUNT  HOOD,  THREE 
SISTERS,  MOUNT  SHASTA 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

C.  L.  Driedger,  and  P.  M.  Kennard. 
Available  from  Supt  Doc,  USGPO,  Wash,  DC 
20402.  USGS  Professional  Paper  1365,  1986.  28  p, 
27  fig,  6  tab,  28  ref. 

Descriptors:  'Ice  thickness,  *Snowpack,  'Glaciers, 
•Volcanoes,  'Remote  sensing,  'Radar,  Hazards, 
Volumetric  analysis,  Mount  Rainier,  Mount  Hood, 
Three  Sisters,  Mount  Shasta,  Ice  radar,  Washing- 
ton, Oregon,  California. 

A  monopulse-radar  unit  contained  in  a  backpack 
was  used  to  make  point  measurements  of  ice  thick- 
ness on  major  glaciers  of  Mount  Rainier,  Washing- 
ton; Mount  Hood,  Oregon,  The  Three  Sisters, 
Oregon;  and  Mount  Shasta,  California.  Glacier 
volumes  were  calculated  from  the  resulting  basal 
maps.  The  maps  were  used  to  develop  volume 
estimation  methods  for  use  on  unmeasured  glaciers. 
These  methods  require  a  knowledge  of  glacier 
slopes,  altitude  and  area,  and  an  estimation  of  basal 
shear  stress,  with  each  derived  from  topographic 
maps  updated  by  aerial  photos.  The  estimation 
methods  may  be  applicable  to  other  glaciers  in 
similar  climatic  settings.  The  volumes  of  ice  and 
snow  in  billions  of  cu  ft  on  the  four  Cascade 
volcanoes  are  as  follows:  Mount  Rainier,  155.8; 
Mount  Hood,  12.2;  Three  Sisters,  5.6;  and  Mount 
Shasta,  4.7.  (USGS) 
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OBSERVATIONS  OF  THE  PREFERENTIAL 
LOSS  OF  MAJOR  IONS  FROM  MELTING 
SNOW  AND  LABORATORY  ICE, 

University  of  East  Anglia,  Norwich  (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 
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RADIOACITVE  CESIUM  FROM  THE  CHER- 
NOBYL ACCIDENT  IN  THE  GREENLAND  ICE 
SHEET, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
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HUBBARD    GLACIER    IS    STJXL    ON    THE 
MOVE, 

Geological  Survey,  Anchorage,  AK. 


P.  A.  Emery,  and  H.  R.  Seitz. 

Geotimes  GEOTAJ,  Vol.  32,  No.  5,  p  8-9,  May 

1987.  3  fig. 

Descriptors:  'Glacier  surges,  'Glaciers,  'Hubbard 
Glacier,  Alaska,  St.  Elias  Mountains,  Glaciohydro- 
logy,  Lakes,  Lake  formation,  Glacial  lakes,  Glaci- 
ology. 

In  late  May,  Hubbard  Glacier,  one  of  Alaska's 
largest  tidewater  glaciers  surged  into  Disenchant- 
ment Bay  and  blocked  Russell  Fjord  changing  the 
fjord  into  a  temporary  lake.  Runoff  from  a  700 
square  mile  drainage  area  began  to  fill  the  lake, 
inundating  alluvial  fans,  outwash  plains,  and  forests 
bordering  the  new  lake.  The  lake  level  was  moni- 
tored daily  and  Hubbard  Glacier  and  its  tributaries 
were  watched  carefully  since  if  the  ice  dam  held, 
and  the  lake  overflowed  into  a  nearby  creek,  a 
valuable  steelhead  fishery  would  be  destroyed. 
The  new  lake  rose  an  average  of  0.6  feet/day  in 
summer  and  early  fall  before  the  dam  began  to 
break  on  October  7.  Glaciologists  predict  that  Rus- 
sell Fjord  will  continue  to  fill  and  drain,  and  since 
Hubbard  Glacier  is  advancing  again,  it  is  predicted 
that  the  fjord  will  turn  into  a  lake  again  in  1987. 
(Wood-PTT) 
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MEASUREMENT  OF  THE  ENTRAPMENT  OF 
SULFUR  DIOXIDE  BY  RIME  ICE, 

Nevada  Univ.  System,  Reno.  Desert  Research  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
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SPATIAL  DISTRIBUTION  OF  CHLORIDE 
AND  SULFATE  IN  THE  SNOW  COVER  IN 
SAPPORO,  JAPAN, 

Tokyo  Metropolitan  Univ.  (Japan).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  5B. 
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COMPARISON    OF   SNOW    COVER    LIQUID 
WATER  MEASUREMENT  TECHNIQUES, 

Colorado  State  Univ.,  Fort  Collins. 

For  primary  bibliographic  entry  see  Field  7B. 
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2D.  Evaporation  and  Transpiration 


PLANT  WATER  POTENTIAL  MEASURED 
CONTINUOUSLY  IN  THE  FDZLD, 

National  Vegetable  Research  Station,  Wellsbourne 
(England). 

T.  McBurney,  and  P.  A.  Costigan. 
Plant  and  Soil,  PLSOA2,  Vol.  97,  p  147-149,  Janu- 
ary 1987.  3  fig,  6  ref. 

Descriptors:  Descriptors: 'Plant  water  potential, 
•Monitoring,  'Soil  water,  'Psychrometers,  Irriga- 
tion, Soil  temperature,  Temperature,  Brussel 
sprout,  Vegetables. 

A  simple  system  is  described  which  allowed  the 
use  of  a  stem  attached  psychrometer  in  the  field. 
Water  was  circulated  between  a  tank  buried  in  the 
soil  and  the  psychrometer  and  this  system  reduced 
temperature  gradients  sufficiently  to  enable  contin- 
uous measurements  of  plant  water  potential  to  be 
made  in  the  field.  Measurement  confirmed  with 
those  taken  independently  with  a  destructive  pres- 
sure chamber  method.  (Author's  abstract) 
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EVALUATION  OF  SIMPLE,  DYNAMIC  SOUL 
MOISTURE  MODEL, 

Portland  State  Univ.,  OR.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field   2G. 
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Space  Application  Centre,  Ahmedabad  (India). 
S.  K  Saha,  A.  K.  S.  Gopalan,  and  D.  S.  Kamat. 
Agricultural  and  Forest  Meteorology,  Vol.  38,  No. 
1-3,  p  17-26,  October  1986.  6  fig,  24  ref. 

Descriptors:  'Canopy  temperature,  'Remote  sens- 
ing, 'Crop  water  stress,  'Air  vapor  pressure  defi- 
cit, 'Evapotranspiration,  'Chickpea. 

Canopy  temperature  is  an  indicator  of  crop  water 
stress.  The  concept  of  stress  degree  day  (SDD), 
which  is  mid-day  canoy  and  air  temperature  differ- 
ential, has  been  proposed  as  an  index  of  crop  water 
stress.  The  concept  of  crop  water  stress  index 
(CWSI)  is  used  to  account  for  the  effect  of  envi- 
ronmental factors  such  as  air  vapor  pressure  deficit 
(VPD),  net  radiation  and  wind  speed  on  the  water 
status  of  a  crop.  Field  studies  wer  conducted  on 
differentially  irrigated  chickpea  to  investigate  the 
potential  use  of  remotely  sensed  canopy  tempera- 
ture-derived stress  degree  day  (SDD)  and  crop 
water  stress  index  (CWSI)  to  assess  crop  water 
stress  and  to  evaluate  empirical  relationships  be- 
tween canopy  temperature,  air  vapor  pressure  defi- 
cit (VPD)  and  evapotranspiration  (ET).  Canopy 
temperature  was  measured  with  a  hand-held  infra- 
red thermometer;  canopy  reflectances  in  red  and 
infrared  bands  were  measured  using  a  hand-held 
radiometer.  Soil  water  content  and  weather  varia- 
bles were  also  recorded.  Results  showed  that  indi- 
ces such  as  SDD  and  CWSI,  along  with  an  IR/ 
Red  reflectance  ratio,  are  useful  for  the  assessment 
of  water  stress  in  chickpea.  Canopy  air  tempera- 
ture differential  was  inversely  related  to  VPD  as 
well  as  to  ET  in  both  irrigated  and  unirrigated 
chickpea.  (Ray-PTT) 
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NUMERICAL  ANALYSIS  OF  PINE  FOREST 
EVAPORATION  AND  SURFACE  RESISTANCE, 

Sveriges  Lantbruksuniversitet,  Uppsala. 

A.  Lindroth,  and  S.  Halldin. 

Agricultural  and  Forest  Meteorology,  Vol.  38,  No. 

1-3,  p  59-79,  October  1986.  8  fig,  1  tab,  36  ref. 

Descriptors:  'Numerical  analysis,  'Pine  trees, 
'Evaporation,  'Surface  resistance,  *Penman  equa- 
tion, 'Water  balance,  'Energy  balance/Bowen 
ratio,  Forests,  Model  studies. 

Predication  of  forest  evaporation  with  the  Penman 
equation  that  includes  a  surface  resistance  term,  is 
still  hampered  by  the  lack  of  understanding  of  this 
resistance  term.  A  well-established,  steady-state, 
multi-layer  model  was  used  to  simulate  evapora- 
tion of  a  pine  forest  in  central  Sweden,  where 
previous  measurements  had  shown  a  large  differ- 
ence between  evaporation  estimated  by  energy  bal- 
ance/Bowen ratio  (EBBR)  and  water  balance 
methods.  Model  input  was  profiles  of  turbulent 
diffusivity,  boundary  layer  resistance,  stomatal  re- 
sistance, wind  speed,  net  and  global  radiation  and 
needle  area  density.  The  surface  resistance,  rss,  as 
defined  by  the  Penman  equation,  was  always  less 
than  bulk  stomatal  resistance,  rst.  For  a  projected 
needle  area  index  (LAI)  of  around  1.5  the  rss/rst 
quotient  was  0.5  but  for  values  of  LAI  >  4  or  5  it 
attained  a  constant  value  around  0.9.  When  ground 
evaporation  was  excluded,  the  canopy  surface  re- 
sistance, rsc,  was  very  close  to  rst  (rsc/rst=0.95) 
for  all  LAI.  Bulk  stomatal  resistances  based  on 
point  values  of  stomatal  conductance,  implied  rss/ 
rst  and  rsc/rst  values  largely  differing  from  unity. 
The  operational  definition  of  average  stomatal  re- 
sistance was,  therefore,  an  important  point.  Simu- 
lated evaporation  for  representative  days  of  the 
'discrepancy'  period  gave  support  to  EBBR  meas- 
urements. It  was  suggested  that  different  local 
representativity  might  explain  differences  between 
the  evaporation  estimation  methods.  A  sensitivity 
analysis  showed  that  vapor  pressure  deficit  and 
radiation  were  equally  important  to  determine 
forest  evaporation  but  net  radiation  influenced  it 
indirectly  through  the  surface  resistance.  (Author's 
abstract) 
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RELATIONS  BETWEEN  REMOTELY  SENSED 
CANOPY  TEMPERATURE,  CROP  WATER 
STRESS,  AIR  VAPOR  PRESSURE  DEFICIT 
AND  EVAPOTRANSPIRATION  IN  CHICKPEA, 


MORECS     DISCUSSION    MEETING:    APRIL 
1981. 

Institute  of  Hydrology,  Wallingford  (England). 


Field  2— WATER  CYCLE 


Group  2D— Evaporation  and  Transpiration 


Report  No.  78,  August  1981.  Edited  by  C.  M.  K. 
Gardner.  57  p. 

Descriptors:  *Soil  water,  *Model  studies,  *Soil 
moisture  deficiency,  *Evaporation,  *Hydrologic 
budget,  Models,  Percolation,  Rainfall,  Moisture 
deficiency,  Agriculture,  Soil  moisture  meters,  Soil 
profiles,  Transpiration,  Seepage. 

This  report  contains  ten  papers  presented  at  a 
meeting  held  at  the  Institute  of  Hydrology  in  April 
1981  to  discuss  the  Meterological  Office  Rainfall 
and  Evaporation  Calculation  Scheme  (MORECS). 
The  emphasis  of  the  meeting  was  on  the  estimation 
of  soil  moisture  deficits.  The  papers  covered  the 
following  topics:  a  description  of  MORECS;  the 
soil  moisture  extraction  model;  problems  arising 
from  the  field  capacity  concept  in  comparing 
measured  soil  moisture  deficits  with  MORECS 
predictions;  preliminary  comparisons  between 
MORECS  and  measured  soil  moisture  deficits;  the 
prediction  of  soil  moisture  deficit  (an  operational 
approach);  an  agricultural  perspective  of 
MORECS;  a  hydrological  perspective  of 
MORECS;  comparison  of  field  data  with  water 
budget  calculations;  estimation  of  soil  moisture 
excess,  and  verification;  and  comparison  of 
MORECS  with  catchment  data.  (Geiger-PTT) 
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culates  daily  grid  square  values  of  potential  evapo- 
ration and  rainfall.  These  values  are  modified  to 
allow  for  the  evaporation  of  intercepted  rainfall 
and  then  used  by  the  soil  moisture  extraction 
model  to  produce  daily  soil  moisture  deficit  (SMD) 
values  for  several  crop  types  in  each  grid  square. 
The  model  is  based  on  that  devised  by  Penman  and 
uses  a  two  layer  structure  to  represent  the  response 
of  the  soil  to  incoming  rain  and  the  demand  of  the 
plant  for  water.  The  bottom  layer  is  always  1.5  the 
capacity  of  the  top  layer  which  is  known  as  MAX. 
The  MORECS  soil  moisture  extraction  model  in- 
corporates both  the  field  capacity  and  the  root 
constant  concepts.  Because  of  the  reliance  on  the 
field  capacity  concept,  according  to  the  model, 
drainage  may  only  occur  if  the  soil  profile  moisture 
content  is  at  or  greater  than  field  capacity,  and 
during  deficit  periods,  the  only  water  losses  al- 
lowed from  the  profile  are  in  the  form  of  transpira- 
tion and  evaporation.  The  only  water  input  to  the 
profile  accounted  for  is  rainfall  and  no  allowance  is 
made  for  surface  runoff  during  intense  rainfalls,  or 
on  steep  slopes.  MORECS  discriminates  to  a  cer- 
tain extent  between  soils  of  different  water  holding 
properties  through  the  use  of  three  MAX  values 
for  each  crop.  The  values  of  MAX  are  critical  in 
determining  the  success  of  the  system  in  estimating 
SMD.  (Geiger-PTT) 
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Comparisons  have  been  made  between  soil  mois- 
ture deficits  (SMD)  measured  at  grassland  sites  in 
southern  England  and  MORECS  (Meteorological 
Office  Rainfall  and  Evaporation  Calculation 
Scheme)  SMD  values.  Preliminary  results  showed 
reasonable  agreement  between  the  timing  of  the 
peaks  and  troughs  of  the  pairs  of  curves  obtained 
from  the  two  methods,  and  in  some  instances, 
between  the  timing  of  the  onset  and  termination  of 
the  main  deficit  period  each  year.  However, 
MORECS  consistently  over-estimated  the  deficit 
measured  in  the  top  meter.  MORECS  might  have 
over-estimated  the  deficit  because  the  calculated 
potential  evaporation  value  (Ep)  might  be  too 
high,  the  MAX  (moisture  capacity  of  the  top  layer 
of  soil)  values  could  be  too  large,  and/or  relation- 
ship of  the  Ea  (actual  evaporation):  Ep  ratio  with 
SMD  which  comes  into  effect  when  the  SMD 
exceeds  MAX  may  be  inappropriate.  By  reducing 
the  MAX  value  the  developing  SMD  reaches  the 
MAX  threshold  earlier  in  the  season  and  so  the 
consequent  reduction  in  evaporation  rate  is  intro- 
duced earlier  and  the  maximum  allowable  deficit 
(2.5  MAX)  is  smaller  and  is  reached  sooner.  The 
incorporation  of  more  appropriate  surface  resist- 
ance values  into  the  system  should  improve  the 
SMD  estimates.  (Geiger-PTT) 
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MORECS, 

Institute  of  Hydrology,  Wallingford  (England). 
N.  Thompson. 

IN:  The  MORECS  Discussion  Meeting:  April 
1981,  Institute  of  Hydrology,  Wallingford,  Eng- 
land. Report  No.  78,  August  1981.  p  1-10,  2  fig,  3 
tab,  4  ret. 

Descriptors:  *Models,  *Soil  moisture  deficiency, 
•Evaporation,  *Soil  water,  *Rainfall,  Meteorologi- 
cal data  collections,  Model  studies,  Percolation, 
Hydrqlogic  budget,  Mathematical  models,  Evapo- 
transpiration,  Mathematical  equations. 

MORECS  (Meteorological  Office  Rainfall  and 
Evaporation  Calculation  Scheme)  replaced  the  Es- 
timated Soil  Moisture  Deficit  bulletins  as  a  method 
of  calculating  soil  moisture.  MORECS  is  published 
weekly  and  uses  the  modified  Penman-Monteith 
method.  The  meteorological  variables  (sunshine, 
temperature,  vapor  pressure,  wind  speed  and  rain- 
fall) are  extracted  daily  from  the  Synoptic  Data 
Bank  at  Bracknell,  and  from  these  are  obtained 
grid-square  values  by  interpolation  and  weekly 
averages.  Each  grid  is  40  by  40  km.  Estimates  of 
weekly  potential  evapotranspiration  (PE)  are  then 
made  from  the  weekly-averaged  inputs,  from 
which  the  PE's  are  estimated  each  day  by  a  sun- 
shine correction  method.  The  daily  meteorological 
data  inputs  are  obtained  from  about  125  synoptic 
stations  distributed  widely  over  Great  Britain.  In- 
verse distance  weighting  is  used  when  there  are 
less  than  three  stations.  Rainfall  interpolation  is 
handled  by  expressing  the  measured  daily  values  as 
a  percentage  of  long-term  average,  and  then  inter- 
polating these  percentages.  Calculation  of  daily  PE 
for  each  grid  relies  on  the  Penman-Monteith  equa- 
tion. MORECS  uses  a  soil  moisture  extraction 
model  and  calculates  the  soil  moisture  balance 
from  the  estimated  rainfall  and  actual  evaporation. 
Such  a  system  involves  many  assumptions  and  will 
probably  be  ineffective  in  describing  deep  percola- 
tion. The  new  version  of  MORECS  produces  out- 
puts for  soils  of  low,  medium  and  high  available 
water  capacity.  (Geiger-PTT) 
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SOIL  MOISTURE  EXTRACTION  MODEL, 

Institute  of  Hydrology,  Wallingford  (England). 
C.  M.  K.  Gardner. 

IN:  The  MORECS  Discussion  Meeting:  April 
1981,  Institute  of  Hydrology,  Wallingford,  Eng- 
land. Report  No.  78,  August  1981.  p  11-14,  3  ref. 

Descriptors:  *Soil  water,  *Models,  *Evaporation, 
♦Rainfall,  *Soil  moisture  deficiency,  Soil-water- 
plant  relationships,  Moisture  deficiency,  Agricul- 
ture, Percolation,  Soil  profiles,  Surface  runoff, 
Model  studies,  Transpiration. 

The  MORECS  (Meteorological  Office  Rainfall 
and  Evaporation  Calculation  Scheme)  system  cal- 


PROBLEMS  ARISING  FROM  THE  FIELD  CA- 
PACITY CONCEPT  IN  COMPARING  MEAS- 
URED SOIL  MOISTURE  DEFICITS  WITH 
MORECS  PREDICTIONS, 

Institute  of  Hydrology,  Wallingford  (England). 
J.  P.  Bell. 

IN:  The  MORECS  Discussion  Meeting:  April 
1981,  Institute  of  Hydrology,  Wallingford,  Eng- 
land. Report  No.  78,  August  1981.  p  15-19,  5  fig. 

Descriptors:  *Soil  profiles,  'Soil  moisture  deficien- 
cy, *Soil  water,  'Models,  'Field  capacity,  Soil- 
water-plant  relationships,  Model  studies,  Surface 
runoff,  Percolation,  Conductivity,  Drainage,  Pre- 
diction, Error  analysis. 

Meteorological  models  for  predicting  soil  moisture 
deficit  (SMD)  such  as  MORECS  (Meteorological 
Office  Rainfall  and  Evaporation  Calculation 
Scheme)  depend  on  the  validity  of  field  capacity 
because  they  take  account  only  of  inputs  and  out- 
puts of  water  at  the  soil  surface  once  the  integrated 
profile  water  content  is  at  or  below  field  capacity. 
No  provision  is  normally  made  for  further  drain- 
age nor  for  upward  fluxes  across  the  base  of  the 
profile.  A  reproductive  field  capacity  condition 
can  generally  be  established  where  soil  conductivi- 
ty is  provided  principally  by  a  macropore  system, 
the  matrix  being  very  poorly  conductive.  The  field 
capacity  condition  can  also  be  reproducible  in 
much  more  conductive  soils.  In  the  hybrid  situa- 
tion, where  there  is  intermediate  conductivity  and 
deeper  water  tables,  there  is  no  reproducible  field 
capacity.  These  problems  give  rise  to  a  discrepan- 
cy between  the  measured  and  predicted  dates  from 
the  onset  of  deficit  conditions  in  the  spring.  Also,  it 
is  not  clear  whether  deficit  should  be  considered  to 
relate  to  a  constant  profile  depth  and  hence  include 
an  unquantifiable  drainage  component,  or  whether 
it  should  relate  to  a  charging  but  unknown  depth 
of  profile  above  the  zero  flux  plane.  If  deficits  are 
conceived  of  as  relating  to  a  constant  profile  depth, 
it  is  unclear  as  to  how  provisions  can  be  made  for 
different  soil/crop/water  table  situations.  (Geiger- 
PTT) 
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PRELIMINARY  COMPARISONS  BETWEEN 
MORECS  AND  MEASURED  SOIL  MOISTURE 
DEFICITS, 

Institute  of  Hydrology,  Wallingford  (England). 
C.  M.  K.  Gardner. 

IN:  The  MORECS  Discussion  Meeting:  April 
1981,  Institute  of  Hydrology,  Wallingford,  Eng- 
land. Report  No.  78,  August  1981.  p  20-27,  8  fig. 
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water,  *Error  analysis,  'Models,  'Evaporation, 
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PREDICTION  OF  SOIL  MOISTURE  DEFICIT: 
AN  OPERATIONAL  APPROACH, 

Institute  of  Hydrology,  Wallingford  (England). 
I.  R.  Calder,  R.  J.  Harding,  and  P.  T.  W.  Rosier. 
IN:   The   MORECS   Discussion   Meeting:    April 
1981,  Institute  of  Hydrology,  Wallingford,  Eng- 
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tab,  6  ref. 

Descriptors:  'Mathematical  models,  'Soil  moisture 
deficiency,  'Models,  'Model  testing,  Moisture 
content,  Performance  evaluation,  Soil  profiles, 
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relationships,  Model  studies,  Prediction,  Hydrolog- 
ic  models,  Soil  moisture  meters,  Mathematical 
equations. 

This  paper  examines  ways  in  which  the  perform- 
ance of  soil  moisture  deficit  (SMD)  models  may  be 
improved  by  the  inclusion  of  more  detailed  equa- 
tions for  estimating  both  potential  evaporation  and 
more  complex  root  constant  functions  which  relate 
actual  evaporation  to  potential  via  the  moisture 
status  of  the  soil.  Some  three  thousand  neutron 
probe  observations  of  total  soil  moisture  content  of 
the  profile  were  used.  The  study  started  with  the 
simplest  conceivable  soil  moisture  deficit  predic- 
tion model  and  then  assessed  what  improvements 
in  accuracy  could  be  obtained  by  incorporating 
progressively  more  detailed  equations  for  estimat- 
ing potential  evaporation  and  root  constant  regu- 
lating functions.  Thirty  different  models  were  for- 
mulated using  four  basic  assumptions,  and  all  com- 
binations of  five  component  potential  evaporation 
equations  and  six  component  root  constant  func- 
tions. Model  performance  was  assessed  by  the  clas- 
sical goodness  of  fit  criteria.  Results  showed  that 
the  best  model  fits  are  obtained  with  parameter 
optimization.  Without  parameter  optimization  the 
most  successful  SMD  models  are  those  incorporat- 
ing the  layer  regulating  function.  The  potential 
evaporation  equations  incorporating  either  the  cli- 
matological  mean  or  the  Penman  formulations  are 
the  most  successful.  The  Thom-Oliver  and  Priest- 
ly-Taylor formulations  produce  relatively  poor 
fits.  The  constant  formulation  produced  the  worst 
fits.  (Geiger-PTT) 
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MORECS:    AN    AGRICULTURAL    PERSPEC- 
TIVE, 

Nottingham  Univ.  (England).  Dept.  of  Physiology 

and  Environmental  Science. 
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ESTIMATION  OF  SOIL  MOISTURE  EXCESS, 
AND  VERIFICATION, 

Thames    Water    Authority,    Reading    (England). 
Thames  Conservancy  Div. 
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B.  J.  Greenfield. 

IN:  The  MORECS  Discussion  Meeting:  April 
1981,  Institute  of  Hydrology,  Wallingford,  Eng- 
land. Report  No.  78,  August  1981.  p  43-45,  4  fig. 

Descriptors:  'Models,  *Soil  moisture  deficiency, 
•Percolation,  'Soil  water,  'Model  testing,  Evapo- 
ration, Moisture  deficiency,  Model  studies,  Soil- 
water-plant  relationships,  Hydrologic  models. 
Mathematical  models,  Mathematical  studies,  Sur- 
face runoff. 

It  is  important  to  consider  soil  moisture  excess 
rather  than  deficit  when  assessing  the  performance 
of  a  soil  moisture  model  since  the  generation  of 
apparently  reasonable  deficits  does  not  ensure  the 
generation  of  reasonable  estimates  of  excess.  One 
method  of  testing  estimates  of  soil  moisture  excess 
is  to  use  a  catchment  storage  model  and  to  com- 
pare generated  and  observed  river  flows.  Using 
this  method,  the  drying  curve  concept  can  produce 
reliable  estimates  of  soil  moisture  excess  provided 
one  basic  modification  is  made  to  the  model  and 
provided  an  appropriate  drying  curve  is  used.  To 
compensate  for  the  deficiency  of  the  absence  of 
summer  percolation  in  the  traditional  (Penman) 
approach,  a  simple  allowance  of  15%  of  rainfall 
excess  over  potential  evaporation  on  any  day  by- 
passing the  soil  moisture  store  may  be  used  to 
provide  the  right  order  of  summer  percolation. 
The  groundwater  model  approach  may  be  ex- 
tended to  provide  estimates  of  seasonal  maximum 
actual  deficit  which  in  turn  may  be  used  to  derive 
the  optimum  drying  curve  slope  and  root  constant 
for  a  specific  application.  At  Thames  Water,  the 
root  constant  value  for  grassland  was  found  to 
vary  from  25  mm  to  75  mm  according  to  underly- 
ing geology,  but  the  drying  curve  slope  has  a 
constant  value  of  about  0.3  for  all  areas.  Deficits 
attained  in  1976  indicate  that  there  is  no  validity  in 
the  concepts  of  maximum  deficit.  (Geiger-PTT) 
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COMPARISON  OF  MORECS  WITH  CATCH- 
MENT DATA, 
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land. Report  No.  78,  August  1981.  p  46-48,  2  fig,  1 
ref. 

Descriptors:  'Models,  'Evaporation,  'Soil  mois- 
ture deficiency,  'Catchment  areas,  'Comparison 
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Model  testing,  Surface  runoff,  Catchment  basins. 

The  data  obtained  from  MORECS  (Meteorologi- 
cal Office  Rainfall  and  Evaporation  Calculation 
Scheme)  was  compared  with  data  for  a  natural 
catchment  with  little  groundwater  storage  (the 
Rea  Brook  catchment)  for  the  period  January  1979 
to  December  1980.  A  computer  program  was  used 
to  calculate  daily  catchment  estimates  of  actual 
evaporation,   soil   moisture   deficit   and   effective 
rainfall  using  the  root  constant  concept  and  Pen- 
man's drying  curves  and  keeping  an  independent 
budget  for  each  land  use  type.  Annual  totals  of 
potential  evaporation  as  calculated  by  MORECS 
were  significantly  higher  than  the  catchment  esti- 
mates by  12%  in  1979  and  31%  in  1980.  Similarly, 
MORECS  estimates  of  actual  evaporation  were 
higher  by  22%  in  1979  and  24%  in  1980.  In  1979, 
MORECS  estimates  of  SMD  (soil  moisture  deficit) 
returned  to  field  capacity  slightly  later  than  the 
catchment  values.  However,  in  1980,  MORECS 
values  were  significantly  higher  from  June  on- 
wards, not  reaching  zero  by  the  end  of  December, 
whereas  the  SMD  for  the  Rea  Brook  catchment 
returned     to     field     capacity     during     October. 
MORECS  estimates  of  effective  rainfall  were  sig- 
nificantly lower  than  the  catchment  values,  by 
10%  in  1979  and  36%  in  1980.  Values  of  catch- 
ment runoff  for  both  years  agree  very  closely  with 
the  catchment  estimates  of  effective  rainfall.  This 
simple  study  shows  that  the  use  can  be  made  of 
river  flow  data  to  check  catchment  estimates  of 
SMD  and  effective  rainfall.  (Geiger-PTT) 
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ENERGY  BALANCE  APPROACH  TO  DETER- 
MINE REGIONAL  EVAPOTRANSPIRATION 
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Ahmadu  Bello  Univ.,  Zaria  (Nigeria).  Inst,  for 
Agricultural  Research,  Irrigation  Research  Pro- 
gram. 
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Water  Resources  Research  WRERAO,  Vol.  23, 
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Descriptors:  'Energy,  'Evapotranspiration, 
•Mathematical  analysis,  'Theoretical  analysis, 
'Data  interpretation,  Solar  radiation,  Mathematical 
studies,  Mass  transfer,  Heat  transfer. 

An  energy  balance  procedure  was  developed  to 
determine  regional  evapotranspiration  using  only 
regularly  recorded  solar  radiation  and  rawinsonde 
data.  The  major  input  terms  in  the  basic  energy 
balance  equation  are  daily  surface  net  radiation  and 
sensible  heat  flux.  Net  radiation  was  determined  by 
empirical  and  semiempirical  radiation  balance 
equations  and  the  sensible  heat  flux  term  from  an 
aerodynamic  mass  transfer  equation  derived  from 
concepts  of  planetary  boundary  layer  similarity 
theory.  The  procedure  gave  better  results  for  a 
small  (100  ha)  agricultural  watershed  than  a  com- 
parable procedure  based  on  purely  aerodynamic 
mass  transfer  considerations,  especially  on  1-  and 
2-day  periods.  For  a  larger  (1000  ha)  hydrologic 
watershed  the  model  achieved  acceptable  accuracy 
for  monthly  estimates  of  regional  evapotranspira- 
tion. On  this  time  scale,  comparison  with  observa- 
tion yielded  slopes  from  0.97  to  1.14  with  correla- 
tions between  0.90  and  0.91.  For  the  monthly 
comparison,  the  purely  aerodynamical  model 
achieved  virtually  the  same  accuracy.  These  re- 
sults were  obtained  using  the  same  data  set  that 
was  used  to  calibrate  the  model.  When  independ- 
ent data  were  used,  the  accuracy  for  the  monthly 
estimate  degraded  (slope  0.75,  correlation  0.40). 
For  bimonthly  estimates,  accuracy  improved 
(slope  0.92,  correlation  0.73).  (Author's  abstract) 
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MODELING  OF  EVAPOTRANSPIRATION 
FROM  HOMOGENEOUS  SOILS, 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  Civil 

Engineering. 
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Water  Resources  Research  WRERAO,  Vol.  23, 

No.  10,  p  2001-2007,  October  1987.  8  fig,  2  tab,  27 

ref. 

Descriptors:  'Evapotranspiration,  'Homogeneous 
soils,  'Model  studies,  'Soil  water,  Evaporation, 
Mathematical  equations,  Mathematical  models, 
Mathematical  studies,  Transpiration,  Water  loss, 
Soil  profiles,  Computers,  Prediction. 

A  sink  term  to  simulate  the  removal  of  water  by 
evapotranspiration  from  the  soil  profile  was  added 
to  the  moisture  flow  model  of  Clapp  (1982).  The 
resultant  model  gives  results  comparable  to  those 
obtained  from  a  finite  difference  solution  of  the 
Richards  equation  modified  for  transpiration,  but 
only  uses  about  5%  of  the  computer  time.  Virtual- 
ly all  of  the  parameters  required  as  input  to  model 
evapotranspiration  are  measurable,  al  beit  with  dif- 
ficulty; they  include  the  characteristic  curves  for 
the  soil,  the  root  distribution  extraction  function, 
the  potential  evaporation  and  transpiration  rates, 
and  the  initial  moisture  profile.  Example  applica- 
tions show  that  the  model  is  capable  of  predicting 
evapotranspiration  rates  form  homogeneous  soils 
without  using  fitted  parameters.  (Wood-PTT) 
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PRACTICAL  APPROACH  TO  THE  EVALUA- 
TION OF  THE  CONSERVATION  STATUS  OF 
VEGETATION  IN  RIVER  CORRIDORS  IN 
WALES, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
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FLOOD  IN  THE  DESERT, 

Eckhoff,  Watson,  Preator  Engineering,  Salt  Lake 
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Civil  Engineering  CEWRA9,  Vol.  57,  No.  3,  p  40- 
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Descriptors:  'Flood  control,  'Deserts,  'Evapora- 
tion, 'Great  Salt  Lake,  'Pumping,  'Saline  lakes, 
•Water  level  fluctuations,  Economic  aspects, 
Lakes,  Computers,  Flood  damage,  Weirs,  Dikes, 
Return  flow,  Brines. 

The  sharp  rise  of  the  Great  Salt  Lake  during  the 
past  four  years  had  caused  considerable  damage  to 
industry  and  lake  side  property.  Through  1985 
flood  damages  were  estimated  to  be  $250  million. 
In  1986,  after  the  Utah  Division  of  Water  Re- 
sources investigated  a  variety  of  alternative  meth- 
ods for  dealing  with  the  flooding,  the  state  author- 
ized the  expenditure  of  $60  million  of  the  West 
Desert  Pumping  Project.  The  project  will  push 
lake  water  to  a  natural  basin  in  the  West  Desert 
crating  a  500  sq  mile  pond.  Roughly  40%  of  this 
water  will  evaporate,  which  will  reduce  the  peak 
level  of  the  lake  between  6  and  12  inches  annually. 
All  features  of  the  project  have  been  bid  at  $53.3 
million.  Annual  operating  costs  are  estimated  at  $2 
million.  There  are  three  main  operational  compo- 
nents of  the  project:  a  pumping  plant,  a  discharge 
canal,  and  the  West  Pond.  The  pumping  station 
will  house  three  large  vertical  axial-flow  propeller 
type  pumps  with  11 -foot  diameter  tubes  driven  by 
natural  gas  engines.  The  discharge  canal  has  an 
overall  length  of  4  miles  and  requires  about  3 
million  cubic  yards  of  excavation.  Return  flow  of 
concentrated  brine  from  the  West  Point  will  be 
discharged  into  the  Great  Salt  Lake.  The  first 
pump  is  expected  to  be  on  line  by  March  1987. 
(Main-PTT) 
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SOME  REFINEMENTS  OF  THE  CONTRAC- 
TION AND  RESISTANCE  COEFFICIENTS  IN 
THE  CASE  OF  A  SUDDEN  CONTRACTION  OF 
THE  FLOW, 
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RESISTANCE  TO  FLOW  IN  GRAVEL-BED 
RIVERS, 

New  Brunswick  Univ.,  Fredericton.  Dept.  of  Civil 

Engineering. 
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Canadian  Journal  of  Civil  Engineering  CJCEB8, 
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Descriptors:  *Bed  load,  *Sediment  transport, 
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istics, Velocity,  Friction  factor,  Gravel-bed  rivers, 
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Understanding  the  process  responsible  for  resist- 
ance to  flow  is  important  in  critically  reviewing 
the  assumptions  and  limitations  associated  with  the 
methods  that  are  commonly  adopted  to  evaluate 
resistance  to  flow  in  gravelbed  rivers.  A  common- 
ly applied  technique  for  estimating  the  local  effec- 
tive boundary  roughness,  k,  uses  data  from  a  verti- 
cal velocity  profile.  Methods  of  estimating  bulk 
measures  of  resistance  to  flow  in  a  river  reach  are 
also  outlined.  Resistance  equations  in  terms  of  the 
friction  factor  parameter,  I/square  root  of  f,  are 
classified  into  three  main  types:  dimensional  power 
equations,  nondimensional  power  equations,  and 
nondimensional  semilogarithmic  equations.  The  re- 
sults of  seven  independent  studies  are  considered 
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when  reccomending  tentative  equations  for  each  of 
the  three  defined  classes  of  resistance  equations. 
The  bulk  flow  equations  are  considered  to  be  appli- 
cable for  the  case  where  d/D50  is  greater  than  10, 
there  is  no  bedload  transport,  and  the  flows  are 
inbank  flows.  Finally,  the  problems  of  estimating 
resistance  to  flow  for  an  ice  covered  channel  are 
reviewed.  (Author's  abstract) 
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STOCHASTIC  REAL-TIME  SPRING  FLOOD 
FORECASTING  SYSTEM  FOR  CARMAN, 
MANITOBA, 
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Engineering. 
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USE  OF  SNOW-PILLOW  DATA  FOR  MELT 
RATE  INPUT  TO  THE  STREAMFLOW  SYN- 
THESIS AND  RESERVOIR  REGULATION  WA- 
TERSHED MODEL, 

Alberta  Environment,  Edmonton. 
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Canadian  Journal  of  Civil  Engineering  CJCEB8, 

Vol.  14,  p  118-126,  1987.  7  fig,  23  ref. 
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A  split  watershed  version  of  the  streamflow  syn- 
thesis and  reservoir  regulation  (SSARR)  model 
was  calibrated  and  verified  for  Marmot  Creek,  a 
small  forested  research  watershed  located  in  the 
Rocky  Mountains  west  of  Calgary,  Alberta.  The 
model  was  used  for  forecasting  runoff  rates.  Melt 
rate  data  from  five  snow  pillows,  located  at  sites  of 
different  elevation  and  exposure  on  the  basin,  were 
applied  to  the  model.  The  melt-rate  factor  ex- 
pressed in  millimeters  per  degree-day  was  the  only 
input  parameter  changed  in  the  model,  which  was 
run  for  the  months  of  April,  May,  and  June  over 
an  8-year  period,  1973-1980.  An  average  melt  rate 
from  the  snow  covered  area  as  determined  from 
the  five  snow  pillows  provided  the  best  runoff 
simulation.  Measured  melt  rates  from  just  one 
snow  pillow,  located  at  the  middle  elevation  of  the 
basin  in  a  heavily  forested  area,  provided  a  compa- 
rable simulation.  Snow  pillows  located  at  lower 
elevations  in  either  open  or  closed  areas  and  snow 
pillows  located  at  higher  elevations  in  open  areas 
yielded  poor  simulations.  The  characteristics  and 
problems  associated  with  the  use  of  snow  pillow 
for  modelling  snowmelt  are  also  discussed.  (Au- 
thor's abstract) 
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Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
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Variations  in  surface  storage  capacity  over  a  wa- 
tershed produce  partial  areas  of  saturation  over- 
land flow,  which  vary  from  storm  to  storm.  A 
method  is  described  by  which  the  proportions  of  a 
watershed  that  contribute  overland  flow  in  differ- 
ent storms  and  at  different  times  during  the  same 
storm  can  be  determined  by  analysis  of  rainfall  and 
runoff  records.  The  method  is  demonstrated  on 
two  catchments  in  Queensland,  Australia,  with  dif- 
ferent hydrological  characteristics.  One  watershed 
is  16.8  ha  in  area  with  only  two  to  three  events  per 
year  of  overland  flow  (no  baseflow)  averaging  35 
mm  per  annum  runoff;  the  other  is  7  km  in  area 
with  substantial  baseflow  and  an  average  of  920 
mm  per  annum  runoff.  The  calculated  amounts  and 
proportions  of  surface  storage  capacity  are  incor- 
porated into  water  balance  models  of  watershed 
runoff  to  show  the  accuracy  of  runoff  estimation. 
(Author's  abstract) 
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The  method  of  synthesizing  flow  duration  curves 
(FDCs)  outlined  in  the  Institute  of  Hydrology's 
1980  Low  Flow  Studies  Report  (LFSR)  is  applied 
to  Northern  Ireland,  a  part  of  the  British  Isles 
which  provided  few  data  for  inclusion  in  the  Insti- 
tute's report.  Using  a  base  flow  index  term  (BFI) 
derived  from  flow  records  at  fourteen  gauging 
stations,  the  method  works  well,  and  there  is  no 
systematic  tendency  to  over-  or  underestimate  Q 
sub  95.  High  flows,  however,  do  tend  to  be  under- 
estimated. One  difficulty  in  using  the  LFSR 
method  in  Northern  Ireland  is  the  non-availability 
of  maps  from  which  to  obtain  independent  meas- 
ures of  BFI.  Therefore,  an  alternative  method  of 
synthesizing  FDCs  from  catchment  characteristics 
is  considered.  The  two  methods  of  FDC  synthesis 
are  tested  on  independent  data,  the  LFSR  method 
performing  slightly  better  than  the  catchment 
equations  at  Q  sub  95  flows  but  less  well  at  flows 
above  Q  sub  90.  (Author's  abstract) 
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Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

G.  W.  Edelen,  K.  V.  Wilson,  J.  R.  Harldns,  J.  F. 

Miller,  and  E.  H.  Chin. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Professional  Paper  1319,  1986. 

212  p,  47  fig,  10  tab,  13  ref. 

Descriptors:  'Pearl  River  basin,  'Flood  hydro- 
graphs,  'Mobile  River  basin,  'Floods,  'Flood  fre- 
quency, 'Historic  flood,  'Reservoir  stages,  Mete- 
orology, Reservoir  storage,  Frequency  analysis, 
Peak  stage,  Peak  discharge,  Rainfall  distribution, 
Flood  magnitude,  Flood  profiles,  Groundwater 
fluctuations,  Mississippi,  Alabama,  Georgia. 

A  major  storm  April  11-13,  1979,  following  a  series 
of  storms  in  March  and  April,  brought  large 
amounts  of  rainfall  over  southeastern  United 
States.  Heaviest  rain  fell  over  north-central  Missis- 
sippi and  Alabama.  A  maximum  of  21.5  inches  was 
observed  at  Louisville,  14  SE,  Mississippi.  Floods 
in  Mississippi  and  Alabama  were  the  maximum  of 
record  at  60  streamflow  gaging  stations  in  the 
Coosa,  Alabama,  Tombigbee,  Chickasawhay, 
Pearl,  and  Big  Black  River  basins.  On  the  Pearl 
River,  peak  discharges  at  main  stem  gaging  sta- 
tions generally  approached  or  exceeded  those  of 
the  great  flood  of  1874,  and  recurrence  intervals 
generally  were  greater  than  100  years.  Nine  lives 
were  reported  lost.  Estimated  damages  totaled 
nearly  $400  million.  Seventeen  thousand  people 
were  driven  from  their  homes  in  Jackson,  Missis- 
sippi. This  report  presents  analyses  of  the  metero- 
logical  settings  of  the  storms,  summaries  of  flood 
stages  and  discharges  at  221  streamflow  gaging 
stations,  stages  and  contents  of  10  reservoirs,  flood- 
crest  stages  and  hydrograph  data  consisting  of 
gage  height,  discharge,  and  accumulated  runoff  at 
selected  times,  at  46  gaging  stations,  groundwater 
fluctuations  in  11  observation  wells,  and  water 
salinity  and  temperature  at  22  sites  along  the  Intra- 
coastal  Waterway  in  Mobile  Bay.  (USGS) 
W88-03908 


NATIONAL  WATER  SUMMARY  1984--HY- 
DROLOGIC  EVENTS,  SELECTED  WATER- 
QUALITY  TRENDS,  AND  GROUNDWATER 
RESOURCES. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03910 


WATER  ES  THE  UPPER  YAKTMA  PTVER 
BASTS,  WASHINGTON, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
H.  E.  Pearson. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  Washington  State  Department  of  Ecol- 
ogy, Olympia,  Water-Supply  Bulletin  52,  1983.  220 
p,  12  fig,  1  plate,  2  tab,  45  ref. 

Descriptors:  'Groundwater,  'Surface  water, 
•Water  quality,  'Water  use,  'Washington,  Hydro- 
logic  cycle,  Irrigation  effects,  Water  quality  stand- 
ards, Upper  Yakima  River  basin,  Water-Resource- 
Inventory  areas. 

The  upper  Yakima  River  basin,  composing  about 
one-third  of  the  drainage  area  of  the  Yakima  River, 
encompasses  a  wide  range  of  climatic  zones  and 
topographic  features  in  central  Washington  State. 
The  upper  part  of  the  2,135-sq  mi  study  area  is  on 
the  moist,  heavily  forested,  eastern  slope  of  the 
Cascade  Range,  and  the  lower  part  is  in  the  semi- 
arid  fringe  of  the  Columbia  Plateau.  The  central 
part  of  the  study  area  is  in  the  flat  agricultural 
lowland  of  the  Kittitas  Valley.  The  present  (1980) 
economy  of  the  study  area  is  based  principally  on 
agriculture  and  livestock  production  and  related 
food  processing  in  the  Kittitas  Valley,  with  some 
timber  harvesting  and  recreational  activities 
(skiing,  hunting,  and  fishing)  in  the  mountains.  The 
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agricultural  development  in  the  Kittitas  Valley  has 
relied  almost  entirely  on  water  carried  in  irrigation 
canals  and  laterals  from  the  Yakima  River.  The 
large  livestock  population  also  utilizes  canal  water, 
along  with  groundwater.  Groundwater  in  the 
study  area  occurs  principally  in  unconsolidated 
valley-fill  deposits-sand,  gravel,  silt,  and  clay. 
These  alluvial  materials  underlie  the  Kittitas 
Valley  and  floodplains  of  the  major  river  valleys. 
Groundwater  also  occurs  in  older,  semiconsolidat- 
ed  sand-and-gravel  units  and  in  fracture  zones  in 
basalt  layers.  (USGS) 
W88-03929 

WATER  IN  THE  LOWER  YAKIMA  RIVER 
BASIN,  WASHINGTON, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
D.  Molenaar. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  Washington  State  Department  of  Ecol- 
ogy, Olympia,  Water-Supply  Bulletin  53,  1985.  159 
p,  38  fig,  32  tab,  113  ref. 

Descriptors:  'Groundwater,  'Surface  water, 
•Water  quality,  'Water  use,  'Washington,  Hydro- 
logic  cycle,  Irrigation  effects,  Water  quality  stand- 
ards, Lower  Yakima  River  basin,  Water-Resource- 
Inventory  areas. 

This  report  represents  a  compilation  and  general 
interpretation  of  hydrologic  data  collected  in  the 
lower  Yakima  River  basin,  one  of  the  major 
Water-Resource  Inventory  Areas  of  the  State  of 
Washington.  The  report  is  one  of  a  series  prepared 
in  cooperation  with  the  State  of  Washington  De- 
partment of  Ecology  (DOE)  for  use  by  Federal, 
State,  County,  and  municipal  agencies  involved  in 
the  use  and  management  of  the  State's  land  and 
water  resources.  This  report  also  may  serve  as  a 
guide  to  individuals  and  private  companies  inter- 
ested in  the  local  availability  of  surface  and 
groundwater  and  in  the  quality  of  the  water.  The 
study  included  the  assembly,  compilation,  and  in- 
terpretation of  available  hydrologic  information  on 
the  area.  Although  considerable  data  are  available, 
some  dating  back  to  the  mid-  to  late  1800's,  most  of 
the  interpretations  are  based  on  data  covering  the 
1960-77  water  years;  some  later  data  for  the  period 
through  1979  are  included.  The  data  include 
records  of  precipitation  (as  rain  and  snow),  storage 
of  water  in  lakes  and  reservoirs,  records  of  dis- 
charges of  streams,  canals  and  drains,  and  related 
water  quality,  records  of  wells,  drillers'  logs  of 
materials  penetrated  and  water-yielding  character- 
istics of  aquifers  tapped  (as  determined  from  pump- 
ing tests),  and  analyses  of  groundwater  quality. 
Evaluation  also  was  made  of  data  of  surface-  and 
groundwater  use  for  municipal,  industrial,  and  irri- 
gation supplies.  This  report  also  makes  use  of  data 
presented  in  existing  reports  and  interpretations  of 
those  data  where  pertinent.  (USGS) 
W88-03930 


GROWTH  AND   SURVIVAL  OF  PERTTRICH 
CILIATES  IN  AN  URBAN  STREAM, 

Tokyo  Metropolitan  Univ.  (Japan).  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  2H. 
W88-04009 


AQUATIC  MICROBIAL  ACTIVITY  AND  MA- 
CROFAUNAL  PROFILES  OF  AN  OKLAHOMA 
STREAM, 

Cooperative  Inst,  for  Research  in  Environmental 

Science,  Boulder,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04019 


REAL-TIME  FLASH  FLOOD  PREDICTION, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
K.  P.  Georgakakos. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 
Vol.  92,  No.  8,  p  9615-9629,  August  1987.  9  fig,  2 
tab,  23  ref.  National  Weather  Service  Contract 
40AANW602376. 

Descriptors:  'Hydrologic  models,  'Flash  Floods, 
•Flood    forecasting,    'Flood    routing,    'Rainfall- 


runoff  relationships,  Sensitivity  analysis,  Hydro- 
logic  data  collections,  Meteorological  data  collec- 
tion, Model  studies,  Runoff  forecasting. 

A  prototype  hydrometeorological  model  for  real- 
time, site-specific,  flash  flood  prediction  is  present- 
ed. Precipitation  prediction  components  are  cou- 
pled with  runoff-generating  and  flood-routing 
components  through  the  water  mass  conservation 
law  and  a  state  estimator  which  was  used  for 
updating  the  model  state  variables  from  real-time 
observations.  The  model  is  capable  of  operating 
under  the  various  data  prone  areas.  Sensitivity 
analysis  using  data  from  significant  past  flash 
floods  indicates  that  short-term  model  predictions 
are  not  significantly  sensitive  to  the  runoff-generat- 
ing model  component  when  updating  is  performed. 
In  addition,  the  sensitivity  analysis  suggested  that 
model  performance  is  best  when  all  available  mete- 
orological and  hydrological  data  are  utilized  by  the 
state  estimator.  Remarkably  (given  the  data  avail- 
able for  calibration)  good  predictions  of  stream 
stage  were  obtained  by  the  model  for  several  flash 
flood  cases.  (Author's  abstract) 
W88-04104 


MAIN  CHANNEL  LENGTH-AREA  RELATION- 
SHIP FOR  CHANNEL  NETWORKS, 

Universidad  Nacional  de  Colombia,  Medellin. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-04189 


STREAM  REGULATION  IN  ARGENTINA,  IN- 
CLUDING THE  SUPERIOR  PARANA  AND 
PARAGUAY  RIVERS, 

Consejo  Nacional  de  Investigaciones  Cientificas  y 

Tecnicas,  Buenos  Aires  (Argentina). 

For  primary  bibliographic  entry   see  Field   6G. 

W88-04227 


Streamflow  and  Runoff — Group  2E 

MIXING  IN  RIVER  UNDERFLOW, 

Western  Australia  Univ.,  Nedlands. 

J.  Imberger. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

113,  No.  6,  p  697-715,  June  1987.   12  fig,  45  ref. 

Descriptors:  'Mixing,  'Underflow,  'River  flow, 
•Dams,  Outflow,  Diffusion,  Mathematical  studies, 
Richardson  number,  Flow  profiles,  Hydraulic 
properties. 

Data  is  presented  detailing  the  water  motion  in  the 
Wellington  Reservoir  induced  by  the  outflow  from 
the  valve  at  the  base  of  the  dam  wall.  This  outflow 
system  established  a  simple  horizontal  shear  flow 
longitudinally  along  the  axis  of  the  reservoir,  the 
characteristics  of  which  are  determined  by  the 
three-dimensional  sink  flow  dynamics  at  the  valve. 
The  associated  gradient  Richardson  number  of  this 
flow  is  11.21;  the  vertical  mass  diffusion  coefficient, 
estimated  from  temperature  measurements,  is 
0.000006  sq  m/sec;  and  the  energy  dissipation, 
obtained  from  microstructure  profiles,  is  around 
3.2  times  10  to  the  -9th  sq  m/cu  sec.  Together 
these  measurements  imply  a  flux  Richardson 
number  of  0.28.  The  large  value  of  the  gradient 
Richardson  number  computed  from  the  sink  flow 
velocity  profile  suggests  that  this  mean  velocity 
shear  was  augmented  by  a  field  of  internal  waves, 
which  locally  lowered  the  gradient  Richardson 
number  below  the  critical  values.  (Author's  ab- 
stract) 
W88-04232 


NEGATIVELY    BUOYANT    FLOW    IN    A    DI- 
VERGFSG  CHANNEL.  I:  FLOW  REGIMES, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-04233 


ECOLOGICAL  CONSIDERATIONS  IN  THE 
DEVELOPMENT  AND  APPLICATION  OF  IN- 
STREAM  FLOW-HABITAT  MODELS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Fisheries  and  Wildlife  Sciences. 
D.  J.  Orth. 

Regulated  Rivers:  Research  and  Management 
RRRMEP,  Vol.  1,  No.  2,  p  171-181,  April-June, 
1987.  1  fig,  82  ref. 

Descriptors:  'Stream  flow,  'Instream  flow, 
•Model  studies,  'Ecosystems,  Stream  ecology, 
Population  dynamics,  Ecological  effects,  Theoreti- 
cal analysis. 

Ecological  factors  relating  to  stream  ecology,  pop- 
ulation dynamics,  energetics,  predation,  and  com- 
petition are  reviewed  to  explain  why  indices  of 
microhabitat  availability  are  not  expected  to  be 
consistent  predictors  of  fish  population  density. 
The  Instream  Flow  Incremental  Methodology 
(IFIM)  is  a  process  which  includes  the  evaluation 
of  effects  of  incremental  changes  in  stream  flow  on 
channel  structure,  water  quality,  temperature,  and 
availability  of  suitable  microhabitat  to  recommend 
a  flow  regime  that  will  maintain  existing  habitat 
conditions.  Current  ecological  theory  and  empiri- 
cal studies  support  the  hypothesis  that  microhabi- 
tat availability  may  limit  fish  populations  but  not 
continuously.  Therefore,  assessments  must  consid- 
er the  limiting  habitat  events  as  well  as  tempera- 
ture and  water  quality  constraints.  Also,  inverte- 
brates and  non-game  fishes  must  be  considered  in 
instream  flow  assessments  because  of  their  impor- 
tance in  stream  ecosystems.  The  IFIM  process  has 
the  potential  to  identify  limiting  habitat  events  and 
avoid  them  in  developing  flow  regimes  in  regulat- 
ed rivers.  However,  much  additional  research  is 
needed  before  it  will  be  possible  to  predict  fish 
population  sizes  accurately  under  various  flow  reg- 
ulation scenarios.  (Lantz-PTT) 
W88-04230 


CHANNEL  DEGRADATION  IN  THE  MIDDLE 
ARVE  RIVER,  FRANCE, 

Lyon-3  Univ.  (France).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-04231 


NEGATIVELY  BUOYANT  FLOW  IN  A  DI- 
VERGING CHANNEL.  II:  3-D  FLOW  FIELD 
DESCRIPTIONS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-04234 

UPSTREAM  CALCULATION  OF  CHARAC- 
TERISTICS FOR  KINEMATIC  WAVE  ROUT- 
ING, 

Lawrence  Livermore  National  Lab.,  CA. 

K.  G.  Eggert. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

113,  No.  6,  p  743-752,  June  1987.  5  fig,  1  tab,  9  ref, 

append.  DOE  Contract  No.  W-7405-ENG-48. 

Descriptors:  'Routing,  'Flood  routing,  'Unsteady 
flow,  'Kinematic  waves,  'Mathematical  studies, 
'Wave  routing,  'Overland  flow,  Channel  flow, 
Discharge  hydrographs,  Hydraulic  models,  Model 
studies. 

A  method  is  presented  for  calculating  characteris- 
tics in  the  upstream  direction  for  kinematic  wave 
routing  of  overland  and  upland  channel  flow  re- 
sulting from  time-varying  rainfall.  This  method 
allows  convenient  selection  of  a  regular  time  step 
for  the  discharge  hydrograph  without  sacrificing 
the  precision  of  an  analytical  solution.  The  tech- 
nique is  useful  for  verification  of  numerical  meth- 
ods, or  is  appropriate  for  use  in  a  watershed  model 
where  histogram  lateral  inflows  are  used.  The  ac- 
curacy of  the  method  achieved  is  a  function  only 
of  the  convergence  criteria  used.  (Lantz-PTT) 
W88-04235 


VELOCITY     AND     DISCHARGE     IN     COM- 
POUND CHANNELS, 

Ulster  Univ.,  Coleraine  (Northern  Ireland).  Dept. 

of  Civil  Engineering. 

W.  R.  C.  Myers. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

113,  No.  6,  p  753-766,  June  1987.  10  fig,  1  tab,  17 

ref,  append. 
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Field  2— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


Descriptors:  'Flood  flow,  'Discharge  measure- 
ment, 'Flow  velocity,  'Channel  flow,  'Compound 
channels,  Flow  discharge,  Flow  patterns,  Mathe- 
matical studies,  Flood  plains. 

The  problem  of  discharge  assessment  in  compound 
channels  is  described,  including  the  difficulty  of 
accurately  modeling  main  channel  and  floodplain 
flows.  Theoretical  considerations  show  that  the 
ratios  of  main  channel  velocity  and  discharge  to 
floodplain  values  in  a  compound  channel  are  inde- 
pendent of  bed  slope  and  are  influenced  only  by 
depth  and  geometry.  This  is  also  true  for  other 
significant  velocity  and  discharge  ratios.  Experi- 
mental confirmation  of  these  theoretical  predic- 
tions is  presented  using  data  from  three  symmetri- 
cal compound  channel  shapes.  The  relationships 
are  described  mathematically  where  possible,  and 
the  exponents  and  coefficients  are  evaluated.  Com- 
parisons of  measured  discharges  with  values  ob- 
tained using  conventional  methods  that  neglect  the 
interaction  between  main  channel  and  floodplains, 
shows  the  errors  incurred  by  the  conventional 
approach.  The  conventional  approach  overesti- 
mates channel  and  full  cross-sectional  carrying  ca- 
pacity at  lower  depths,  while  underestimating  full 
cross-sectional  capacity  is  underestimated  at  all 
depths  of  flow.  (Lantz-PTT) 
W88-04236 


VEGETATION  CHARACTERISTICS  AND  THE 
PREDICTION  OF  RUNOFF:  ANALYSIS  OF  AN 
EXPERIMENT  IN  THE  NEW  FOREST,  HAMP- 
SHIRE, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

A.  M.  Gurnell,  and  K.  J.  Gregory. 
Hydrological  Processes  HYPRE3,  Vol.  1,  No.  2,  p 
125-142,  March  1987.  10  fig,  6  tab,  17  ref. 

Descriptors:  'Vegetation,  'Runoff  forecasting, 
'Forests,  'Runoff  models,  'England,  Hydrologic 
models,  Flood  peak,  Storm  hydrographs,  Storms, 
Precipitation,   Seasonal   variation,   Model  studies. 

Vegetation  characteristics  have  not  been  sufficient- 
ly utilized  in  catchment  runoff  models.  An  analysis 
of  storm  hydrograph  data  from  nested  subareas  of 
the  Highland  Water  catchment,  New  Forest,  U.K., 
indicates  that  depth  of  runoff  and  peak  discharge 
from  areas  under  heathland  cover  is  substantially 
greater  than  from  areas  under  woodland  cover  at 
several  spatial  scales.  Analysis  of  runoff,  precipita- 
tion and  water  table  level  observations,  illustrates 
the  fundamental  influence  of  vegetation  on  the 
runoff  response  from  heathland  and  forested  drain- 
age basins.  Vegetation  is  not  only  influential  in 
controlling  initial  losses  from  rainfall,  but  also  in 
controlling  the  slope  of  the  rainfall-runoff  relation- 
ship for  increasing  amounts  of  precipitation  up  to 
moderate  sized  storms.  Very  large  storms  could 
not  be  studied  because  of  the  requirement  for 
within-channel  hydrographs.  Figures  contrast  ini- 
tial losses  of  approximately  2-4  mm  from  heath 
areas  with  losses  of  4-6  mm  from  forested  areas, 
and  show  persistently  larger  losses  from  woodland 
compared  to  heath  for  storm  precipitation  depths 
up  to  28  mm.  The  vegetation  composition  of  heath 
areas  is  particularly  finely  tuned  to  the  underlying 
soil  water  regime.  This  property  can  be  used  to 
identify  the  spatial  and  temporal  pattern  of  the  area 
within  a  catchment  which  is  likely  to  yield  a  high 
runoff  response  to  rainfall.  In  ungaged  heath  catch- 
ments, it  can  be  used  to  identify  runoff  contribut- 
ing zones  with  precision  and  to  refine  the  SOIL 
index  required  to  estimate  runoff  from  ungaged 
sites  using  the  Flood  Studies  techniques.  An  analy- 
sis of  the  runoff  characteristics  of  an  ungaged 
catchment  elsewhere  in  the  New  Forest,  using  this 
proposed  addition  to  the  mapping  of  Winter  Rain- 
fall Acceptance  Potential  (WRAP)  categories, 
yielded  an  increase  in  the  estimate  of  runoff  re- 
sponse to  rainfall  from  15%  to  >  30%.  (Lantz- 
PTT) 
W88-04239 


CATCHMENT  RESPONSE  TIME  AS  A  PRE- 
DICTOR OF  FLOOD  QUANTILES, 

Wisconsin  Univ.,  Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
K.  W.  Potter,  and  E.  B.  Faulkner. 


Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
5,  p  857-861,  October  1987.  2  fig,  4  tab,  7  ref.  NSF 
Grant  ECE-85 14462. 

Descriptors:  'Flood  forecasting,  'Hydrographs, 
'Catchment  response  time,  'Regression  analysis, 
'Data  interpretation,  Drainage  area,  Floods,  Flood 
quantiles,  Wisconsin,  Prediction,  Mathematical 
studies,  Flood  peak,  Flood  flow,  Catchment  areas. 

A  regression  analysis  using  a  generalized  least 
squares  approach  on  flow  data  from  the  driftless 
area  of  Wisconsin  indicates  that  the  ratio  of  drain- 
age area  to  time-to-peak  is  a  good  predictor  of 
flood  quantiles.  The  standard  errors  of  prediction 
that  result  from  the  use  of  this  ratio  in  the  regres- 
sion equations  are  lower  than  those  resulting  from 
existing  equations.  The  estimation  of  time-to-peak 
(or  some  other  measure  of  basin  response  time) 
requires  direct  measurement  of  river  stage  and 
possibly  rainfall  at  the  site  of  which  the  quantiles 
are  to  be  estimated.  The  cost-effectiveness  of  such 
an  approach  must  yet  be  determined.  (Wood-PTT) 
W88-04287 


USE  OF  HISTORIC  FLOOD  INFORMATION 
IN  ESTIMATING  FLOOD  PEAKS  ON  UN- 
GAGED WATERSHEDS, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Civil  Engineering. 

D.  J.  Wall,  D.  F.  Kibler,  and  M.  E.  Hastings. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
5,  p  919-926,  October  1987.  5  fig,  11  tab,  9  ref. 

Descriptors:  'Flood  peak,  'Flood  frequency,  'Es- 
timating equations,  'Flood  data,  'Data  interpreta- 
tion, 'Pennsylvania,  Mathematical  equations, 
Floods,  Flooding,  Historic  floods,  Estimating, 
Flood  forecasting,  Mathematical  equations,  In- 
verse variance  weighting. 

Regional  procedures  to  estimate  flood  magnitude 
for  ungaged  watersheds  typically  ignore  available 
site-specific  historic  flood  information  such  as  high 
water  marks  and  the  corresponding  flow  estimates, 
otherwise  referred  to  as  limited  site-specific  histor- 
ic (LSSH)  flood  data.  A  procedure  to  construct 
flood  frequency  curves  on  the  basis  of  LSSH  flood 
observations  is  presented.  Simple  inverse  variance 
weighting  is  employed  to  systematically  combine 
flood  estimates  obtained  from  the  LSSH  data  base 
with  those  from  a  regional  procedure  to  obtain 
improved  estimates  of  flood  peaks  on  the  ungaged 
watershed.  For  the  region  in  Pennsylvania  that 
was  studied,  the  variance  weighted  estimates  of 
flow  had  a  lower  logarithmic  standard  error  than 
either  the  regional  or  the  LSSH  flow  estimates, 
when  compared  to  the  estimates  determined  by 
three  standard  distributions  for  gaged  watersheds 
investigated  in  the  development  of  the  methodolo- 
gy. Use  of  the  simple  inverse  variance  weighting 
procedure  is  recommended  when  'reliable'  esti- 
mates of  LSSH  floods  for  the  ungaged  sites  are 
available.  (Author's  abstract) 
W88-04296 


ASSESSFNG  FLUSHING-FLOW  REQUIRE- 
MENTS FOR  BROWN  TROUT  SPAWNING 
GRAVELS  IN  STEEP  STREAMS, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
Geography  and  Environmental  Engineering. 
G.  M.  Kondolf,  G.  F.  Cada,  and  M.  J.  Sale. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
5,  p  927-935,  October  1987.  2  fig,  2  tab,  25  ref. 
USDOE  Contract  DE-AC05-840R21400. 

Descriptors:  'Flushing  flow,  'Streams,  'Spawn- 
ing, 'Trout,  Dam  effects,  Dam  releases,  Sediment 
control,  California,  Gravel,  Streamflow,  Mathe- 
matical equations,  Mathematical  studies,  Flow, 
Sedimentation,  Ecology. 

Flushing  flows  are  releases  from  dams  designed  to 
remove  fine  sediment  from  downstream  spawning 
habitat.  The  flushing  flows  were  evaluated  on 
reaches  proposed  for  hydroelectric  diversions  on 
seven  streams  in  the  eastern  Sierra  Nevada,  Cali- 
fornia, with  wild  populations  of  brown  trout 
(Salmo  trutta).  The  stream  reaches  are  steep  (aver- 
age map  slopes  range  from  7  to  17  percent),  domi- 
nated by  boulder  cascades,  and  afford  few  oppor- 


tunities for  gravel  deposition.  Methods  for  estimat- 
ing flushing  flows  from  flow  records,  developed 
from  studies  in  other  localities,  produced  widely 
differing  results  when  applied  to  the  study  streams, 
probably  reflecting  differences  in  the  hydrologic 
and  geomorphic  characteristics  of  the  streams  on 
which  the  methods  were  developed.  Tracer  gravel 
experiments  demonstrated  that  all  sampled  gravels 
were  washed  out  by  the  flows  of  1986,  a  wet  year. 
Size  analyses  of  gravel  samples  and  hydraulic  data 
from  field  surveys  were  used  in  tractive-force  cal- 
culations in  an  attempt  to  specify  the  flow  required 
to  flush  the  gravels.  However,  these  calculations 
produced  some  unrealistic  results  because  the 
flows  were  nonuniform  in  the  study  reaches.  This 
suggests  that  the  tractive-force  approach  may  not 
be  generally  applicable  to  small,  steep  streams 
where  nonuniform  flow  conditions  prevail.  (Au- 
thor's abstract) 
W88-04297 


IMPROVED  ALGORITHMS  FOR  RESERVOIR 
CAPACITY  CALCULATION  INCORPORATING 
STORAGE-DEPENDENT  LOSSES  AND  RELI- 
ABILITY NORM, 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Com- 
puter Science  and  Automation. 
S.  M.  Lele. 

Water  Resources  Research  WRERAO,  Vol.  23, 
No.  10,  p  1819-1823,  October  1987.  7  ref. 

Descriptors:  'Water  yield,  'Streamflow  forecast- 
ing, 'Reservoir  operation,  'Reservoir  capacity, 
'Storage  capacity,  'Mathematical  models,  Hy- 
draulic structures,  Reservoirs,  Evaluation,  Plan- 
ning, Capacity,  Reservoir  evaporation,  Reservoir 
storage,  Mathematical  studies,  Reservoir  design, 
Mathematical  equations,  Model  studies,  Algo- 
rithms. 

Two  algorithms  that  improve  upon  the  sequent- 
peak  procedure  for  reservoir  capacity  calculations 
are  presented.  The  first  incorporates  storage-de- 
pendent losses  (like  evaporation  losses)  exactly  as 
the  standard  linear  programming  formulation  does. 
The  second  extends  the  first  to  enable  designing 
with  less  than  maximum  reliability  even  when  al- 
lowable shortfall  in  any  failure  year  is  also  speci- 
fied. Together,  the  algorithms  provide  a  more  ac- 
curate, flexible  and  yet  fast  method  of  calculating 
the  storage  capacity  requirement  in  preliminary 
screening  and  optimization  models.  (Author's  ab- 
stract) 
W88-04302 


CROSS-CHANNEL  MIXING  AND  ITS  EFFECT 
ON  SEDIMENTATION  IN  THE  ORINOCO 
RIVER, 

Princeton   Univ.,   NJ.   Dept.   of  Geological   and 

Geophysical  Sciences. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-04319 


ONSET  OF  UNDERFLOW  IN  SLIGHTLY  DI- 
VERGING CHANNELS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-04387 


FLOOD  PEAK  ESTIMATES  FROM  LIMITED 
AT-SITE  HISTORIC  DATA, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Civil  Engineering. 

D.  J.  Wall,  D.  F.  Kibler,  D.  W.  Newton,  and  J.  C. 

Herrin. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

113,  No.  9,  p  1159-1174,  September  1987.  1  fig,  9 

tab,  12  ref,  append. 

Descriptors:  'Flood  peak,  'Historic  floods,  'Math- 
ematical studies,  Data  interpretation,  Flow  pat- 
terns. 

Estimates  of  peak  flood  discharge  on  ungaged  wa- 
tersheds are  often  determined  from  regional  rela- 
tionships. This  approach,  however,  ignores  site- 
specific  information  that  might  be  available  from 
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sources  such  as  historic  high  water  marks,  etc.  A 
systematic  procedure  to  estimate  a  given  quantile 
flood,  employing  the  limited  at-site  historic  data, 
was  developed  for  the  ungaged  watershed.  In  this 
procedure,  the  estimates  of  discharge  based  upon 
historic  site-specific  evidence  are  combined  with 
independent  regional  estimates  by  inverse  variance 
weighting,  to  obtain  weighted  estimates  at  the  un- 
gaged site.  The  variance  of  flow  determined  by  the 
regional  method  was  adequately  represented  by 
the  square  of  the  standard  error  of  regression.  The 
variance  of  flow  determined  on  the  basis  of  historic 
evidence  was  represented  by  the  square  of  the 
regional  standard  error  determined  for  gaged  sites 
within  the  study  region.  The  methodology  based 
on  inverse  variance  weighting  appears  to  give 
better  results  than  either  independent  estimate  by 
itself,  when  compared  to  the  station  values  at 
gaged  sites  within  the  study  region.  The  simple 
inverse  variance  weighting  procedure  offers  com- 
putational advantages  over  the  optimal  variance 
weighting  scheme,  with  no  sacrifice  in  accuracy. 
(Author's  abstract) 
W88-O4405 


1-D  DAM-BREAK  FLOOD-WAVE  PROPAGA- 
TION ON  DRY  BED, 

Demokritos   Univ.   of  Thrace,   Xanthi   (Greece). 

School  of  Engineering. 

C.  V.  Bellos,  and  J.  G.  Sakkas. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

113,  No.  12,  p  1510-1524,  December  1987. 

Descriptors:  *Dam  failure,  'Flood  waves,  'Floods, 
•Wave  propagation,  *Dry  beds,  'Hydrodynamics, 
Flow  characteristics,  Mathematical  equations. 

The  complete  hydrodynamic  equations  of  the  shal- 
low-water theory  in  one  dimension  were  employed 
to  compute  the  flood  wave  resulting  from  the  total 
and  instantaneous  collapse  of  a  dam  in  a  broad 
rectangular  channel.  The  MacCormack  numerical 
scheme  was  employed  to  solve  the  system  of  flow 
equations  in  a  conservation-law  form.  The  actual 
upstream  and  downstream  boundary  conditions  of 
the  flow  field,  i.e.,  a  depth  of  flow  equal  to  zero  at 
these  boundaries  and  beyond,  were  used  for  the 
solution  of  the  flow  equations.  The  results  were 
compared  with  computational  and  experimental 
data  obtained  previously.  Agreement  between 
computational  and  experimental  results  regarding 
the  wave-front  advance  and  stage  hydrographs 
was  very  satisfactory.  The  broad  rectangular  chan- 
nel was  employed  for  the  purpose  of  comparing 
results.  The  method  can  easily  be  applied  to  chan- 
nels of  arbitrary  cross-sectional  shapes,  as  well  as 
to  almost  any  other  unsteady  open-channel  flow 
problem  by  incorporating  the  appropriate  initial 
and  boundary  conditions.  (Lantz-PTT) 
W88-04408 


ANALYSIS    OF    THE    U.    S.    GEOLOGICAL 
SURVEY  STREAMGAGING  NETWORK, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-04415 


CRITIQUE  OF  THE  REGIME  THEORY  FOR 
ALLUVIAL  CHANNELS, 

M.  A.  Stevens,  and  C.  F.  Nordin. 
Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
113,  No.  11,  p  1359-1380,  November  1987.  5  fig,  2 
tab,  54  ref,  append. 

Descriptors:  'Bed  load,  'Geomorphology,  'Sedi- 
ment transport,  'Channel  morphology,  'Mathe- 
matical studies,  'Alluvial  channels,  Theoretical 
analysis,  Channel  flow,  Flow  profiles,  Hydrodyna- 
mics, Channels,  Fluid  mechanics. 

In  1930,  Lacey  formulated  Lindley's  ideas  on 
regime  canals  employing  three  sets  of  data,  none  of 
which  were  complete.  In  the  next  55  years,  the 
formulas  have  undergone  scrutiny  but  are  used 
today  in  a  form  quite  similar  to  the  original.  Com- 
paring Lacey's  and  subsequent  regime  equations  to 
the  laws  of  conservation  of  mass  and  to  Newton's 
laws  show  that  f  sub  VR  is  not  =  to  f  sub  RS  for 
almost  all  canals  in  regime,  where  f  =  d'Arcy- 
Weisbach  friction  factor,  V  =  average  velocity  in 


the  cross  section,  R  =  hydraulic  radius,  and  S  = 
slope  of  the  channel  bed;  f  sub  VR  is  a  measure  of 
the  concentration  of  sand  being  transported  pro- 
vided the  transport  is  vanishingly  small;  f  sub  VR 
and  f  sub  RS  are  uniquely  related  in  all  channels, 
rigid  and  alluvial,  in  which  the  kinematic  wave 
number  is  one;  and  Lacey's  roughness  factor  is 
heavily  biased  toward  gravel  and  boulder  chan- 
nels. These  findings  do  not  detract  from  the  geo- 
morphic  value  of  Lacey's  regime.  For  engineering, 
however,  a  reformulation  employing  the  conserva- 
tion laws  and  Newton's  laws  is  in  order.  (Author's 
abstract) 
W88-04455 


COMPARISON  OF  OVERLAND  FLOW  HY- 
DROGRAPH  MODELS, 

Williamson  and  Schmid,  Irvine,  CA. 
T.  V.  Hromadka,  R.  H.  McCuen,  and  C.  C.  Yen. 
Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
113,  No.  11,  p  1422-1440,  November  1987.  12  fig, 
12  ref. 

Descriptors:  'Unit  hydrographs,  'Routing,  'Kine- 
matic wave  theory,  'Overland  flow,  'Model  stud- 
ies, 'Hydrographs,  'Rainfall-runoff  relationships, 
Mathematical  analysis,  Hydrodynamics,  Hydraulic 
properties,  Graphical  analysis,  Surface  flow,  Finite 
difference  methods. 

The  diffusion  equation  is  a  simplification  of  the 
two-dimensional  continuity  and  momentum  equa- 
tions. This  simpler  dynamic  model  of  two-dimen- 
sional hydraulics  affords  the  hydrologist  a  means 
to  estimate  flood  flow  effects  for  overland  flow.  A 
numerical  model  using  the  diffusion  approach 
(DHM)  was  quickly  applied  to  a  set  of  idealized 
catchments  to  develop  synthetic  unit  hydrograph 
S-graph  equivalents.  The  model  is  based  on  an 
explicit,  integrated  finite-difference  scheme,  and 
the  catchment  is  represented  by  topographic  eleva- 
tion and  geometric  data.  Synthetic  unit  hydro- 
graphs  (S-graphs)  developed  from  use  of  the  DHM 
were  used  to  advance  relationships  between  the 
unit  hydrograph  lag  factor  and  the  constant  effec- 
tive rainfall  intensity  used  to  generate  the  S-graphs. 
Sensitivity  of  the  synthetic  S-graphs  to  variations 
in  idealized  catchment  size,  slope,  shape,  friction 
parameters,  and  effective  rainfall  intensity  were 
examined.  Comparisons  between  linear  and  nonlin- 
ear unit  hydrograph  models,  and  a  diffusion 
(DHM)  and  kinematic  wave  simplification  of 
DHM  were  made  for  various  time  distributions  of 
effective  rainfall.  Use  of  the  standard  SCS  unit 
hydrograph  provides  a  reasonable  approximation 
of  two-dimensional  overland  flow  as  predicted  by 
a  DHM  or  kinematic  routing  technique.  (Author's 
abstract) 
W88-04458 


GRAPHIC  ESTIMATION  OF  PEAK  FLOW  RE- 
DUCTION IN  RESERVOIRS, 

Idaho  Univ.,  Moscow.  Dept.  of  Civil  Engineering. 
D.  R.  Horn. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
113,  No.  11,  p  1441-1450,  November  1987.  5  fig,  10 
ref,  append. 

Descriptors:  'Graphical  analysis,  'Flood  peak, 
•Reservoirs,  'Hydrographs,  Hydrologic  proper- 
ties, Channel  flow,  Flow  profiles,  Mathematical 
analysis. 

A  common  problem  in  engineering  hydrology  is 
estimating  the  attenuation  effects  of  storage  reser- 
voirs on  peak  inflow  rates.  While  this  may  always 
be  accomplished  by  a  detailed  hydrologic  or  hy- 
draulic routing  of  the  inflow  hydrograph,  approxi- 
mate solutions  are  often  desirable.  A  simple  graph- 
ic procedure  was  developed  to  permit  a  direct 
determination  of  peak  outflow  as  a  function  of 
parameters  describing  the  inflow  hydrograph,  stor- 
age, and  outlet  characteristics.  This  procedure  is 
based  on  the  use  of  a  dimensionless  two-parameter 
inflow  hydrograph  and  the  solution  of  a  nonlinear 
differential  routing  equation  with  reservoir  storage 
expressed  as  an  exponential  function  of  outflow. 
Curves  obtained  from  the  results  of  the  complete 
hydrograph  routing  indicate  that  the  attenuation 
can  be  related  to  a  dimensionless  routing  number, 
which   in  turn  is  defined  by  the  reservoir  and 


inflow  parameters.  The  approach  to  provides  an 
accurate  solution  for  routing  problems  that  satisfy 
the  methodology  assumptions  and  permits  a  rapid 
evaluation  of  the  effects  of  parameter  changes  on 
attenuation.  (Author's  abstract) 
W88-04459 


SEPARATED  FLOW  IN  LEE  OF  SOLID  AND 
POROUS  FENCES, 

M.B.M.  Coll.  of  Engineering,  Jodhpur  (India). 
For  primary  bibliographic  entry  see  Field  8B. 
W88-04463 


IMPORTANCE  FOR  BIRDS  OF  THE  RIPARI- 
AN WOODLANDS  WITHIN  THE  ALLUVIAL 
CORRIDOR  OF  THE  RIVER  GARONNE,  S.W. 
FRANCE, 

Centre    National    de   la    Recherche    Scientifique, 
Toulouse  (France).   Centre  d'Ecologie  des  Res- 
sources  Renouvelables. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-04474 


RD7ER  REGULATION  IN  SPAIN, 

Universidad  Politecnica  de  Madrid  (Spain).  Es- 
cuela  Tecnica  Superior  de  Ingenieros  de  Montes. 
D.  G.  De  Jalon. 

Regulated  Rivers:  Research  and  Management 
RRRMEP,  Vol.  1,  No.  4,  p  343-348,  December 
1987.  2  fig,  Href. 

Descriptors:  'River  regulation,  'Spain,  River  flow, 
Reservoirs,  Water  resources  management,  Regula- 
tions, Water  supply. 

In  1982  at  the  2nd  International  Symposium  on 
Regulated  Streams  held  in  Oslo,  a  review  was 
presented  dealing  with  the  effects  of  flow-regula- 
tion structures  on  fluvial  systems  in  Spain.  Despite 
the  large  number  of  water  regulation  systems  built 
in  Spain,  only  three  case-studies  of  their  effects 
were  reported.  Two  of  these  dealt  with  water 
supply  reservoirs:  the  effects  of  the  Susqueda  reser- 
voir on  the  aquatic  insects  of  River  Ter  and  the 
impacts  caused  by  the  Pinilla  reservoir  on  the 
benthic  communities  of  the  Lozoya  River.  A  third 
case,  dealing  with  the  effects  of  high  altitude  irri- 
gation reservoirs  of  the  Duero  Basin  on  the  fisher- 
ies and  macroinvertebrates  living  in  these  fluvial 
systems,  was  also  reported.  The  expansion  of  river 
regulation  and  of  scientific  research  associated 
with  river  regulation  in  Spain  since  1982,  are  the 
focus  of  this  brief  study.  (Lantz-PTT) 
W88-04477 
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SURVIVAL  AND  TRANSPORT  OF  HEPATITIS 
A  VHtUS  IN  SOILS,  GROUNDWATER  AND 
WASTEWATER, 

North  Carolina  Univ.   at  Chapel  Hill.   Dept.  of 
Environmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-03570 


DISINFECTION  OF  CHLORrNE  RESISTENT 
ENTEROVIRUSES  EN  GROUND  WATER  BY 
ULTRAVIOLET  IRRADIATION, 

Thames  Water  Authority,  London  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-03572 


UNDERGROUND  STORAGE  TANKS  POTEN- 
TIAL FOR  ECONOMIC  DISASTER, 

Law  Environmental  Services,  Marietta,  GA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-03610 


THEORY     OF     SOLUTE     TRANSPORT     BY 
GROUNDWATER, 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Fluid  Mechanics 

and  Heat  Transfer. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-03685 
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GROUND  WATER  QUALITY  MONITORING: 
THE  ARKANSAS  APPROACH, 

Arkansas  Dept.  of  Pollution  Control  and  Ecology, 

Little  Rock. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-03757 


MULTIPLE-PACKER/STANDPIPE  SYSTEM 
FOR  GROUND  WATER  MONITORING  IN 
CONSOLIDATED  MEDIA, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  7B. 
W88-03759 


OBSERVATION  OF  DELIVERY  AND  SIMPLE 
QUALITY  PARAMETERS  ON  SPRINGS  OF 
THE  FIRST  VIENNA  ELEVATED-SOURCE 
WATER  SUPPLY, 

Universitaet  fuer  Bodenkultur,  Vienna  (Austria). 

Inst,  fuer  Wasserwirtchaft. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-03761 


DEVELOPMENT  OF  A  NATIONAL  GROUND- 
WATER DATA  BASE, 

Orange   Free   State   Univ.,   Bloemfontein   (South 
Africa).  Inst,  vir  Grondwaterstudies. 
J.  Kirchner,  J.  W.  Morris,  and  V.  E.  Cogho. 
Water  S.  A.  WASADV,  Vol.  13,  No.  3,  p  165-170, 
July  1987.  4  fig,  1  tab,  6  ref. 

Descriptors:  'Groundwater,  'Data  bases,  *Data 
processing,  Geohydrology,  Computers,  Computer 
programs,  South  Africa. 

A  national  groundwater  data  base  was  developed 
for  the  Orange  Free  State,  South  Africa.  More 
than  200  different  parameters  per  site  can  be  stored 
in  33  data  sets.  Communication  is  interactive 
through  terminals  via  the  Transparent  Govern- 
ment Network  or  telephone-line  dial-up.  Software 
was  developed  for  data  processing  on  the  main- 
frame. Special  geohydrological  processing  is  done 
on  IBM-compatible  microcomputers  for  which 
programs  have  also  been  written.  The  system  is 
explained  and  examples  of  the  processed  data  are 
given.  (Author's  abstract) 
W88-03771 


MODELLING  SEA-WATER  EMTRUSION  IN 
THE  ATLANTIS  AQUIFER, 

Orange   Free   State   Univ.,   Bloemfontein   (South 
Africa).  Inst,  vir  Grondwaterstudies. 
J.  L.  Muller,  J.  F.  Botha,  and  G.  J.  van  Tonder. 
Water  S.  A.  WASADV,  Vol.  13,  No.  3,  p  171-174, 
July  1987.  5  fig,  8  ref. 

Descriptors:  *Saline  water  intrusion,  'Groundwat- 
er movement,  'Pumpage,  'Atlantis  aquifer, 
'Model  studies,  'Groundwater,  Bedrock,  Springs, 
Aquifers,  Saline  water,  Abstraction,  Orange  Free 
State,  South  Africa. 

The  phenomenon  of  sea-water  intrusion  in  the 
Atlantis  aquifer  was  studied  by  means  of  a  vertical 
two-dimensional  numerical  model,  based  on  densi- 
ty-dependent transport  in  a  porous  medium.  To 
apply  the  model  it  was  necessary  to  assume  that 
the  aquifer  can  be  approximated  by  a  hypothetical 
aquifer  of  constant  depth,  taken  as  the  depth  to 
bedrock  at  the  Silwerstroom  spring.  Such  a  model 
is  likely  to  over-estimate  the  distance  of  intrusion 
in  the  actual  aquifer.  It  is,  therefore,  encouraging 
to  find  that,  if  the  abstraction  in  the  vicinity  of  the 
Silwerstroom  spring  is  kept  to  a  rate  below 
4,120,000  cu  m/a,  the  possibility  of  sea-water  intru- 
sion is  small.  (Author's  abstract) 
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AQUAMOD:  A  Z-DIMENSIONAL  GALERKIN 
FINITE-ELEMENT  SIMULATION  PROGRAM 
FOR  MICROCOMPUTERS  FOR  PREDICTION 
OF  POLLUTANT  TRANSPORT  IN  SATURAT- 
ED GROUNDWATER  FLOW  (AQUAMOD:  'N 
TWEE-DIMENSIONELE  GALERKIN  EINDIGE 
ELEMENT  SIMULASIEPROGRAM  VIR  MIK- 
ROEKENAARS     VIR     DIE     VOORSPELLING 


VAN  VERSADIGDE  GRONDWATERVLOEI  EN 
BESOEDELING), 

Orange   Free   State   Univ.,   Bloemfontein   (South 

Africa).  Inst,  vir  Grondwaterstudies. 

G.  J.  van  Tonder,  and  V.  E.  Cogho. 

Water  S.  A.  WASADV,  Vol.  13,  No.  3,  p  175-180, 

July  1987.  7  fig,  4  ref. 

Descriptors:  'Microcomputers,  'AQUAMOD, 
'Computer  programs,  'Groundwater  movement, 
♦Path  of  pollutants,  'Model  studies,  'Simulation, 
Computers,  Solute  transport,  Equations,  Pressure. 

AQUAMOD  is  a  computer  program  which  simu- 
lates groundwater  movement  and  transport  of  dis- 
solved substances  in  a  saturated  subsurface  envi- 
ronment using  a  micro-computer.  The  program 
employs  a  two-dimensional  Galerkin  finite-element 
method  to  approximate  the  governing  equations 
that  describe  the  two  processes  which  are  simulat- 
ed by  AQUAMOD.  AQUAMOD  is  primarily  in- 
tended for  two-dimensional  simulation  of  flow  and 
solute  transport  in  saturated  systems,  and  provides 
fluid  pressures  and  solute  concentrations,  as  they 
vary  with  time,  everywhere  in  the  simulated  aqui- 
fer system.  AQUAMOD  runs  on  an  IBM  compati- 
ble micro-computer  with  a  520  K  memory.  (Au- 
thor's abstract) 
W88-03773 


IMPROVING        TUBEWELL        IRRIGATION 
SYSTEM  PERFORMANCE, 

Bangladesh  Univ.  of  Engineering  and  Technology, 
Dacca.   Dept.   of  Water  Resources  Engineering. 
For  primary  bibliographic  entry  see  Field  3F. 
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SELECTED  PAPERS  IN  THE  HYDROLOGIC 
SCIENCES,  1985. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2A. 
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PRELIMINARY  MODELING  OF  A  DOUBLET- 
WELL  SYSTEM  FOR  AQUIFER  THERMAL- 
ENERGY  STORAGE, 

Geological    Survey,    St.    Paul,    MN.    Water    Re- 
sources Div. 
R.  T.  Miller. 

In:  USGS  Water-Supply  Paper  2270,  198.  p  1-20, 
18  fig,  2  tab,  13  ref. 

Descriptors:  'Energy  budget,  'Aquifer,  'Thermal 
energy  storage,  'Mathematical  models,  'Minneso- 
ta, 'Franconia-Ironton-Galesville  sandstone  aqui- 
fer, Convection,  Groundwater  movement. 

The  University  of  Minnesota,  the  Minnesota  Geo- 
logical Survey,  and  the  U.S.  Geological  Survey 
(USGS)  are  studying  the  feasibility  of  storing 
water  at  a  temperature  of  150  C  in  the  Franconia- 
Ironton-Galesville  aquifer.  The  Aquifer  Thermal- 
Energy  Storage  (ATES)  project  has  a  doublet-well 
design  with  a  well  spacing  of  approximately  250 
meters.  One  well  will  be  used  for  cool-water 
supply  and  the  other  well  for  hot-water  injection. 
The  USGS  is  constructing  a  model  of  groundwater 
flow  and  thermal-energy  transport  to  aid  in  deter- 
mining the  efficiency  of  the  ATES  system.  A 
preliminary  model  of  radial  flow  and  thermal- 
energy  transport  was  constructed,  based  on  hy- 
draulic and  thermal  properties  of  the  Franconia- 
Ironton-Galesville  aquifer  determined  in  previous 
studies.  The  model  was  used  to  investigate  the 
sensitivity  of  model  results  to  various  hydraulic 
and  thermal  properties,  to  study  the  potential  for 
buoyancy  flow  within  the  aquifer,  and  to  study  the 
effects  of  various  injection/withdrawal  rates  and 
duration  on  thermal  efficiency  of  the  aquifer.  (See 
also  W88-03884)  (USGS) 
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THREE-DIMENSIONAL  SIMULATION  OF 
FREE-SURFACE  AQUIFERS  BY  FINITE-ELE- 
MENT METHOD, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
T.  J.  Durbin,  and  C.  Berenbrock. 


In:  USGS  Water-Supply  Paper  2270,  1985.  p  51-68, 
12  fig,  1  tab,  16  ref. 

Descriptors:  'Groundwater,  'Finite-element  meth- 
ods, 'Groundwater  movement,  Model  studies,  Al- 
gorithms, Free  surfaces,  Aquifers,  Tetrahedral  ele- 
ments, Triangular  elements. 

An  iterative  finite-element  algorithm  has  been  de- 
veloped for  the  simulation  of  three-dimensional 
free-surface  aquifers.  The  Galerkin  finite-element 
method  is  applied  to  tetrahedral  or  triangular  ele- 
ments for  volume  or  surface  integrations.  Integra- 
tions in  time  are  by  a  fully  implicit  finite-difference 
representation.  The  algorithm  solves  the  equation 
of  groundwater  flow  subject  to  the  free-surface 
boundary  conditions  as  described  by  a  linearized 
partial  differential  equation.  To  account  for  geo- 
metric changes  in  the  flow  domain  resulting  from 
movement  of  the  free  surface,  the  finite-element 
grid  is  deformed  during  transient-state  simulation. 
The  algorithm  allows  for  local  rotation  of  the 
hydraulic-conductivity  tensor.  (See  also  W88- 
03884)  (USGS) 
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GROUNDWATER  STORAGE  DEPLETION  ES 
PAHRUMP  VALLEY,  NEVADA-CALIFORNIA, 
1962-75, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 
J.  R.  Harrill. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Supply  Paper  2279,  1986. 
53  p,  24  fig,  8  tab,  46  ref. 

Descriptors:  'Groundwater,  'Water  supply, 
'Water  wells,  'Nevada,  Overdraft,  Pahrump 
Valley,  Storage  depletion. 

During  the  14-year  period  1962-75  about  540,000 
acre-feet  of  groundwater  was  pumped  from  Pah- 
rump Valley.  This  pumping  resulted  in  219,000 
acre-feet  of  groundwater  storage  depletion.  Of  this, 
155,000  acre-feet  was  from  draining  of  unconsoli- 
dated material,  46,000  was  from  compaction  of 
fine-grained  sediments,  and  18,000  acre-feet  was 
from  the  elastic  response  of  the  aquifer  and  water. 
Total  storage  depletion  was  equal  to  40%  of  the 
total  pumpage.  The  remaining  pumpage  was  de- 
rived from  capture  of  natural  groundwater  dis- 
charge and  reuse  of  pumped  water  recirculated 
back  to  groundwater.  Natural  recharge  to  and 
discharge  from  the  groundwater  system  is  estimat- 
ed to  be  37,000  acre-feet/yr.  Of  this,  18,000  acre- 
feet/yr  leaves  the  area  as  subsurface  outflow 
through  carbonate-rock  aquifers  which  form  a 
multivalley  flow  system.  The  extent  of  this  system 
was  not  precisely  determined  by  this  study.  The 
most  probable  discharge  area  for  this  outflow  is 
along  the  flood  plain  of  the  Amargosa  River  be- 
tween the  towns  of  Shoshone  and  Tecopa.  This 
outflow  probably  cannot  be  economically  captured 
by  pumping  from  Pahrump  Valley.  Consequently 
the  maximum  amount  of  natural  discharge  avail- 
able for  capture  is  19,000  acre-ft/yr.  This  is  larger 
than  the  12,000  acre-ft/yr  estimated,  the  difference 
is  due  to  different  techniques  used  in  the  analysis. 
As  of  1975,  pumping  was  causing  an  overdraft  of 
11,000  acre-feet/yr  on  the  groundwater  system. 
Water  levels  will  probably  continue  to  slowly  de- 
cline until  the  pumping  is  reduced.  The  moderate 
rates  of  decline  and  very  large  amounts  of  ground- 
water stored  in  the  valley-fill  reservoir  suggest  that 
a  long  time  will  be  required  before  the  valley-wide 
depletion  of  groundwater  storage  becomes  critical. 
Problems  involving  water  quality,  land  subsidence, 
and  well  interference  will  probably  occur  first. 
(USGS) 
W88-03898 


SUBSURFACE      INJECTION      OF      LIQUID 
WASTE  WITH  EMPHASIS  ON  FLORIDA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5E. 
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APPLICATION  OF  A  PARAMETER-ESTIMA- 
TION TECHNIQUE  TO  THE  REGIONAL  AQ- 
UIFER UNDERLYING  THE  EASTERN  SNAKE 
RIVER  PLAIN,  IDAHO, 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

S  P  Gv&r&bctituu 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Supply  Paper  2278,  1986. 

60  p,  15  fig,  13  tab,  23  ref. 

Descriptors:  •Groundwater,  'Statistical  analyses, 
•Groundwater  movement,  *Snake  River  Plain, 
•Idaho,  Model  studies,  Regression  analysis,  Re- 
gional aquifers,  Regional  Aquifer-System  Analysis. 

A  nonlinear,  least-squares  regression  technique  for 
the  estimation  of  groundwater  flow  model  param- 
eters was  applied  to  the  regional  aquifer  underly- 
ing the  eastern  Snake  River  Plain,  Idaho.  The 
computer  program  is  based  on  a  technique  for  two- 
dimensional,  steady-state  groundwater  flow.  Hy- 
drologic  data  for  the  1980  water  year  were  used  to 
calculate  recharge  rates,  boundary  fluxes,  and 
spring  discharges.  Groundwater  use  was  estimated 
from  irrigated  land  maps  and  crop  consumptive- 
use  figures.  These  mass-flux  estimates,  along  with 
leakance,  were  used  as  known  values  in  model 
calibration  of  transmissivity.  Leakance  values  were 
adjusted  between  model  simulations  by  comparing 
model-calculated  to  measured  spring  discharges. 
Results  indicate  a  wide  range  in  transmissivity 
from  about  0.05  to  44  sq  ft/sec  and  in  leakance 
from  about  2.2  x  10  to  the  -9  power  to  6.0  x  10  to 
the  -8  power  feet/sec/foot.  Along  with  parameter 
values,  model  statistics  were  calculated,  including 
the  correlation  coefficient  (0.996),  model  standard 
error  (40  feet),  and  parameter  standard  errors 
(about  10-40%).  The  model  was  most  sensitive  to 
changes  in  recharge,  and  in  some  areas,  to  changes 
in  transmissivity,  particularly  near  the  spring  dis- 
charge area  from  Milner  to  King  Hill.  (USGS) 
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GEOHYDROLOGY  OF  THE  BASALT  AND  UN- 
CONSOLIDATED SEDIMENTARY  AQUIFERS 
EN  THE  FALLON  AREA,  CHURCHILL 
COUNTY,  NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 
P.  A.  Glancy. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Supply  Paper  2263,  1986. 
62  p,  26  fig,  12  tab,  25  ref. 

Descriptors:  *AUuvial  aquifers,  *Geohydrology, 
•Water  chemistry,  'Radioisotopes,  'Nevada, 
Transmissivity,  Groundwater  recharge,  Specific 
capacity,  Storage  coefficient,  Potentiometric 
levels,  Aquifer  characteristics,  Radioactive  dating, 
Stable  isotopes,  Confined  aquifers,  Hydraulic  con- 
ductivity, Basalt  aquifers,  Fallon,  Carson  Desert, 
Carson  River,  Truckee  Canal. 

Aquifers  near  Fallon,  Nevada  belong  to  a  large 
interdependent  system  that  can  be  hydrologically 
subdivided  into  four  subsystems.  In  decreasing 
order  of  present  use,  they  are:  A  hydraulically  and 
chemically  complex  shallow  alluvial  aquifer;  a 
highly  permeable  deeper  basalt  aquifer  of  near- 
homogeneous,  moderately  fresh  chemical  charac- 
ter; an  intermediate-depth  alluvial  aquifer,  locally 
containing  large  quantities  of  freshwater;  and  a 
deep,  probably  saline-water  bearing  alluvial  aqui- 
fer. The  basalt  aquifer,  according  to  geophysical 
data,  appears  to  be  mushroom  shaped.  It  is  re- 
charged mainly  by  freshwater  from  overlying  allu- 
vial aquifers  combined  with  a  blend  of  saline  water 
from  underlying  alluvium.  Heaviest  pumped  areas 
of  basalt  contain  chemical  evidence  of  modem 
(post-1953)  recharge.  Basalt  recharge  before  the 
onset  of  pumping  was  about  2,500  acre-feet  annual- 
ly and  is  now  supplemented  by  pumpage-induced 
recharge  proportionate  to  pumpage  rates.  The  ar- 
tesian basalt  aquifer  exhibits  a  nearly  flat  potentio- 
metric gradient  throughout  its  nearly  10-mi  length. 
The  shallow  alluvial  aquifer  contains  mostly  hard 
water,  in  contrast  to  the  soft  water  of  other 
aquifers.  All  aquifers  contain  water  having  dis- 
solved arsenic  in  concentrations  greater  than  al- 
lowable health  limits.  The  arsenic  is  probably  de- 
rived from  the  upper  part  of  the  valley-fill  sedi- 


ments.  Groundwater   flows  through   the  several 
aquifers  toward  sink-discharge  areas  of  the  Carson 
Desert.  (USGS) 
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HYDROLOGY  OF  THE  PRICE  RIVER  BASIN, 
UTAH,  WITH  EMPHASIS  ON  SELECTED 
COAL-FIELD  AREAS, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 

Resources  Div. 

K.  M.  Waddell,  J.  E.  Dodge,  D.  W.  Darby,  and  S. 

M.  Theobald. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Supply  Paper  2246,  1986. 

51  p,  27  fig,  11  tab,  30  ref. 

Descriptors:  *Utah,  *Hydrologic  budget,  *Price 
River  basin,  Colorado  River  basin,  Hydrology, 
Hydrologic  data,  Surface  water,  Groundwater, 
Water  quality,  Carbon  County,  Wasatch  Plateau, 
Book  Cliffs,  Coal  mines. 

Data  obtained  during  a  hydrologic  study  of  the 
Price  River  basin,  Utah,  are  used  to  describe  sea- 
sonal variations  of  flow  of  springs,  relationships 
between  groundwater  and  surface  water,  hydraulic 
properties  of  the  groundwater  reservoir,  ground- 
water recharge  and  discharge,  flood  characteristics 
of  streams,  mineralogic  composition  and  deposi- 
tional  rates  of  sediment,  nutrient  and  organic  load- 
ing in  streams  and  in  Scofield  Reservoir,  and  water 
budgets  for  selected  basins.  Additional  study  and 
monitoring  are  needed  to  detect  possible  hydrolog- 
ic changes  resulting  from  coal  mining.  The  poten- 
tiometric surface  of  water  in  the  Blackshaw  For- 
mation in  the  Wasatch  Plateau  (Mud  Creek  drain- 
age) and  the  Book  Cliffs  (Soldier  Creek  area)  gen- 
erally is  above  the  coal  zones,  and  dewatering  will 
be  necessary  in  most  places  during  mining.  The 
total  reported  mine  discharge  during  1980  was 
about  2,800  acre-feet.  During  the  1980  water  year, 
groundwater  discharge  from  the  Flagstaff  Lime- 
stone contributed  about  4,400  acre-feet,  or  41%  of 
the  combined  streamflow  of  Coal,  Soldier,  and 
Dugout  Creeks.  Discharge  from  the  Blackhawk 
and  other  formations  contributed  about  2,200  acre- 
feet,  of  21%  or  the  streamflow.  The  recharge  to  a 
4,020-acre  outcrop  of  the  Flagstaff  Limestone  in 
the  Solider  Creek  area  was  determined  from  meas- 
urements of  the  discharge  of  springs  and  seepage 
gains  in  streams.  The  estimated  recharge  was  2 
inches/yr,  or  12%  of  the  April  1  snowpack,  or  9% 
of  the  precipitation  during  1980.  Benthic-diversity 
indexes  at  streams  in  the  Book  Cliffs  and  Wasatch 
Plateau  are  relatived  to  the  size  of  the  bed  material. 
The  Shannon-Weiner  diversity  index  for  five  sites 
in  the  Mud  Creek  drainage  ranged  from  1.57  to 
4.20  during  four  sampling  periods  in  1979-80.  In 
the  Soldier  Creek  drainage,  the  diversity  index  for 
four  sampling  sites  ranged  from  0.8  to  2.3  during 
three  sampling  periods  in  1979-80.  Sediment  depo- 
sition in  Scofield  Reservoir  during  1943-79  was 
estimated  to  be  3,000  acre-ft  but  most  of  the  coal 
deposition  in  the  reservoir  occurred  prior  to  about 
1950.  An  anaerobic  zone  develops  in  the  reservoir 
during  the  summer,  but  water  in  the  reservoir 
completely  mixes  during  late  summer  or  early  fall. 
(USGS) 
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GEOHYDROLOGY  OF  BEDROCK  AQUTFERS 
OF  THE  NORTHERN  GREAT  PLAINS  EN 
PARTS  OF  MONTANA,  NORTH  DAKOTA, 
SOUTH  DAKOTA,  AND  WYOMING, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

J.  S.  Downey. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Professional  Paper  1402E,  1986. 

87  p,  72  fig,  2  tab,  179  ref. 

Descriptors:  *Geohydrology,  *Aquifer  systems, 
•Sedimentary  rocks,  'Groundwater  movement, 
•Flow  systems,  Geology,  Simulation  models,  Geo- 
chemistry, Paleozoic  aquifers,  Mesozoic  aquifers, 
Madison  limestone,  Dakota  aquifer,  Montana, 
North  Dakota,  South  Dakota,  Wyoming,  Northern 
Great  Plains. 

Rocks  of  Paleozoic  and  Mesozoic  age  underlie  the 
entire  northern  Great  Plains  of  the  United  States. 


These  rocks  form  5  artesian  aquifer  systems  that 
are  recharged  in  the  mountainous  areas  of  Mon- 
tana, South  Dakota,  and  Wyoming  and  extend 
more  than  600  miles  to  discharge  areas  in  the 
northeastern  part  of  North  Dakota  and  in  the 
Canadian  Province  of  Manitoba.  Generally,  the 
principal  direction  of  flow  in  each  aquifer  is  de- 
flected to  the  north  and  south  around  the  Williston 
basin.  Flow  through  the  Williston  basin  is  restrict- 
ed because  of  geologic  structure,  and  decreased 
permeability  of  rocks  in  the  deeper  parts  of  the 
basin.  Major  fracture  systems  or  lineaments  tra- 
verse the  geologic  section  and  are  either  vertical  or 
horizontal  conduits,  or  barriers  to,  groundwater 
flow.  Vertical  leakage  from  the  aquifers  is  restrict- 
ed by  shale  of  minimal  permeability,  halite  beds, 
and  stratigraphic  traps  or  minimal-permeability 
zones  associated  with  petroleum  accumulations. 
Interaquifer  leakage  appears  to  occur  through  and 
along  some  of  the  major  lineaments.  During  the 
Pleistocene  Epoch,  thick  ice  sheets  completely 
covered  the  discharge  areas  of  the  bedrock 
aquifers.  This  effectively  blocked  flow  northeast- 
ward from  the  system  and,  at  some  locations,  it 
may  have  caused  a  reversal  of  flow.  The  existing 
flow,  system  therefore,  may  not  have  reached  hy- 
drologic equilibrium  with  the  stress  of  the  last 
glacial  period.  (USGS) 
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GROUNDWATER  HYDROLOGY  AND  SUB- 
SURFACE MIGRATION  OF  RADIONUCLIDES 
AT  A  COMMERCIAL  RADIOACTIVE-WASTE 
BURIAL  SITE,  WEST  VALLEY,  CATTARAU- 
GUS COUNTY,  NEW  YORK, 
Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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NATIONAL  WATER  SUMMARY  1984--HY- 
DROLOGIC  EVENTS,  SELECTED  WATER- 
QUALITY  TRENDS,  AND  GROUNDWATER 
RESOURCES. 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-185062/ 
AS.  Price  codes:  A21  in  paper  copy,  A01  in  micro- 
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Descriptors:  *National  water  summary,  •Hydro- 
logic  events  (annual),  *Water  quality,  •Ground- 
water resources,  'Aquifer  characteristics,  'State 
groundwater  maps,  'Seasonal  summaries, 
Aquifers,  Water  wells,  Dissolved  solids,  Sediment 
deposition,  Lake  levels,  Floods,  Suspended  sedi- 
ments, Nitrates,  Phosphorus,  Inorganic  nitrogen. 

The  first  part  of  this  second  National  Summary 
provides  a  synopsis  of  the  hydrologic  conditions 
and  water-related  events  that  occurred  during  the 
1984  water  year  (October  1,  1983-September  30, 
1984).  Streamflow  variations  are  compared  to  pre- 
cipitation, temperature,  and  upper-air  atmospheric 
pressure  for  the  four  seasonal  quarters  of  the  year 
to  relate  surface-water  flows  to  climatic  condi- 
tions. The  second  part  contains  two  sections.  In  the 
section  titled  'Water-Quality  Issues',  the  occur- 
rence of  sediment,  dissolved  solids,  nutrients,  and 
pesticides  in  the  Nation's  streams  are  discussed. 
Recently  compiled  information  is  used  to  show  the 
distribution  and  trends  of  these  constituents  and  to 
relate  them  to  various  natural  sources  and  human 
activities.  The  occurrence  and  sources  of  nitrate  in 
groundwater  also  are  discussed.  The  section  enti- 
tled 'Water-Availability  Issue'  provides  hydrologic 
explanations  for  changes  in  groundwater  levels  in 
several  areas  of  the  country.  The  third  part  sum- 
marizes for  each  state,  and  all  U.S.  territorial  and 
trust  possessions,  the  distribution,  characteristics, 
and  uses  of  principal  aquifers.  Each  summary  con- 
tains maps  that  show  the  location  of  aquifers  and 
major  areas  of  groundwater  withdrawals  and 
tables  that  describe  the  characteristics  of  the 
aquifers  and  present  data  on  groundwater  with- 
drawals. (USGS) 
W88-03910 
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Field  2— WATER  CYCLE 
Group  2F — Groundwater 

MAP  SHOWING  CONFIGURATION  OF  THE 
TOP  OF  THE  MADISON  GROUP,  BOZEMAN 
1-DEGREE  BY  2-DEGREE  QUADRANGLE, 
MONTANA, 

Geological  Survey,  Billings,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03912 


MAP  SHOWING  CONFIGURATION  OF  THE 
TOP  OF  THE  MADISON  GROUP,  HARDIN  1- 
DEGREE  BY  2-DEGREE  QUADRANGLE, 
MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03913 


MAP  SHOWING  CONFIGURATION  OF  THE 
TOP  OF  THE  MADISON  GROUP,  WHITE 
SULPHUR  SPRINGS  1-DEGREE  BY  2-DEGREE 
QUADRANGLE,  MONTANA, 

Geological  Survey,  Billings,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03914 


MAP  SHOWING  CONFIGURATION  OF  THE 
TOP  OF  THE  MADISON  GROUP,  BILLINGS  1- 
DEGREE  BY  2-DEGREE  QUADRANGLE, 
MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03915 


MAP  SHOWING  CONFIGURATION  OF  THE 
TOP  OF  THE  MADISON  GROUP,  ROUNDUP 
1-DEGREE  BY  2-DEGREE  QUADRANGLE, 
MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03916 


GROUNDWATER  HYDROLOGY  OF  THE 
GUYANDOTTE  RIVER  BASIN,  WEST  VIRGIN- 
IA, 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-03917 


GROUNDWATER     HYDROLOGY     OF     THE 
UPPER  NEW  RIVER  BASIN,  WEST  VHIGINIA, 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-03918 


GROUNDWATER  HYDROLOGY  OF  THE  TUG 
FORK  AND  TWELVEPOLE  CREEK  BASINS, 
WEST  VIRGINIA, 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-03919 


GROUNDWATER     HYDROLOGY     OF     THE 
COAL  RTVER  BASIN,  WEST  VIRGINIA, 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-03920 


WATER  IN  HARDY,  HAMPSHIRE,  AND 
WESTERN  MORGAN  COUNTIES,  WEST  VIR- 
GINIA, 

Geological  Survey,  Morgantown,  WV.  Water  Re- 
sources Div. 
W.  A.  Hobba. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  West  Virginia  Environmental  Geology 
Bulletin  EGB-19,  1985.  91  p,  20  fig,  15  tab,  17  ref. 


Descriptors:  'Groundwater,  'Specific  capacity, 
*Transmissivity,  *Water  quality,  *West  Virginia, 
Surface-groundwater  relationships,  Fractures, 
Chemical  analyses,  Potomac  River  basin,  Valley 
and  Ridge  Physiographic  province. 

Emphasis  is  given  to  the  effect  that  fractured  sedi- 
mentary consolidated  aquifers  have  on  groundwat- 
er and  surface-water  hydrology  and  chemistry. 
Fracture  traces,  faults,  and  lineaments  were 
mapped  from  aerial  photographs,  satellite  imagery, 
and  in  the  field.  Quantity  and  quality  data  were 
collected  at  685  wells,  100  springs,  4  regular 
gaging  stations,  and  19  other  small  stream  sites. 
Surface-water  and  groundwater  relationships  are 
discussed  and  illustrated.  Sixty-two  selected  wells 
were  tested  for  drawdown  and  recovery,  and  the 
water  sampled.  Transmissivity  values  determined 
from  single-well  recovery  tests  and  channel  meth- 
ods ranged  from  0.6  sq  ft/day  for  shale  and  silt- 
stone  to  627  sq  ft/day  for  limestone.  Statistical 
analysis  shows  that  wells  yielding  the  most  water 
are  in  fractures  or  in  valleys.  Wells  yielding  the 
least  are  in  nonfractured  areas  or  in  hillsides  or 
hilltops.  Statistically,  specific  conductance  varies 
from  one  aquifer  to  another,  and  is  higher  in  water 
from  valley  wells  than  in  water  from  hillside  or 
hilltop  wells.  Sulfate  concentrations  are  higher  in 
water  from  wells  in  fractures  or  in  valleys  than  in 
water  from  wells  in  nonfractured  areas.  Maps 
show  that  specific  conductance  of  groundwater 
ranges  from  18  to  7,600  micromhos,  hardness 
ranges  from  3  to  6,370  mg/L,  chloride  ranges  from 
1  to  1,270  mg/L  sulfate  ranges  from  0  to  5,980  mg/ 
L,  iron  ranges  from  0  to  18,000  micrograms/L  and 
pH  from  4  to  9.  (USGS) 
W88-03921 


GROUNDWATER  HYDROLOGY  OF  THE 
MONONGAHELA  RTVER  BASIN,  WEST  VIR- 
GINIA, 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-03922 


SEEPAGE  STUDY  OF  SIX  CANALS  IN  SALT 
LAKE  COUNTY,  UTAH,  1982-83, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4A. 

W88-03923 


GROUNDWATER  CONDITIONS  IN  THE  LAKE 
POWELL  AREA,  UTAH,  WITH  EMPHASIS  ON 
THE  NAVAJO  SANDSTONE, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 

Resources  Div. 

P.  J.  Blanchard. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  Utah  Department  of  Natural  Resources 

and  Energy,  Salt  Lake  City,  Technical  Publication 

84,  1986.  64  p,  14  fig,  9  tab,  29  ref. 

Descriptors:  'Aquifers,  'Aquifer  characteristics, 
'Groundwater  quality,  'Water  yield,  'Navajo 
Sandstone,  'Utah,  Sandstones,  Springs,  Surface- 
groundwater  relationships,  Trace  elements,  Radioi- 
sotopes, Lake  Powell,  Upper  Colorado  River 
Basin,  San  Juan  River  Basin. 

The  Lake  Powell  area  covers  about  2,440  sq  mi  in 
south-central  Utah.  It  is  divided  into  three  areas 
geographically  by  the  Colorado  and  San  Juan 
Rivers-the  Henry  Mountains  area  north  of  the 
Colorado  River,  the  Navajo  Mountain  area  south 
of  the  San  Juan  River,  and  the  area  between  the 
Colorado  and  San  Juan  Rivers.  The  Entrada, 
Navajo,  and  Wingate  Sandstones  are  the  principal 
aquifers  in  the  Lake  Powell  area,  and  the  Navajo 
Sandstone  is  the  most  significant  of  the  three  for- 
mations. Recharge  to  the  aquifers  occurs  by  direct 
infiltration  of  precipitation  and  by  infiltration  of 
water  stored  in  dune  sand  where  it  overlies  the 
aquifers.  In  the  Henry  Mountains  area,  recharge 
also  occurs  by  downward  movement  of  water 
from  overlying  formations  on  the  flanks  of  the 
Henry  Mountains,  where  those  formations  are 
strongly  fractured.  Discharge  from  the  Glen 
Canyon    Group    (the    Navajo     Sandstone,     the 


Kayenta  Formation,  and  the  Wingate  Sandstone) 
generally  occurs  via  small  springs  and  seeps,  which 
generally  discharge  less  than  10  gallons/min  to 
Glen  Canyon,  the  canyon  of  the  San  Juan  River, 
and  to  the  tributary  canyons  near  their  mouths. 
Annual  discharge  is  about  1,000  acre-feet  in  the 
Henry  Mountains  area,  about  1,000  acre-feet  in  the 
area  between  the  Colorado  and  San  Juan  Rivers, 
and  about  1,500  acre-feet  in  the  Navajo  Mountain 
area.  Because  of  the  small  amount  of  recharge  to 
and  discharge  from  the  Glen  Canyon  Group,  large 
withdrawals  of  water,  such  as  those  required  for 
large  energy  production  stations,  would  result  in 
decreased  water  in  storage.  Groundwater  through- 
out the  Lake  Powell  area  is  fresh.  The  chemical 
type  of  water  is  mixed,  with  calcium,  magnesium, 
and  bicarbonate  commonly  present  in  significant 
concentrations.  In  the  Henry  Mountains  area, 
sodium  is  also  present  in  significant  concentrations. 
Concentrations  of  radionuclides  are  larger  in  the 
Henry  Mountains  area  than  in  the  area  between  the 
Colorado  and  San  Juan  Rivers,  most  likely  due  to 
the  presence  and/or  development  of  the  uranium- 
rich  Salt  Wash  Member  of  the  Morrison  Forma- 
tion. (USGS) 
W88-03924 


GROUNDWATER  CONDITIONS  IN  THE  KAI- 
PAROWITS  PLATEAU  AREA,  UTAH  AND  AR- 
IZONA, WITH  EMPHASIS  ON  THE  NAVAJO 
SANDSTONE, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 

Resources  Div. 

P.  J.  Blanchard. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  Utah  Department  of  Natural  Resources, 

Salt  Lake  City,  Technical  Publication  81,  1986.  87 

p,  17  fig,  16  tab,  32  ref. 

Descriptors:  'Aquifers,  'Aquifer  characteristics, 
'Surface-groundwater  relationships,  'Utah,  'Ari- 
zona, Bank  storage,  Groundwater,  Sandstones, 
Springs,  Trace  elements,  Navajo  Sandstone,  Co- 
conino County,  Garfield  County,  Kan  County, 
Escalante  River  basin,  Paria  River  basin,  Kai- 
parowits  Plateau. 

Groundwater  conditions  are  described  for  the  Kai- 
parowits  area,  in  central  Garfield  and  eastern  Kane 
Counties  of  southern  Utah  and  Coconino  County 
of  northern  Arizona.  The  area  covers  about  4,850 
sq  mi  and  includes  drainage  basins  of  the  Escalante 
and  Paria  Rivers  and  drainages  to  the  Colorado 
River  between  the  Escalante  and  Paria  Rivers.  The 
most  important  consolidated  rock  aquifer  in  the 
area  is  the  Navajo  Sandstone  of  Triassic  and  Juras- 
sic age.  The  Entrada  Sandstone  of  Jurassic  age  is  a 
secondary  aquifer,  and  the  Wingate  Sandstone  of 
Triassic  age  presently  is  not  developed  but  poten- 
tially is  a  significant  aquifer.  Depth  to  the  top  of 
the  Navajo  Sandstone  ranges  from  the  surface  near 
Boulder,  Utah,  on  the  Paria  Plateau,  west  of  the 
Kaiparowits  Plateau,  and  in  canyons  of  the  Esca- 
lante and  Paria  Rivers,  to  as  much  as  4,500  feet  in 
the  center  of  the  Kaiparowits  Plateau.  Saturated 
thickness  ranges  from  0  in  the  Paria  Plateau  area  to 
about  1,900  ft  near  the  intersection  of  U.S.  High- 
way 89  and  the  Paria  River.  Chemical  quality  of 
water  in  the  Navajo  Sandstone  is  generally  fresh 
(<  1,000  milligrams/L  dissolved  solids).  In  areas 
where  the  aquifer  is  confined,  near  the  intersection 
of  U.S.  Highway  89  and  the  Paria  River  and  near 
the  parts  of  the  Lake  Powell  shoreline,  water  from 
the  Navajo  is  generally  slightly  saline  (1,000-3,000 
milligrams/L  dissolved  solids).  Annual  recharge  to 
and  discharge  from  the  Navajo  Sandstone  in  the 
study  area  is  estimated  to  be  between  8,300  and 
16,900  acre-feet.  Large  increases  in  use  of  Navajo 
Sandstone  water  would  require  removing  water 
from  storage  rather  than  from  diversion  of  natural 
discharges.  (USGS) 
W88-03925 


SINKHOLE  FEATURES  OF  FLORIDA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03927 
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WATER    IN    THE    UPPER    YAKIMA    RIVER 
BASIN,  WASHINGTON, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03929 


WATER   IN   THE   LOWER   YAKIMA    RIVER 
BASIN,  WASHINGTON, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-03930 


MAP  SHOWING  CONFIGURATION  OF  THE 
TOP  OF  THE  MADISON  GROUP,  CUT  BANK 
1-DEGREE  BY  2-DEGREE  QUADRANGLE, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03945 


MAP  SHOWING  CONFIGURATION  OF  THE 
TOP  OF  THE  MADISON  GROUP,  CHOTEAU 
1-DEGREE  BY  2-DEGREE  QUADRANGLE, 
MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03946 


HYDROLOGIC  TESTING  METHODOLOGY 
AND  RESULTS  FROM  DEEP  BASALT  BORE- 
HOLES, 

Atomics  International  Div.,  Richland,  WA. 
Energy  Systems  Group. 

S.  R.  Strait,  F.  A.  Spane,  R.  L.  Jackson,  and  W.  W. 
Pidcoe. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE82-014092. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
RHO-BW-SA-189,  May  1982.  23  p,  17  fig.  Con- 
tract No.  DE-ACO6-77RL01O30. 

Descriptors:  'Groundwater,  'Hydraulic  proper- 
ties, 'Aquifer  testing,  Radioactive  waste  disposal, 
Groundwater  movement,  Basalt  Waste  Isolation 
Project,  Columbia  River,  Hanford  Site,  Washing- 
ton, Baseline  studies,  Spatial  variation,  Boreholes, 
Hydraulic  conductivity,  Storativity,  Transmissi- 
vity,  Packers. 

Hydrological  studies  were  conducted  in  the  Co- 
lumbia River  basin  as  part  of  the  Basalt  Waste 
Isolation  Project.  The  effort  was  directed  toward 
characterizing  the  areal  and  vertical  distributions 
of  hydraulic  head,  hydraulic  properties,  and  hy- 
drochemistry.  Equipment  and  methods  used  (the 
downhole  packer  system  and  surface  recording 
equipment)  were  described.  Hydraulic  conductivi- 
ty and  storativity  were  reported  for  several  loca- 
tions. (Cassar-PTT) 
W88-03991 


EXPERIMENTAL  AND  NUMERICAL  ANALY- 
SES OF  PERCHED  GROUNDWATER 
MOUNDS  BELOW  SEPTIC  SYSTEMS, 

Oak  Ridge  National  Lab.,  TN. 

For  primary  bibliographic  entry  see  Field   5D. 

W88-04037 


HYDROGEOLOGIC  CHARACTERISTICS  OF 
THE  RAMAPO  FAULT,  NORTHERN  NEW 
JERSEY, 

Chen  and  Associates,  Denver,  CO. 

D.  R.  Ganser. 

Ground  Water  GRWAAR,  Vol.  25,  No.  6,  p  664- 

671,  November-December,  1987.  8  fig,  1  tab,  15 

ref. 

Descriptors:  'Geologic  fractures,  'Geohydrology, 
•Ramapo  Fault,  'New  Jersey,  'Groundwater  re- 
charge, Aquifers,  Groundwater  supply,  Mapping, 
Geology,  Permeability  coefficient,  Recharge. 

The  Ramapo  Fault  is  a  major  structural  feature  of 
northern  New  Jersey  separating  the  Triassic-age 


Newark  Basin  from  the  Precambrian  Reading 
Prong.  When  the  New  Jersey  Department  of 
Transportation  proposed  extending  Interstate 
Highway  287  north  of  Boonton,  New  Jersey,  along 
the  fault  alignment,  concerns  were  raised  regard- 
ing the  potential  for  the  fault  to  act  as  a  preferen- 
tial source  of  groundwater  recharge  to  aquifers 
supplying  domestic  and  industrial  needs.  It  was 
feared  that  highway  contaminants  and  spills  could 
infiltrate  the  fault  zone,  be  transported  along  the 
fault,  and  recharge  the  unconsolidated  Pleistocene- 
age  buried  valley  aquifers,  principally  the  Towaco 
Valley  aquifer.  As  a  result  of  these  concerns,  a 
detailed  investigation  was  performed  to  determine 
the  location  and  hydrogeologic  character  of  the 
fault.  Geologic  mapping  and  geophysical  tech- 
niques were  employed  to  locate  the  fault  prior  to 
core  drilling  and  packer  testing  of  the  fault.  Geo- 
physical logs  were  obtained  from  the  borings  to 
assist  in  characterization  of  the  formation  proper- 
ties and  to  verify  the  fault  location.  The  results  of 
the  investigation  indicate  that  the  Ramapo  Fault 
has  a  calculated  hydraulic  conductivity  of  less  than 
0.0000001  cm/sec  which  was  indistinguishable 
from  the  surrounding  formations.  It  was  concluded 
that  the  Ramapo  Fault  does  not  provide  ground- 
water recharge  to  the  unconsolidated  buried  valley 
aquifers  within  the  study  area.  The  deltaic  deposits 
overlying  bedrock  directly  upgradient  of  the 
buried  valley  exhibited  relatively  high  hydraulic 
conductivity  (0.01  cm/sec)  providing  the  major 
source  of  recharge  to  the  unconsolidated  aquifers 
in  the  Towaco  Valley.  (Author's  abstract) 
W88-04057 


APPLICATIONS  OF  UNIVERSAL  KRIGING 
TO  AN  AQUIFER  STUDY  IN  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ. 

A.  A.  Pucci,  and  J.  E.  Murashige. 

Ground  Water  GRWAAR,  Vol.  25,  No.  6,  p  672- 

678,  November-December  1987.  5  fig,  1  tab,  1 1  ref. 

Descriptors:  'Kriging,  'Statistical  methods,  'Data 
acquisition,  'Aquifers,  'New  Jersey,  Groundwat- 
er, Permeability  coefficient,  Mathematical  studies, 
Mathematical  equations,  Aquifer  characteristics, 
Aquifer  testing. 

The  use  of  kriging  for  optimizing  data  collection 
and  utility  in  a  regional  groundwater  investigation 
of  the  Potomac-Raritan-Magothy  aquifer  system  in 
central  New  Jersey  is  described.  Kriging  was  used 
to:  (1)  estimate  the  altitude  of  an  aquifer  surface, 
(2)  estimate  hydraulic  conductivities  from  point 
data,  and  (3)  estimate  the  associated  kriged  errors. 
The  selection  of  locations  for  additional  data  col- 
lection, based  on  the  kriged  errors,  was  effective  in 
terms  of  improving  the  aquifer  surface  data  base. 
In  another  application,  hydraulic  conductivity 
values  were  kriged,  first  using  equal  weights,  then 
unequal  weights  to  account  for  the  reliability  of 
the  data.  The  weighting  values  that  were  used  for 
unequal  weighting  were  estimated  by  an  analysis  of 
variance.  Although  inclusion  of  the  data  reliability 
in  the  kriging  will  increase  the  kriged  errors,  the 
accuracy  of  the  range  of  uncertainty  in  the  interpo- 
lated values  also  increases.  (Author's  abstract) 
W88-04O58 


METHODS  OF  DETERMINING  SPECIFIC 
YIELD, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

S.  P.  Neuman. 

Ground  Water  GRWAAR,  Vol.  25,  No.  6,  p  679- 

684,  November-December  1987.  3  tab,  14  ref. 

Descriptors:  'Groundwater  potential,  'Specific 
yield,  'Groundwater  management,  'Groundwater 
budget,  Hydrologic  budgets,  Aquifers,  Ground- 
water level. 

A  comparative  discussion  of  several  methods  for 
the  determination  of  specific  yield  is  presented. 
The  discussion  relies  on  a  pumping  test  conducted 
recently  by  Nwankwor  and  coworkers  from  the 
University  of  Waterloo  in  an  unconfined  aquifer  at 
Borden,  Ontario,  Canada.  The  authors  show  that  a 
water-balance  method  promulgated  by  these  work- 
ers and  used  earlier  by  others,  including  Wenzel  in 
1942  and  1946,  is  invalid  because  it  overlooks  a 


major  component  of  the  water  budget.  This 
method  suggests  erroneously  that  specific  yield 
increases  with  time  during  a  pumping  test.  The 
method  can  therefore  lead  to  arbitrarily  large  spe- 
cific yield  values  which  may  lack  physical  signifi- 
cance. By  relying  on  this  water-balance  method 
and  on  laboratory  drainage  experiments,  Nwank- 
wor and  coworkers  conclude  incorrectly  that  type- 
curve  methods,  such  as  those  proposed  by  Prickett 
in  1965  and  Neuman  in  1975,  give  unreasonably 
low  specific  yield  values.  The  authors  also  show 
that  these  specific  yield  values  are  consistent  with 
water-balance  considerations  when  all  the  compo- 
nents of  the  water  budget  are  properly  taken  into 
account.  The  authors  further  point  out  that  where- 
as the  larger  specific  yields  usually  obtained  from 
laboratory  drainage  experiments  may  be  well 
suited  for  the  evaluation  of  groundwater  reserves 
that  can  potentially  be  recovered  from  an  uncon- 
fined aquifer  over  long  periods  of  time,  they  are 
not  directly  relevant  to  the  problem  of  relating 
groundwater  level  variations  to  pumpage  which  is 
characterized  by  a  shorter  time  scale.  This  is  espe- 
cially true  when  specific  yield  is  taken  to  be  the 
difference  between  water  content  at  saturation  and 
residual  water  content  at  high  suctions  as  done  by 
Nwankwor  and  coworkers.  The  rate  at  which 
groundwater  levels  drop  or  fluctuate  in  response  to 
pumpage  is  controlled  by  the  smaller  specific  yield 
that  one  obtains  from  time-drawdown  analyses. 
(Author's  abstract) 
W88-04059 


EXAMPLES  OF  TRANSIENT  SOUNDING  FOR 
GROUND-WATER  EXPLORATION  IN  SEDI- 
MENTARY AQUIFERS, 

Geological  Survey,  Denver,  CO. 

D.  V.  Fitterman. 

Ground  Water  GRWAAR,  Vol.  25,  No.  6,  p  685- 

692,  November-December  1987.  8  fig,  21  ref. 

Descriptors:  'Aquifers,  'Beophysics,  'Electromag- 
netic studies,  'Groundwater  potential,  'Explora- 
tion, Glacial  aquifers,  Resistivity,  Aquifer  charac- 
teristics. 

Examples  of  the  use  of  transient  electromagnetic 
soundings  for  three  groundwater  exploration  prob- 
lems in  sedimentary  aquifers  are  given.  The  exam- 
ples include:  (1)  estimating  depths  to  water  table 
and  bedrock  in  an  alluvium-filled  basin,  (2)  map- 
ping a  confined  fresh  water  aquifer  in  bedrock 
sediments,  and  (3)  locating  a  fresh  water/salt  water 
interface  in  a  glacial-outwash  aquifer.  The  tech- 
nique works  quite  well  for  these  problems  within 
the  limitations  imposed  by  the  problem  of  equiva- 
lence. For  thin  conductive  targets  (S-equivalence) 
such  as  a  salt  water  lens,  the  ratio  of  the  layer 
thickness  to  its  resistivity  can  be  determined,  but 
not  the  individual  layer  parameters.  The  thickness 
of  thin  resistive  zones  (H-equivalence)  can  be  re- 
solved, but  the  resistivity  of  such  layers  is  not  well 
determined.  The  problem  of  H-equivalence  is  more 
severe  than  the  S-equivalence.  Equivalence  im- 
poses restrictions  on  the  transient  sounding  method 
for  some  groundwater  exploration  problems. 
Model  studies  prior  to  field  work  can  be  used  to 
assess  the  usefulness  of  the  technique  for  a  particu- 
lar exploration  objective.  (Author's  abstract) 
W88-04060 


DBCP,  EDB,  AND  TCP  CONTAMINATION  OF 
GROUND  WATER  IN  HAWAII, 

Hawaii   Univ.   at   Manoa,   Honolulu.   Water  Re- 
sources Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-04O61 


SEISMIC  REFLECTION  STUDY  OF  A  SHAL- 
LOW AQUIFER  DURESG  A  PUMPING  TEST, 

Kansas  State  Geological  Survey,  Lawrence. 

B.  A.  Birkelo,  D.  W.  Steeples,  R.  D.  Miller,  and 

M.  Sophocleous. 

Ground  Water  GRWAAR,  Vol.  25,  No.  6,  p  703- 

709,  November-December  1987.  11  fig,  1  tab,  10 

ref. 

Descriptors:    'Shallow   aquifers,    'Pumping   tests, 
•Geophysics,      'Seismic      reflection,      Aquifers, 
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Groundwater    potential,    Sounding,    Drawdown, 
Groudwater  movement. 

Seismic  reflection  surveys  were  used  to  follow  the 
drawdown  in  a  shallow  aquifer  during  a  pumping 
test.  Using  severe  analog  low-cut  filters  and  1/4-m 
geophone  spacings,  335  Hz  reflections  were  ob- 
tained from  the  top  of  the  saturated  zone  2.7  m 
deep.  The  reflections  moved  down  in  time  as  the 
saturated  zone  dropped  in  response  to  pumping. 
The  dominant  frequency  and  bandwidth  both 
dropped  during  pumping  indicating  a  more  diffuse 
reflecting  boundary.  Slight  pullups  of  reflectors  at 
specific  locations  on  the  (common  depth  point) 
CDP  sections  may  indicate  a  higher  elevation  of 
the  capillary  fringe  and  therefore  finer  sediments  in 
those  locations.  Other  potential  applications  of  this 
technique  include  mapping  cones  of  depression  and 
detecting  and  delineating  perched-water  tables. 
(Author's  abstract) 
W88-04062 


THEIS'  SOLUTION  BY  NONLINEAR  LEAST- 
SQUARES  AND  FINITE-DIFFERENCE  NEW- 
TON'S METHOD, 

National  Chiao  Tung  Univ.,  Hsinchu  (Taiwan). 

Dept.  of  Civil  Engineering. 

H.  D.  Yeh. 

Ground  Water  GRWAAR,  Vol.  25,  No.  6,  p  710- 

715,  November-December  1987.  5  tab,  24  ref. 

Descriptors:  *Theis  method,  'Pumping  tests, 
*Least  squares  method,  *Finite  difference  method, 
'Mathematical  studies,  *Aquifer  characteristics, 
Homogeneity,  Groundwater,  Aquifer  systems, 
Transmissivity,  Mathematical  equations,  Aquifer 
testing. 

A  method  using  the  nonlinear  least-squares  and 
finite-difference  Newton's  method  was  applied  to 
determine  the  aquifer  parameters  via  a  pumping 
test  in  a  homogeneous  and  isotropic  confined  aqui- 
fer system.  The  nonlinear  least-squares  was  used  to 
find  the  values  of  transmissivity  and  storage  coeffi- 
cient such  that  the  sum  of  the  squares  of  differ- 
ences between  the  predicted  drawdowns  and  ob- 
served drawdowns  is  minimized.  The  finite-differ- 
ence Newton's  method  was  used  to  solve  the 
system  of  nonlinear  least-squares  equations  for 
transmissivity  and  storage  coefficient.  Comparisons 
of  the  results  between  the  proposed  method  and 
graphical  methods  including  the  Theis,  Cooper- 
Jacob,  and  Chow  methods  are  discussed  in  detail, 
showing  data  of  a  6-hour  pumping  test.  The  pro- 
posed method  has  the  advantages  of  high  accuracy 
and  quick  convergence  for  most  initial  guesses. 
(Author's  abstract) 
W88-04063 


ANALYSIS  OF  HILLSIDE  SEEPAGE, 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 

J.  G.  Melville,  and  P.  N.  Sims. 

Ground  Water  GRWAAR,  Vol.  25,  No.  6,  p  716- 

721,    November-December    1987.    8    fig,    8    ref, 

append. 

Descriptors:  'Seepage,  'Hillside  seepage,  'Mathe- 
matical analysis,  'Groundwater  recharge,  Surface- 
groundwater  relations,  Mathematical  studies. 

A  steady-state  hillside  seepage  problem  was  solved 
analytically.  Subject  to  the  Dupuit-Forchheimer 
assumption,  one-dimensional  seepage  with  uniform 
recharge  over  an  inclined  impervious  bed  was  ana- 
lyzed. Results  are  presented  graphically  showing 
the  profile  dependence  on  a  single  parameter.  The 
different  character  of  the  solutions  is  shown.  Spe- 
cial properties  of  the  solutions,  the  location  and 
value  of  the  maximum  depth  and  the  minimum 
initial  depth,  were  analyzed.  Profiles  for  the  finite- 
length  aquifer  were  also  calculated  numerically. 
These  profiles,  generated  using  a  Runge-Kutta  ap- 
proximation of  the  differential  equation,  cannot  be 
compressed  into  one  family  of  curves,  but  they  do 
provide  an  improved  physical  view  of  the  depth 
variation.  (Lantz-PTT) 
W88-O4064 


SEEPAGE      FACE      SIMULATION       USING 
PLASM, 


Agricultural  Research  Service,  University  Park, 

PA.  Northeast  Watershed  Research  Center, 

S.  T.  Potter,  and  W.  J.  Gburek. 

Ground  Water  GRWAAR,  Vol.  25,  No.  6,  p  722- 

732,  November-December  1987.  10  fig,  1  tab,  18 

ref. 

Descriptors:  'Seepage,  'PLASM,  'Simulation 
analysis,  'Groundwater  movement,  Computer 
models,  Aquifers,  Groundwater  recharge,  Mathe- 
matical studies. 

An  unconfined  aquifer  variation  of  the  Prickett 
and  Lonnquist  Aquifer  Simulation  Model 
(PLASM)  has  been  modified  to  simulate  the  dy- 
namics of  seepage  face  development  and  compute 
flow  rates.  The  modifications,  based  on  hydraulic 
theory  and  operating  within  the  framework  of  the 
original  model,  enable  the  model  to  simulate  zones 
of  seepage  contiguous  and  noncontiguous  to 
streams,  lakes,  or  other  points  of  groundwater  dis- 
charge. A  simplistic  overland  flow  routing  proce- 
dure to  move  seepage  flow  downslope  from  points 
of  discharge  and  permitting  it  to  reenter  where  the 
water  table  is  below  the  land  surface  was  also 
incorporated.  To  determine  the  error  associated 
with  this  discrete  solution,  the  modified  numerical 
model  was  compared  to  a  series  of  analytically 
equivalent  Dupuit-Forchheimer-based  solutions. 
The  numerical  solutions  from  PLASM  compare  to 
the  closed-form  solutions  to  within  the  uncertainty 
of  the  models  finite-difference  discretization.  The 
comparisons  indicate  that  errors  in  seepage  face 
prediction  result  strictly  from  PLASM's  inclusion 
of  the  D-F  approximations,  not  from  the  formula- 
tion of  the  numerical  seepage  face  simulation  rou- 
tine. Finally,  the  modified  PLASM  was  applied  to 
a  hypothetical  watershed  under  dynamic  condi- 
tions to  demonstrate  its  capabilities.  The  uncon- 
fined aquifer  version  of  PLASM  works  best  in 
situations  where  both  thickness-to-length  ratio  of 
the  aquifer  and  land  surface  and  water-table  slopes 
are  relatively  small,  geometry  typical  of  many  real- 
world  watersheds.  Under  such  conditions,  the 
modifications  developed  are  shown  to  logically 
and  consistently  simulate  the  extent,  dynamics,  and 
flow  rates  of  seepage  zones  with  minimum  error. 
(Author's  abstract) 
W88-O4065 


HORIZONTAL  PLANE  SOURCE  MODEL  FOR 
GROUND-WATER  TRANSPORT, 

ERT,  A  Resource  Engineering  Co.,  Concord,  MA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-04O66 


VOC  REMOVAL  FROM  GROUNDWATER  -  A 
CASE  HISTORY, 

Gannett,  Fleming,  Corddry  and  Carpenter,  Inc., 

Harrisburg,  PA. 

For  primary  bibliographic  entry  see   Field   5G. 

W88-04175 


INTERACTING  PRECIPITATION/DISSOLU- 
TION WAVES:  THE  MOVEMENT  OF  INOR- 
GANIC CONTAMINANTS  IN  GROUNDWAT- 
ER, 

Texas  Univ.  at  Austin.  Dept.  of  Chemical  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-04185 


LABORATORY  INVESTIGATION  OF  LONGI- 
TUDINAL DISPERSION  IN  ANISOTROPIC 
POROUS  MEDIA, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-04192 


SUBSURFACE  SEA  WATER  INTRUSION  BAR- 
RIER ANALYSIS, 

Miyazaki  Univ.  (Japan).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field   5G 
W88-04237 


UNSTABLE   FLOW   IN   LAYERED   SOILS:   A 
REVIEW, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Plant  and 

Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-0424O 


EFFECTS  OF  IRRIGATION  ON  WATER 
QUALITY  OF  A  SHALLOW  UNCONFINED 
A9UIFER, 

Ministry    of   Works    and    Development,    Christ- 
church  (New  Zealand).  Hydrology  Centre. 
For  primary  bibliographic  entry  see  Field  6G. 
W88-04279 


DETERMINATION  OF  AQUIFER  TRANSMIS- 
SrVITY  FROM  EARTH  TIDE  ANALYSIS, 

Geological  Survey,  Menlo  Park,  CA. 
P.  A.  Hsieh,  J.  D.  Bredehoeft,  and  J.  M.  Farr. 
Water  Resources  Research  WRERAO,  Vol.  23, 
No.  10,  p  1824-1832,  October  1987.  8  fig,  4  tab,  19 
ref,  2  append. 

Descriptors:  'Groundwater  movement,  'Transmis- 
sivity, 'Aquifers,  'Tidal  effects,  'Mathematical 
equations,  Water  level,  Artesian  aquifers,  Tides, 
Mathematical  models,  Mathematical  studies,  Pres- 
sure head,  Wells,  Storage  coefficient,  Case  studies, 
California,  Hydraulic  properties. 

The  water  level  in  an  open  well  tapping  an  artesian 
aquifer  responds  to  pressure  head  disturbances 
caused  by  an  Earth  tide  dilation  of  the  aquifer. 
Because  a  finite  amount  of  time  is  needed  for  water 
to  flow  into  and  out  of  the  well,  there  exists  a 
phase  shift  (or  time  lag)  between  the  tidal  dilation 
of  the  aquifer  and  the  water  level  response  in  the 
well.  An  analytical  solution  is  derived  that  ex- 
presses the  phase  shift  as  a  function  of  the  aquifer 
transmissivity,  storage  coefficient,  well  radius,  and 
the  period  of  the  harmonic  disturbance.  This  solu- 
tion is  rather  insensitive  to  the  storage  coefficient. 
Thus  if  the  phase  shift  is  known  for  a  harmonic 
disturbance,  the  transmissivity  can  be  calculated 
given  a  rough  estimate  of  the  storage  coefficient. 
Theoretical  analysis  shows  that  a  significant  phase 
shift  may  be  present  even  if  the  disturbance  is 
slowly  varying,  as  in  the  case  of  Earth  tides.  This 
opens  the  possibility  of  estimating  aquifer  transmis- 
sivity from  water  level  records  that  show  Earth 
tide  fluctuations.  A  case  study,  using  data  from  a 
site  near  Parkfield,  California,  is  presented  to  illus- 
trate application  of  the  theory.  Phase  shifts  of  the 
O  sub  1  (25.82-hour  period)  and  M  sub  2  (12.42- 
hour  period)  tidal  constituents  were  chosen  for 
analysis  because  they  are  free  of  systemic  contami- 
nation by  fluctuations  in  barometric  pressure.  A 
brief  error  analysis  suggests  that  the  computed  O 
sub  1  phase  shift  is  subject  to  a  large  uncertainty, 
while  the  computed  M  sub  2  phase  shift  is  substan- 
tially more  accurate.  Based  on  an  assumed  storage 
coefficient  range  of  0.0001  to  0.000001,  the  estimat- 
ed transmissivity  range  is  0.000008  to  0.00002  sq 
m/second.  While  hydraulic  tests  were  not  per- 
formed to  validate  these  estimates,  the  range  is 
consistent  with  the  transmissivity  value  determined 
by  other  investigators  from  analysis  of  the  water 
level  response  to  an  earthquake.  (Author's  ab- 
stract) 
W88-04303 


VARIABLE   DENSITY   FLOW   AND   SOLUTE 

TRANSPORT   SIMULATION   OF   REGIONAL 

AQUIFERS      CONTAINING      A      NARROW 

FRESHWATER-SALTWATER        TRANSITION 

ZONE, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04306 


DAGAN  MODEL  OF  SOLUTE  TRANSPORT  IN 
GROUNDWATER:  FOUNDATIONAL  AS- 
PECTS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
G.  Sposito,  and  D.  A.  Barry. 
Water  Resources  Research  WRERAO,  Vol.  23, 
No.  10,  p  1867-1875,  October  1987.  1  fig,  30  ref, 
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append.  NSF  Grant  ECE-85 13726. 

Descriptors:  'Groundwater  movement,  'Solute 
transport,  'Dagan  model,  'Mathematical  models, 
'Data  interpretation,  'Path  of  pollutants,  Tracers, 
Convection-dispersion  equation,  Mathematical 
equations,  Mathematical  studies.  Model  studies, 
Aquifers,  Canada,  Dispersion  coefficient,  Predic- 
tion. 

The  convection-dispersion  equation  (CDE)  devel- 
oped by  Dagan  (1984)  to  predict  the  ensemble- 
average  concentration  of  a  conservative  solute  in 
groundwater  was  used  successfully  to  interpret 
recent  tracer  experiments  in  a  sand  aquifer  at  the 
Borden  site  in  Canada.  This  successful  application 
encouraged  further  investigation  of  the  Dagan 
model  with  respect  to  its  physical  basis  and  predic- 
tive characteristics.  It  is  shown  that  the  Dagan 
model  CDE  can  be  derived  through  an  extension 
of  the  cumulant  expansion  technique  applied  in 
previous  studies  to  develop  a  mean  CDE  for  solute 
transport  in  homogeneous  porous  media.  This 
technique  also  leads  directly  to  the  mean  CDE  as 
an  asymptotic  (large  time)  limit,  and  to  model 
dispersion  coefficients  derived  in  other  studies. 
The  Dagan  CDE  then  is  considered  in  detail;  with 
conceptualization  of  the  solute  concentration,  resi- 
dent or  flux,  which  the  model  may  use  in  predic- 
tive applications.  General  mathematical  expres- 
sions relating  the  two  conceptualizations  are  de- 
rived for  an  arbitrary  solute  transport  problem  and 
are  then  applied  to  the  Dagan  model  for  point  and 
prism  source  inputs.  Finally,  the  Dagan  model  is 
interpreted  physically  using  data  from  the  recent 
tracer  experiments  at  the  Borden  site.  It  is  shown 
that  model  predictions  of  resident  and  flux  concen- 
trations are  numerically  indistinguishable  on  any 
time  scale  over  which  field  solute  concentration 
measurements  typically  are  made.  However,  the 
model  prediction  of  dispersion  coefficients  leads  to 
dramatic  differences  in  predicted  plume  behavior 
depending  on  whether  finite  time  expressions  or 
their  asymptotic  limits  are  used.  According  to  the 
Dagan  model,  the  asymptotic  transverse  dispersion 
coefficient  cannot  replace  the  time-dependent  coef- 
ficient on  any  realistic  time  scale  for  solute  move- 
ment at  the  Borden  site.  (Wood-PTT) 
W88-04307 


CONDITIONAL  SIMULATIONS  OF  FLUID 
FLOW  IN  THREE-DIMENSIONAL  NET- 
WORKS OF  DISCRETE  FRACTURES, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept. 

of  Hydraulics  Engineering. 

J.  Andersson,  and  B.  Dverstorp. 

Water  Resources  Research  WRERAO,  Vol.  23, 

No.  10,  p  1876-1886,  October  1987.  5  fig,  11  tab,  25 

ref. 

Descriptors:  'Geologic  fractures,  'Geohydrology, 
'Fluid  flow,  'Fluid  mechanics,  'Groundwater 
movement,  Prediction,  Statistical  analysis,  Model 
studies,  Mathematical  models,  Mathematical  equa- 
tions, Mathematical  studies,  Transmissivity,  Simu- 
lation analysis,  Monte  Carlo  method. 

How  to  predict  flow  through  a  network  of  discrete 
fractures  in  a  three-dimensional  domain  was  inves- 
tigated by  modeling  fractures  as  circular  discs  of 
arbitrary  size,  orientation,  transmissivity,  and  loca- 
tion. A  fracture  network  is  characterized  by  the 
statistical  distributions  of  these  quantities.  Fracture 
traces  observed  on  a  wall  form  the  basis  for  esti- 
mates of  mean  fracture  radius,  fracture  orientation 
parameters,  and  fracture  density.  Fracture  trace 
lengths  are  estimated  with  the  scanline  method  and 
from  areal  sampling  on  circular  regions.  The  traces 
observed  on  the  wall  can  also  be  used  to  condition 
the  network.  This  trace  conditioning  is  achieved 
by  forcing  the  network  generator  to  always  repro- 
duce the  observed  traces.  Conditioning  might  be  a 
means  of  decreasing  the  variability  of  the  fracture 
networks.  A  numerical  simulation  model  was  de- 
veloped which  is  capable  of  generating  a  fracture 
network  of  desired  statistical  properties  and  solv- 
ing for  the  steady  state  flow.  On  each  fracture  disc 
the  flow  is  discretized  with  the  boundary  element 
method.  A  series  of  hypothetical  examples  are 
analyzed.  These  examples  consist  of  sets  of  Monte- 
Carlo  simulations  of  flow  through  a  series  of  net- 
works generated  from  the  same  statistical  distribu- 


tions. The  examples  lead  to  the  following  conclu- 
sions. Large  fractures  and  high  fracture  density 
implies  good  connectivity  in  the  networks.  A  high 
fracture  density  implies  a  small  variance  in  the 
flow  through  the  network.  Trace  conditioning  de- 
creases estimation  variance  only  when  the  fracture 
network  consists  of  large  fractures.  Fracture  statis- 
tics can  be  estimated  reasonably  well  from  fracture 
traces  observed  on  a  wall.  (Author's  abstract) 
W88-04308 


PARAMETER        ESTIMATION       THROUGH 
GROUNDWATER  TRACER  TESTS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-04311 


STUDY  OF  THERMALLY  INDUCED  CONVEC- 
TION NEAR  A  HIGH-LEVEL  NUCLEAR 
WASTE  REPOSITORY  IN  PARTIALLY  SATU- 
RATED FRACTURED  TUFF, 

California  Univ.,  Berkeley.   Earth  Sciences  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-04317 


RADIOACTIVITY  OF  THE  ATOMIC  SPA  AT 
PODCETRTEK,  SLOVENIA,  YUGOSLAVIA, 

Institut  Jozef  Stefan,  Ljubljana  (Yugoslavia). 
I.  Kobal,  and  A.  Renier. 

Health  Physics  HLTPAO,  Vol.  53,  No.  3,  p  307- 
310,  September  1987.  4  tab,  20  ref. 

Descriptors:  'Water  pollution  effects,  'Thermal 
springs,  'Uranium  radioisotopes,  'Radon  radioiso- 
topes, 'Radium  radioisotopes,  Drinking  water,  Ra- 
dioisotopes, Air  pollution,  Health  effects,  Tissue 
analysis,  Bioaccumulation,  Yugoslavia. 

The  thermal  spring  near  Podcetrtek  in  northeast- 
ern Slovenia  has  been  used  for  therapeutic  pur- 
poses since  1966.  Chemical  analysis  of  the  water 
places  it  among  magnesium-calcium  carbonate 
waters  (following  balneological  criteria),  with  a 
temperature  of  30-37  C.  The  aim  of  this  work  was 
to  determine  the  radioactivity  (Rn-222,  Ra-226  and 
U)  of  the  spa  water  prescribed  for  drinking  and 
healing  purposes  and  to  determine  the  Rn-222  con- 
tent of  the  air  in  rooms  with  therapeutic  facilities, 
thus  estimating  the  dose  received  by  a  patient 
during  a  stay  at  the  spa,  as  well  as  by  the  perma- 
nent personnel.  Investigations  show  that  the  values 
of  atmospheric  Rn  concentrations  are  relatively 
low  and  are  generally  comparable  to  those  found 
in  homes  in  Slovenia  made  of  concrete  and  venti- 
lated during  the  summer  (as  are  the  spa  buildings). 
As  Radium  intakes  for  a  fortnight's  stay,  were 
valved  in  committed  dose  equivalents  of  0.07 
micro  Sv  for  gonads,  0.5  micro  Sv  for  red  bone 
marrow,  and  5.5  micro  Sv  for  bone  surface  were 
calculated  for  drinking  water  as  the  source.  A 
bronchial  dose  (due  to  Rn)  of  107  micro  Sv  is 
calculated  for  inhalation.  The  annual  intake  of  Rn 
for  a  doctor  or  nurse  is  estimated  at  120  kBq,  and 
the  resulting  bronchial  dose  due  to  Rn  and  its 
short-live  decay  products  is  6.8  mSv.  (Airone- 
PTT) 
W88-04329 


SOIL  WATER  EFFECTS  ON  CONCENTRA- 
TION PROFILES  AND  VARIATIONS  OF  RN- 
222  IN  A  VADOSE  ZONE, 

Kyoto  Univ.,   Osaka  (Japan).   Research  Reactor 

Inst. 

M.  Fukui. 

Health  Physics  HLTPAO,  Vol.  53,  No.  2,  p  181- 

186,  August  1987.  9  fig,  18  ref. 

Descriptors:  'Path  of  pollutants,  'Soil  water, 
'Radon,  'Vadose  water,  'Soil  gases,  Radioiso- 
topes, Soil  profiles,  Atmospheric  pressure,  Rain- 
fall, Groundwater  level,  Pollutant  identification, 
Soil  contamination. 

Concentration  profiles  of  Rn-222  and  their  vari- 
ations were  studied  to  understand  the  vertical 
motion  in  the  ground  caused  by  fluctuations  of 
meteorological  parameters  such  as  precipitation, 
groundwater  level  and  atmospheric  pressure.  A 


method  of  trapping  Rn-222  was  developed  to 
measure  the  concentration  profiles  by  circulating 
and  bubbling  soil  gas  in  porous  cups  into  toluene. 
For  locations  where  the  water  table  is  close  to  the 
surface,  observations  showed  a  peak  concentration 
in  the  vertical  profile  of  Rn-222  at  about  a  40-cm 
depth  and  revealed  that  the  concentration  in  soil 
gas  decreases  as  soil  moisture  increases  near  the 
water  table.  Soil  gas  in  a  buried  vessel  also  was 
circulated  continuously  to  monitor  Rn-222  in  the 
ground  air  near  the  surface  using  an  ionization 
chamber.  A  rising  of  the  water  table  following 
precipitation  causes  a  burst  of  Rn-222  concentra- 
tion by  upflow  in  the  ground,  though  the  concen- 
tration in  the  soil  gas  soon  decreases  with  the 
intake  of  air  above  the  surface  due  to  increasing 
atmospheric  pressure  following  precipitation.  The 
concentration  in  soil  gas  again  increases  via  the 
phenomenon  accompanying  the  recovery  of  equi- 
librium in  soil  water  between  Rn-222  and  Ra-226. 
(Author's  abstract) 
W88-04330 


MODELING  OF  BIOLOGICAL  PROCESSES  IN 
THE  SUBSURFACE, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
Geography  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-04361 
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LONG-TERM  EFFECTS  OF  TILLAGE  ON  THE 
RETENTION  AND  TRANSPORT  OF  SOIL 
WATER, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agronomy. 
H.  D.  Scott,  L.  S.  Wood,  and  W.  M.  Miley. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-149316/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Arkansas  Water  Resources  Research  Center, 
Fayetteville.  AWRRC  Publication  No.  125,  June 
1986.  39  fig,  12  tab,  16  ref,  append.  Contract  No. 
1 4-08-000 1-G 1004.  Project  No.  USGS  G1004-05. 

Descriptors:  'Irrigation  requirements,  'Soil  water 
transport,  'Soil- water-plant  relationships,  Green 
manure,  Soil  conservation,  Arkansas,  Water  qual- 
ity- 
Quantitative  measurements  were  made  of  the  phys- 
ical and  chemical  properties  of  two  virgin  prairie 
soils,  Crowley  and  Jay,  that  remain  in  their  native 
Arkansas  environments  and  of  similar  soils  that 
had  been  tilled  extensively.  Comparisons  were 
made  of  soil  properties  at  six  depths.  When  com- 
pared with  the  tilled  soils  the  virgin  soils  had 
higher  organic  matter  contents,  saturated  hydraulic 
conductivities,  and  water  retained  at  several  ap- 
plied pressures.  Bulk  densities  and  hydraulic  resist- 
ances were  lower  in  the  virgin  soils.  For  the  Crow- 
ley silt  loam,  values  of  pH  and  elemental  contents 
of  the  virgin  soil  were  higher  than  those  of  tilled 
soil.  Determinations  also  were  made  of  the  effects 
of  a  14-year  addition  of  green  manure  on  a  Dubbs- 
Dundee  soil  during  the  spring  on  continuous 
cotton  production.  In  general,  the  green  manure 
tended  to  increase  hydraulic  conductivity  and 
water  retention.  (USGS) 
W88-03501 


DRAINED  DEFORMATION  AND  FAILURE 
DUE  TO  CYCLIC  PORE  PRESSURES  IN  SOFT 
NATURAL  CLAY  AT  LOW  STRESSES, 

Lakehead  Univ.,  Thunder  Bay  (Ontario). 
K.  D.  Eigenbrod,  J.-P.  Burak,  and  J.  Graham. 
Canadian  Geotechnical  Journal  CGLOAH,  Vol. 
24,  No.  2,  p  208-215,  May  1987.   12  fig,   16  ref. 

Descriptors:  'Mass  wasting,  'Soil  water  move- 
ment, 'Soil  creep,  'Soil  deformation,  'Clays,  'In- 
terstitial water,  Drainage,  Groundwater,  Stress, 
Strain,  Anisotropy,  Freeze-thaw  cycles,  Frost 
action. 

Slow,  recurring  downslope  movements  in  northern 
climates  are  frequently  referred  to  as  creep  move- 
ments, and  are  usually  related  to  outwards  freezing 
followed  by  vertical  thawing  movements.  An  alter- 
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native  mechanism  is  examined  in  the  reported  test 
data.  Undisturbed  block  samples  of  proglacial  clay 
from  a  slope  near  Yellowknife,  N.W.T.,  have  been 
tested  by  cyclically  varying  the  pore-water  pres- 
sure in  triaxial  specimens  by  an  amount  Delta  u, 
and  measuring  the  resulting  strains  per  cycle.  The 
specimens  were  initially  anisotropically  consolidat- 
ed with  normal  and  shear  stresses  corresponding  to 
those  in  the  moving  mantle.  Drainage  was  permit- 
ted throughout  the  testing.  This  procedure  repre- 
sents changes  that  can  occur  in  a  natural  slope 
from  (a)  seasonal  groundwater  level  changes  and 
(b)  elevated  pore-water  pressures  that  accompany 
thawing.  After  60-100  cycles,  the  pore-water  pres- 
sure was  systematically  increased  to  the  value  at 
which  the  samples  failed.  This  occurred  on  a  steep, 
low-stress  envelope.  The  strains  per  cycle  were 
approximately  linear  in  the  range  30-100  cycles.  As 
a  first  approximation  they  have  been  modelled  as 
varying  linearly  with  pore  water  pressure  almost 
up  to  failure.  (Author's  abstract) 
W88-03753 


THERMALLY   INDUCED   HEAVE   BENEATH 
CHILLED  PIPELINES  IN  FROZEN  GROUND, 

Hardy  Associates,  Calgary  (Alberta). 

For  primary  bibliographic  entry  see  Field  2C. 

W88-03756 


EMISSIONS  OF  BIOGENIC  SULPHUR  COM- 
POUNDS FROM  SEVERAL  WETLAND  SOILS 
IN  FLORIDA, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 
For  primary  bibliographic  entry  see  Field  2L. 

W88-03776 


EVALUATION  OF  SIMPLE,  DYNAMIC  SOIL 
MOISTURE  MODEL, 

Portland  State  Univ.,  OR.  Dept.  of  Civil  Engineer- 
ing. 

R.  W.  Koch,  R.  L.  Allen,  and  N.  D.  Mtundu. 
Journal  of  Irrigation  and  Drainage  Engineering 
JIDEDH  (ASCE),  Vol.   113,  No.   3,  p  288-302, 
August  1987.  8  fig,  2  tab,  25  ref.  NSF  Grants  CEE- 
8404738. 

Descriptors:  'Soil  water,  *Evapotranspiration, 
•Drainage,  'Irrigation,  *Model  studies,  'Agricul- 
ture, Field  tests,  Dynamics,  Root  zone,  Climate, 
Vegetation,  Soil  types. 

The  dynamics  of  soil  moisture  in  the  root  zone  is  of 
fundamental  importance  in  agricultural  water  man- 
agement. A  simple,  yet  physically  based  model  is 
presented  which  describes  the  processes  of  redistri- 
bution of  the  soil  moisture  profile,  drainage,  and 
evapotranspiration  (ET)  from  the  root  zone.  Using 
the  sharp  wetting  front  approximation,  relatively 
simple  expressions  are  derived  that  are  explicit  in 
parameters  describing  the  soil  and  climate/vegeta- 
tion properties.  Application  of  these  models  using 
parameter  values  selected  a  priori  indicates  good 
results.  Comparison  of  the  redistribution  and  drain- 
age models  with  laboratory  data  shows  good 
agreement,  as  does  comparison  of  the  ET  model 
with  field  soil  moisture  measurements.  Uncertainty 
in  soil  parameters,  root  zone  depth,  and  timing  of 
irrigation  applications  affect  model  performance. 
(Author's  abstract) 
W88-03781 


SIMPLE  LABORATORY  MEASUREMENT  OF 
UNSATURATED  HYDRAULIC  CONDUCTIVI- 
TY, 

Utah    Agricultural    Experiment    Station,    Logan. 

International  Irrigation  Center. 

Z.  A.  Samani,  and  L.  S.  Willardson. 

Journal   of  Irrigation  and   Drainage  Engineering 

JIDEDH  (ASCE),  Vol.   113,  No.  3,  p  405-412, 

August  1987.  5  fig,  3  tab,  11  ref. 

Descriptors:  'Analytical  methods,  'Soil  water, 
'Hydraulic  conductivity,  'Unsaturated  flow,  'Per- 
meability coefficient,  'Upward  infiltration  method, 
Laboratory  tests,  Absorption,  Wetting,  Compari- 
son studies,  Water  pressure. 

A  simple  method  called  'upward  infiltration 
method'  is  described  for  using  common  soil  labora- 


tory equipment  to  measure  unsaturated  hydraulic 
conductivity  of  soil  samples  in  a  short  time.  The 
method  is  based  on  measurement  of  water  absorp- 
tion rates  under  controlled  tensions,  which  leads  to 
an  estimate  of  soil  hydraulic  conductivity  during 
the  wetting  phase.  The  results  are  compared  with 
those  evaluated  by  the  constant  application  rate 
method,  the  small  increments  of  pressure  change 
method,  the  one-step  method,  and  Jackson's  theo- 
retical model.  The  results  of  the  upward  infiltra- 
tion method  are  in  close  agreement  with  the  con- 
stant application  rate  method  and  are  generally 
higher  than  the  one-step  method  and  lower  than 
Jackson's  theoretical  model.  The  measurement  by 
this  method  is  limited  to  about  one  meter  of  nega- 
tive water  pressure.  (Author's  abstract) 
W88-03789 


NOTE  ON  THE  EFFECT  OF  FALLOWING  ON 
WATER  STORAGE  AND  LOSS  AS  DETER- 
MINED FROM  A  LYSIMETER  FOR  A  TROPI- 
CAL CLAY  SOIL, 

Kenya  Agricultural  Research  Inst.,  Nairobi. 

J.  O.  Mugah,  and  J.  L.  Stewart. 

Agricultural  and  Forest  Meteorology,  Vol.  38,  No. 

1-3,  p  243-247,  October  1986.  7  tab,  5  ref. 

Descriptors:  'Water  storage,  'Water  loss,  'Lysi- 
meters,  'Tropical  regions,  'Soil  water,  'Clays, 
•Fallowing,  Evaporation,  Available  water,  Crop- 
land, Kenya. 

A  major  management  agronomic  strategy  in  rela- 
tively dry  areas  with  more  than  one  rainy  season  is 
that  of  fallowing,  a  practice  in  which  the  soil  is  left 
uncropped  and  kept  free  of  weeds  for  at  least  one 
rainy  season.  The  moisture  stored  during  this 
period  presumably  augments  that  available  to  the 
crop  during  the  cropping  period  that  follows.  The 
effectiveness  of  fallowing  a  particular  soil  depends 
largely  on  the  water  storage  capacity  of  the  soil  in 
relation  to  the  remaining  water  balance  compo- 
nents during  the  fallowing  period.  A  large  weigh- 
ing lysimeter  was  used  to  determine  water  accumu- 
lation, storage,  and  loss  from  a  fallow  tropical  clay 
soil.  For  the  bare  soil,  the  proportion  of  accumulat- 
ed water  lost  as  evaporation  depends  on  the  depth 
of  soil  covered  by  the  water  as  well  as  on  the 
frequency  of  wetting;  shallow,  frequent  wettings 
result  in  higher  proportions  of  evaporative  losses. 
Provided  runoff  losses  are  minimized  and  accumu- 
lated water  infiltrates  deep  enough  into  a  bare  soil, 
the  rate  of  decrease  of  stored  water  below  field 
capacity  will  remain  negligibly  small  over  time. 
Drainage  losses  do  not  materially  reduce  water 
stored  below  field  capacity,  as  the  process  also 
proceeds  at  a  negligibly  slow  rate  once  field  capac- 
ity has  been  reached.  This  was  all  quantified  for 
tropical  conditions  by  the  authors.  These  kinds  of 
measurements  are  relatively  rare  for  the  tropics. 
(Ray-PTT) 
W88-03877 


ROLE  OF  LATERAL  STRESSES  ON  SOIL 
WATER  RELATIONS  IN  SWELLING  CLAYS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Glen  Osmond  (Australia).  Div.  of 

Soils. 

B.  G.  Richards. 

Australian  Journal   of  Soil  Research  ASORAB, 

Vol.  24,  No.  4,  p  457-476,  1986.  1 1  fig,  1  tab,  37  ref. 

Descriptors:  'Soil  water  potential,  'Clays,  'Soil 
water,  'Soil  mechanics.  Stress,  Soil  properties. 

The  moisture  characteristic  of  a  swelling  soil  is  the 
result  of  complex  interaction  between  the  soil 
water  potential  and  imposed  mechanical  stresses. 
This  can  give  rise  to  soil  water  profiles  which 
cannot  be  interpreted  by  soil  water  theories  for 
non-swelling  soils.  Agricultural  soil  physics  has 
been  concerned  primarily  with  highly  structured 
surface  soils,  and  has  developed  simple  theories  for 
the  effects  of  stress  on  soil  water  relations  in  swell- 
ing soils.  These  simple  theories  ignore  the  effect  of 
lateral  stress  in  the  soil.  Civil  engineers,  on  the 
other  hand,  dealing  mainly  with  complex  soils  at 
depth,  have  developed  more  complex  theories  for 
the  effect  of  three-dimensional  stress  on  soil  water 
relations.  The  effect  of  three-dimensional  stress  can 
and  should  be  included  in  soil  water  studies  of 


swelling  soils  the  possible  magnitude  of  such  ef- 
fects. (Author's  abstract) 
W88-03879 


METHODS  TO  EXPERIMENTALLY  CON- 
TROL WATERLOGGING  AND  MEASURE 
SOIL  OXYGEN  IN  FIELD  TRIALS, 

Western   Australia  Dept.   of  Agriculture,   South 

Perth. 

E.  G.  Barrett-Lennard,  P.  D.  Leighton,  I.  R. 

McPharlin,  T.  Setter,  and  H.  Greenway. 

Australian  Journal  of  Soil  Research  ASORAB, 

Vol.  24,  No.  4,  p  477-83,  1986.  2  fig,  2  tab,  23  ref. 

Descriptors:  'Waterlogging,  'Soil  oxygen,  'Field 
tests,  'Soil  water,  Plant  growth,  Crop  yield. 

Waterlogging  has  substantial  adverse  effects  on  the 
growth  of  crops.  However,  the  effects  of  waterlog- 
ging on  plant  growth  are  difficult  to  study  under 
field  conditions.  The  authors  describe  a  method  of 
waterlogging  which  takes  into  account  various  fac- 
tors which  affect  this  phenomenon  uses  special 
plots  constructed  at  a  site  with  a  loamy  sand 
overlying  an  indurated  siliceous  pan  of  low  hy- 
draulic conductivity.  The  plots  were  isolated  from 
lateral  water  flow  with  polyvinyl  chloride  sheet- 
ing, and  were  either  waterlogged  or  drained  by 
subirrigation  or  drainage  through  slotted  polyeth- 
ylene pipe  buried  0.45  meter  below  the  soil  surface. 
In  a  test  of  the  plots,  waterlogging  was  imposed 
for  26  days.  Samples  of  soil  water  were  removed 
from  waterlogged  plots  for  the  measurement  of 
oxygen.  Concentrations  of  oxygen  rapidly  de- 
creased after  the  commencement  of  waterlogging, 
but  increased  after  drainage.  (Ray-PTT) 
W88-O3880 


EFFECT  OF  SLAUGHTERHOUSE  EFFLUENT 
AND  WATER  IRRIGATION  UPON  AGGREGA- 
TION IN  SEASONALLY  DRY  NEW  ZEALAND 
SOFL  UNDER  PASTURE, 

New  Zealand  Soil  Bureau,  Lower  Hutt. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-03881 


FIELD  METHODS  FOR  UNSATURATED  HY- 
DRAULIC CONDUCTTVITY  AND  SORPTI- 
VITY, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Coll.  of  Tropi- 
cal Agriculture. 
R.  E.  Green,  and  S.-K.  Chong. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-183166/ 
AS.  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Hawaii  Water  Resources  Research  Center 
Technical  Completion  Report  No.  67,  Honolulu. 
June  1983.  14  p,  16  ref.  Contract  No.  14-34-0001- 
0113.  Project  No.  OWRT  A-078-HI  (1). 

Descriptors:  'Hydraulic  permeability,  'Hawaii, 
•Sorption,  'Permeability  coefficient,  'Fluid  me- 
chanics, Hydraulic  gradient,  Pellicular  water,  Soil 
moisture  meters,  Soil  porosity,  Percolation,  Drain- 
age, Infiltration. 

Field  methods  which  have  been  successfully  used 
in  Hawaii  to  measure  soil  hydraulic  conductivity 
and  sorptivity  are  described.  The  simplified  un- 
steady drainage-flux  method  assumes  a  unit  hy- 
draulic gradient  during  drainage  and  negligible 
horizontal  flow  in  the  soil  layer.  The  field  set-up 
for  the  simplified  method  requires  an  infiltration 
ring  (at  least  0.3  m  in  diameter)  with  a  buffer  zone 
around  the  inner  ring.  Hydraulic  conductivity  at 
field  saturation  is  estimated  by  the  measurement  of 
steady  infiltration  using  a  neutron  moisture  probe 
or  soil  sampling  at  various  times  during  drainage 
with  gravimetric  determination  of  water  content. 
In  the  measurement  of  sorptivity  (S)  by  ponded 
infiltration,  it  is  possible  to  measure  the  value  of  S 
for  a  given  antecedent  water  content  by  measuring 
the  cumulative  infiltration  versus  time  immediately 
following  the  application  of  water.  In  the  field 
sorptivity  is  calculated  by  measuring  the  cumula- 
tive infiltration  using  a  single-ring  infiltrometer  in 
soil  where  there  is  negligible  flow  through  cracks 
and  channels.  (Geiger-PTT) 
W88-03942 
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EXPERIMENTAL  AND  NUMERICAL  ANALY- 
SES OF  PERCHED  GROUNDWATER 
MOUNDS  BELOW  SEPTIC  SYSTEMS, 

Oak  Ridge  National  Lab.,  TN. 

For  primary   bibliographic  entry   see   Field   5D. 

W88-04037 


CUMULATIVE  MASS  COORDINATE  TO  DE- 
TERMINE WATER  PROFILE  CHANGES  IN 
VARIABLE  VOLUME  SOIL, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  St.  Lucia  (Australia).  Div.  of  Soils 
D.  McGarry,  and  K.  W.  J.  Malafant. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  51,  No.  4,  p  850-854,  July-August  1987.  2  fig, 
3  tab,  17  ref. 

Descriptors:  "Infiltration,  'Irrigation  effects,  *Sur- 
face-groundwater  relations,  'Soil  water,  'Variable- 
volume  soils,  'Soil  properties,  Mathematical  stud- 
ies, Mathematical  analysis,  Cumulative  mass  co- 
ordinates. 

A  method  for  calculating  changes  in  soil  water  of 
variable  volume  soil  using  a  cumulative  mass  co- 
ordinate is  demonstrated.  Water  content  on  a  mass 
basis  is  plotted  against  mass  per  unit  area  of  soil 
solids  rather  than  against  depth,  lines  are  fitted, 
and  changes  in  soil  water  in  zones  of  gain  or  loss 
are  calculated  from  areas  between  lines.  A  second 
method  assesses  the  need  for  the  cumulative  mass 
coordinate  by  demonstrating  its  relation  to  profile 
depth.  Application  of  the  methods  is  demonstrated 
through  a  worked  example  using  field  data  taken 
from  an  experiment  to  study  the  change  in  soil 
physical  condition  caused  by  land  preparation  at  a 
range  of  soil  water  profiles  for  furrow-irrigated 
cotton.  The  results  showed  that  the  cumulative 
mass  coordinate  is  indirectly  applicable  to  samples 
collected  in  the  field,  without  supplementary  meas- 
urements required  by  other  methods.  (Lantz-PTT) 
W88-O4038 


CLAY  DISPERSION  AND  HYDRAULIC  CON- 
DUCTIVITY OF  SOME  SALT-AFFECTED 
ARID  LAND  SOILS, 

Barani  Agricultural  Coll.,  Rawalpindi  (Pakistan). 

Dept.  of  Soil  Science. 

M.  Yousaf,  O.  M.  AJi,  and  J.  D.  Rhoades. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  4,  p  905-907,  July-August  1987.  3  fig, 

1  tab,  Href. 

Descriptors:  'Soil  water,  'Infiltration,  'Permeabil- 
ity coefficient,  'Clays,  'Dispersion,  'Saline  soils, 
•Arid  lands,  Sodium  adsorption  ratio,  Electrolytes, 
Chemical  analysis,  Soil  properties. 

Cumulative  clay  dispersion  from  four  arid  land 
soils  were  compared  with  their  relative  hydraulic 
conductivities  as  affected  by  electrolyte  concentra- 
tion and  sodium  adsorption  ratio  (SAR).  As  elec- 
trolyte concentration  decreased  and  SAR  in- 
creased, clay  dispersion  increased  and  hydraulic 
conductivity  decreased  correspondingly.  Thresh- 
old relations  between  electrolyte  concentration 
and  SAR  associated  with  clay  dispersion  of  5  g 
clay/kg  soil  corresponded  well  with  hydraulic 
conductivity  threshold  relations.  This  correspond- 
ence between  clay  dispersion  and  sodicity-related 
reductions  in  soil  hydraulic  conductivity  can  be 
utilized  to  provide  an  index  based  on  clay  disper- 
sion for  screening  soils  for  their  sodicity  hazard 
sensitivity  and  for  predicting  reductions  in  soil 
hydraulic  conductivity  related  to  soil  and  water 
sodicity.  (Author's  abstract) 
W88-04040 


DISPERSION  OF  CLAY  FROM  SOME  SALT- 
AFFECTED,  ARID  LAND  SOIX  AGGREGATES, 

Barani  Agricultural  Coll.,  Rawalpindi  (Pakistan). 

Dept.  of  Soil  Science. 

M.  Yousaf,  O.  M.  Ali,  and  J.  D.  Rhoades. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  4,  p  920-324,  July-August  1987.  3  fig, 

4  tab,  13  ref. 

Descriptors:  'Permeability  coefficient,  'Clays, 
•Dispersion,  'Saline  soils,  'Arid  lands,  Sodium 
adsorption  ration,  Electrolytes,  Chemical  analysis, 
Soil  properties. 


The  dispersion  characteristics  of  five  arid  land  soils 
were  determined  upon  reaction  with  solutions 
having  various  levels  of  electrolyte  concentrations 
(C  =  0,  1,  4,  10,  30,  50,  and  100  mmol/L),  and 
sodium  adsorption  ratios,  SAR  (0,  5,  10,  20,  and 
40)  with  either  Ca  or  Mg  as  the  divalent  counter- 
ion.  With  either  divalent  cation,  clay  dispersion 
increased  as  SAR  increased  and  C  decreased. 
Greater  dispersion  was  observed  with  Mg  as  the 
divalent  counter-ion  due  to  the  higher  SAR  and 
lower  C  levels,  which  resulted  in  the  Mg  systems 
compared  to  the  Ca  systems  when  the  soils  were 
reacted  with  comparable  SAR  and  C  treatment 
solutions.  Dispersion  threshold  relations  are  con- 
cluded to  be  a  useful  criterion  for  screening  soils 
for  their  sodicity  hazard  potentials.  (Author's  ab- 
stract) 
W88-04041 


SIMULATING  THE  EFFECTS  OF  SOIL  DEPTH 
AND  CLIMATIC  FACTORS  ON  CORN  YIELD, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Soil  Sci- 
ence. 

J.  B.  Swan,  M.  J.  Shaffer,  W.  H.  Paulson,  and  A. 
E.  Peterson. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  51,  No.  4,  p  1025-1032,  July-August  1987.  11 
fig,  7  tab,  37  ref. 

Descriptors:  'Simulation  analysis,  'Soil  water, 
•Corn,  'Crop  yield,  'Plant  growth,  Soil  water 
table,  Precipitation,  Model  studies,  Water  stress, 
Crop  production. 

Measured  corn  yields  (Zea  mays  L.)  from  a  tillage- 
residue  management  study  on  the  Univ.  of  Wiscon- 
sin Lancaster  Experiment  Station  were  compared 
to  simulated  yields  determined  using  the  Nitrogen- 
Tillage-Residue  Management  (NTRM)  simulation 
model.  Data  collected  at  the  site  from  1982  to  1985 
on  crop,  soil,  climate,  and  management  characteris- 
tics were  utilized  in  the  model.  A  significant  inter- 
action effect  on  corn  yield  was  observed  between 
climate  and  soil-water-holding  capacity  of  individ- 
ual plots.  In  1983,  1984,  and  1985  corn  yields 
increased  as  soil  depth  to  red  clay  residuum  in- 
creased: in  1981  and  1982  corn  yield  had  little 
relationship  to  soil  depth  to  residuum.  The  ob- 
served differential  effect  of  soil  depth  to  residuum 
on  corn  yield  under  different  years'  climatic  condi- 
tions required  the  use  of  a  simulation  model  to 
estimate  corn  yield  accurately  in  a  given  year  and 
to  express  the  probability  of  obtaining  a  given  yield 
level.  Frequency  distributions  for  grain  yield  were 
determined  for  specific  soil  depths  to  residuum. 
Grain  yield  was  determined  as  a  function  of  soil 
depth  for  specific  probability  levels  based  on  simu- 
lated site-specific  daily  climatic  values  generated 
for  a  100-yr  period.  Yields  predicted  by  the 
NTRM  model  corresponded  closely  to  measured 
yields,  indicating  that  the  model  successfully  ac- 
counted for  the  effect  of  plant  available  water- 
holding  capacity  (PAW),  precipitation,  and  man- 
agement on  corn  yield  at  this  location.  (Lantz- 
PTT) 
W88-04044 


PHOSPHORUS  FERTILIZER  CARRIERS  AND 
THEIR  PLACEMENT  FOR  MINIMUM  TILL 
CORN  UNDER  SPRINKLER  IRRIGATION, 

Nebraska  Univ.-Lincoln.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  3F. 
W88-04045 


EFFECT  OF  REGIONAL  SLOPE  ON  DRAIN- 
AGE NETWORKS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Earth 
Resources. 

L.  F.  Phillips,  and  S.  A.  Schumm. 
Geology  GLGYB,  Vol.  15,  No.  9,  p  813-816,  Sep- 
tember  1987.  4  fig,  2  tab,   8  ref.  NASA  Grant 
NAGW-535  and  Army  Research  Office  Grant  No. 
DAAG  29-84-K-0189. 

Descriptors:  'Geomorphology,  'Erosion,  'Drain- 
age patterns,  'Soil  water,  'Geohydrology,  Slope, 
Hillsides,  Homogeneity. 

Drainage  networks  that  develop  under  conditions 
of  no  structural  control  and  homogeneous  litholo- 
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gy  are  generally  dendritic,  depending  upon  the 
shape  and  inclination  of  the  surface  on  which  they 
form.  An  experimental  study  was  designed  to  in- 
vestigate the  effect  of  an  increase  of  slope  on  the 
evolution  and  development  of  dendritic  drainage 
patterns.  As  slope  steepens,  the  pattern  changes 
from  dendritic  at  1%  slope,  to  subdendritic  at  2%, 
to  subparallel  at  3%,  to  parallel  at  5%  and  higher. 
The  change  from  a  dendritic-type  pattern  to  a 
parallel-type  pattern  occurs  at  a  low  slope,  be- 
tween 2%  and  3%,  and  primary  channel  junction 
angles  decrease  abruptly  from  about  60  to  43  F. 
(Author's  abstract) 
W88-04055 


ANALYSIS  OF  HILLSIDE  SEEPAGE, 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-04064 


PROTECTING  GROUNDWATER  FROM 
VIRAL  CONTAMINATION  BY  SOIL  MODIFI- 
CATION, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

For  primary   bibliographic   entry  see   Field   5G. 
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DRAINAGE  FROM  LAYERED  FIELD  SOILS: 
FIXED  GRADIENT  MODELS, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Agrono- 
my. 

J.  B.  Sisson. 

Water  Resources  Research  WRERAO,  Vol.  23, 
No.  11,  p  2071-2075,  November  1987.  3  fig,  15  ref. 

Descriptors:  'Drainage,  'Soil  water,  'Groundwat- 
er movement,  'Mathematical  models,  Permeability 
coefficient,  Mathematical  equations,  Mathematical 
analysis,  Hydraulic  head. 

Fixed  gradient  models  result  when  the  gradient 
term  in  the  soil  moisture  equation  is  assumed  to 
vary  only  with  depth  (remains  invariant  in  time). 
The  fixed  gradient  assumption  results  in  a  first- 
order  partial  differential  equation  that  is  transform- 
able to  a  mathematical  form  identical  to  that  for  a 
uniform  soil.  When  the  transformation  was  applied 
to  field  data,  all  water  content  data  were  found  to 
plot  along  a  single  curve.  Assuming  a  fixed  gradi- 
ent and  an  exponential  form  for  hydraulic  conduc- 
tivity times  hydraulic  head,  resulted  in  a  fitted 
curve  with  an  r-squared  =  0.847  (d.f.  -  405)  when 
data  from  three  sites  and  seven  depths  were  used. 
Assuming  a  power  function  for  hydraulic  conduc- 
tivity times  hydraulic  head  resulted  in  a  similar  r- 
squared.  Prior  to  applying  the  transform,  hydraulic 
conductivity  required  42,  42,  and  63  parameters  to 
fit  data  obtained  at  the  21  spatial  points  sampled, 
assuming  a  Davidson,  Watson  or  Brooks  and 
Corey  function,  respectively.  With  the  transform 
23,  23,  and  24  parameters  were  required  for  the 
three  hydraulic  conductivity  times  hydraulic  head 
functions,  respectively.  (Author's  abstract) 
W88-04184 


UNSTABLE   FLOW   IN   LAYERED   SOILS:   A 
REVIEW, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Plant  and 

Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
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SOIL  WATER  DYE  TRACING,  WITH  SPECIAL 
REFERENCE  TO  THE  USE  OF  RHODAMINE 
WT,  LISSAMINE  FF  AND  AMTNO  G  ACID, 

Sheffield  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-04241 


SIMULATION  OF  SOLUTE  TRANSPORT 
USING  A  CONTINUOUS  TIME  MARKOV 
PROCESS:  1.  THEORY  AND  STEADY  STATE 
APPLICATION, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Soil 
Science. 
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For  primary  bibliographic  entry  see  Field  5B. 
W88-04312 


SIMULATION  OF  SOLUTE  TRANSPORT 
USING  A  CONTINUOUS  TIME  MARKOV 
PROCESS:  2.  APPLICATION  TO  TRANSIENT 
FIELD  CONDITIONS, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Soil 

Science. 

For  primary  bibliographic  entry  see  Field  5B. 
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SELECTIVE  TRANSPORT  OF  HYDROCAR- 
BONS IN  THE  UNSATURATED  ZONE  DUE  TO 
AQUEOUS  AND  VAPOR  PHASE  PARTITION- 
ING, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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EFFECTS  OF  HYSTERESIS  WITH  AIR  EN- 
TRAPMENT ON  WATER  FLOW  IN  THE  UN- 
SATURATED ZONE, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

J.  J.  Kaluarachchi,  and  J.  C.  Parker. 
Water  Resources  Research  WRERAO,  Vol.  23, 
No.  10,  p  1967-1976,  October  1987.  14  fig,  2  tab,  30 
ref. 

Descriptors:  *Infiltration,  'Hysteresis,  *Soil  water, 
♦Aeration  zone,  *Flow  discharge,  *Air  entrap- 
ment, Soil  water  content,  Soil  properties,  Hydrau- 
lic properties,  Models  studies,  Mathematical 
models,  Mathematical  equations,  Finite  element 
method,  Evaporation. 

Effects  of  hysteresis  with  air  entrapment  on  water 
content  and  head  distributions,  surface  fluxes,  and 
water  balance  components  are  investigated  by 
finite  element  simulations  of  flow  in  one-  and  two- 
dimensional  spatial  domains.  Results  of  one-dimen- 
sional analyses  indicate  that  effects  of  hysteresis 
are  markedly  influenced  by  surface  boundary  con- 
ditions and  to  a  lesser  extent  by  initial  concentra- 
tions. Stipulation  of  flux-controlled  boundary  con- 
ditions results  in  minimal  hysteretic  effects,  while 
potential-type  boundary  conditions  produce  sub- 
stantial deviations  between  hysteretic  and  nonhys- 
teretic  simulations.  The  latter  effects  are  attributa- 
ble in  large  part  to  differences  in  surface  conduc- 
tivity associated  with  air  entrapment.  Predicted 
water  content  distributions  for  nonhysteretic  simu- 
lations using  main  drying  functions  deviated  much 
more  from  hysteretic  model  results  than  did  pre- 
dicted water  content  distributions  for  nonhystere- 
tic simulations  based  on  main  wetting  functions. 
For  two-dimensional  problems,  predicted  infiltra- 
tion, evaporation,  and  seepage  fluxes  and  soil 
water  storage  changes  were  much  higher  for  non- 
hysteretic simulations  using  main  drying  functions 
than  for  hysteretic  simulations;  predictions  based 
on  main  wetting  functions  deviated  less  markedly 
from  hysteretic  simulations.  Introduction  of  het- 
erogeneity in  the  porous  medium  diminished  ef- 
fects of  hysteresis  on  infiltration  and  seepage  but 
accentuated  differences  in  evaporation  due  to 
interactions  between  evaporation  and  seepage 
boundaries,  suggesting  that  the  influence  of  hetero- 
geneity on  hysteretic  effects  will  be  problem-spe- 
cific. (Author's  abstract) 
W88-04318 


MODELING      OF      EVAPOTRANSPIRATION 
FROM  HOMOGENEOUS  SOILS, 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  Civil 

Engineering. 

For  primary   bibliographic  entry  see  Field  2D. 

W88-04322 


SOIL  WATER  EFFECTS  ON  CONCENTRA- 
TION PROFILES  AND  VARIATIONS  OF  RN- 
222  IN  A  VADOSE  ZONE, 

Kyoto  Univ.,   Osaka  (Japan).   Research  Reactor 

Inst. 

For  primary  bibliographic  entry  see  Field  2F. 
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COMPARISON  OF  TWO  METHODS  FOR  SIM- 
ULATION OF  SOIL-WATER  BALANCE  PROC- 
ESSES WITH  SPECIAL  REGARD  TO 
GROUND-WATER  RECHARGE  (VERGLEICH 
ZWEIER  METHODEN  ZUR  SIMULATION 
DER  PROZESSE  DES  BODENWASSERHAU- 
SHALTS,  VORNEHMLICH  DER  GRUNDWAS- 
SERNEUBILDUNG), 

Amt  fuer  Wasser-  und  Abfallwirtschaft,  Muenster 
(Germany,  F.R.). 
M.  Schroeder,  and  B.-P.  Hamels. 
Deutsche       Gewaesserkundliche       Mitteilungen 
DGMTAO,  Vol.  31,  No.  2/3,  p  73-76,  July  1987.  3 
fig,  1  tab,  7  ref. 

Descriptors:  'Infiltration,  'Recharge,  'Ground- 
water movement,  'Soil  water,  'Simulation  analy- 
sis, 'Groundwater  recharge,  Model  studies,  Perco- 
lation rate,  Computer  programs,  Aeration  zone, 
Seep  water. 

A  soil  moisture  storage  model  and  a  physical  deter- 
ministic model  have  been  tested  for  their  efficiency 
in  computation  of  percolation  rates,  taking  the 
measurement  data  from  a  weighable  lysimeter  as  a 
basis.  It  has  been  found  that  only  the  physical 
model  is  able  to  provide  sufficiently  accurate  data 
of  high  spatial  and  temporal  resolution,  and  that 
the  cumulative  curves  are  not  suitable  for  assessing 
the  model  quality.  The  storage  model  only  ap- 
proximately describes  the  situation  in  the  upper- 
most root  zone.  However,  it  does  yield  useful  data 
on  the  annual  volumes  of  cumulative  percolation. 
(Author's  abstract) 
W88-04350 
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QUALITATIVE  AND  QUANTITATIVE  AQUAT- 
IC ALGAL  DATA  COMPILATION  TO  DETER- 
MINE MACROTRENDS  -  II, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Botany  and 

Microbiology. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03499 


LOCAL  WATER  RESOURCE  INFORMATION 
MANAGEMENT  SYSTEM, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-03504 


REDUCTION  OF  MICROBIAL  INDICATORS 
AND  VIRUSES  IN  A  CYPRESS  STRAND, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For  primary  bibliographic   entry  see  Field   5D. 
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PRACTICAL  APPROACH  TO  THE  EVALUA- 
TION OF  THE  CONSERVATION  STATUS  OF 
VEGETATION  IN  RIVER  CORRIDORS  EN 
WALES, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
F.  M.  Slater,  P.  Curry,  and  C.  Chadwell. 
Biological  Conservation  BICOBK,  Vol.  40,  No.  1, 
p  53-68,  May  1987.  2  fig,  6  tab,  18  ref. 

Descriptors:  'Wales,  'Riparian  vegetation,  'Spe- 
cies diversity,  'Population  density,  'Comparison 
studies,  'River  basins,  'River  ecology,  River 
banks,  River  conservation,  Legislation,  Habitats, 
River  basin  development,  Waterways. 

A  methodology  for  the  evaluation  of  the  conserva- 
tion interest  of  river  corridor  vegetation  is  de- 
scribed and  suggestions  made  for  its  improvement. 
Of  the  attributes  used  for  describing  and  grading 
sites,  species  richness  and  site  uniqueness  proved 
more  useful  than  species  rarity,  mainly  due  to 
variations  in  the  quality  of  recording  and  season. 
Bryophyte  data,  although  often  ecologically  more 
informative  than  vascular  plant  data,  are  rarely 
obtainable  due  to  a  lack  of  competent  recorders. 
Inter-recorder  comparisons  are  recommended  as 
difference  between  them  were  a  major  source  of 


variation  within  the  data.  Comparisons  of  data 
with  those  from  other  surveys  must  be  approached 
with  caution  as  differing  definitions  of  sampling 
zones,  recordable  taxa,  time  of  year,  purpose  of 
survey  and  the  state  of  flow  of  the  river  can  all 
alter  the  recorder's  perception  of  habitat  and  spe- 
cies abundance.  (Author's  abstract) 
W88-03588 


EXPERT  SYSTEM  APPROACH  TO  THE  AS- 
SESSMENT OF  THE  CONSERVATION 
STATUS  OF  RIVERS, 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Inst. 

of  Freshwater  Studies. 

J.  H.  O'Keeffe,  D.  B.  Danilewitz,  and  J.  A. 

Bradshaw. 

Biological  Conservation  BICOBK,  Vol.  40,  No.  1, 

p  69-84,  May  1987.  3  tab,  12  ref,  append. 

Descriptors:  'South  Africa,  'Computer  models, 
'Management  planning,  'River  systems,  'River 
ecology,  'Model  studies,  'Stream  classification, 
♦Comparison  studies,  Assessments,  Conservation, 
Biological  properties,  Physical  properties,  Com- 
puter programs,  Catchment  areas,  Flow. 

The  aims  and  development  of  a  computerized 
system  for  the  assessment  of  conservation  status  in 
South  African  rivers  is  described.  The  system  is 
designed  to:  facilitate  the  communication  of  river 
conservation  priorities  to  managers,  developers, 
and  planners;  provide  a  consistent  but  flexible 
method  for  classifying  rivers  according  to  their 
conservation  status;  and  act  as  a  semi-numerical 
model  to  simulate  the  effects  of  proposed  develop- 
ment plans  on  specific  rivers.  The  system  is  written 
in  PROLOG  to  run  on  an  IBM  PC  and  accepts 
information  about  specific  attributes  of  a  river  (e.g. 
number  of  indigenous  fish  species,  amount  of 
sewage  effluent,  etc.).  Attribute  weightings  are 
modified  by  a  series  of  rules  related  to  the  size  of 
the  river.  An  overall  score  between  0  and  100  for 
the  conservation  status  of  the  river  is  calculated.  In 
addition,  the  system  provides  a  breakdown  of 
scores  by  biota,  catchment  and  the  river  itself,  and 
by  individual  attribute.  Confidence  limits  indicat- 
ing the  level  of  available  information  are  calculat- 
ed, and  those  attributes  of  greatest  interest  for  the 
conservation  of  the  river  are  identified,  as  are  those 
attributes  most  urgently  requiring  further  research. 
(Author's  abstract) 
W88-03589 


FEW  INTRA-LAKE  VARIATIONS  OF  PHYSIO- 
LOGICAL PARAMETERS  IN  PERCH,  PERCA 
FLUVIATILIS, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Zoophysio- 

logy. 

C.  Haux,  A.  Larsson,  M.  L.  Sjobeck,  and  G. 

Lithner. 

Comparative   Biochemistry   and   Physiology   (A) 

CBPAB5,  Vol.  86,  No.  4,  p  729-732,  1987.  1  fig,  1 

tab,  15  ref. 

Descriptors:  'Perch,  'Fish  physiology,  'Physio- 
logical ecology,  'Baseline  studies,  'Limnology, 
'Lakes,  'Yngern,  Sweden,  'Comparison  studies, 
Gill  nets,  Lake  fisheries,  Temperature,  Water  pol- 
lution, Field  tests. 

Intra-lake  variations  in  physiological  parameters, 
representing  haematology,  plasma  ion  composition 
and  carbohydrate  metabolism,  were  investigated  in 
perch  inhabiting  a  comparatively  unpolluted  lake. 
Provided  the  perch  were  subjected  to  the  stand- 
ardized procedure  (previously  described  by  other 
authors)  for  capture,  handling,  recovery  after  cap- 
ture, and  sampling,  only  few  and  minor  difference 
were  observed  in  the  21  parameters  investigated 
when  three  groups  were  compared  to  a  control 
group.  The  experimental  design  used  is  suitable  for 
the  examination  of  the  physiological  status  of 
perch  in  the  field.  (Author's  abstract) 
W88-03590 


FLOOD  IN  THE  DESERT, 

Eckhoff,  Watson,  Preator  Engineering,  Salt  Lake 

City,  UT. 

For  primary  bibliographic  entry  see  Field  2E. 
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W88-03604 


MICROBIAL  IMPLICATIONS  OF  DIEL  VARI- 
ATIONS IN  WATER  QUALITY  PARAMETERS 
POSSIBLY  ASSOCIATED  WITH  ACID  DEPO- 
SITION IN  AN  OLIGOTROPHIC  RESERVOIR, 

New  England  Research,  Inc.,  Worcester,  MA. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-036I5 


ABUNDANCE,  GROWTH,  AND  FOOD 
SUPPLY  OF  WHITE  SUCKERS  (CATOSTO- 
MUS  COMMERSONI)  IN  RELATION  TO 
LAKE  MORPHOMETRY  AND  PH, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-03675 


UNEXPECTED  CONSEQUENCES  OF  THE 
CONSTRUCTION  OF  A  STORAGE  DAM  IN  A 
DESERT  COASTAL  ZONE  EN  PERU  (CONSE- 
QUENCES ENATTENDUES  DE  L'EDIFICA- 
TION  D'UN  BARRAGE-RESERVOIR  EN  ZONE 
COTEERE  DESERTIQUE  AU  PEROU), 
Societe  Degremont,  Rueil-Malmaison  (France). 
P.  Mouchet. 

Aqua  AQUAAA,  No.  4,  p  181-190,  1987.  24  fig,  13 
ref. 

Descriptors:  *Reservoirs,  *Limnology,  'Drought 
effects,  'Floods,  *Dams,  Chlorides,  Sulfates,  Salin- 
ity, Corrosion. 

The  filling  of  a  reservoir  in  northern  Peru  was 
followed  by  an  exceptional  period  of  drought 
which  lasted  five  years.  The  planned  flow  was 
therefore  not  met;  this  resulted  in  the  formation  of 
sand  islands  of  eolian  origin  in  the  river  bed  down- 
stream from  the  dam;  moreover,  this  sand  contains 
a  large  amount  of  chlorides  and  sulfates.  This  has 
numerous  consequences:  limnological  (excessive 
increase  in  water  salinity),  hydrological  (floods 
when  it  rains  again),  and  technological  (corrosion 
of  the  metal  structures  for  water  treatment  and 
distribution.  Study  of  these  phenomena  made  it 
possible  to  propose  a  relationship  between  the  rate 
of  corrosion  and  the  chloride  content  and  pH  of 
water.  (Author's  abstract) 
W88-03762 


LIMNOLOGICAL  CHARACTERISTICS, 

WATER  QUALITY  AND  CONSERVATION 
MEASURES  OF  A  HIGH  ALTITUDE  BOG  AND 
RIVERS  IN  THE  MALUTI  MOUNTAINS,  LE- 
SOTHO, 

Orange  Free  State  Univ.,  Bloemfontein  (South 
Africa). 

J.  U.  Grobbelaar,  and  P.  Stegmann. 
Water  S.  A.  WASADV,  Vol.  13,  No.  3,  p  151-158, 
July  1987.  9  fig,  5  tab,  24  ref. 

Descriptors:  'Rivers,  *Bogs,  'Limnology,  *Maluti 
Mountains,  'Water  quality,  'Streams,  Macro- 
phytes,  Algae,  Ions,  Nutrients,  Rainfall,  Erosion, 
Sediments,  Salts. 

Bogs  occur  in  cirque-shaped  riverheads  above 
2,500  m  above  sea  level  in  the  Maluti  and  Drakens- 
berg  Mountains.  Numerous  streams  drain  these 
bogs  and  pools  occur  on  some  of  them.  These  are 
temporary  shallow  waters  which  fill  in  the  wet 
summer  months.  A  benthic  community  of  macro- 
phytes  with  epiphytic  algae  usually  covers  the 
bottom  of  the  waters.  The  ionic  content  which  was 
low,  is  influenced  by  the  high  rainfall,  erosion  of 
the  basalts  and  seepage  from  the  soil  peat  deposits. 
The  waters  were  moderately  acidic,  with  an  ionic 
dominance  order  of  Ca  >  Mg  >  Na  >  KHC03 
>  S04  >  CI  and  low  concentrations  of  N  and  P. 
The  precipitation  was  acidic  with  a  low  ionic 
content,  which  was  dominated  by  edaphic  and 
anthropogenic  sources.  According  to  the  primary 
productivity  and  nutrient  contents,  the  streams 
were  oligotrophy  and  the  pools  mesotrophic.  Pro- 
ductivity of  the  benthic  communities  was  much 
higher  than  that  of  the  pelagic  zone.  The  quality  of 
the  waters  is  good,  being  low  in  dissolved  salts, 
nutrients  and  clear.  Overgrazing  and  the  presence 
of  burrowing  ice-rats  has  led  to  erosion  and  con- 


servation measures  are  needed   to  protect  these 
important  filters  and  regulators  of  water  in  this 
important  catchment  area  of  southern  Africa.  (Au- 
thor's abstract) 
W88-03769 


LAKE  ACIDIFICATION  MODEL:  PRACTICAL 
TOOL, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Civil  En- 
gineering. 
W.-S.  Lung. 

Journal  of  Environmental  Engineering  JOEDDU 
(ASCE),  Vol.  113,  No.  4,  p  900-915,  August  1987. 
8  fig,  2  tab,  29  ref,  append. 

Descriptors:  'Lake  acidification,  'Model  studies, 
•Seasonal  variation,  'Acid  rain,  'Acidity,  'Alka- 
linity, 'Acid  lakes,  'Limnology,  'Reservoirs, 
•Lakes,  Simulation,  Snowmelt,  Computers. 

A  two-layer  time-variable  model  is  developed  to 
quantify  seasonal  variations  of  pH  and  alkalinity 
levels  in  acidic  lakes.  The  model  incorporates  the 
C02/HC03(-)/C03(-)  equilibria  with  internal 
sources  and  sinks  of  alkalinity  and  acidity  in  the 
water  column.  External  alkalinity  and  C02  acidity 
loadings  are  also  incorporated.  The  modeling 
framework  is  applied  to  the  Bickford  Reservoir  in 
Massachusetts  and  to  Woods  Lake  and  Panther 
Lake  in  Adirondack  Park,  New  York.  In  general, 
in-lake  alkalinity  generation  by  reduction  processes 
in  the  Bickford  Reservoir  during  the  summer 
months  is  simulated  by  the  model.  The  observed 
response  to  snowpack  release  in  Woods  Lake  and 
Panther  Lake  during  the  spring  months  is  also 
reproduced  by  the  model.  All  three  model  applica- 
tions are  efficiently  run  on  a  personal  computer 
system.  (Author's  abstract) 
W88-03803 


SUPERBUGS  SPRING  FROM  HOT  WATER, 

Waikato  Univ.,  Hamilton  (New  Zealand). 

R.  Daniel,  H.  Morgan,  and  J.  A.  Hudson. 

New  Scientist  NWSCAL  Vol.  113,  No.  1548,  p  36- 

40,  February  1987. 

Descriptors:  'Thermophilic  bacteria,  'Bacteria, 
'Hot  springs,  'Photosynthetic  bacteria,  'Autotro- 
phic bacteria,  Enzymes,  Water  temperature,  Tem- 
perature effects,  Chemical  properties. 

The  first  thermophilic  or  heat-loving  bacteria  iso- 
lated from  Old  Faithful  in  Yellowstone  Park  by 
Thomas  Brock  of  Indiana  University.  Some  of 
these  bacteria  thrive  at  70  C  but  the  majority  of 
this  class  of  bacteria  grow  in  hot  springs  at  about 
65  C.  Most  hot  springs  are  either  acidic  or  alkaline 
and  the  pH  can  vary  between  2  and  4  or  7  to  9, 
respectively.  Depending  upon  the  pH  and  tempera- 
ture, different  kinds  of  bacteria  are  found  in  these 
springs.  Because  of  the  high  temperature  and  fre- 
quent occurrence  of  slufide  ions  the  amount  of 
dissolved  oxygen  in  these  waters  is  low.  As  a  result 
anaerobic  organisms  proliferate.  Mats  of  blue- 
green  algae  which  thrive  at  the  surface  of  medium 
hot  pools  aid  in  the  growth  of  anaerobes  by  cutting 
down  the  supply  of  oxygen.  Bacteria  in  hot  springs 
derive  their  energy  either  from  mats  produced  by 
photosynthetic  bacteria  or  from  dissolved  organic 
compounds  and  minerals  in  the  spring  water  col- 
lected during  its  passage  through  the  geothermal 
source.  The  unusual  stability  of  these  bacteria 
under  such  hostile  environments  is  probably  due  to 
small  structural  changes  in  their  protein  molecules. 
(Ray-PTT) 
W88-03818 


HIGH  RATES  OF  CONSUMPTION  OF  BACTE- 
RIA BY  PELAGIC  CILIATES, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 

E.  B.  Sherr,  and  B.  F.  Sherr. 

Nature  NATUAS,  Vol.  325,  No.  6106,  p  710-711, 

February  1987.  1  fig,  1  tab,  25  ref. 

Descriptors:  'Ciliates,  'Benthic  habitat,  'Food 
Chains,  'Fluorescent  marker  bacteria,  'Bacteria, 
Bacterivory,  Plankton. 

Earlier  studies  concluded  that  protoza  living  on 
bacteria  can  not  ingest  particles  of  less  than  1-2 


Lakes — Group  2H 

micrometers  in  diameter  and  have  such  low  cell- 
specific  clearance  rates  that  they  can  only  grow  in 
habitats  of  high  bacteria  population.  Determination 
of  new  uptake  rates  of  bacteria  by  such  protoza  (in 
water  samples  collected  from  the  Duplin  River,  a 
salt  marsh  tidal  embayment  in  Georgia)  using 
fluorescently  labeled  bacteria  of  0.6  micrometer 
diameter  and  under  low  bacteria  concentration 
showed  that  these  rates  are  10-100  times  higher 
than  previously  believed.  This  bacterivory  of  pro- 
toza may  provide  metazoan  grazers  with  a  simple 
two-step  food  chain  of  bacterioplankton.  A  zeiss 
universal  epifluorescence  microscope  fitted  with 
75  watt  Xenon  lamp  was  used  for  determining  the 
amount  of  bacteria  ingested  by  protoza.  In  some  of 
the  experiments  a  separated  treatment  in  which  0.5 
micrometer  fluorescent  latex  microspheres  were 
added  at  approximately  the  same  concentration  as 
the  fluorescent  bacteria  showed  that  protoza  in- 
gested the  labeled  bacteria  at  a  rate  5-fold  higher 
than  for  microsphere.  These  higher  rates  at  low 
bacteria  concentrations  are  supported  by  two  other 
studies  involving  one  marine  and  two  fresh  water 
organisms.  (Ray-PTT) 
W88-03822 


CYANOBACTERIAL  WATER-BLOOMS, 

Freshwater   Biological   Association,   Windermere 

(England). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-03845 


WATER-BORNE    HYHOMYCETES    OF    THE 
WESTERN  GHAT  FORESTS, 

Mangalore  Univ.  (India). 

K.  R.  Sridhar,  and  K.  M.  Kaveriappa. 

Indian  Phytopathology  IPHAU,  Vol.  38,  No.  3,  p. 

557-558,  September  1985,  8  fig,  1  tab,  2  ref. 

Descriptors:  'Fungi,  'India,  'Leaf  litter,  Payasi- 
vine  River,  Rivers. 

Water-borne  hyhomycetes  were  isolated  from  the 
waters  of  the  Payaswini  River  flowing  through  the 
Western  Ghat  forests  of  India  during  the  months  of 
October  and  December.  Eight  species  of  fungi 
were  isolated  in  leaf  litter  and  in  the  filtered  river 
water.  (Ray-PTT) 
W88-03847 


WATER-BORNE  FUNGI  OF  KUNTHI  REVER 
IN  SILENT  VALLEY,  KERALA, 

Mangalore  Univ.  (India). 

K.  R.  Sridhar,  and  K.  M.  Kaveriappa. 

Indian  Phytopathology  IPHAU,  Vol.  38,  No.  2,  p 

371-372,  June  1985.  2  fig,  5  ref. 

Descriptors:  'Fungi,  'Kerala,  'India,  Microscopy, 
Kunthi  River,  Rivers,  Leaves,  Submerged  plants. 

Natural  foam  samples  and  submerged  leaves  were 
collected  from  the  Kunthi  River  in  the  Silent 
Valley,  Kerala,  India.  A  total  of  24  species  of  fungi 
were  isolated  from  the  natural  foam  and  in  the 
induced  foam  of  incubated  water  containing  the 
leaves.  (Ray-PTT) 
W88-03848 


ART  OF  LAKE  RESTORATION, 

University  of  East  Angtia,  Norwich  (England). 
For  primary  bibliographic  entry  see  Field  5G. 
W88-03849 


ECOLOGICAL  MODELS  AS  SUPPORT  SYS- 
TEMS TO  DECISIONS  IN  LAKE  MANAGE- 
MENT PLANNING, 

Pavia  Univ.  (Italy).  Centro  di  Ricerca  sulle  Acque. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-03863 


ALDREN,  DIELDREN,  AND  MERCURY  PRO- 
FILES IN  RECENT  LAKE  SEDIMENTS  AT 
THE  ROCKY  MOUNTAIN  ARSENAL,  COLO- 
RADO, 

Colorado  Cooperative  Fishery  Research  Unit, 
Fort  Collins. 
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For  primary  bibliographic  entry  see  Field  5B. 
W88-03868 


UPTAKE  AND  REGENERATION  OF  NITRATE 
BY  EPILITHIC  COMMUNITIES  IN  A  NEARLY 
PRISTINE  LOTIC  ENVIRONMENT, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

F.  J.  Triska,  V.  C.  Kennedy,  and  R.  J.  Avanzino. 
In:  USGS  Water-Supply  Paper  2270,  1985.  p  91-98, 
4  fig,  2  tab,  30  ref. 

Descriptors:  'Nitrates,  'Streams,  *Lotic  environ- 
ment, Path  of  pollutants,  Fate  of  pollutants,  Sedi- 
ments, Nutrients. 

Nitrate  flux  by  epilithon  was  determined  by 
change  in  nitrate  concentration  using  chloride  as  a 
conservative  tracer.  The  experiment  was  conduct- 
ed in  an  acrylic  plastic  flow-through  channel  set  in 
Little  Lost  Man  Creek,  Humboldt  County,  Califor- 
nia. Nylon  shading  (92%)  was  used  to  select  for  an 
epilithic  community  similar  to  that  of  near-surface 
intragravel  habitats.  The  channel  was  augmented 
with  nitrate  (7.0  micron  moles/L)  and  phosphate 
(0.8  micron  moles/L)  to  eliminate  potential  nutri- 
ent limitation.  Uptake  by  the  channel's  epilithic 
community  totaled  0.385  grams  N  during  the  first 
15  days.  Regeneration  amounted  to  0.396  g  N;  of 
that  total,  0.298  grams  were  regenerated  between 
days  15-20.  Nitrate  regeneration  was  highest  at 
night  and  lowest  during  daylight  hours.  Maximum 
nitrate  formation  was  0.6  micron  moles/L  at  a  flow 
rate  of  9.5  L/min.  Community  respiration  exceed- 
ed net  community  primary  production  throughout 
the  experiment.  Dissolved  organic  nitrogen  and 
particulate  detritus  were  potential  sources  of  re- 
duced nitrogen.  The  observed  nitrate  regeneration 
indicates  that  intragravel  communities  may  con- 
tribute nitrate  as  water  is  transported  downstream, 
even  in  pristine  streams,  with  low  ammonium  con- 
centration. (See  also  W88-03884)  (USGS) 
W88-03891 


STREAMBED    OXYGEN    DEMAND    VERSUS 
BENTHIC  OXYGEN  DEMAND, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03892 


RATE  OF  FERROUS  LRON  OXIDATION  IN  A 
STREAM  RECEIVING  ACID  MINE  EFFLU- 
ENT, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03893 


CHEMICAL  AND  PHYSICAL  CHARACTERIS- 
TICS OF  WATER  AND  SEDIMENT  IN  SCO- 
FTELD  RESERVOIR,  CARBON  COUNTY, 
UTAH, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 

K.  M.  Waddell,  D.  W.  Darby,  and  S.  M.  Theobald. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Supply  Paper  2247,  195. 
36  p,  23  fig,  10  tab,  16  ref. 

Descriptors:  *  Stratification,  *  Sedimentation  rate, 
•Limnology,  'Reservoirs,  *Utah,  'Nutrients,  'Cal- 
cium carbonate,  Thermal  stratification,  Eutroph- 
ication,  Carbon  County. 

Evaluations  based  on  the  nutrient  content  of  the 
inflow,  outflow,  water  in  storage,  and  the  dis- 
solved-oxygen  depletion  during  the  summer  indi- 
cates that  the  trophic  state  of  Scofield  Reservoir, 
Utah,  is  borderline  between  mesotrophic  and  eu- 
trophic  and  may  become  eutrophic  unless  correc- 
tive measures  are  taken  to  limit  nutrient  inflow. 
Sediment  deposition  in  Scofield  Reservoir  during 
1943-79  was  estimated  to  be  3,000  acre-feet.  The 
deposition  has  decreased  the  original  storage  ca- 
pacity by  4%.  Age  dating  of  bottom  sediments, 
based  on  the  radioisotope  lead-210,  indicates  that 
most  of  the  coal  deposition  in  the  reservoir  oc- 
curred prior  to  about  1950.  Scofield  Reservoir  is 


dimictic  with  turnovers  occurring  in  the  spring  and 
autumn.  Water  in  the  reservoir  circulates  com- 
pletely to  the  bottom  during  turnovers.  The  con- 
centration of  dissolved  oxygen  decreases  with 
depth  except  during  part  of  the  turnover  periods. 
Below  an  altitude  of  about  7,590  ft  where  20%  of 
the  water  is  stored,  the  concentration  of  dissolved 
oxygen  was  less  than  2  milligrams/L  during  most 
of  the  year.  During  the  summer  stratification 
period,  the  depletion  of  dissolved  oxygen  in  the 
deeper  layers  is  coincident  with  supersaturated 
conditions  in  the  shallow  layers;  this  is  attributed 
to  photosynthesis  and  respiration  in  the  reservoir. 
(USGS) 
W88-03897 


WATER  QUALITY  OF  LAKE  GRANBURY, 
NORTH-CENTRAL  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

F.  Andrews,  and  J.  L.  Strause. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  Texas  Department  of  Water  Resources, 

Austin,  Report  284,  1983.  147  p,  14  fig,  29  tab,  10 

ref. 

Descriptors:  'Water  quality,  'Reservoirs,  'Texas, 
Surface  waters,  Dissolved  oxygen,  Dissolved 
solids,  Iron,  Manganese,  Nitrogen,  Phosphorus, 
Chloride,  Sulfate,  Hardness,  Lake  Granbury,  Lim- 
nology. 

During  water  years  1970-79,  the  concentrations  of 
the  major  dissolved  constituents  in  Lake  Granbury 
on  the  Brazos  River  in  north-central  Texas  aver- 
aged about  1,800  milligrams/L  of  dissolved  solids, 
700  milligrams/L  of  chloride,  and  350  milligrams/ 
L  of  sulfate.  The  water  was  generally  very  hard. 
Thermal  stratification  in  Lake  Granbury  usually 
begins  during  April  and  persists  until  September  or 
October.  Stratification  causes  significant  seasonal 
and  areal  variations  in  the  concentrations  of  dis- 
solved oxygen,  which  in  turn  cause  variations  in 
the  concentrations  of  dissolved  iron  and  manga- 
nese, total  inorganic  nitrogen,  and  total  phospho- 
rus. During  periods  of  summer  stagnation,  reduc- 
ing conditions  result  in  the  dissolution  of  iron  and 
manganese  from  the  bottom  deposits  in  the  lake. 
At  site  AC,  a  deep  site  near  De  Cordova  Bend 
Dam,  iron  concentrations  in  water  near  the  bottom 
during  summer  stagnation  ranged  from  50  to  700 
micrograms/L  and  averaged  230  micrograms/L. 
Manganese  concentrations  ranged  from  1,300  to 
3,700  micrograms/L  and  averaged  1,800  micro- 
grams/L. During  periods  of  winter  circulation  and 
in  water  near  the  surface  during  summer  stagna- 
tion, both  iron  and  manganese  concentrations  aver- 
aged less  than  100  micrograms/L.  The  concentra- 
tions of  total  inorganic  nitrogen  and  total  phospho- 
rus are  greatest  during  the  summer  stagnation  in 
water  near  the  bottom  at  deep-water  sites.  At  site 
AC  during  the  summer,  the  concentration  of  total 
inorganic  nitrogen  averaged  2.37  milligrams/L  and 
the  concentration  of  total  phosphorus  averaged 
0.19  milligrams/L.  The  concentrations  of  both 
these  constituents  in  waters  near  the  surface  during 
the  entire  year  and  in  bottom  waters  during  the 
winter  averaged  0.07  milligrams/L  or  less.  (USGS) 
W88-03928 


WATER  QUALITY  OF  LAKE  WHITNEY, 
NORTH-CENTRAL  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

J.  L.  Strause,  and  F.  L.  Andrews. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  Texas  Department  of  Water  Resources, 

Austin.  Report  290,  1984.  172  p,  15  fig,  31  tab,  12 

ref. 

Descriptors:  'Water  quality,  'Reservoirs,  'Texas, 
Surface  waters,  Stratification,  Dissolved  solids, 
Chlorides,  Sulfates,  Hardness,  Dissolved  oxygen, 
Iron,  Manganese,  Nitrogen,  Phosphorus,  Lake 
Whitney. 

The  volume-weighted  average  concentrations  of 
the  major  dissolved  constituents  in  Lake  Whitney 
on  the  Brazos  River  in  north-central  Texas  usually 
were  less  than  1,300  milligrams/L  of  dissolved 
solids,  500  milligrams/L  of  chloride,  and  300  milli- 


grams/L of  sulfate  during  the  1970-80  water  years. 
The  water  was  very  hard  (hardness  greater  than 
180  milligrams/L  as  calcium  carbonate).  Thermal 
stratification  in  Lake  Whitney  usually  begins 
during  April  and  persists  until  October.  Stratifica- 
tion causes  significant  seasonal  and  areal  variations 
in  the  concentrations  of  dissolved  iron,  dissolved 
manganese,  total  inorganic  nitrogen,  and  total 
phosphorus.  During  summer  stagnation,  reducing 
conditions  result  in  the  dissolution  of  iron  and 
manganese  from  the  bottom  deposits  in  the  lake. 
At  site  AC,  a  deep  site  near  Whitney  Dam,  dis- 
solved iron  concentrations  in  water  near  the 
bottom  during  summer  stagnation  ranged  from  90 
to  400  micrograms/L  and  averaged  about  195  mi- 
crograms/L. Dissolved  manganese  concentrations 
ranged  from  240  to  2,100  micrograms/L  and  aver- 
aged about  1,400  micrograms/L.  The  concentra- 
tions of  total  inorganic  nitrogen  and  total  phospho- 
rus are  greatest  during  summer  stagnation  in  water 
near  the  bottom  at  deep  sites.  At  site  AC  during 
the  summer,  concentration  of  total  inorganic  nitro- 
gen near  the  bottom  averaged  1.3  milligrams/L 
and  the  concentration  of  total  phosphorus  near  the 
bottom  averaged  0.28  milligrams/L.  Seasonal  tem- 
perature variations  and  variations  in  the  concentra- 
tion of  dissolved  oxygen  result  in  dissolved  iron, 
dissolved  manganese,  total  inorganic  nitrogen,  and 
total  phosphorus  being  recycled  within  the  lake; 
however,  no  significant  accumulations  of  these 
constituents  were  detected.  (USGS) 
W88-03944 


PHYTOPLANKTON  DISTRIBUTION  IN 
THREE  THERMALLY  DIFFERENT  BUT  EDA- 
PHICALLY  SIMILAR  REACTOR  COOLING 
RESERVOIRS, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-03990 


WATER  QUALITY  ASSESSMENT:  A  SCREEN- 
ING PROCEDURE  FOR  TOXIC  AND  CON- 
VENTIONAL POLLUTANTS;  PART  3, 

Tetra  Tech,  Inc.,  Lafayette,  CA. 

W.  B.  Mills,  J.  D.  Dean,  D.  B.  Porcella,  S.  A. 

Gherini,  and  R.  J.  M.  Hudson. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB83-100016. 

Price  codes:  A22  in  paper  copy,  A01  in  microfiche. 

EPA-600/6-82-004,  April   1982.  Appendix  D  for 

Part  2.  Contract  No.  68-03-2673. 

Descriptors:  'Thermal  stratification,  'Limnology, 
Reservoirs,  Water  quality,  Water  quality  manage- 
ment, Pollutants,  Temperature,  Biochemical 
oxygen  demand,  Nutrients. 

Thermal  profiles  are  provided  for  a  variety  of 
impoundment  sizes  and  geographic  locations 
throughout  the  United  States.  The  locations  are 
arranged  in  alphabetical  order.  Within  each  loca- 
tion set,  the  profile  plots  are  ordered  by  depth  and 
hydraulic  residence  time.  Locations  of  water 
bodies  in  this  study  include  Atlanta,  Georgia;  Bil- 
lings, Montana;  Burlington,  Vermont;  Flagstaff, 
Arizona;  Fresno,  California;  Minneapolis,  Minne- 
sota; Salt  Lake  City,  Utah;  San  Antonio,  Texas; 
Washington,  D.C.;  and  Wichita,  Kansas.  This  ma- 
terial is  an  appendix  to  a  manual  for  assessing  the 
loading  and  fate  of  conventional  pollutants  and 
toxic  pollutants  in  streams,  impoundments,  and  es- 
tuaries. (Halterman-PTT) 
W88-03992 


GROWTH  AND  SURVIVAL  OF  PERTTRICH 
COLLATES  IN  AN  URBAN  STREAM, 

Tokyo  Metropolitan  Univ.  (Japan).  Dept.  of  Biol- 
ogy- 

Y.  Kusuoka,  and  Y.  Watanabe. 
Oecologia  OECOBX,  Vol.   73,  No.    1,  p   16-20, 
August  1987.  8  fig,  20  ref. 

Descriptors:  'Population  growth,  'Protozoa, 
'Streams,  Aquatic  environment,  Aquatic  animals, 
Ecosystems,  Survival. 
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A  computerized  system  was  devised  to  trace  the 
attachment,  growth  and  disappearance  of  petrich 
ciliates  in  an  urban  river.  By  tracing  the  develop- 
ment of  each  Carchesium  polypinum  colony  in  the 
river,  it  was  possible  to  estimate  the  actual  growth 
rate  of  this  species  without  considering  the  effect 
of  immigration.  The  survival  and  colonization  rates 
of  the  colonies  and  individuals  of  solitary  species 
could  also  be  estimated.  C.  polypinum  showed 
high  growth  rates  (r=1.370/day,  doubling  time 
12.14  hr).  The  number  of  daily  colonizers  also 
increased  at  a  high  rate,  and  the  combination  of 
growth  and  colonization  caused  very  high  popula- 
tion increase  rates  at  the  area  level.  Because  of  its 
low  survivorship,  the  rate  of  Vorticella  micros- 
toma increase  was  much  lower  than  previously 
reported.  The  survival  of  solitary  species  and  small 
colonies  was  lower  than  with  large  colonies,  and 
fewer  new  colonizers  survived  with  the  develop- 
ment of  the  attached  microbial  community.  (Au- 
thor's abstract) 
W88-04009 


EXPERIMENTAL  EVIDENCE  FOR  INTERAC- 
TIVE HABITAT  SEGREGATION  BETWEEN 
ROACH  (RUTILUS  RUTILUS)  AND  RUDD 
(SCARDINIUS  ERYTHROPHTHALMUS)  IN  A 
SHALLOW  EUTROPHIC  LAKE, 
Lund  Univ.  (Sweden).  Dept.  of  Ecology. 
L.  Johansson. 

Oecologia  OECOBX,  Vol.  73,  No.  1,  p  21-27, 
August  1987.  9  fig,  4  tab,  37  ref. 

Descriptors:  'Roaches,  *Rudd,  *Eutrophic  lakes, 
Aquatic  ecosystems,  Limnology,  Population 
growth,  Food  habits,  Survival,  Population  dynam- 
ics, Aquatic  animals,  Ecosystems. 

The  competitive  interactions  between  roach  (Ruti- 
lus  rutilus)  and  rudd  (Scardinius  erythrophthalmus) 
were  investigated  in  two  habitats,  the  open  water 
and  the  water-lily  zone.  The  growth  rates  of  both 
species  in  enclosures  were  lower  when  confined 
together  than  when  alone,  demonstrating  interspe- 
cific competition.  Allopatric  roach  had  the  highest 
growth  rate  in  both  habitats  although  the  open 
water  was  preferred.  The  diets  of  both  species 
were  dominated  by  zooplankton  in  both  the  open 
water  and  waterlily  zones.  In  laboratory  experi- 
ments, roach  had  significantly  higher  feeding  rates 
than  rudd  when  fed  D.  magna  and  Cyclops  sp.  The 
impact  of  roach  on  the  mean  sizes  and  densities  of 
zooplankton  in  the  enclosures,  together  with  the 
results  from  the  laboratory  study,  indicate  that 
roach  were  competitively  superior  in  the  open 
water.  Because  of  high  mortality  in  the  sympatric 
waterlily  enclosure,  no  conclusions  about  interspe- 
cific competition  in  this  habitat  could  be  drawn. 
The  observed  habitat  segregation  between  roach 
and  rudd  was  at  least  partly  interactive.  (Author's 
abstract) 
W88-04010 


VARIABILITY  IN  THE  CHEMISTRY  OF  ESTU- 
ARINE  PLANTS  AND  ITS  EFFECT  ON  FEED- 
ING BY  CANADA  GEESE, 

Marine  Biological  Lab.,  Woods  Hole,  MA. 

R.  Buchsbaum,  and  I.  Valiela. 

Oecologia  OECOBX,  Vol.  73,  No.  1,  p  146-153, 

August  1987.  5  fig,  2  tab,  38  ref.  NSF  Grant  No. 

DEB  81-09-371. 

Descriptors:  'Estuaries,  'Aquatic  plants,  'Chemi- 
cal analysis,  'Geese,  Seasonal  variation,  Food 
habits,  Eelgrass,  Marsh  grass,  Nitrogen,  Nutrients, 
Carbohydrates,  Proteins. 

The  influence  of  interspecific  and  seasonal  vari- 
ations in  plant  chemistry  on  food  choices  by  adult 
and  gosling  Canada  Geese,  Branta  canadensis,  on 
Cape  Cod,  Massachusetts,  were  investigated.  The 
geese  fed  primarily  on  the  abundant  marsh  grasses, 
Spartina  spp.,  and  rushes,  Juncus  gerardi,  early  in 
the  growing  season  and  switched  to  a  greater 
dependence  on  eelgrass,  Zostera  marina,  later. 
Forbs  were  generally  avoided  all  season  even 
when  growing  within  patches  of  abundant  species. 
The  avoidance  of  forbs  was  related  to  their  low 
abundance  and  their  high  concentrations  of  deter- 
rent secondary  metabolites.  Differences  in  plant 
chemistry  also  determined  the  switch  from  marsh 


graminoids  to  Z.  marina  during  the  growing 
season.  Marsh  grasses  were  higher  than  Z.  marina 
in  nitrogen,  particularly  in  the  spring  when  the 
nitrogen  requirement  of  geese  is  especially  high.  Z. 
marina  was  a  better  source  of  soluble  carbohy- 
drates and  was  the  preferred  food  during  the 
summer  when  the  need  to  build  up  energy  reserves 
may  be  more  critical  to  geese  than  protein  intake. 
Goslings,  which  require  a  diet  higher  in  nitrogen 
than  do  adults,  fed  on  marsh  graminoids  later  into 
the  growing  season  than  the  adults.  The  nitrogen 
content  of  the  diets  of  goslings  was  significantly 
higher  than  that  available  to  them  in  the  plants, 
indicating  that  they  selected  for  nitrogen.  The  diets 
of  non-breeding  adults  in  the  spring  and  all  geese 
in  mid  summer  closely  reflected  the  nutrient  con- 
tent of  the  plants.  The  diet  of  breeding  adults  was 
more  similar  to  that  of  their  goslings  than  to  that  of 
non-breeding  adults.  The  effects  of  plant  chemistry 
and  the  nutritional  needs  of  geese  on  food  choices 
were  modified  by  the  need  to  select  a  safe  feeding 
site.  (Author's  abstract) 
W88-04012 


RELATIVE      IMPORTANCE      OF      ACIDITY 
SOURCES  FOR  HUMIC  LAKES  IN  NORWAY, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04013 


RATE    OF    ACIDIFICATION    OF    AQUATIC 
ECOSYSTEMS  IN  ONTARIO,  CANADA, 

Ontario  Ministry  of  the  Environment,  Dorchester. 

Dorset  Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04015 


AQUATIC  MICROBIAL  ACTIVITY  AND  MA- 
CROFAUNAL  PROFILES  OF  AN  OKLAHOMA 
STREAM, 

Cooperative  Inst,  for  Research  in  Environmental 

Science,  Boulder,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04019 


APPLICATION  OF  PYROLYSIS-GAS  CHRO- 
MATOGRAPHY-MASS  SPECTROMETRY  TO 
THE  CHARACTERIZATION  OF  HUMIC  SUB- 
STANCES RESULTING  FROM  DECAY  OF 
AQUATIC  PLANTS  IN  SEDIMENTS  AND 
WATERS, 

Perpignan  Univ.  (France).  Lab.  of  Marine  Sedi- 
mentalogy  and  Geochemistry. 
F.  Gadel,  and  A.  Bruchet. 

Water  Research  WATRAG,  Vol.  21,  No.  10,  p 
1 195-1206,  October  1987.  6  fig,  2  tab,  35  ref. 

Descriptors:  'Water  analysis,  'Aquatic  plants, 
'Humic  matter,  'Decay,  'Gas  chromatography, 
•Mass  spectrometry,  Algae,  Pyrolysis,  Lakes, 
Phenols,  Cresols,  Lagoons,  Humic  acid,  Fulvic 
acid,  Organic  compounds. 

Pyrolysis-gas  chromatography-mass  spectrometry 
(GC-MS),  elemental  analysis  and  infra  red  (i.r.) 
spectroscopy  reveal  major  differences  between 
humic  substances  from  aquatic  plants  (algae  and 
aquatic  phanerogams)  and  lagoonal,  marine  and 
lacustrine  deposits.  Algae  are  enriched  in  proteins 
and  their  pyrolysis  yields  numerous  nitrogenous 
by-products  (alkylpyrroles,  nitriles  and  alkylpyri- 
dines)  along  with  aromatic  compounds  which  are 
thought  to  reflect  the  decomposition  of  individual 
amino-acids  (styrene,  toluene,  phenol  and  p- 
cresol).  These  compounds  are  less  abundant  in  the 
pyrolysis  products  of  humic  substances  from  phan- 
erogams with  increasing  amounts  of  methoxyphen- 
ols,  characteristics  of  lignins.  In  the  deposits  of  the 
Kerguelen  Islands  and  of  a  'blue  lake'  in  Green- 
land, the  importance  of  algal  populations  is  empha- 
sized by  pyrolysis  products  corresponding  to  ni- 
trogenous and  carbohydrate  derivatives.  Phenols 
and  cresols  in  the  pyrochromatograms  of  these 
samples  are  interpreted  as  evidence  of  polypeptides 
rather  than  lignin:  p-cresol  is  much  more  abundant 
than  the  other  cresols,  suggesting  the  formation  of 
phenols  by  way  of  tyrosine.  Lagoonal  sediments,  in 
contrast,  seem  typical  of  intermixed  development 
of  algae  and  phanerogams.  Differences  between 


Lakes — Group  2H 

fulvic  and  humic  acids  are  emphasized  by  the 
development  of  polyphenols  and  protein  deriva- 
tives in  humic  acids  compared  to  polysaccharide 
derivatives  in  fulvic  acids.  Other  constituents  re- 
vealed by  PY-GC-MS  include  N-acetyl  aminosu- 
gars,  phthalates  and  aliphatic  compounds.  (Au- 
thor's abstract) 
W88-04022 


PHOSPHATE  EXCHANGE  CHARACTERIS- 
TICS OF  WET  AND  DRIED  SEDIMENT  SAM- 
PLES FROM  A  HYPERTROPHIC  RESER- 
VOIR: IMPLICATIONS  FOR  THE  MEASURE- 
MENTS OF  SEDIMENT  PHOSPHORUS 
STATUS, 

National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 

For  primary  bibliographic  entry  see  Field  5A. 
W88-04025 


SESTON  DYNAMICS  IN  TWO  TEXAS  PRAI- 
RIE STREAMS, 

Texas  Univ.  at  Dallas,  Richardson.  Graduate  Pro- 
gram in  Environmental  Sciences. 
B.  H.  Hill,  and  T.  J.  Gardner. 
American    Midland    Naturalist   AMNAAF,    Vol. 
118,  No.  1,  p  85-93,  July  1987.  3  fig,  2  tab,  32  ref. 

Descriptors:  'Seston,  'Organic  matter,  'Texas, 
'Streams,  Seasonal  variation,  Ecosystems,  Particle 
size. 

Particulate  organic  matter  (seston)  was  sampled  at 
weekly  to  monthly  intervals  between  October  1984 
and  November  1985  in  two  Texas  prairie  streams. 
Discharge  in  these  two  streams  ranged  from  0- 
1,350  L/sec  at  Site  1  (2nd  order)  and  0-3,310  L/sec 
at  Site  2  (3rd  order).  Seston  concentration  at  Site  1 
averaged  10.55  +  or  -  4.10  mg  AFDW/L  (Ash 
Free  Dry  Weight)  and  ranged  from  0.81-232  mg 
AFDW/L.  At  Site  2  mean  seston  concentration 
was  15.09  +  or  -  4.28  mg  AFDW/L,  and  ranged 
from  0.81-203  mg  AFDW/L.  Seasonally,  highest 
seston  concentrations  were  measured  in  autumn, 
averaging  45.8  mg  AFDW/L  at  Site  1  and  40.8  mg 
AFDW/L  at  Site  2.  Lowest  seston  concentrations 
and  transport  were  measured  in  winter  at  both 
sites.  Minimum  seston  concentrations  averaged  2.9 
and  6.6  mg  AFDW/L,  respectively,  for  Sites  1  and 
2.  Total  seston  concentrations  at  both  sites  were 
moderately  to  highly  correlated  with  discharge, 
both  seasonally  and  annually  (r-squared  =  .52-.95). 
Seston  transport  averaged  1583  +  or  -  1037  mg 
AFDW/sec  (range  0-313,794  mg  AFDW/Sec)  at 
Site  1  and  2177  +  or  -  1 188  mg  AFDW/sec  (range 
0-673,850  mg  AFDW/sec)  at  Site  2.  Transport  was 
significantly  greater  (t-test,  p  <  .05)  at  Site  2,  even 
when  adjusted  to  transport  per  unit  discharge  and 
watershed  area.  Median  seston  particle  size  at  Site 
1  averaged  60.8  +  or  -  0.9  micrometers,  and 
ranged  from  53.2-79.5  micrometers.  Median  parti- 
cle size  at  Site  2  averaged  60.8  +  or  -  0.9  microme- 
ters, with  a  range  of  53.7-63.5  micrometers. 
Median  particle  size  was  significantly  larger  (t-test, 
P<0.05)  at  Site  1.  There  were  no  significant  sea- 
sonal differences  in  median  particle  size  at  either 
site.  Seston  at  both  sites,  and  on  most  dates,  was 
dominated  by  the  ultrafine  size  fraction  (0.45-41 
micrometers),  averaging  83%  of  the  seston  at  Site 
1  and  91%  at  Site  2.  (Author's  abstract) 
W88-04052 


INADEQUACY  OF  THE  EUCARYOTE  INHIBI- 
TOR CYCLOHEXIMIDE  IN  STUDLES  OF  PRO- 
TOZOAN GRAZING  ON  BACTERIA  AT  THE 
FRESHWATER-SEDIMENT  INTERFACE, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
S.  C.  Tremaine,  and  A.  L.  Mills. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  8,  p  1969-1972,  August 
1987.  1  fig,  4  tab,  29  ref.  National  Science  Founda- 
tion Grant  BSR-8601087. 

Descriptors:  'Food  chains,  'Protozoa,  'Grazing, 
'Water  quality  control,  'Aquatic  bacteria,  'Cyclo- 
heximide,  'Sediment-water  interfaces,  Inhibition, 
Microbiological  studies,  Lakes,  Ecological  effects, 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 

Lake   sediments,   Anaerobic   bacteria,   Sensitivity 
analysis,  Water  quality. 

Four  guilds  from  a  lake  sediment-water  interface 
microbial  community  were  isolated  and  tested  for 
sensitivity  to  cycloheximide  (0. 1  to  200  milligram/ 
liter).  Field  experiments  were  conducted  to  com- 
pare the  inhibition,  dilution,  and  filtration  methods 
for  determining  grazing  rates.  Cycloheximide  in- 
hibited anaerobic  bacteria  at  50  milligrams/liter, 
and  inhibition  of  bacterial  growth  was  observed  in 
the  grazing  experiments.  The  results  show  that  the 
assumption  of  selective  inhibition  of  heterotrophic 
eucaryotes  was  violated  and  preclude  the  use  of 
cycloheximide  in  grazing  experiments.  (Author's 
abstract) 
W88-04085 


ESTIMATES  OF  BACTERIAL  PRODUCTION 
AND    MORTALITY    IN    THE    EBRO    RIVER 

(SPAIN), 

Barcelona  Univ.  (Spain).  Dept.  of  Microbiology. 

J.  Martinez,  J.  Garcia,  and  J.  Vives-Rego. 

Letters  in  Applied  Microbiology,  Vol.  4,  No.  6,  p 

145-147,  1987.  15  ref. 

Descriptors:  'Bacterial  analysis,  *Ebro  River, 
♦Mortality,  'Productivity,  'Bacteria,  Thymidine 
incorporation  method,  Tracers,  Isotopic  tracers, 
Radioisotopes,  Tritium,  Ebro  River,  Spain,  Mortal- 
ity, Grazing,  Growth  rates. 

In  the  terminal  part  of  the  Ebro  River,  bacterial 
production  and  mortality  were  studied.  Bacterial 
production  was  estimated  by  the  thymidine  incor- 
poration method  and  from  estimates  of  growth 
rate.  Bacterial  mortality  and  grazing  were  studied 
using  differential  filtration  of  a  H3-labelled  popula- 
tion. Production  is  estimated  as  about  0.15  times  10 
to  the  9th  power  bacteria/liter/hour  and  total  mor- 
tality is  about  0.016/hour.  Grazing  accounts  for 
about  56%  of  the  total  mortality  process.  (Author's 
abstract) 
W88-04129 


SPATIO-TEMPORAL  VARIABDLITY  OF 
CHAETOZONE  SETOSA  (MALMGREN)  POP- 
ULATIONS ON  AN  ORGANIC  GRADIENT  IN 
THE  BAY  OF  BREST,  FRANCE, 

Universite      de       Bretagne-Occidentale,       Brest 
(France).  Lab.  d'Oceanographie  Biologic 
For  primary  bibliographic  entry  see  Field  2L. 
W88-04167 


EFFECT  OF  WATER  FLOW  ON  GROWTH 
AND  REPRODUCTION  OF  CELLEPORELLA 
HYALINA  (L.) 

(BRYOZOA:CHEHOSTOMATA), 

University  Coll.  of  North  Wales,  Bangor.  School 
of  Animal  Biology. 
J.  M.  Cancino,  and  R.  N.  Hughes. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  112,  No.  2,  p  109-130,  Octo- 
ber 27,  1987.  12  fig,  4  tab,  34  ref. 

Descriptors:  'Water  flow,  'Population  dynamics, 
'Celleporella  hyalina,  Bioassays,  Ecology,  Growth 
rate,  Autozoids,  Zooids,  Physiology,  Bryozoans. 

Colonies  of  Celleporella  hyalina  (L.),  settled  on 
glass  petri  dishes,  were  grown  in  the  Menai  Straits. 
Water  flow  over  the  colonies  was  either  unrestrict- 
ed or  increasingly  restricted  by  short  and  long 
funnels  fitted  over  the  petri  dishes.  Under  all  con- 
ditions, colonies  grew  exponentially  for  the  first 
few  weeks,  but  then  growth  decelerated.  Growth 
rate  at  standard  size  was  minimal  in  winter  (De- 
cember-February). Restricted  water  flow  en- 
hanced growth  during  winter  but  retarded  growth 
at  other  times.  Colonies  began  sexual  reproduction 
at  a  size  of  approximately  57  autozooids,  but  at 
different  ages  depending  on  growth  conditions. 
When  colonies  had  accumulated  1000-2000  auto- 
zooids, the  number  of  reproductive  zooids  (males 
plus  females)  per  autozooid  became  asymtotic  in 
the  ratio  of  1.0:2.0:3.6  in  conditions  of  restricted, 
semirestricted,  and  unrestricted  water  flow,  respec- 
tively. The  proportion  of  sexual  zooids  that  were 
reproductively  active  was  greater  among  colonies 
experiencing  greater  water  flow  and,  for  all  treat- 


ments, was  greatest  in  June  and  least  in  winter. 
The  experimentally  induced  trends  in  growth  and 
reproduction  were  reversed  by  translocating  colo- 
nies from  one  regime  of  water  flow  to  another. 
Colonies  had  lower  budding  rates  when  grown 
close  to  neighboring  colonies  than  when  isolated, 
but  the  ratio  of  reproductive  zooids  to  autozooids 
was  similar  in  both  treatments.  Ratios  of  female  to 
male  zooids  varied  among  colonies  but  with  no 
clear  relation  to  the  experimental  conditions,  sug- 
gesting that  relative  investments  in  male  and 
female  functions  are  largely  under  genetic  control. 
The  life  history  of  C.  hyalina  is  well-suited  to  the 
ephemeral  frondal  tissue  of  Laminaria  saccharina 
L.  (Lamour),  commonly  used  as  a  substratum  in 
British  waters.  Early  sexual  maturity  and  sexual 
activity,  concurrent  with  somatic  growth,  maxi- 
mize average  sexual  output  in  the  circumstances  of 
unpredictable  longevity.  (Author's  abstract) 
W88-04171 


POSSIBLE  MECHANISMS  UNDERLYING  CO- 
PEPOD  GRAZING  RESPONSES  TO  LEVELS 
OF  TOXICITY  EV  RED  TH)E  DENOFLAGEL- 
LATES, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  2L. 
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COMMUNITY  RESOURCE  MANAGEMENT  IN 
A  TROPICAL  WATERSHED  -  A  CASE  STUDY, 
D.  B.  Zoleta. 

Journal  '86.  World  Resources  Institute,  pp  73-82, 
1986.  14  ref. 

Descriptors:  'Resources  management,  'Water- 
sheds, 'Case  studies,  'Philippines,  'Buhi  water- 
shed, Land  use,  Ecological  effects,  Management 
planning,  Water  resources  development. 

Upland  and  watershed  areas  have  long  been  seen 
as  reserves  for  growing  populations  and  as  devel- 
opment frontiers.  As  a  result,  in  many  tropical 
countries,  the  exploitation  is  destabilizing  water- 
shed-production systems.  In  the  Philippines,  one 
million  hectares  of  watershed  is  now  degraded. 
Land  use  effects  on  the  watershed,  lake  use  effects 
on  lake  resources,  and  a  watershed  management 
plan  are  highlighted  in  this  discussion.  The  15 
elements  of  the  community  resource  management 
and  development  plan  are:  (1)  An  appraisal  of  the 
resource  endowments  and  limitations  of  the  water- 
shed; (2)  An  analysis  of  human  population  dynam- 
ics; (3)  An  appraisal  and  analysis  of  local  people's 
uses  of  and  demands  on  the  watershed;  (4)  An 
appraisal  and  analysis  of  outside  groups'  demands 
on  the  lake  and  the  watershed;  (5)  An  analysis  of 
the  conflicting  demands  and  uses  of  the  watershed; 
(6)  An  appraisal,  analysis,  and  ranking  of  the  prob- 
lems besetting  the  area;  (7)  An  analysis  of  the 
impacts  of  these  problems  on  the  watershed  and 
lake  over  time;  (8)  An  appraisal  and  ranking  of 
possible  solutions  that  could  solve  the  area's  prob- 
lems; (9)  A  thorough  understanding  of  the  legal, 
institutional,  social,  economic,  political,  and  cultur- 
al scenarios  in  the  watershed;  (10)  An  assessment 
of  the  potentials  or  prospects  for  developing  the 
lake  and  watershed;  (1 1)  An  appraisal  of  feasible 
practical  programs  and  activities  that  could  com- 
plement each  other;  (12)  An  appraisal  of  local 
people's  and  other  resource  users'  willingness  to 
cooperate  and  affect  changes  in  the  watershed;  (13) 
An  appraisal  of  local  government's  efforts  and 
willingness  to  initiate,  cooperate,  and  bring  about 
constructive  changes;  (14)  An  appraisal  of  the  in- 
fluences of  regional  and  national  policy-makers 
and  the  identification  of  ways  to  maximize  these 
efforts  through  cooperation;  and  (15)  An  appraisal 
of  the  benefits  and  possible  problems  that  would 
result  if  the  watershed  and  lake  resources  were 
developed.  (Lantz-PTT) 
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BASIN  SCALE  MODEL  OF  SOLUTE  TRANS- 
PORT, 

Padua  Univ.  (Italy).  1st.  di  Idraulica. 

For  primary  bibliographic  entry  see  Field  2K. 
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BENTHIC  COMMUNITY  STRUCTURE  AND 
COMPOSITION  AMONG  ROCKY  HABITATS 
IN  THE  GREAT  LAKES  AND  KEUKA  LAKE, 
NEW  YORK, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

M.  H.  Winnell,  and  D.  J.  Jude. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.  1,  p  3-17,  1987.  4  fig,  4  tab,  38  ref.  NOAA 
Grant  No.  NOAA  80-D-00072. 

Descriptors:  'Great  Lakes,  'Benthic  environment, 
'Ecosystems,  Benthic  fauna,  Invertebrates,  Lakes. 

Benthic  invertebrates  were  collected  from  12 
rocky  sites  in  Lake  Michigan,  Lake  Superior,  and 
Keuka  Lake,  New  York.  Proportionate  abun- 
dances of  benthic  components  occurring  in  rock 
scrape  (131  spp.)  and  pumped  (167  spp.)  samples 
(190  spp.  total)  were  compared  using  coefficient  of 
community  (CC)  and  percent  similarity  of  commu- 
nity (PSc).  Pumped  samples  were  judged  better 
estimators  of  benthic  community  structure  and 
composition  than  were  rock  scrape  samples  be- 
cause they  more  thoroughly  and  instantaneously 
sampled  the  benthos.  Rock  scrape  samples  in  par- 
ticular were  subject  to  loss  of  Amphipoda.  Com- 
parisons among  sites  using  CC,  PSc,  and  cluster 
analysis  indicated  two  major  clusters  of  sites,  one 
dominated  by  Chironomidae  and  the  other  domi- 
nated for  the  most  part  by  the  amphipod  Hyalella 
azteca.  No  water  chemistry  differences  of  biologi- 
cal importance  were  noted  during  the  fall  and  no 
biological  interactions,  such  as  fish  predation, 
could  explain  observed  benthic  community  differ- 
ences. The  factor  which  best  accounted  for  differ- 
ences in  the  benthic  community  among  sites  was 
physical  characteristics  such  as  water  temperature, 
shelter  from  excessive  wave  activity,  and  rock 
configuration.  However,  despite  differences,  the 
most  remarkable  feature  among  rock  sites  was 
their  similarity  since  dominant  taxa  of  Amphipoda, 
Chironomidae,  Acarina,  and  to  some  extent  Naidi- 
dae,  were  quite  predictable,  although  rank  order  of 
dominance  changed  from  site  to  site.  Similarity 
among  sites  was  attributed  to  similar  trophic  condi- 
tions, while  dissimilarity  was  attributed  to  physical 
characteristics  acting  within  and  upon  each  site. 
(Author's  abstract) 
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DISTRIBUTION  OF  PHOTOSYNTHETIC  PIG- 
MENTS IN  NEARSHORE  SEDIMENTS  OF 
LAKE  MICHIGAN, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

T.  F.  Nalepa,  and  M.  A.  Quigley. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.    1,  p  37-42,    1987.   2  fig,  2  tab,   32  ref. 

Descriptors:  'Photosynthetic  pigments,  'Lake 
Michigan,  'Lake  sediments,  Detritus,  Chemical 
analysis,  Pigments,  Seasonal  variation,  Chlorophyll 
a,  Invertebrates. 

To  characterize  nearshore  detrital  deposits  and  to 
identify  potential  input  sources,  photosynthetic 
pigments  were  examined  in  sediment  cores  taken 
from  three  stations  in  nearshore  Lake  Michigan 
between  May  and  October  1979.  Two  stations 
were  located  at  1 1  m  and  one  was  at  23-m  depth. 
At  the  1 1-m  stations,  total  pigment  concentrations 
in  the  upper  0-1  cm  layer  were  greatest  in  May  and 
then  declined,  while  seasonal  changes  at  the  23-m 
station  were  not  apparent.  A  high  proportion  of 
the  spring  influx  of  pigment  at  the  1 1-m  depth  was 
undegraded,  indicating  freshly  settled  material 
from  the  water  column  as  a  likely  source.  Sediment 
chlorophyll  concentrations  in  the  spring  were  as 
high  as  212  micrograms/gm,  but  typical  summer 
values  were  1-7  nanograms/gm.  Although  these 
pelagic  inputs  are  temporary,  strong  links  exist 
between  this  material  and  benthic  invertebrate  dis- 
tributions. (Author's  abstract) 
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LAKE  ONTARIO  AND  OSWEGO  RIVER  AND 
HARBOR, 

State  Univ.  of  New  York  Coll.  at  Brockport.  Dept. 

of  Biological  Sciences. 

J.  C.  Makarewicz. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

13,   No.    1,  p  56-64,    1987.   3  fig,  4  tab,  27  ref. 

Descriptors:  *Phytoplankton,  'Oswego  River, 
•Lake  Ontario,  'Population  density.  Seasonal  vari- 
ation, Shores,  Species  diversity,  Coastal  waters, 
Chlorides,  Diatoms. 

Phytoplankton  samples  were  collected  during  July, 
August,  and  October  of  1981  from  16  stations 
located  in  the  nearshore  of  Lake  Ontario  and  in  the 
Oswego  Harbor  and  river.  Phytoplankton  assem- 
blages represented  many  species  widely  recognized 
as  associated  with  eutrophic  environments  and  en- 
vironments possessing  high  chloride  levels.  Pico- 
plankton  and  diatoms  were  the  dominant  groups 
on  a  numerical  and  biovolume  basis,  respectively. 
The  eutrophic  species  Stephanodicus  tenis,  Fragi- 
laria  capucina,  and  Scenedesmus  spp.  were  present 
in  the  Oswego  Harbor  and  river  with  substantially 
higher  abundances  than  in  the  nearshore  region  of 
Lake  Ontario.  A  decrease  in  abundance  of  the 
historically  prevalent  Asterionella  and  Tabellaria 
and  an  increase  in  cryptomonads  is  suggested  for 
the  Oswego  area.  Halophilic  species  dominated  the 
diatom  assemblage  of  the  Oswego  Harbor  and 
mouth  of  the  Oswego  River.  The  abundance  of 
halophilic  species  was  correlated  with  high  con- 
ductivity and  chloride  levels.  Cyclotella  atomus, 
C.  cryptica,  and  C.  meneghiniana,  the  dominant 
halophilic  species  at  the  harbor  and  river  stations, 
accounted  for  36.6%  of  the  total  diatom  abun- 
dance. (Author's  abstract) 
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FACTORS  CONTRTBUTING  TO  DEVELOP- 
MENT OF  FRAGILARIA  CRONTONENSIS 
KITTON  PULSES  IN  PIGEON  BAY  WATERS 
OF  WESTERN  LAKE  ERIE, 

Windsor  Univ.  (Ontario).  Dept.  of  Biology. 

J.  H.  Hartig. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

13,  No.    1,  p  65-77,   1987.  6  fig,   1   tab,   39  ref. 

Descriptors:  'Fragilaria  crontonensis,  'Population 
dynamics,  'Lake  Erie,  'Pigeon  Bay,  Seasonal  vari- 
ation, Water  temperature,  Light  penetration,  Strat- 
ification, Nutrient  mixing,  Turbidity,  Phosphorus, 
Silica,  Population  growth,  Surface  winds. 

The  factors  which  have  contributed  to  the  anoma- 
lous, large,  summer  Fragilaria  crontonensis  pulses 
in  Pigeon  Bay  were  investigated  in  experiments 
designed  to  study  the  effects  of  nutrients  and  the 
interaction  of  light  and  nutrients  on  growth,  by 
field  monitoring,  and  a  review  of  published  studies. 
Summer  not  only  provides  optimal  water  tempera- 
tures for  F.  crontonensis  growth,  but  peak  incident 
solar  radiation  ater  transparency.  It  is  hypothesized 
that  F.  crotonensis  pulses  during  summer  are  de- 
pendent upon  three  major  factors:  (1)  adequate 
supplies  of  nutrients  (silica  and  phosphorus);  (2)  the 
presence  of  slight  thermal  stratification  with  con- 
comitant wind  velocities  sufficient  to  keep  cells 
circulating  in  the  surface  mixed  layer;  and  (3)  the 
presence  of  low  turbidities  with  concomitant  irra- 
diance  sufficient  for  growth.  Once  such  physico- 
chemical  conditions  exist,  it  appears  that  F.  cron- 
tonensis can  grow  rapidly  (because  it  is  adapted  to 
low  light  and  is  a  superior  exploitative  competitor 
for  phosphorus  and  silica)  and  achieve  densities  as 
high  as  950,000  cells/L.  Such  pulses  may  be  termi- 
nated by  lack  of  wind  (which  allows  cells  to  sink 
out  of  the  photic  zone),  high  wind  velocities 
(which  increase  turbidity  and  decrease  light  pene- 
tration), or  depletion  of  nutrients.  Fragilaria  cron- 
tonensis is  probably  not  affected  by  zooplankton 
grazing  because  of  its  large  size  and  chain-forming 
morphology.  An  order  of  magnitude  increase  in 
summer  nitrogen  :phosphorus  ratios  in  Pigeon  Bay 
since  the  late  1960s  may  have  provided  a  more 
optimal  environment  for  F.  crontonensis  growth  in 
recent  years.  (Author's  abstract) 
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OBSERVATIONS  OF  HYDRA  FROM  A  SUB- 
MERSIBLE AT  TWO  DEEPWATER  SITES  IN 
LAKE  SUPERIOR, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

T.  F.  Nalepa,  C.  C.  Remsen,  and  J.  V.  Klump. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.  1,  p  84-87,  1987.  4  fig,  21  ref. 

Descriptors:  'Hydra,  'Lake  Superior,  'Deep 
water,  Sandstone,  Benthos,  Species  diversity, 
Plankton. 

During  a  series  of  submersible  dives  at  depths  of 
300  m  and  400  m  in  southern  Lake  Superior, 
Hydra  were  observed  attached  to  a  variety  of  hard 
substrates  including  individual  rocks,  the  edges  of 
large  boulders,  and  the  undersurfaces  of  sandstone 
ledges.  Although  widespread,  populations  were 
generally  found  in  distinct  clumps.  Based  strictly 
on  morphological  features,  the  species  resembled 
H.  littoralis  or  H.  carnea.  The  finding  of  Hydra  at 
depths  of  400  m  in  Lake  Superior,  the  deepest 
sounding  in  the  Great  Lakes,  would  indicate  that 
Hydra  are  not  limited  by  depth  provided  there  are 
hard  substrates  available  for  attachment  and  an 
adequate  number  of  prey  organisms.  (Lantz-PTT) 
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DYNAMICS  OF  LAKE  MICHIGAN  PHYTO- 
PLANKTON: MECHANISMS  CONTROLLING 
EPILIMNETIC  COMMUNITIES, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

D.  Scavia,  and  G  L.  Fahnenstiel. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.  2,  p  103-120,   1987.  9  fig,  3  tab,  84  ref. 

Descriptors:  'Limnology,  'Lake  Michigan,  'Phy- 
toplankton, 'Ecosystems,  'Epilimnion,  Algae,  Or- 
ganic carbon,  Sedimentation,  Zooplankton,  Dia- 
toms, Population  dynamics. 

Lake  Michigan  epilimnetic  algal  and  particulate 
organic  carbon  sedimentation  rates,  determined 
from  moored  and  floating  sediment  traps,  and  algal 
loss  rates  due  to  crustacean  zooplankton  grazing, 
determined  from  manipulation  experiments  with 
natural  assemblages,  were  estimated  during  1983 
and  1984  field  seasons.  Sedimentation  was  the  most 
important  algal  loss  in  spring  when  colonial  dia- 
toms and  calanoid  copepods  dominated  the  plank- 
ton. Grazing  was  the  most  important  loss  during 
summer  when  phytoflagellates  and  Daphnia  spp. 
dominated.  Comparisons  between  algal  community 
production  and  loss  due  to  sedimentation  and  graz- 
ing suggest  that  natural  mortality  may  be  signifi- 
cant, but  it  does  not  dominate  control.  It  is  hypoth- 
esized that  the  extent  of  the  spring  algal  bloom 
should  be  predictable,  based  on  winter  concentra- 
tion of  available  nutrients  and  on  meteorological 
events  influencing  the  timing  of  the  onset  of  ther- 
mal stratification.  It  is  further  hypothesized  that 
nutrient-controlled  sedimentation  is  responsible  for 
the  major  seasonal  taxonomic  shift  among  phyto- 
plankton. While  food  web  alterations  have  resulted 
in  decreased  summer  epilimnetic  phytoplankton 
concentration  and  production,  they  appear  to  have 
increased  those  properties  below  the  thermocline. 
This  shift  of  production  to  deeper  in  the  water 
column  places  relatively  more  emphasis  on  pro- 
duction of  larger  cells,  where  direct  energy  trans- 
fer from  primary  producers  to  the  large  inverte- 
brate prey  of  larval  and  adult  fish  can  occur. 
(Lantz-PTT) 
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SEASONAL  BATHYTHERMAL  DISTRIBU- 
TION OF  JUVENILE  LAKE  TROUT  IN  LAKE 
ONTARIO, 

Fish  and  Wildlife  Service,  Oswego,  NY.  Oswego 

Biological  Station. 

J.  H.  Elrod,  and  C.  P.  Schneider. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

13,  No.  2,  p  121-134,  5  fig,  7  tab,  16  ref. 

Descriptors:  'Limnology,  'Lake  trout,  'Trout, 
'Lake  Ontario,  'Population  distribution,  'Bathyth- 
ermal  distribution,  Lake  fisheries,  Seasonal  varia- 


tion, Water  temperature,  Seneca  Lake,  Lake  Supe- 
rior, Thermal  stratification,  New  York. 

Bathythermal  distributions  of  hatchery-reared  lake 
trout  of  three  genetic  strains  (Lake  Superior; 
Clearwater  Lake,  Manitoba;  and  Seneca  Lake, 
New  York)  were  described  from  catches  with 
bottom  trawls  in  Lake  Ontario  during  April-May, 
June,  July-August,  and  October,  1978-1984.  This 
work  was  part  of  a  program  to  evaluate  post- 
stocking  performance  of  hatchery-reared  fish  and 
identify  strains  for  continued  use  in  rehabilitation 
of  lake  trout  in  Lake  Ontario.  All  age  groups  of 
Lake  Superior  fish  were  in  deeper  water  in  April- 
May  than  in  June  each  year;  mean  depth  of  capture 
was  greatest  at  age  II  and  became  progressively 
shallower  at  ages  III  and  IV.  Mean  depth  of  cap- 
ture in  April-May  was  positively  correlated  with 
severity  of  the  preceding  winter  as  judged  by 
heating  degree  days  and  average  wind  speed. 
During  July-August,  the  fish  were  concentrated 
between  the  epilimnion  and  50  m,  with  no  consist- 
ent trend  in  depth  by  age;  however,  92%  were 
captured  at  water  temperatures  of  12  C  or  lower. 
Mean  temperatures  of  capture  for  Lake  Superior 
fish  during  the  four  respective  sampling  periods 
were  3.9,  7.5,  6.9,  and  9.5  C  for  fish  of  age  II  and 
3.9,  8.4,  6.9,  and  8.7  C  for  fish  of  age  III.  The  age- 

11  Clearwater  Lake  fish  were  consistently  at  shal- 
lower depths  than  age-II  Lake  Superior  fish.  Mean 
temperatures  of  capture  were  4.2,  9.7,  9.6,  and  10.7 
C  during  the  four  respective  sampling  periods; 
during  July- August,  91%  were  taken  in  water  of 

12  C  or  lower.  The  distributions  of  Seneca  Lake 
fish  was  similar  to  that  of  the  Lake  Superior  strain. 
Mean  temperatures  at  which  the  three  strains  were 
captured  were  well  below  published  preferred 
temperatures  of  yearlings  in  the  laboratory.  Annual 
variations  in  depth  distribution  during  a  given 
season  were  probably  due  to  differing  thermal 
regimes  resulting  from  annual  variations  in  the 
weather.  (Author's  abstract) 
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EFFECTS  OF  TEMPERATURE  AND  DENSITY 
ON  SEDIMENT  REWORKING  BY  STYLODRI- 
LUS  HERINGIANUS  (OLIGOCHAETA:  LUM- 
BRICULIDAE), 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

D.  S.  White,  P.  C.  Klahr,  and  J.  A.  Robbins. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
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Grant  No.  OCE-7825680. 

Descriptors:  'Water  temperature,  'Population 
density,  'Lake  sediments,  'Worms,  Population  dy- 
namics, Feeding  rates. 

A  non-destructive,  radio-marker  system  was  used 
to  follow  sediment  burial,  or  reworking  rate,  by 
the  particle-feeding  oligochaete  Stylodrilus  herin- 
gianus  Claparede  over  a  range  of  work  densities 
and  water  temperatures  in  laboratory  microcosms. 
Marker  layer  burial  rates  were  monitored  for  seven 
densities  (30,000  to  134,000  worms/sq  m)  while 
slowly  altering  the  temperature  from  10  C  down  to 
4  C,  up  to  20  C,  and  then  back  to  10  C.  From  10  C 
to  4  C,  reworking  rates  decreased  approximately 
90%.  When  the  temperature  was  increased  above  4 
C,  reworking  rates  approached  levels  shown  at  the 
initial  10  C  but  remained  relatively  constant 
through  the  remainder  of  the  experiment.  It  is 
assumed  that  reproductive  activities,  stimulated  by 
the  4  C  period,  affected  feeding  activity.  The  re- 
working rate/worm  was  shown  to  be  independent 
of  the  initial  oligochaete  density.  Time  dependent 
and  depth  dependent  models  were  tested  to  exam- 
ine the  decline  in  observed  reworking  rates  during 
the  latter  part  of  the  experiment.  There  was  a  weak 
correlation  between  time  and  decreased  reworking 
rates  and  a  strong  correlation  between  density  and 
depth  of  feeding.  Correlations  suggested  that  re- 
working rates/worm  remained  similar  over  time, 
but  the  depth  to  which  an  organism  fed  increased 
with  increasing  worm  density.  (Author's  abstract) 
W88-04217 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 

DISPERSAL  OF  THREE  STRAINS  OF  HATCH- 
ERY-REARED LAKE  TROUT  IN  LAKE  ON- 
TARIO, 

Fish  and  Wildlife  Service,  Oswego,  NY.  Oswego 

Biological  Station. 

J.  H.  Elrod. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

13,  No.  2,  p   157-167,   1987.  5  fig,  3  tab,  9  ref. 

Descriptors:  'Population  density,  *Lake  trout, 
•Trout,  *Lake  Ontario,  *Fish  stocking,  Species 
diversity,  Fisheries,  Lake  fisheries,  Lake  Superior, 
Clearwater  Lake,  Seneca  Lake,  Fish  populations, 
Dispersal,  Fish  management. 

Rates  of  dispersal  and  resultant  geographical  distri- 
butions were  determined  for  three  strains  of  hatch- 
ery-reared lake  trout  (Salvelinus  namaycush) 
stocked  at  six  sites  in  U.S.  waters  of  Lake  Ontario. 
The  strains  were  Lake  Superior  (SUP);  Clearwater 
Lake,  Manitoba  (CWL);  and  Seneca  Lake,  New 
York  (SEN).  The  fish  were  recovered  with  bottom 
trawls  fished  during  July  and  August  1980-1985  at 
16  locations,  extending  from  Toronto  southward 
and  eastward  along  the  south  shore  to  Dablon 
Point  at  the  east  end  of  the  lake.  For  SUP  fish 
stocked  as  spring  yearlings,  the  mean  distances 
from  stocking  site  to  capture  location  2,  14,  and  26 
months  after  stocking  were  12,  57,  and  62  km, 
respectively,  for  fish  released  at  four  south-shore 
sites  and  5,  34,  and  38  km  for  fish  released  at  two 
eastern  outlet  basin  sites.  Rates  of  dispersal  for  the 
CWL  fish  were  similar  to  those  of  the  SUP  strain 
for  fish  stocked  at  the  four  south-shore  sites,  but 
were  considerably  less  for  fish  stocked  in  the  east- 
ern outlet  basin.  The  SEN  strain  was  stocked  only 
in  the  eastern  outlet  basin;  their  dispersal  was  simi- 
lar to  that  of  the  SUP  strain.  For  fish  of  the  same 
age,  SUP  fish  stocked  as  full  fingerlings  became 
more  widely  dispersed  than  those  stocked  as  spring 
yearlings.  Movement  of  lake  trout  between  the 
eastern  outlet  basin  and  the  lake  proper  was  limit- 
ed. Large  numbers  of  fish  were  captured  on  the 
Niagara  Bar,  but  few  moved  past  there  into  the 
west  end  of  the  lake.  Movements  of  lake  trout  from 
stocking  sites  were  generally  with  the  prevailing 
currents.  Differences  between  geographical  distri- 
butions of  the  SUP  and  CWL  strains  were  prob- 
ably due  to  the  influence  of  different  current  re- 
gimes at  the  depths  they  occupied.  These  results 
will  be  useful  in  selecting  the  best  genetic  strains  of 
lake  trout  for  rehabilitating  the  species  in  Lake 
Ontario,  as  well  as  for  identifying  the  best  stocking 
sizes  and  maximizing  post-stocking  survival  of 
hatchery-reared  fish.  (Author's  abstract) 
W88-04218 


SEASONAL  MOVEMENTS  AND  HABITATS 
OF  BROWN  TROUT  (SALMO  TRUTTA)  IN 
SOUTHCENTRAL  LAKE  ONTARIO, 

State  Univ.  of  New  York  Coll.  at  Brockport.  Dept. 

of  Biological  Sciences. 

D.  C.  Nettles,  J.  M.  Haynes,  R.  A.  Olson,  and  J.  D. 

Winter. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

13,  No.  2,  p  168-177,  1987.  4  fig,  2  tab,  38  ref. 

NOAA  Grant  Nos.   122-C0O3G,   122-7272 A,  and 

122-S005G. 

Descriptors:  'Seasonal  variation,  *Trout,  "Lake 
Ontario,  Population  density,  Fish  migration,  Water 
temperature,  Thermocline,  Fish  management. 

During  1980-82  the  movements,  seasonal  locations, 
and  habitat  preferences  of  brown  trout  in  south- 
central  Lake  Ontario  were  examined  using  radio 
telemetry  and  vertical  gill  nets.  In  fall  and  spring 
85%  of  the  28  brown  trout  tracked  by  radio  moved 
east  from  tagging  sites.  Movements  frequently  cen- 
tered around  original  stocking  sites,  streams,  and 
power  plant  outflows.  Fish  moved  farther  in  spring 
(4.4  +  or  -  2.5  km/d)  than  in  fall  (2.4  +  or  -  1.7 
km/d)  seasons,  but  short-term  movement  rates  did 
not  differ  between  seasons  (0.4  +  or  -  0.1  km/h  in 
spring  vs.  0.4  +  or  -  0.3  km/h  in  fall).  Females 
moved  farther  and  faster  than  males  in  the  fall. 
Brown  trout  generally  occupied  shallow  waters  < 
1  km  from  shore;  81%  of  temperatures  occupied 
by  trout  were  between  8-18  C  in  spring  (10.6  +  or 
-  2.3  C)  and  fall  (10.1  +  or  -  3.9  C),  but  turbidity 
appeared  to  influence  presence  or  absence  of  trout 
near  shore  on  a  daily  basis.  In  summer  78%  of  the 


75  brown  trout  netted  were  in  8-18  C  water  (12.6 
+  or  -  4.0  C);  88%  were  caught  in  or  within  +  or 
-  3  m  of  the  thermocline  region.  Brown  trout 
occupied  regions  near  the  thermocline  despite 
widely  varying  bottom  depths  and  thermocline 
temperatures.  All  brown  trout  were  netted  within 
3.2  km  of  shore  in  summer,  most  in  water  <  or  = 
30  m  deep;  70%  were  caught  more  than  3  m  off 
bottom.  The  strong  association  of  brown  trout 
with  nearshore  and  thermocline  regions  may  dis- 
tinguish their  distributions  from  other  salmonid 
species  in  Lake  Ontario.  (Author's  abstract) 
W88-04219 


ACID  RAIN  STIMULATION  OF  LAKE  MICHI- 
GAN PHYTOPLANKTON  GROWTH, 

Fish  and  Wildlife  Service,  Ann  Arbor,  MI.  Great 

Lakes  Fishery  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-04223 


EVIDENCE  FOR  THE  LAKE  CHIPPEWA  EX- 
TREME LOW-WATER  STAGE  IN  LAKE 
MICHIGAN, 

Northeastern    Illinois   Univ.,    Chicago.    Dept.    of 

Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-04224 


CLASSIFICATION  AND  SUCCESSION  OF 
FORMER  CHANNELS  OF  THE  FRENCH 
UPPER  RHONE  ALLUVIAL  PLAIN  USING 
MOLLUSCA, 

Lyon-1  Univ.,  Villeurbanne  (France).  Section  of 
Freshwater  Ecology. 

M.  Richardot-Coulet,  E.  Castella,  and  C.  Castella. 
Regulated    Rivers:    Research    and    Management 
RRRMEP,  Vol.  1,  No.  2,  p  111-127,  April-June 
1987.  7  fig,  7  tab,  26  ref. 

Descriptors:  'Alluvial  plains,  'Channels,  *Mol- 
lusks,  'Rhone  River,  *Ain  River,  France,  Aquatic 
environment,  Population  distribution,  Species  di- 
versity, Classification,  Eutrophication. 

An  extensive  sampling  program  of  eight  former 
channels  of  the  Rhone  and  eight  of  its  tributary, 
the  Ain  River,  France,  was  designed  to  assess  the 
value  of  mollusks  as  'describers'  of  ecosystem  dy- 
namics. The  sampling  was  stratified  on  the  distri- 
bution of  aquatic  macrophytes.  The  distribution  of 
mollusk  species  provides  information  on  the  rate  of 
eutrophication,  the  groundwater  supply  and  the 
succession  of  the  abandoned  river  channels  toward 
semi-aquatic  and  terrestrial  conditions.  Mollusks, 
together  with  other  macroinvertebrates,  not  only 
describe  the  present  stage  of  these  ecosystems  but 
also  provide  some  predictive  information  on  their 
successional  pattern  for  assistance  in  the  manage- 
ment of  the  alluvial  plain.  The  presence  of  Bath- 
yomphalus  contortus  and  Pisidium  millium  indi- 
cates the  occurrence  of  an  important  groundwater 
supply  while  the  two  Pisidium  species,  P.  moites- 
sierianum  and  P.  subtruncatum  var.  indicate  sur- 
face water  exchanges  with  that  revealed  by  other 
describers,  permits  the  identification  of  the  main 
phenomenon  involved  in  the  functioning  of  hydro- 
systems.  (Author's  abstract) 
W88-04226 


STREAM  REGULATION  IN  ARGENTINA,  IN- 
CLUDING THE  SUPERIOR  PARANA  AND 
PARAGUAY  RIVERS, 

Consejo  Nacional  de  Investigaciones  Cientificas  y 

Tecnicas,  Buenos  Aires  (Argentina). 

For  primary   bibliographic   entry   see   Field   6G. 

W88-04227 


EFFECTS  OF  TRANSFERRING  GLACIER-FED 
WATER  TO  A  CLEAR- W ATER  -  MOUNTAIN 
RIVER  ON  THE  PRODUCTION  AND  FOOD 
ORGANISMS  OF  BROWN  TROUT  (SALMO 
TRUTTA  L.)  IN  SOUTHERN  NORWAY, 
Direktoratet  for  Vilt  og  Ferskvannsfisk,  Aas 
(Norway).  Fish  Research  Div. 
For  primary  bibliographic  entry  see  Field  6G. 
W88-04229 


ECOLOGICAL  CONSIDERATIONS  IN  THE 
DEVELOPMENT  AND  APPLICATION  OF  IN- 
STREAM  FLOW-HABITAT  MODELS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.   Dept.   of  Fisheries  and  Wildlife  Sciences. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-04230 


SEDIMENT  DESORPTION  OF  PCB  CON- 
GENERS AND  THEIR  BIO-UPTAKE  BY  DIP- 
TERAN  LARVAE, 

New  York  State  Dept.  of  Health,  Albany.  Wads- 
worth  Center  for  Labs,  and  Research. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-04247 


HYPOLIMNETIC  WITHDRAWAL  IN  TWO 
NORTH  AMERICAN  LAKES  WITH  ANOXIC 
PHOSPHORUS  RELEASE  FROM  THE  SEDI- 
MENT, 

York  Univ.,  Downsview  (Ontario).  Faculty  of  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-04254 


PRELIMINARY  STUDY  OF  THE  EFFECTS  OF 
DRAINAGE  AND  HARVESTING  ON  WATER 
QUALITY  IN  OMBROTROPHIC  BOGS  NEAR 
SEPT-ILES,  QUEBEC, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 
For  primary  bibliographic  entry  see  Field  4C. 

W88-04278 


ASSESSING  FLUSHING-FLOW  REQUIRE- 
MENTS FOR  BROWN  TROUT  SPAWNING 
GRAVELS  IN  STEEP  STREAMS, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
Geography  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-04297 


OPTICAL  HETEROGENEITY  IN  GREEN  BAY, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
S.  W.  Effler,  and  M.  T.  Auer. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
5,  p  937-941,  October  1987.  5  fig,  24  ref.  U.S.  EPA 
Grants  R809521010  and  R810076010. 

Descriptors:  'Optical  properties,  'Water  quality, 
'Lakes,  'Green  Bay,  Optical  heterogeneity,  Water 
properties,  Water  quality  control,  Light  penetra- 
tion, Light  attenuation,  Transparency,  Color, 
Water  quality  management,  Turbidity. 

Differences  in  light  penetration  and  light  attenu- 
ation components  and  processes  are  documented 
along  1 12  km  of  the  major  (NE/SW)  axis  of  Green 
Bay  (Lake  Michigan)  during  a  three-day  cruise 
(May  25-27,  1982).  Measurements  included  diffuse 
attenuation  of  downwelling  irradiance  (k  sub  d), 
Secchi  disk  transparency  (SD),  phytoplankton  pig- 
ments (chlorophyll  a  and  phaeophytin),  turbidity 
(T  sub  n),  sorption  and  dissolved  color  (absor- 
bance).  The  relative  importance  of  absorption  and 
scattering  to  attenuation  was  calculated  from 
paired  measurements  of  k  sub  d  and  SD.  Absorp- 
tion and  scattering  coefficients  were  calculated; 
value  estimates  were  supported  by  a  strong  linear 
relationship  between  the  scattering  coefficient  (b) 
and  T  sub  n  (b  =  0.99  *T  sub  n;  r  squared  =  0.97, 
n  =  12).  Light  attenuation  characteristics,  includ- 
ing the  extent  of  light  penetration  and  the  magni- 
tudes and  relative  importance  of  absorption,  scat- 
tering and  individual  attenuating  components, 
were  found  to  be  heterogeneous  in  space.  This 
heterogeneity  is  due  to  the  characteristics  and  posi- 
tions of  entry  of  fluvial  discharges  to  the  bay  as 
they  influence  levels  of  dissolved  color  (Gelbstoff), 
phytoplankton  standing  crop,  and  inorganic  partic- 
ulates. Identification  of  key  processes  regulating 
light  penetration  and  their  potential  for  response  to 
pollution  control  measures  can  aid  in  the  develop- 
ment of  a  water  quality  management  plan  for 
Green  Bay.  (Author's  abstract) 
W88-04298 
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EFFECTS  OF  OXYGEN  TRANSPORT  ON  THE 
AREAL  HYPOLIMNETIC  OXYGEN  DEFICIT, 

Wisconsin  Univ. -Madison.  Water  Chemistry  Lab. 

R.  E.  StaufTer. 

Water  Resources  Research  WRERAO,  Vol.  23, 

No.  10.  p  1887-1892,  October  1987.  5  fig,  4  tab,  24 

ref.  USEPA  Grants  5P2-WP   184-04  and   16010- 

EHR. 

Descriptors:  'Oxygen  transfer,  'Wisconsin,  'Eu- 
trophic  lakes,  'Lakes,  'Oxygen  deficit,  Lake  Men- 
dota, Lake  Delavan,  Seasonal  variation,  Statistical 
analysis,  Hypolimnion,  Epilimnion,  Primary  pro- 
ductivity, Dissolved  oxygen. 

Using  a  modified  flux  gradient  technique,  transme- 
talimnetic  oxygen  transport  was  evaluated  in  Lakes 
Mendota  and  Delavan,  two  eutrophic  Wisconsin 
basins  featuring  moderate  depth  (17  <  z  sub  max 
<  25  m),  good  wind  exposure,  and  classic  clino- 
grade  oxygen  profiles.  The  biweekly  fluxes  intensi- 
fied between  mid-May  and  late-July  1972,  mainly 
on  account  of  seasonal  steepening  of  the  metalim- 
netic  02  gradients.  Fluxes  also  increased  sharply 
during  windy  intervals  characterized  by  acceler- 
ated transmetalimnetic  heat  fluxes.  The  fluxes 
across  the  lower  epilimnetic  boundary  exceed 
those  across  the  lower  metalimnetic  boundary;  this 
differential  is  consistent  with  the  metalimnion's 
role  as  an  oxidation  zone  in  these  turbid  lakes.  The 
vertical  fluxes  are  a  large  but  variable  (over  time) 
fraction  of  the  net  areal  oxygen  deficit  in  both 
lakes,  complicating  statistical  analysis  of  seasonal 
and  intergenerational  trends  in  lake  productivity 
using  the  areal  hypolimnetic  oxygen  deficit 
method.  Even  after  correcting  for  the  effects  of  02 
transport,  the  deficit  in  Lake  Mendota  exceeds  that 
in  Delavan  following  the  onset  of  hypolimnetic 
anoxia  in  the  shallower  lake.  This  difference  likely 
results,  in  part,  from  transmetalimnetic  fluxes  of 
reducing  substances  (CH4,  NH3,  etc.)  into  the 
epilimnion.  (Author's  abstract) 
W88-04309 


SIMULATION     MODEL     FOR     ODL     SLICK 
TRANSPORT  IN  LAKES, 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04316 


ANALYSIS  OF  NITRATE  IN  ENVIRONMEN- 
TAL SAMPLES  BY  REVERSED-PHASE  HPLC, 

Emporia  State  Univ.,   KS.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-04331 


DETERMINATION  OF  TRACE  METALS  IN 
NATURAL  WATERS  AT  NANOGRAM  PER 
LITER  LEVELS  BY  ELECTROTHERMAL 
ATOMIC  ABSORPTION  SPECTROMETRY 
AFTER  EXTRACTION  WITH  SODIUM  DIETH- 
YLDrrHIOCARBAMATE, 

Jadavpur  Univ.,  Calcutta  (India).  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-04332 


MAPPING     AND     RISK     ASSESSMENT     OF 

OXYGEN  CONSUMPTION  BY  SEDIMENTS  IN 

THE  LOWER  ELBE  (KARTTERUNG  UND  RISI- 

KOBETRACHTUNG   DER  SAUERSTOFFZEH- 

RUNG    VON    SEDIMENTEN    DER    UNTER- 

ELBE), 

Bundesanstalt     fuer     Gewaesserkunde,     Koblenz 

(Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04352 


LAKE     EUTROPHICATION     MANAGEMENT 
MODEL, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field   5G. 
W88-04356 


THERMAL  CHANGES  IN  LAKE  SUPERIOR 
STORAGE  IN  1976, 


National  Oceanic  and   Atmospheric   Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
R.  A.  Asset. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
113,  No.  9,  p  1177-1181,  September  1987.  2  tab,  6 
ref. 

Descriptors:  'Thermal  stratification,  'Lake  Superi- 
or, 'Water  temperature,  Seasonal  variation,  Math- 
ematical analysis. 

Thermal  change  in  lake  storage  between  begin- 
ning-of-month  (BOM)  dates  was  calculated  from 
joint  volumetric  and  mass  balances.  Thermal 
change  in  storage  was  important  in  May  and  July 
because  published  data  indicate  no  change  in  lake 
storage  during  these  months  in  1976.  For  the  re- 
maining months,  thermal  change  in  storage  peaked 
during  the  period  of  thermal  stratification,  when  it 
accounted  for  >  10%  of  the  change  in  storage. 
Thermal  corrections  to  net  basin  supply  (NBS) 
ranged  from  30%  to  >  100%  when  the  NBS  was 
<  400  cu  m/s;  thermal  corrections  to  NBS  when 
>  400  cu  m/s  were  between  1%  and  30%,  and 
they  averaged  8.5%.  An  analysis  indicated  that  a 
0.4  C  error  along  the  entire  BOM  temperature 
profile  yielded  an  average  error  of  27%  in  the 
monthly  thermal  change  in  storage.  (Author's  ab- 
stract) 
W88-04406 


COMPARATIVE  ANALYSIS  OF  IRON,  MAN- 
GANESE, SILICA,  PHOSPHORUS,  AND 
SULFUR  IN  THE  HYPOLIMNIA  OF  CALCAR- 
EOUS LAKES, 

Wisconsin  Univ.-Madison.  Water  Chemistry  Lab. 
R.  E.  Stauffer. 

Water  Research  WATRAG,  Vol.  21,  No.  9,  p 
1009-1022,  September,  1987.  5  fig,  7  tab,  80  ref.  U. 
S.  EPA  Grant  R805281. 

Descriptors:  'Lakes,  'Metals,  'Nutrients,  'Hypo- 
limnion, 'Wisconsin,  'Chemical  reactions,  'Lim- 
nology, Comparison  studies,  Iron,  Manganese, 
Silica,  Phosphorus,  Sulfur,  Cycling  nutrients, 
Chemical  properties,  Limiting  nutrients,  Diatoms, 
Eddies,  Dissolved  oxygen,  Path  of  pollutants. 

The  chemistry  of  the  hypolimnion  was  studied  in 
late  summer  in  23  individual  basins  of  19  calcare- 
ous lakes  situated  in  the  Midwestern  U.S.A.  The 
basins  represented  a  broad  range  in  morphometry, 
and  drainage  basin  influences.  All  but  two  of  the 
basins  were  anoxic  by  early  September.  The  con- 
centrations of  Fe  were  low  in  the  anoxic  basins 
because  of  precipitation  of  FeS.  Excess  sulfide 
accumulated  in  the  hypolimnion  (up  to  7  milli- 
grams/liter) making  these  basins  sulfuretums.  The 
concentrations  of  total-P  ranged  widely  -  from  0.03 
milligrams/liter  in  several  seepage  lakes  to  >0.5 
milligrams/liter  in  drainage  lakes  with  very  short 
hydraulic  residence  times,  or  influenced  by  agricul- 
tural or  urban  drainage,  or  municipal  waste.  Nei- 
ther apatite  nor  vivianite  limited  the  hypolimnetic 
build-up  of  this  key  nutrient.  Hypolimnetic  Mn 
was  almost  entirely  soluble  if  the  basin  was  anoxic. 
The  concentrations  indirectly  reflected  external 
inputs,  not  the  thermodynamics  of  rhodochrosite. 
Concentrations  of  dissolved  silica  were  generally 
much  lower  than  in  inflowing  waters.  The  hypo- 
limnetic Si/P  ratio  was  low  unless  the  lake  lacked 
surface  inflows  and  also  experienced  high  rates  of 
groundwater  inflow  rich  in  silica  and  very  low  in 
P.  Because  of  the  very  low  hypolimnetic  Fe/P  and 
Fe/Si  ratios,  phosphate  and  silica  are  liberated 
from  significant  chemical  interactions  with  Fe  ac- 
companying their  eddy  diffusion  transport  upward 
within  the  hypolimnion,  and  across  the  metalimne- 
tic oxycline.  Because  of  external  P  inputs  and  the 
efficiency  of  internal  P  recycling,  Si  is  potentially  a 
limiting  nutrient  for  diatoms  in  calcareous  lakes. 
(Author's  abstract) 
W88-04440 


GRAPHIC  ESTIMATION  OF  PEAK  FLOW  RE- 
DUCTION IN  RESERVOniS, 

Idaho  Univ.,  Moscow.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-04459 


MODAL    RESPONSE    OF    RESERVOIRS    TO 
WIND  STRESS, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-04465 


CHARACTERISTICS  OF  SESTON  IN  A  REGU- 
LATED APPALACHIAN  MOUNTAIN  RIVER, 
U.S.A., 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
R.  F.  Kazmierczak,  J.  R.  Webster,  and  E.  F. 
Benfield. 

Regulated  Rivers:  Research  and  Management 
RRRMEP,  Vol.  1,  No.  4,  p  287-300,  December 
1987.  5  fig,  4  tab,  38  ref. 

Descriptors:  'Seston,  'Rivers,  'New  River,  'Vir- 
ginia, River  flow,  Aquatic  drift,  Particle  size,  Set- 
tling  velocity,   Regulated   flow,  Organic   matter. 

Six  size  classes  of  seston  were  collected  seasonally 
from  the  New  River,  Virginia,  during  three  flow 
regimes:  low  flow,  discharge  changes  resulting 
from  daily  cycles  of  hydroelectric  power  genera- 
tion, and  naturally  occurring  storm  discharge 
cycles.  Seston  concentration  and  particle  shape, 
density,  and  settling  velocity  were  measured  for  all 
size  classes,  seasons,  and  flow  regimes.  Seston  con- 
centration, density,  and  settling  velocity  varied 
significantly  with  size  class,  season,  and  flow 
regime.  Total  concentrations  ranged  from  a  low  of 
0.47  mg/L  during  autumn  base-flow  to  a  high  of 
92.6  mg/L  during  a  winter  storm.  Mean  seston 
densities  ranged  between  1.60  and  2.02  gm/cm, 
which  is  much  lower  than  previously  published 
measurements  for  rivers,  suggesting  that  seston  in 
the  New  River  may  be  mainly  organic-inorganic 
aggregates.  Mean  seston  settling  velocity  was 
lowest  during  low-flow  and  hydroelectric  dis- 
charges (0.10  cm/sec)  and  highest  during  storms 
(0.19  cm/sec).  Seston  particle  shape  varied  signifi- 
cantly only  with  size  class.  The  inability  of  a 
commonly  used  transport  equation  to  predict 
transport  during  most  discharge  conditions  sug- 
gests that,  in  some  systems,  seston  concentration 
and  transport  may  be  less  a  function  of  discharge 
and  power  than  of  long-term  seasonal  and  short- 
term  discharge  cycle  effects  on  the  density  and  size 
characteristics  of  seston.  (Author's  abstract) 
W88-04473 


IMPORTANCE  FOR  BHIDS  OF  THE  RD7ARI- 
AN  WOODLANDS  WITHIN  THE  ALLUVIAL 
CORRIDOR  OF  THE  RIVER  GARONNE,  S.W. 
FRANCE, 

Centre  National  de  la  Recherche  Scientifique, 
Toulouse  (France).  Centre  d'Ecologie  des  Res- 
sources  Renouvelables. 
H.  Decamps,  J.  Joachim,  and  J.  Lauga. 
Regulated  Rivers:  Research  and  Management 
RRRMEP,  Vol.  1,  No.  4,  p  301-316,  December 
1987.  9  fig,  5  tab,  41  ref. 

Descriptors:  'Riparian  vegetation,  'Birds,  'Gar- 
onne River,  'France,  Forests,  Statistical  analysis. 

Communities  of  nesting  birds  were  studied  in  four 
distinct  biotopes  within  the  alluvial  corridor  of  the 
River  Garonne:  50  terrace  woodlands,  17  riparian 
woodlands,  one  poplar  plantation,  and  one  slope 
woodland.  A  total  of  400  stations  were  investigat- 
ed, consisting  of  eight  distinct  classes  of  forest  size 
for  the  terrace  woodlands  and  four  for  the  riparian 
woodlands.  The  distribution  of  64  species  of  birds, 
observed  by  means  of  20  minute  listening  point 
surveys,  was  related  to  three  main  factors:  forest 
size,  site  wetness,  and  the  wooded  space  marginal- 
ity  (forests,  woods,  copses,  hedges,  trees).  Indices 
of  mean  richness  and  of  mean  abundance  show  that 
the  riparian  woodlands  were  the  richest  and  the 
most  densely  populated.  The  surface  area  of  wood- 
lands has  a  strong  effect  on  the  structure  of  the 
bird  community  on  terraces  but  less  in  the  riparian 
environment.  Multivariate  analysis  contrasted  the 
species  from  the  open  islands  within  closed  envi- 
ronments with  the  species  from  the  closed  islands 
within  an  open  environment.  The  effect  upon  the 
nesting  bird  communities  of  the  fragmentation  of 
the  original  forest  within  the  alluvial  corridor  of 
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Field  2— WATER  CYCLE 
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the  River  Garonne  is  demonstrated  by  a  grouping 
of  two  characteristics:  the  connectivity  of  the  ri- 
parian woodlands  and  the  insularity  of  the  terrace 
woodlands.  The  conservation  of  a  continuous 
ribbon  of  riparian  woodlands  is  an  important  con- 
dition for  maintaining  a  rich  community  of  nesting 
birds.  (Author's  abstract) 
W88-04474 

21.  Water  In  Plants 


EFFECTS  OF  DROUGHT  ON  PRIMARY  PHO- 
TOSYNTHETIC  PROCESSES  OF  COTTON 
LEAVES, 

Paris-7  Univ.  (France).  Lab  d'Ecologie  Generale  et 

Appliquee. 

B.  Genty,  J.  M.  Briantais,  and  J.  B.  Vieira  Da 

Silva. 

Plant  Physiology  PLPHAY,  Vol.  83,  No.  2,  p  360- 

364,  February  1987.  4  tab,  27  ref. 

Descriptors:  *Drought,  *Photosynthesis,  *Leaves, 
•Cotton,  *  Soil- water-plant  relationships,  *Plant 
physiology,  *Water  stress,  Fluorescence,  Stress, 
Temperature  effects,  Light  intensity,  Water  poten- 
tials, Plant  tissues. 

The  effects  of  drought  on  photosystem  II  (PSII) 
fluorescence  and  photosynthetic  electron  transport 
activities  were  analyzed  in  cotton.  Water  stress  did 
not  modify  the  amplitude  of  leaf  variable  fluores- 
cence at  room  temperature  in  the  presence  of  3- 
(3,4-dichlorophenyl)- 1 , 1  -dimethylurea  (DCMU) 
nor  at  77  K.  Therefore,  photon  collection,  their 
distribution  between  the  two  photosystems,  and 
PSII  photochemistry  were  unaffected  by  the  stress. 
In  draughted  leaves  at  room  temperature  under 
low  exciting  light,  the  transitory  maximum  (F  sub 
p)  and  steady  state  (F  sub  t)  fluorescence  levels 
were  increased;  under  high  exciting  light,  F  sub  p 
level  and  the  rise  time  from  the  initial  level  (F  sub 
o)  to  F  sub  p  were  unchanged,  whereas  F  sub  p  to 
F  sub  t  decay  time  was  increased.  These  results 
infer  that  the  drought  slowed  the  rate  of  plasto- 
quinone  reoxidation.  This  conclusion  agrees  with 
the  larger  proportion  of  reduced  primary  PSII 
electron  acceptor  Q  sub  A  measured  at  the  steady 
state  under  low  light.  In  thylakoids  isolated  from 
drought  leaves,  PSII  mediated  electron  flow  was 
the  same  as  in  thylakoids  from  control  leaves, 
whereas  PSI  mediated  electron  transport  was  in- 
hibited. It  was  shown  that  water  stress  did  not 
induce  sensitization  to  photoinhibition  in  cotton. 
(Author's  abstract) 
W88-03592 


ALTERATION  OF  CELL- WALL  WATER  CON- 
TENT AND  ELASTICITY  IN  DOUGLAS-FIR 
DURING  PERIODS  OF  WATER  DEFICIT, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Forest 

Science. 

R.  J.  Joly,  and  J.  B.  Zaerr. 

Plant  Physiology  PLPHAY,  Vol.  83,  No.  2,  p  418- 

422,  February  1987.  3  fig,  15  ref. 

Descriptors:  *Douglas-fir,  'Moisture  content, 
•Water  deficit,  *Plant  physiology,  *Elastic  proper- 
ties, *Osmotic  pressure,  *Cell-wall  water,  Drought 
effects,  Trees,  Seedlings,  Osmosis,  Turgidity,  Plant 
water  potential,  Water  potentials,  Vascular  tissues. 

Three  populations  of  Douglas-fir  seedlings  were 
subjected  to  recurrent  drought  cycles.  Pressure- 
volume  curves  were  developed  to  derive  the  os- 
motic and  pressure  potentials  as  functions  of  the 
symplastic  water  over  a  wide  range  of  relative 
water  content.  The  drought  cycles  induced  large 
reversible  changes  in  the  relative  water  content  of 
the  apoplasm  and  in  the  bulk  modulus  of  elasticity. 
These  responses  have  not  been  reported  previously 
in  any  species  of  higher  plant.  Data  suggest  that 
turgor  regulation  in  Douglas-fir  is  mediated  by 
structural  and  biochemical  factors  associated  with 
the  cell  wall,  rather  than  by  osmotic  adjustment. 
(Author's  abstract) 
W88-03593 


EFFECT  OF  AN  INTERMITTENT  WATER- 
TABLE  GRADIENT  ON  SOIL  AND  XYLEM  NI- 
TRATE IN  COTTON, 


Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Div.  of  Irriga- 
tion Research. 

N.  L.  Schaefer,  F.  M.  Melhuish,  D.  C.  Reicosky, 
and  W.  S.  Meyer. 

Plant  and  Soil,  PLSOA2,  Vol.  97,  p  71-77,  January 
1987.  2  fig,  2  tab,  11  ref. 

Descriptors:  *  Soil- water-plant  relationships,  •Wa- 
terlogging, 'Nitrates,  *Soil  water  table,  *Soil 
water,  'Denitrification,  Xylem,  Flooding,  Cotton, 
Gossypium,  Irrigation,  Water  table,  Soil  solution, 
Carbon  substrate. 

Cotton  was  grown  in  a  sloping  plot  of  soil  in  the 
field  in  order  to  examine  the  effect  of  a  gradient  of 
water-table  depth  on  soil  nitrate  availability  and 
plant  uptake  during  two  periods  of  the  growing 
season.  Before  the  water-table  was  imposed  N03 
was  less  concentrated  at  the  lower  end  which  was 
wetter  than  further  up  the  plot.  At  flooding  N03 
disappeared  only  slowly  due  to  a  carbon  substrate 
limitation  to  dentrification  in  the  soil.  This  loss 
occured  primarily  in  areas  where  the  water-table 
was  high  and  oxygen  concentration  in  the  xylem, 
parallelled  the  distribution  of  N03  in  the  soil  solu- 
tion. Under  high  water-tables  xylem  N03  levels 
fell  but  it  was  not  possible  to  say  whether  this  was 
due  to  impaired  root  function  or  to  the  reduced 
concentration  of  N03  observed  in  the  soil  solution. 
At  intermediate  water-table  depths  where  soil  N03 
availability  remained  high  xylem  N03  concentra- 
tion fell  relative  to  the  well  drained  control  plants, 
suggesting  that  flooding  had  damaged  the  root 
system.  (Author's  abstract) 
W88-03659 


PLANT     WATER     POTENTIAL     MEASURED 
CONTINUOUSLY  FN  THE  FIELD, 

National  Vegetable  Research  Station,  Wellsbourne 

(England). 

For  primary  bibliographic   entry   see  Field   2D. 

W88-03660 


EFFECTS  OF  SALINITY  AND  VARYING 
BORON  CONCENTRATIONS  ON  BORON 
UPTAKE  AND  GROWTH  OF  WHEAT, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-03661 


GAS  COMPOSITION  AND  RESPIRATION  OF 

WATER    OAK    (QUERCUS    NIGRA    L.)    AND 

GREEN  ASH   (FRAXINUS  PENNSYLVANIA 

MARSH.)      ROOTS      AFTER      PROLONGED 

FLOODING, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

B.  J.  Good,  and  W.  H.  Patrick  Jr. 

Plant  and  Soil  PLSOA2,  Vol.  97,  No.  3,  p  419-427, 

March  1987.  5  tab,  26  ref. 

Descriptors:  *Water  logging,  *Flooding,  *Plant 
growth,  *Plant  water  potential,  *Soil  water,  Water 
oak,  Oak,  Quercus,  Green  ash,  Fraxinus,  Roots, 
Flood  irrigation,  Irrigation. 

The  eefects  of  9.5  months  of  a  continuous  flooding 
treatment  was  compared  with  a  drained  control 
treatment  on  one  year-old  seedlings  of  green  ash 
(Fraxinus  pennsylvanica  Marsh.)  and  water  oak 
(Quercus  nigra  L.),  two  tree  species  common  to 
the  bottom-land  hardwood  forests  of  eastern  North 
America.  The  internal  root  gass  composition  of  the 
more  flood  tolerant  species,  green  ash,  maintained 
higher  oxygen  and  lower  carbon  dioxide  concen- 
trations under  the  flooding  treatment  than  water 
oak.  This  apparently  resulted  in  differences  in  rhi- 
zosphere  oxidation.  The  amounts  of  Fe  and  Mn 
and  the  Fe/Mn  ratio  of  the  root  coating  extracted 
from  trees  in  reduced  soil  conditions  were  much 
higher  for  the  green  ash  than  the  water  oak.  It  is 
argued  that  this  reflects  differences  in  the  capabil- 
ity of  these  two  species  to  maintain  rhizosphere 
oxidation  under  prolonged  periods  of  flooding  and 
to  prevent  the  accumulation  of  reduced  potentially 
phytotoxic  compounds.  Alchohol  dehydrogenase 
activity  increased  in  the  green  ash  and  decreased  in 
the  water  oak  in  the  flooded  treatment.  This  indi- 


cated that  the  better  adapted  species  was  able  to 
rely  upon  increased  anaerobic  respiration  in  order 
to  compensate  for  the  decreased  root  oxygen 
supply,  but  the  water  oak  was  unable  to  maintain 
previous  levels  of  respiration,  probably  as  the 
result  of  sulfide  toxicity.  (Author's  abstract) 
W88-03662 


SALT  INCREASES  THE  WATER   USE  EFFI- 
CIENCY IN  WATER  STRESSED  PLANTS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-03751 


INFLUENCE  OF  PRESTRESS  ENVIRONMENT 
ON  ANNUAL  BLUEGRASS  HEAT  TOLER- 
ANCE, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Hor- 
ticulture. 

D.  L.  Martin,  and  D.  J.  Wehner. 
Crop  Science  CRPSAY,  Vol.  27,  No.,  p  579-585, 
May-June  1987.  4  fig,  2  tab,  14  ref.  Univ.  of  Illinois 
project  65-356. 

Descriptors:  'Temperature  effects,  'Heat  stress, 
•Heat  tolerance,  'Bluegrass,  'Soil  water,  Rainfall, 
Irrigation,  Plant  water  use,  Monitoring,  Roots. 

Annual  bluegrass  (Poa  annua  L.)  turf  quality  is 
reduced  during  periods  of  high  temperature.  To 
predict  heat  stress  injury  and  develop  improved 
prestress  maintenance  practices,  an  understanding 
of  the  seasonal  variation  in  annual  bluegrass  heat 
tolerance  and  the  influence  of  soil  moisture  on  heat 
tolerance  is  crucial.  Annual  bluegrass  growing  in 
the  field  on  a  Drummer  silty  clay  loam  (fine  sUty, 
mixed,  mesic  Typic  Haplaquolls)  was  sampled  on 
23  dates  over  two  growing  seasons  and  brought  to 
a  laboratory  for  exposure  to  high  temperature. 
Prestress  environmental  conditions  (air  and  soil 
temperature,  soil  matric  potential,  plant  water  po- 
tential, daylength,  rainfall  and  irrigation)  were 
monitored.  Plants  were  enclosed  in  plastic  bags, 
exposed  for  30  min  to  temperatures  in  the  range  40 
to  48  C  in  a  water  bath  and  placed  in  a  greenhouse 
for  a  2-week  recovery  period.  The  dry  weight  of 
the  stressed  plants  expressed  as  a  percentage  of  the 
controls  (heat  tolerance  indices,  HTI)  was  used  as 
a  measure  of  heat  tolerance.  In  a  second  experi- 
ment, field  plots  of  annual  bluegrass  were  main- 
tained for  one  growing  season  under  either  a  dry 
(rainfall  plus  irrigation  to  prevent  severe  wilting) 
or  moist  (dry  treatment  plus  10-mm  irrigation 
every  other  day)  soil  regime.  Plants  were  stress- 
tested  on  five  dates  when  differences  in  soil  matric 
potentials  existed  between  treatments,  and  on  five 
dates  when  matric  potentials  were  identical  (satu- 
rated soil).  Turfgrass  color,  quality,  and  rooting 
depth  were  monitored.  The  second  experiment  re- 
vealed a  nonsignificant  trend  for  annual  bluegrass 
maintained  under  moist  soil  conditions  to  be  less 
heat  tolerant  than  that  under  dry  conditions.  No 
differences  were  found  due  to  treatment  in  rooting 
depth  which  negatively  correlated  (r  =  -0.83)  with 
the  soil  temperature  at  10  cm.  Because  of  reduced 
turfgrass  quality  with  the  dry  soil  conditions,  there 
appeared  to  be  little  potential  for  increasing  heat 
tolerance  through  irrigation  management.  (Au- 
thor's abstract) 
W88-03752 


SUPERBUGS  SPRTNG  FROM  HOT  WATER, 

Waikato  Univ.,  Hamilton  (New  Zealand). 
For  primary  bibliographic  entry  see  Field  2H. 
W88-03818 


RAPID  AMMONIUM  UPTAKE  AND  NITRO- 
GEN INTERACTIONS  FN  FIVE  INTERTIDAL 
SEAWEEDS  GROWN  UNDER  FIELD  CONDI- 
TIONS, 

British    Columbia    Univ.,    Vancouver.    Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-03837 
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TURBULENCE  SPECTRA  OF  C02,  WATER 
VAPOR,  TEMPERATURE  AND  VELOCITY 
OVER  A  DECIDUOUS  FOREST, 

Nebraska  Univ. -Lincoln.  Center  for  Agricultural 

Meteorology  and  Climatology. 

D.  E.  Anderson,  S.  B.  Verraa,  R.  J.  Clement,  D. 

D.  Baldocchi,  and  D.  R.  Matt. 

Agricultural  and  Forest  Meteorology,  Vol.  38,  No. 

1-3,  p  81-99,  October  1986.  10  fig,  2  tab,  23  ref. 

NSF  grant  No.  ATM-8205431. 

Descriptors:  'Turbulence  spectra,  'Carbon  diox- 
ide, 'Humidity,  'Forest  canopy,  'Water  vapor, 
Canopy,  Temperature. 

Forest  canopy  occupies  a  significant  portion  of  the 
earth's  total  land  area.  A  through  understanding  of 
the  mechanisms  of  turbulent  transfer  between  the 
forest  and  the  atmosphere  requires  information  on 
turbulence  spectra.  Although  turbulence  spectra 
have  been  measured  for  a  number  of  years  over  a 
variety  of  surfaces,  very  few  studies  have  been 
conducted  on  spectra  of  turbulent  fluctuations 
(particularly  on  humidity  and  C02  concentration) 
over  the  forest  canopy.  Information  on  turbulence 
spectra  was  derived  from  measurements  made  with 
an  instrument  array  including  a  prototype  rapid- 
response  C02  sensor  over  a  deciduous  forest  on 
complex  terrain  near  Oak  Ridge,  TN..  When  com- 
pared to  measurements  from  previous  studies  over 
flat  terrain,  velocity  spectra  appeared  to  be  shifted 
toward  lower  frequencies.  This  tendency  was  espe- 
cially apparent  in  lateral  and  vertical  spectra. 
Peaks  occurred  around  f  =  0.035-0.07  (where  f  is 
the  non-dimensional  frequency)  in  all  spectra  meas- 
ured under  neutral  conditions,  except  for  vertical 
velocity  which  had  a  peak  near  f  =  0.16.  Cospec- 
tra  of  sensible  heat,  water  vapor  and  C02  meas- 
ured during  neutral  conditions  were  similar  in 
shape  and  had  peak  frequencies  near  f  =  0.10  - 
0.15.  As  thermal  stability  changed  from  near  neu- 
tral to  unstable  conditions  the  spectral  peaks  gener- 
ally shifted  toward  lower  frequencies.  (Ray-PTT) 
W88-03874 


INTERACTIVE  EFFECTS  OF  WATER  AND  NI- 
TROGEN STRESSES  ON  CARBON  AND 
WATER  VAPOR  EXCHANGE  OF  CORN  CAN- 
OPDZS, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

J.  W..  Jones,  B.  Zur,  and  J.  M.  Bennett. 

Agricultural  and  Forest  Meteorology,  Vol.  38,  No. 

1-3,  p  113-126,  October  1986.  8  fig,  1  tab,  26  ref. 

Descriptors:  'Water  stress,  'Nitrogen  stress,  'Corn 
yield,  'Canopy,  Evapotranspiration,  'Photosyn- 
thesis, 'Vapor  pressure  deficit,  Crop  yield,  Water 
use  efficiency. 

Water  and  nitrogen  stress  often  reduce  the  yield  of 
corn.  Crop  response  to  low  soil  nitrogen  are  simi- 
lar in  many  ways  to  crop  responses  to  soil  water 
dificits.  Interaction  between  nitrogen  and  water 
stresses  is  also  common.  The  objective  of  this 
study  was  to  examine  the  interactive  effects  of 
water  and  nitrogen  stresses  on  canopy  photosyn- 
thesis, evapotranspiration,  and  water  use  efficiency 
of  field  corn  canopies.  Corn  was  grown  on  a 
kendric  fine  sand  soil  and  subjected  to  three  irriga- 
tion treatments  (optimal,  vegetative  water 
stress.and  rainfed).  Two  nitrogen  levels  were  im- 
posed within  each  irrigation  treatment  (low,  62  kg/ 
ha;  high,  255kg/ha).  During  the  vegetative  water 
stress  period,  hourly  measurements  were  made  of 
canopy  carbon  dioxide  exchange  rate  (CER)  and 
canopy  evapotranspiration  (ET)  on  the  optimal 
and  vegetative  water  stress  treatment  in  combina- 
tions with  both  nitrogen  levels.  In  addition  to 
decreases  in  ET  caused  by  water  stress,  the  corn 
canopies  exhibited  a  decrease  in  ET  when  subject- 
ed to  nitrogen  stress.  Part  of  this  decrease  can  be 
explained  by  the  lower  leaf  area  indexes  (LAI)  of 
the  low-nitrogen  canopies.  On  day  14  of  the  veta- 
tive  water  stress,  a  curvilinear  relationship  existed 
between  CER  and  photosynthetic  photon  flux  den- 
sity (PPFD)  for  both  the  irrigated  high-  and  low- 
nitrogen  plants  although  low-nitrogen  plants  exhib- 
ited decreased  sensitivity  to  PPFD  during  midday 
hours.  In  contrast,  two  distinctly  different  hystere- 
tic  loops  were  obtained  for  low-  and  high-nitrogen 
water  stress  plants.  Instantaneous  water  use  effi- 


ciency (CER/ET)  varied  considerably  with  time 
of  day  and  treatment  combination.  Most  of  this 
variation  was  the  result  of  different  vapor  pressure 
dificits  (VPD).  Canopy  was  linearly  related  to 
ET/VPD  regardless  of  nitrogen  and  water  stress 
and  the  slope  of  the  line  (  k  =  0.024)  was  in  close 
agreement  with  the  predicted  theoretical  values 
(Author's  abstract) 
W88-03875 


INTERACTIONS  OF  WATER  VARIABLES 
AND  GROWING  DEGREE  DAYS  ON  HEAD- 
ING PHASE  OF  WINTER  WHEAT, 

Agricultural  Research  Service,  Bushland,  TX. 
D.  J.  Undersander,  and  S.  Christiansen. 
Agricultural  and  Forest  Meteorology,  Vol.  38,  No. 
1-3,  p  169-180,  October  1986.  7  tab,  20  ref. 

Descriptors:  'Growing  degree  days,  'Wheat,  'Irri- 
gation, 'Available  water,  'Heading,  Regression 
analysis,  Rainfall,  Model  studies,  Crops,  Tempera- 
ture effects,  Environmental  variables. 

The  use  of  growing  degree  days  (GDD)  to  esti- 
mate phenological  development  is  well  established. 
However,  the  interaction  of  water  availability  with 
degree  days  has  not  been  well  defined.  Studies 
were  conducted  from  1968  to  1983  with  hard,  red 
winter  wheat  under  a  variety  of  irrigation  condi- 
tions. Stepwise  regression  was  used  to  compare 
correlation  coefficients  of  several  models  including 
GDD  alone  or  in  combination  with  water  variables 
(irrigation  plus  rainfall)  regressed  against  number 
of  days  to  heading.  GDD  summed  by  periods 
results  in  higher  correlations  with  days  to  heading 
than  when  a  single  summative  figure  is  used.  The 
best  fits  were  obtained  when  both  GDD  and  water 
variables  (summed  for  2-  or  4-wk  periods  prior  to 
heading)  were  included  in  the  regression.  A  base 
temperature  of  4  C  and  a  staring  date  of  January  1 
had  the  highest  final  correlation  coefficient  (  R  = 
0.949)  compared  to  0  C  base  temperatures  and 
earlier  starting  dates  for  GDD  accumulations.  The 
analysis  indicates  that  autumn  periods  had  little 
effect  on  the  phenological  development  of  wheat. 
The  data  suggest  that  water  does  play  a  part  in 
phenology  and  might  be  incorporated  into  plant 
process  models  to  arrive  at  a  more  rational  under- 
standing of  how  environmental  variables  affect 
crop  development.  (Author's  abstract) 
W88-03876 


SOIL  MOISTURE  EXTRACTION  MODEL, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic   entry  see  Field   2D. 
W88-03954 


PROBLEMS  ARISING  FROM  THE  FTELD  CA- 
PACITY CONCEPT  IN  COMPARING  MEAS- 
URED SOIL  MOISTURE  DEFICITS  WITH 
MORECS  PREDICTIONS, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field   2D. 
W88-03955 


PREDICTION  OF  SOU  MOISTURE  DEFICIT: 
AN  OPERATIONAL  APPROACH, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2D. 
W88-03957 


ESTIMATION  OF  SODL  MOISTURE  EXCESS, 
AND  VERIFICATION, 

Thames    Water    Authority,    Reading    (England). 

Thames  Conservancy  Div. 

For  primary  bibliographic   entry  see  Field   2D. 

W88-03959 


SIMULATING  THE  EFFECTS  OF  SOIL  DEPTH 
AND  CLIMATIC  FACTORS  ON  CORN  YIELD, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Soil  Sci- 
ence. 

For  primary   bibliographic   entry  see  Field   2G 
W88-04044 


COMPARATIVE   ABILITIES   OF  LEAF  SUR- 
FACES   TO    NEUTRALIZE    ACTDIC    RAIN- 


DROPS. II.  THE  INFLUENCE  OF  LEAF  WET- 
TABILITY, LEAF  AGE  AND  RAIN  DURATION 
ON  CHANGES  IN  DROPLET  PH  AND  CHEM- 
ISTRY ON  LEAF  SURFACES, 

Toronto  Univ.  (Ontario).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-04097 


WATER  RELATIONS  AND  OSMOTIC  AD- 
JUSTMENT OF  LEAVES  AND  ROOTS  OF 
LUPINS  IN  RESPONSE  TO  WATER  DEFICITS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Lab.  for  Rural 

Research. 

N.  C.  Turner,  W.  R.  Stern,  and  P.  Evans. 

Crop  Science  CRPSAY,  Vol.  27,  No.  5,  p  977-983, 

September-October  1987.  4  fig,  2  tab,  25  ref. 

Descriptors:  'Water  deficit,  'Lupins,  'Plant  tis- 
sues, 'Plant  water  potential,  'Osmotic  pressure, 
Leaves,  Roots,  Drought,  Plant  physiology. 

Increasingly,  lupins  (Lupinus  spp.)  are  being 
grown  as  a  dryland  crop  in  marginal  rainfall  areas, 
yet  their  water  relations  characteristics  and  adapta- 
tion to  water  deficits  are  largely  undescribed.  The 
water  relations  and  degree  of  osmotic  adjustment 
in  leaves  and  roots  of  lupins  in  a  greenhouse  and  in 
the  field  were  determined;  four  experiments  were 
conducted.  In  the  first  two,  the  leaf  water  relations 
of  Lupinus  angustifolius  and  L.  cosentinii  were 
compared.  The  results  showed  the  L.  angustifolius 
leaves  were  more  elastic  and  had  a  higher  osmotic 
pressure  under  adequately  watered  conditions,  but 
the  degree  of  osmotic  adjustment  to  a  slowly  im- 
posed water  deficit  was  negligible  in  L.  angustifo- 
lius and  about  0.2  MPa  in  L.  cosentinii.  In  the  third 
experiment,  the  water  relations  and  osmotic  adjust- 
ment of  leaves  and  roots  of  five  lupin  species/ 
cultivars  were  compared  at  a  predawn  leaf  water 
potential  of  -1.6  MPa.  Leaf  elasticity  in  general 
was  not  influenced  by  water  deficits.  In  the  leaves, 
osmotic  adjustment  varied  among  species;  L.  pilo- 
sis and  L.  atlanticus  had  the  greatest  degree  of 
osmotic  adjustment  (0.4-0.5  MPa)  and  L.  angustifo- 
lius the  least  (0.1  MPa).  The  increases  in  osmotic 
pressure  arising  from  a  water  deficit  were  paral- 
leled by  decreases  in  the  turgid  weight/dry  weight 
ratio.  In  this  greenhouse  experiment,  no  osmotic 
adjustment  was  observed  in  the  roots  of  any  spe- 
cies. In  the  fourth  experiment,  conducted  in  the 
field,  the  leaves  of  L.  angustifolius  adjusted  osmoti- 
cally  by  0.2  to  0.3  MPa  and  roots  by  about  0.4 
MPa.  The  osmotic  adjustment  in  both  leaves  and 
roots  was  accompanied  by  a  decrease  in  the  turgid 
weight/dry  weight  ratio.  The  data  suggests  that 
changes  in  turgid  weight/dry  weight  ratio  may 
provide  a  simple  screening  method  for  osmotic 
adjustment  in  Lupinus.  (Author's  abstract) 
W88-04166 


VEGETATION  CHARACTERISTICS  AND  THE 
PREDICTION  OF  RUNOFF:  ANALYSIS  OF  AN 
EXPERIMENT  IN  THE  NEW  FOREST,  HAMP- 
SHIRE, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-04239 

23.  Erosion  and  Sedimentation 


CHARACTERISTICS    OF    TURBULENCE    OF 
THE  BOTTOM  REGION  OF  A  FLOW, 

For  primary  bibliographic  entry  see  Field  8B. 
W88-03621 


EXPERIMENTAL  INVESTIGATIONS  OF  THE 
DEFORMATION  OF  CHANNELS  OF  SAND 
CANALS, 

T.  Z.  Zhuraev. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  10,  p  595-598,  April  1987.  4  fig,  1  tab,  6  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  10,  p  32-34  .October  1986. 

Descriptors:  'Channel  morphology,  'Channel  ero- 
sion,  'Scours,    'Channel   deformation,    'Erosion, 
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Field  2— WATER  CYCLE 

Group  2J — Erosion  and  Sedimentation 


*Sand  canals,  'Model  studies,  'Soviet  Union,  Sedi- 
ment transport,  Sediments,  Hydraulics,  Erosion, 
Kara-Kum  Canal,  Fluvial  sediments,  Flow  rates, 
Flow  velocity,  Sediment  profiles. 

Numerous  approximate  methods  of  hydraulic  mod- 
eling of  the  fluvial  process  as  applied  to  various 
stretches  of  rivers  and  large  unlined  canals  have 
been  proposed.  Laboratory  data  on  a  large-scale 
model  composed  of  fine  sand  is  presented.  Using 
approximately  the  same  soil  conditions,  a  stretch  of 
the  Kara-Kum  canal  was  used  as  the  prototype. 
Natural  sand  with  an  average  diameter  of  0.20  mm 
was  used  as  the  erodible  soil.  Two  series  of  experi- 
ments were  conducted  on  the  model  with  preser- 
vation of  geometric  similarity  (first  series)  and 
various  distortions  of  the  vertical  and  horizontal 
scales.  In  both  series,  the  Froude  number  was  not 
fulfilled  and  in  the  model,  the  longitudinal  slope 
was  greater  than  in  the  prototype.  For  achieving 
greater  similarity  between  model  and  prototype  in 
a  wave  regime  of  sediment  movement  and  kine- 
matics of  flow,  it  is  necessary  to  fulfill  geometric 
similarity.  (Main-PTT) 
W88-03625 


MANAGEMENT  OF  RIVER  AND  RESERVOIR 
SEDIMENTATION  IN  PAKISTAN, 

Pakistan  Forest  Inst.,  Peshawar. 

S.  M.  Khan. 

Water  Resources  Journal,  No.  149,  p  40-43,  June 

1986.  6  ref. 

Descriptors:  'Sedimentation,  'Sediment  control, 
'Silting,  'Pakistan,  'Reservoirs,  Reservoir  oper- 
ation, Reservoir  releases,  Reservoir  silting. 

Water  is  the  mainstay  of  Pakistan's  economy  for 
irrigation,  electricity  generation  and  industrial  pro- 
duction. The  precious  Mangla  and  Tarbela  reser- 
voirs are  being  silted  up  at  the  rate  of  42,000  and 
109,000  acre  feet  anually,  due  to  faulty  practices  in 
the  catchment  areas.  This  is  costing  2.3  billion 
rupees  annually.  The  scientific  management  of 
these  areas  can  reduce  the  siltation  rate  by  30  per 
cent.  The  Forest  Department,  the  Water  and 
Power  Development  Authority  (WAPDA)  and 
the  Soil  Conserrvation  Organization  are  working 
in  isolation  to  carry  out  proper  land-usemanage- 
ment  activities  in  the  field,  while  research  is  being 
done  by  Pakistan  Forest  Institute  and  Pakistan 
Agricultural  Research  Council.  The  non-existance 
of  a  central  co-ordinating  organization,  lack  of 
trained  personnel  and  research  and  monitoring  fa- 
cilities, non-involvment  of  the  people  and  faulty 
implementation  are  major  management  problems. 
The  monitoring  of  the  effect  of  different  activities 
on  the  sedimentation  is  being  done  only  on  a  small- 
scale  and  on  an  experimental  basis.  Research  and 
training  in  technological,  economic  and  social  as- 
pects of  watershed  management  have  recently 
been  started  on  a  large-scale.  (Author's  abstract) 
W88-03636 


RESISTANCE    TO    FLOW    IN    GRAVEL-BED 
RIVERS, 

New  Brunswick  Univ.,  Fredericton.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-03642 


DRAINED  DEFORMATION  AND  FAILURE 
DUE  TO  CYCLIC  PORE  PRESSURES  IN  SOFT 
NATURAL  CLAY  AT  LOW  STRESSES, 

Lakehead  Univ.,  Thunder  Bay  (Ontario). 

For  primary  bibliographic   entry  see  Field   2G. 

W88-03753 


MODELING  THE  TRANSPORT  OF  FINE- 
GRAINED SEDIMENTS  IN  AQUATIC  SYS- 
TEMS, 

California  Univ.,  Santa  Barbara.  Dept.  of  Mechani- 
cal and  Environmental  Engineering. 
W.  Lick. 

Science  of  the  Total  Environment  STENDL,  Vol. 
55,  p  219-228,  1986.  18  ref. 

Descriptors:  'Sediment  transport,  'Suspended 
load,  'Path  of  pollutants,  'Model  studies,  'Sedi- 
ment, Wave  action,  Currents. 


A  quantitative  model  of  the  entrainment  and  depo- 
sition of  fine-grained  sediments  is  based  on  the 
following  properties  of  sediments:  particle  size, 
settling  speeds,  and  the  rates  at  which  particles 
aggregate  and  disaggregate;  entrainment  and  depo- 
sition; and  hydrodynamics  of  wave  action  and 
currents.  This  model  will  be  helpful  in  determining 
the  effects  of  discharging  waste  products  into 
lakes,  rivers  and  oceans.  (Ray-PTT) 
W88-03860 


EFFECTS  OF  LOW-LEVEL  DAMS  ON  THE 
DISTRIBUTION  OF  SEDIMENT,  TRACE 
METALS,  AND  ORGANIC  SUBSTANCES  ON 
THE  LOWER  SCHUYLKILL  RD7ER  BASIN, 
PENNSYLVANIA, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03896 


SEDIMENT  SOURCES  AND  TRANSPORT  IN 
KINGS  BAY  AND  VICINITY,  GEORGIA  AND 
FLORIDA,  JULY  8-16, 1982, 

Geological  Survey,  DoravUle,  GA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2L. 
W88-03905 


FLUID-DENSITY    GAGE    FOR    MEASURING 
SUSPENDED-SEDIMENT  CONCENTRATION, 

Geological  Survey,  Minneapolis,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-03926 


TRACE-METAL  AND  ORGANOCHLORINE 
RESIDUES  IN  SEDIMENTS  OF  THE  UPPER 
ROCKAWAY  RIVER,  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04151 


MAIN  CHANNEL  LENGTH-AREA  RELATION- 
SHD?  FOR  CHANNEL  NETWORKS, 

Universidad  Nacional  de  Colombia,  Medellin. 
O.  J.  Mesa,  and  V.  K.  Gupta. 
Water  Resources  Research  WRERAO,  Vol.  23, 
No.  11,  p  2119-2122,  November  1987.  23  ref.  Army 
Research  Office  Grant  No.  21078-GS. 

Descriptors:  'Channels,  'Channel  morphology, 
'Channel  flow,  'Geomorphology,  Mathematical 
analysis,  Design  standards,  Channel  length,  Statis- 
tical analysis. 

Motivated  by  the  empirical  relationship  between 
the  main  channel  length  and  the  basin  area  for 
river  networks,  a  similar  equation  was  derived 
analytically  using  the  random  model  postulates  and 
the  additional  assumption  that  link  lengths  have  a 
common  exponential  probability  distribution.  In 
networks  with  large  magnitude  m,  the  main  chan- 
nel length  l(m),  and  the  magnitude  are  related  by 
l(m)  is  approximately  equal  to  beta(2  pi)  to  the  1/2 
power(2m)  to  the  1/2  power,  where  beta  is  mean 
link  length.  This  result  is  utilized  to  explain  an- 
other empirical  relationship  between  the  distance 
to  the  center  of  gravity  1  sub  c(m)  and  the  main 
channel  length;  1  sub  c(m)  is  approximately  equal 
to  l(m)/2.  Observed  deviations  of  the  random 
model  prediction  regarding  the  main  channel 
length  from  empirical  observations  is  a  problem 
particularly  for  large  magnitude  basins.  The  pre- 
cise manner  in  which  to  modify  the  random  model 
postulates  to  solve  this  problem  has  not  been 
solved.  (Lantz-PTT) 
W88-04189 


FLOCCULATION  OF  FINE-GRAINED  LAKE 
SEDIMENTS  DUE  TO  A  UNIFORM  SHEAR 
STRESS, 

California  Univ.,  Santa  Barbara.  Dept.  of  Mechani- 
cal and  Environmental  Engineering. 
C.  H.  Tsai,  S.  Iacobellis,  and  W.  Lick. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.  2,  p  135-146,  1987.  10  fig,  2  tab,  27  ref. 


Descriptors:  'Flocculation,  'Lake  sediments, 
'Sediment  transport,  'Shear  stress,  Fluid  shear, 
Suspended  sediments,  Particle  size,  Lake  Erie,  De- 
troit River. 

Experiments  were  performed  to  investigate  the 
effects  of  fluid  shear  on  the  flocculation  of  fine- 
grained lake  sediments  in  fresh  water.  In  these 
experiments,  a  Couette  viscometer  was  used  to 
apply  a  uniform  shear  stress  to  a  sediment  suspen- 
sion. The  sediments  were  from  the  Detroit  River 
inlet  of  Lake  Erie.  They  were  prepared  such  that 
the  initial  (unflocculated)  size  distribution  con- 
tained approximately  90%  of  its  mass  in  particles 
less  than  10  micrometers  in  diameter  with  the 
average  diameter  being  about  3.5  micrometers.  Ex- 
periments were  performed  at  shear  stresses  of  1,  2, 
and  4  dynes/sq  m  and  sediment  concentrations  of 
50,  100,  400,  and  800  mg/L,  values  which  are 
characteristic  of  those  found  in  the  Great  Lakes. 
Data  in  the  form  of  floe  size  distribution  as  a 
function  of  time  were  obtained.  For  steady-state 
conditions,  the  median  diameters  of  the  floes 
formed  were  typically  20  to  100  micrometer  de- 
pending on  shear  stress  and  sediment  concentra- 
tion. Quantitative  results  for  the  decrease  in  the 
steady-state  floe  size  with  increasing  shear  stress 
and  with  increasing  sediment  concentration  were 
obtained.  The  times  required  for  flocculation  to 
occur  under  different  conditions  were  also  deter- 
mined and  were  typically  on  the  order  of  1  hr. 
(Author's  abstract) 
W88-04216 


EROSION  AND  SEDIMENTATION  ALONG  A 
COHESIVE  SHORELINE  -  THE  NORTH-CEN- 
TRAL SHORE  OF  LAKE  ERIE, 

National  Water  Research  Inst.,  Burlington  (Ontar- 

io). 

N.  A.  Rukavina,  and  A.  J.  Zeman. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

13,  No.  2,  p  202-217,  1987.  8  fig,  10  tab,  48  ref. 

Descriptors:  'Erosion,  'Sedimentation,  'Shore- 
lines, 'Lake  Erie,  Sediment  transport,  Sedimenta- 
tion rates,  Sediment  control. 

A  study  of  the  distribution  and  texture  of  bluff  and 
nearshore  sediments  of  north-central  Lake  Erie 
was  carried  out  to  measure  the  patterns  of  erosion 
and  sedimentation  characteristic  of  a  cohesive 
shoreline.  Onshore  deposits  of  the  study  area  con- 
sist mainly  of  bluffs  of  cohesive  glacial  sediments 
standing  at  the  waterline  or  separated  from  it  by 
narrow  intermittent  beaches.  The  nearshore  depos- 
it is  a  narrow  band  of  gravel  to  clay-sized  postgla- 
cial sediment  located  between  the  shoreline  and  a 
broad  offshore  shelf  of  exposed  glacial  sediment. 
The  width  of  the  deposit  increases  from  west  to 
east  and  there  is  local  widening  and  beach  devel- 
opment at  the  three  harbor  areas  of  Ports  Stanley, 
Bruce,  and  Burwell  as  the  result  of  entrapment  and 
diversion  by  harbor  structures.  A  new  sediment 
budget  proposed  for  the  reach  shows  an  annual 
input  of  6,000,000  tons  of  silt  and  clay  and 
2,000,000  tons  of  sand  and  gravel.  Bluff  erosion 
accounts  for  89%  of  the  sediment  supply  and  near- 
shore-slope  erosion  and  stream  discharge  for  10% 
and  1%,  respectively.  Although  harbor  structures 
have  increased  the  volume  of  nearshore  sediment 
retained  by  the  reach,  their  effect  on  the  sediment 
budget  is  minimal  because  of  the  high  supply  and 
transport  rates.  More  than  99%  of  the  sediment 
input  is  lost  to  the  shoreline  to  the  east  and  to  the 
offshore  basins  by  transport  within  the  nearshore 
zone.  The  sediment  remaining  within  the  reach  is 
coarser  and  better  sorted  than  the  source  materials 
and  appears  to  be  stable  in  pattern  and  texture  over 
the  short  term  (1973-1979).  (Author's  abstract) 
W88-04222 


EVIDENCE  FOR  THE  LAKE  CHIPPEWA  EX- 
TREME LOW-WATER  STAGE  IN  LAKE 
MICHIGAN, 

Northeastern   Illinois   Univ.,    Chicago.    Dept.    of 

Earth  Sciences. 

R.  Bader,  and  F.  Pranschke. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

13,  No.  2,  p  224-228,  1987.  3  fig,  14  ref. 
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WATER  CYCLE— Field  2 


Erosion  and  Sedimentation — Group  2J 


Descriptors:  •Palehydrology,  •Paleolimnology, 
'Glacial  lakes,  'Lake  Chippewa,  'Water  level, 
•Lake  Michigan,  History,  Geology,  Lake  sedi- 
ments, Fossils,  Snails,  Mollusks. 

The  established  geological  history  of  the  Great 
Lakes  region  recognizes  four  prominent  lake  stages 
in  postglacial  Lake  Michigan.  During  this  time 
various  lacustrine  sediment  layers  (members)  were  • 
deposited  in  the  Lake  Michigan  basin  creating  the 
Lake  Michigan  Formation.  Each  member  (Wauke- 
gan,  Lake  Forest,  Winnetka,  and  Sheboygan)  is 
correlated  to  a  different  water  level  stage.  The 
lowest  water  level  ever  recorded  in  Lake  Michi- 
gan, the  Lake  Chippewa  Stage,  occurred  during 
the  deposition  of  either  the  Lake  Forest  or  Win- 
netka Members.  The  occurrence  of  this  low-water 
stage  has  not  been  well  documented  because  of 
insufficient  evidence  from  deep  water  sediments. 
However,  fossil  invertebrate  data  were  collected 
for  shallow  water  clams  and  snails.  The  fossils  are 
presently  found  in  deep  water  sediments  which 
identify  the  layer  forming  the  lowest  water  stage, 
Lake  Chippewa,  in  Lake  Michigan.  It  appears  that 
the  Lake  Chippewa  low-water  stage  occurred 
during  the  deposition  of  the  Winnetka  Member. 
The  Winnetka  Member  contained  a  high  concen- 
tration of  Pisidium  clam  shells  and  ostracod  valves. 
In  addition,  this  member  contained  characteristi- 
cally shallow-water  snails  of  the  genera  Gyraulus, 
Valvata,  Amnicola,  and  Lymnaea.  Previous  paleo- 
magnetic  studies  of  the  upper  Winnetka  Member 
indicate  that  this  deposition  and  the  Lake  Chippe- 
wa low-water  stage  occurred  between  6,370  and 
9,700  years  ago.  (Author's  abstract) 
W88-04224 


CHANNEL  DEGRADATION  IN  THE  MIDDLE 
ARVE  RIVER,  FRANCE, 

Lyon-3  Univ.  (France).  Dept.  of  Geography. 
J.  L.  Peiry. 

Regulated  Rivers:  Research  and  Management 
RRRMEP,  Vol.  1,  No.  2,  p  183-188,  April-June, 
1987.  3  fig,  1  tab,  17  ref. 

Descriptors:  'Channel  degradation,  'Arve  River, 
•River  beds,  Sediment  transport,  Stream  flow, 
Alpine  regions,  Rivers,  Discharge,  Bed  load, 
France. 

River  bed  degradation  in  response  to  changes  in 
flow  regime  and  sediment  loads  induced  by  human 
activity,  has  been  widely  recognized.  Rivers  have 
the  capacity  to  transmit  localized  changes  over  a 
large  area,  particularly  in  the  downstream  direc- 
tion, and  large  scale  degradation  can  influence  the 
whole  fluvial  system.  River  improvement  work 
can  be  used  to  control  extensive  river  bed  en- 
trenchment but,  in  the  short  and  medium  term  at 
least,  the  restoration  of  pre-impact  conditions  is 
virtually  impossible.  With  a  dense  population, 
Alpine  intramontane  alluvial  plains  are  particularly 
sensitive  to  intervention.  The  channel  bed  degrada- 
tion of  the  middle  Arve  river,  France,  the  first 
tributary  of  the  upper  Rhone  downstream  of  Lake 
Geneva  is  discussed.  Water  is  supplied  by  the 
glaciated  mountains  of  the  Mont-Blanc  massif.  The 
high  relief  and  the  abundant  and  rapid  run-off  give 
rise  to  a  high  energy  stream,  with  a  natural  bed- 
load  discharge  estimated  to  be  150,000  cu  m/yr  in 
the  vicinity  of  Geneva.  The  studied  reach  is  8  km 
long  and  situated  between  the  downstream  end  of 
the  Arve  gap  and  the  confluence  of  the  Giffre 
river.  A  series  of  long  profiles,  surveyed  between 
1856  and  1981  is  presented.  (Lantz-PTT) 
W88-04231 


SCALE  EFFECTS  IN  FLUVIAL  SEDIMENT-AS- 
SOCIATED CHEMICAL  DATA 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Aquatic  Physics  and  Systems  Div. 
E.  D.  Ongley. 

Hydrological  Processes,  HYPRE3,  Vol.  1,  No.  2,  p 
171-179,  March  1987.  2  fig,  24  ref. 

Descriptors:  'Scale  effects,  'Ecological  effects, 
'Suspended  sediments,  'Path  of  pollutants,  Sedi- 
ment transport,  Metals,  Phosphorus,  Organic  com- 
pounds, Water  pollution  sources. 

Assessment  of  man's  impact  on  fluvial  systems 
frequently  involves  extrapolation  in  time  and  space 


from  data  collected  as  part  of  a  water  quality 
network.  Extrapolation  represents  information 
transfer  and  is  used  for  scenario  building  and  risk 
assessment.  Transfer  functions  for  non-conserva- 
tive quality  variables  are  poorly  understood. 
Metals,  phosphorus,  and  organic  contaminants, 
which  are  preferentially  transported  in  association 
with  suspended  sediment,  are  especially  susceptible 
to  extrapolation  errors.  Information  loss,  which  is 
inherent  in  extrapolation  procedures,  is  character- 
ized for  sediment-associated  substances  by  examin- 
ing the  assumptions  and  limitations  of  the  sediment 
delivery  ratio.  A  practical  demonstration  of  scale 
effects  and  interpretive  difficulties  is  provided 
using  data  from  the  Bow  River,  Alberta.  Guide- 
lines for  data  assessment  and  extrapolation  are 
summarized  for  temporal  effects  and  for  three  dif- 
ferent spatial  scales.  (Author's  abstract) 
W88-04242 


MATHEMATICAL  MODEL  FOR  EVALUA- 
TION OF  THE  EFFECT  OF  SOIL  EROSION 
ON  SOIL  PRODUCnVITY, 

Kentucky  Univ.,  Lexington.  Dept.  of  Statistics. 
P.  Todorovic,  D.  A.  Woolhiser,  and  K.  G.  Renard. 
Hydrological  Processes,  HYPRE3,  Vol.  1,  No.  2,  p 
181-198,  March  1987.  7  fig,  14  ref. 

Descriptors:  'Mathematical  models,  'Soil  erosion, 
♦Soil  productivity,  Agriculture,  Crop  yield,  Model 
studies,  Stochastic  process. 

A  stochastic  model  was  developed  to  evaluate  the 
long-term  effect  of  soil  erosion  on  soil  productivi- 
ty. Due  to  random  variations  in  annual  crop  yield, 
the  effect  of  erosion  on  crop  production  is  not 
easily  detectable  in  the  short  run,  but  becomes 
gradually  evident  over  a  sufficiently  long  time 
period.  Under  these  circumstances,  it  seems  that  an 
experimental  approach  to  this  problem  may  be 
very  difficult.  The  long  period  of  time  over  which 
such  an  experiment  has  to  be  conducted  may  result 
in  prohibitively  high  costs.  In  addition,  it  also 
means  that  eventual  resolution  of  this  problem 
must  be  postponed  until  a  distant  future  time.  The 
stochastic  model  formulated  here  provides  a  useful 
tool  to  assess  the  trend  in  quantitative  changes  in 
crop  production  due  to  erosion  and  to  project 
future  crop  losses.  The  model  shows  the  trend  in 
crop  production  dynamics  on  a  certain  controlled 
crop-producing  area  affected  by  soil  erosion  if  no 
changes  in  agricultural  practices  occur  and  no 
corrective  measures  are  undertaken  to  neutralize 
soil  erosion  effects.  The  effects  of  soil  erosion  on 
crop  production  are  quantified  by  the  introduction 
of  the  concept  of  'loss-rate  functions,'  which  char- 
acterizes yield  reductions  resulting  from  soil  ero- 
sion. Three  cases  are  considered:  1)  a  constant  loss 
rate,  year  after  year;  (2)  a  variable  loss  rate;  and  (3) 
a  random-loss  rate  function.  (Lantz-PTT) 
W88-04243 


EVALUATION  OF  THE  UNIVERSAL  SODL 
LOSS  EQUATION  AND  FIELD  TECHNIQUES 
FOR  ASSESSING  SOIL  EROSION  ON  A  TROP- 
ICAL ALFISOL  IN  WESTERN  NIGERIA, 

Sokoine  Univ.  of  Agriculture,  Morogoro  (Tanza- 
nia). 

P.  W.  Mtakwa,  R.  Lai,  and  R.  B.  Sharma. 
Hydrological  Processes,  HYPRE3,  Vol.  1,  No.  2,  p 
199-209,  March  1987.  2  fig,  5  tab,  31  ref. 

Descriptors:  'Universal  Soil  Loss  Equation,  'Soil 
erosion,  'Nigeria,  'Alfisol,  'Tropical  regions, 
Mathematical  studies,  Erosion,  Crop  yield,  Corn, 
Peas,  Runoff,  Comparison  studies. 

Four  techniques  for  soil  erosion  assessment  were 
compared  over  two  consecutive  seasons  for  bare- 
fallow  plots  and  a  maize-cowpea  sequence  in  1985 
at  IITA,  Ibadan,  Nigeria.  The  techniques  used 
were:  tracer  (aluminum  paint),  nails  (16  and  25), 
the  rill  method,  and  the  Universal  Soil  Loss  Equa- 
tion (USLE).  Soil  loss  estimated  by  these  tech- 
niques was  compared  with  that  determined  using 
the  runoff  plot  technique.  There  was  significantly 
more  soil  loss  (P  <  0.01)  in  bare-fallow  than  in 
plots  under  maize  (Zea  mays)  or  cowpea  (Vigna 
unguiculata).  In  the  first  season,  soil  loss  from  plots 
sown  to  maize  was  40.2  mg/ha  compared  with 
153.3  mg/ha  from  bare-fallow  plots.  In  the  second 


season,  bare-fallow  plots  lost  87.5  mg/ha  against 
39.4  mg/ha  lost  from  plots  growing  cowpea.  The 
techniques  used  for  assessing  erosion  had  no  influ- 
ence on  the  magnitude  of  soil  erosion  and  did  not 
interfere  with  the  processes  of  erosion.  There  was 
no  significant  difference  (P  <  0.05)  between  soil 
erosion  determined  by  the  nails  and  the  runoff  plot 
technique.  Soil  loss  determined  on  six  plots  (three 
under  maize,  three  bare-fallow)  by  the  rill  tech- 
nique, at  the  end  of  the  season,  was  significantly 
lower  (P  <  0.05)  than  that  determined  by  the 
runoff  plot  technique.  The  soil  loss  estimated  by 
the  rill  method  was  143.2,  108.8  and  121.9  mg/ha 
for  11,  11  and  8%  slopes  respectively,  in  compared 
to  201.5,  162.0,  and  166.4  mg/ha  measured  by  the 
runoff  plot  method.  Soil  loss  measured  on  three 
bare-fallow  plots  on  10  different  dates  by  the  rill 
technique  was  also  significantly  lower  (P  <  0.01) 
than  that  measured  by  the  runoff  plot.  In  the  first 
season  the  USLE  significantly  underestimated  soil 
loss.  On  11,  11,  and  8%  slopes,  respectively,  soil 
loss  determined  by  the  USLE  was  77,  92,  and  63% 
of  that  measured  by  the  runoff  plot.  However,  in 
the  second  season  there  was  no  significant  differ- 
ence between  soil  loss  determined  by  the  USLE 
and  that  determined  by  the  conventional  runoff 
plot  technique.  (Author's  abstract) 
W88-04244 


ENTROPY  AND  PROBABILITY  CONCEPTS  IN 
HYDRAULICS, 

Pittsburgh  Univ.,  PA. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-04267 


KINEMATIC  PROPERTIES  OF  MUDFLOWS 
ON  MT.  ST.  HELENS, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Civil  and 

Agricultural  Engineering. 

T.  E.  Lang,  and  J.  D.  Dent. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

113,  No.  5,  p  646-660,  May  1987.  9  fig,  1  tab,  19  ref. 

Descriptors:  'Mudflows,  'Mount  Saint  Helens, 
•Kinematic  waves,  'Volcanoes,  Viscosity,  Snow, 
Surface  runoff,  Flow  profiles. 

Findings  of  a  computer-based  study  of  the  mud- 
flows  on  Mt.  St.  Helens  following  its  eruption  on 
May  18,  1980  are  summarized.  Analyses  were 
made  of  the  start-up  dynamics  and  flow  of  mud 
down  various  drainages  of  the  mountain,  and  of 
the  surge  wave  generation  in  Swift  Reservoir 
when  the  mudflow  down  East  Pine  Creek  entered 
the  reservoir.  Viscosities  of  mudflows  in  the 
Muddy  Creek  and  Pine  Creek  drainages  were  eval- 
uated to  establish  a  basis  for  general  analysis  of 
mudflow  phenomena.  Starting  with  estimates  of 
snow  deposition  on  the  mountain,  and  incorporat- 
ing the  characteristics  of  the  pyroclastic  blast  of 
the  eruption,  initiation  of  flow  was  approximated. 
Subsequent  flow  down  different  drainages  was 
modeled,  and  time  sequencing  of  the  flows  into 
Swift  Reservoir  was  compared  with  measured  res- 
ervoir elevations  recorded  on  the  morning  follow- 
ing the  eruption.  Additional  kinematics  of  the 
flows  were  compared  with  corresponding  field 
measured  data  where  possible.  (Author's  abstract) 
W88-04271 


UPLAND  SOD1  EROSION  SIMULATION  FOR 
AGRICULTURAL  WATERSHEDS, 

Auburn  Univ.,  AL.  Dept.  of  Agricultural  Engi- 
neering. 

K.  H.  Yoo,  and  M.  Molnau. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
5,  p  819-827,  October  1987.  5  fig,  4  tab,  24  ref. 

Descriptors:  'Simulation  analysis,  'Soil  erosion, 
'Agricultural  effects,  'Agricultural  watersheds, 
'Model  studies,  Agricultural  effects,  Runoff,  Sedi- 
ment transport,  Agricultural  runoff,  Temporal  dis- 
tribution, Spatial  variation,  Overland  flow,  Sedi- 
ment-carrying capacity,  Sediment  transport,  Rain- 
fall, Snowmelt. 

A  soil  erosion  simulation  model  considers  the 
physical  conditions  of  agricultural  watersheds  and 
interfaces  with  the  modified  USDAHL-74  water- 
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shed  hydrology  model.  The  model  simulates  the 
detachment  and  transport  of  soil  particles  caused 
by  raindrop  impact  and  overland  flow  from  rill 
and  interrill  areas.  The  model  considers  the  tempo- 
ral and  spatial  variations  of  plant  residue,  crop 
canopy  cover,  snow  cover,  and  the  moisture  con- 
tent of  surface  soil  as  modifying  factors  of  the 
erosive  forces  of  raindrop  impact  and  overland 
flow.  Overland  flow  and  some  of  the  physical 
parameters  that  are  used  in  the  erosion  model  are 
simulated  in  the  time  interval  determined  by  the 
rainfall  rate  or  snowmelt  rate.  The  model  com- 
pares the  transport  capacity  of  the  overland  flow 
and  the  sediment  loaded  in  the  overland  flow  to 
determine  the  fate  account  for  the  free  soil  parti- 
cles that  have  already  been  detached  and  are  read- 
ily available  to  be  transported  by  the  overland 
flow.  The  model  was  tested  with  data  from  two 
small  agricultural  watersheds  in  the  Palouse  region 
of  the  Pacific  Northwest  dryland.  The  model  was 
calibrated  by  trial-and-error  to  determine  the  coef- 
ficients of  the  model.  (Author's  abstract) 
W88-04282 


ASSESSING  FLUSHING-FLOW  REQUIRE- 
MENTS FOR  BROWN  TROUT  SPAWNING 
GRAVELS  IN  STEEP  STREAMS, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
Geography  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-04297 


CROSS-CHANNEL  MIXING  AND  ITS  EFFECT 
ON  SEDIMENTATION  IN  THE  ORINOCO 
RIVER, 

Princeton   Univ.,   NJ.   Dept.   of  Geological   and 

Geophysical  Sciences. 

R.  F.  Stallard. 

Water  Resources  Research  WRERAO,  Vol.  23, 

No.  10,  p  1977-1986,  October  1987.  4  fig,  5  tab,  20 

ref,  append.  NSF  Grant  EAR-8407651. 

Descriptors:  'Mixing,  'Sediment  transport,  'Ori- 
noco River,  'Cross-channel  flow,  Sedimentation, 
Sediment  distribution,  Suspended  sediments,  Sedi- 
ments, Sediment  load,  Suspended  load,  Deposition, 
Flow  discharge,  Channel  flow,  Ardes  River. 

At  high  discharge,  cross-channel  mixing  of  water 
in  the  Orinoco  River  main  stem  requires  several 
days  and  up  to  500  kilometers  of  downriver  transit 
for  completion.  During  mixing,  substantial 
amounts  of  <  0.063  millimeters  sediment  are  lost 
from  suspension.  The  water  closest  to  the  left  bank 
appears  to  lose  the  most,  probably  by  deposition 
onto  the  floodplain.  This  occurs  in  two  ways. 
First,  sediment-laden  left-bank  tributaries  draining 
the  Andes,  such  as  the  Apure,  deposit  sediment  in 
distributary  systems  following  impoundment  by 
the  Orinoco  backwater.  Second,  when  sediment- 
laden  waters  from  the  Andes  actually  join  the 
Orinoco,  the  slow  nature  of  cross-channel  mixing 
causes  the  water  and  sediment  to  be  confined  more 
to  the  left  side  of  the  channel.  Significant  sediment 
loss  or  storage  probably  occurs  only  near  flood 
stage.  Since  sedimentation  occurs  preferentially  on 
the  left  (Andean  foreland  basin)  bank,  the  Orinoco 
remains  stably  situated  on  the  border  of  the  fore- 
land basin  with  the  Guayana  shield.  (Author's  ab- 
stract) 
W88-04319 


MEASUREMENT    OF    COARSE    BED-LOAD 

TRANSPORT  BY  MEANS  OF  THE  MAGNETIC 

TRACER      TECHNIQUE      (MESSUNG      DES 

GROBGESCHIEBETRANSPORTES    MIT   DER 

MAGNETTRACERTECHNHQ, 

Freie  Univ.   Berlin  (Germany,   F.R.).   Inst,   fuer 

Physische  Geographic 

K.  Bunte,  S.  G.  Custer,  P.  Ergenzinger,  and  R. 

Spieker. 

Deutsche       Gewaesserkundliche       Mitteilungen 

DGMTAO,  Vol.  31,  No.  2/3,  p  60-67,  July  1987. 

13  fig,  Href. 

Descriptors:  'Bed  Load,  'Tracers,  'Sediment 
transport,  'Analytical  methods,  'River  beds,  Data 
acquisition,  High  flow,  Data  interpretation,  Tem- 
poral distribution,  Erosion,  Sediments,  Magnetic 
studies,  Snowmelt,  Floods,  Gravel,  Montana. 


Under  natural  conditions  the  processes  of  coarse 
bed-load  transport  cannot  be  determined  fully,  nor 
do  the  various  bed-load  formulas  provide  satisfying 
results  in  calculating  coarse  bed-load  transport. 
The  use  of  samplers  to  measure  coarse  bed-load 
transport  not  only  involves  considerable  sources 
for  error,  but  also  allows  only  a  spatially  and 
temporally  limited  insight  into  coarse  bed-load 
transport.  The  measurement  of  spatial  and  tempo- 
ral variation  in  transport  is  a  basic  requirement  for 
the  analysis  of  processes  initiating  and  maintaining 
coarse  bed-load  transport.  The  magnetic  tracer 
technique  is  based  on  the  Faraday  inductive  princi- 
ple. By  making  use  of  the  natural  magnetic  content 
of  pebbles  and  cobbles,  the  bed-load  transport  is 
measured  and  registered  in  high  spatial  and  tempo- 
ral resolution.  The  studies  were  conducted  in  a 
mountain  river  in  Montana  during  a  two-week 
snow  melt  runoff  with  distinct  daily  peaks,  in  the 
spring  of  1986.  A  comparison  of  the  hydrograph 
and  the  bed-load  transport  clearly  reveals  that  the 
bed-load  pulses  are  not  a  function  of  the  hydraulic 
conditions  alone.  The  daily  temporal  variations  in 
bed-load  transport  can  be  interpreted  only  by  com- 
bined analyses  of  the  hydraulic  conditions  and  the 
sources  and  sinks  of  the  coarse  bed-load  material. 
(Airone-PTT) 
W88-04348 


RESULTS  OF  MAPPING  A  GROYNE-FIELD 
OF  THE  ELBE  RIVER  NEAR  SCHNAKENBEK 
(ERGEBNISSE  DER  KARTIERUNG  EINES 
BUHNENFELDES  IN  DER  ELBE  BEI  SCHNA- 
KENBEK), 

GKSS  -  Forschungszentrum  Geesthacht  G.m.b.H., 
Geesthacht-Tesperhude  (Germany,  F.R.).  Inst, 
fuer  Chemie. 

R.  D.  Wilken,  and  G.  Posske. 
Deutsche       Gewaesserkundliche       Mitteilungen 
DGMTAO,  Vol.  31,  No.  2/3,  p  77-81,  July  1987.  8 
fig,  7  ref. 

Descriptors:  'Sediment  load,  'Groins,  'Mapping, 
'Sediment  transport,  'Sediment  distribution,  Ero- 
sion, Rivers,  Banks,  Waterways,  Navigable  rivers, 
Dredging,  Flow  augmentation,  Jetties,  Flow  con- 
trol, Elbe  River. 

In  a  groin-field  of  the  Elbe  near  Schnakenbek,  at 
Elbe-km  575.3,  measurements  of  sediment  load  and 
sediment  distribution  were  conducted  from  Sep- 
tember-October 1985.  In  some  places  within  this 
zone  a  sediment  thickness  of  more  than  1.90  m  was 
measured.  (Discharge  at  the  time  was  about  400  cu 
m/sec,  with  an  average  discharge  of  751  cu  m/ 
sec).  The  total  sediment  load  in  the  field  was 
estimated  at  5700  cu  m,  corresponding  to  6000  tons 
(wet  weight).  If  in  other  groin-fields  of  the  Elbe 
upstream  of  the  Geesthacht  weir  similar  conditions 
prevail,  influences  from  the  deposited  material  on 
the  suspended  transport  cannot  be  excluded.  This 
effect  might  be  ofimportance  for  the  sediment 
process  in  Hamburg  Harbor,  when  considering 
accumulations  of  contaminated,  dredged  materials. 
(Airone-PTT) 
W88-04351 


MAPPING     AND     RISK     ASSESSMENT     OF 

OXYGEN  CONSUMPTION  BY  SEDIMENTS  IN 

THE  LOWER  ELBE  (KARTDXRUNG  UND  RISI- 

KOBETRACHTUNG   DER  SAUERSTOFFZEH- 

RUNG    VON    SEDIMENTEN    DER    UNTER- 

ELBE), 

Bundesanstalt     fuer     Gewaesserkunde,     Koblenz 

(Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04352 


NUMERICAL  SIMULATION  OF  DEGRADA- 
TION OF  ALLUVIAL  CHANNEL  BEDS, 

Iowa  Univ.,  Iowa  City.  Inst,  of  Hydraulic  Re- 

SGnrcri 

I.  Park,  and  S.  C.  Jain. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

113,  No.  7,  p  845-859,  July  1987.  8  fig,  3  tab,  23  ref, 

append.  NSF  Grant  No.  CEE80-23003. 

Descriptors:  'Mathematical  analysis,  'Simulation 
analysis,  'Channel  erosion,  'Alluvial  channels, 
Sediment  transport,  Bed  load,  Mathematical 
models. 


The  bed  degradation  in  alluvial  channels  resulting 
from  sediment  interruption  was  simulated  numeri- 
cally by  solving  the  one-dimensional  momentum 
and  continuity  equations  for  water  and  sediment.  A 
simple  'bed  layer'  model  is  proposed  to  simulate 
the  plane  bed  armoring  process;  the  model  does 
not  contain  any  parameter  that  needs  calibration. 
The  agreement  between  the  numerical  results  and 
the  available  experimental  data  is  satisfactory.  (Au- 
thor's abstract) 
W88-04388 


TRANSPORT  OF  BED  SEDIMENT  IN  CLAY 
SUSPENSIONS, 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 

H.  Woo,  P.  Y.  Julien,  and  E.  V.  Richardson. 
Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
113,  No.  8,  p  1061-1066,  August  1987.  3  fig,  11  ref, 
append. 

Descriptors:  'Sediment  transport,  'Clays,  'Sus- 
pensions, 'Bed  load,  Mathematical  studies,  Sedi- 
ment discharge,  Graphical  analysis. 

The  presence  of  fine  sediments  increases  the  bed 
sediment  discharge.  Concentrations  of  suspended 
sediments  larger  than  600,000  ppm  (about  40%  by 
volume)  have  been  reported  in  the  United  States 
and  in  China.  These  hyperconcentrated  flows  have 
caused  irrigation  and  flood  control  problems  such 
as  clogging  and  aggradation.  Colby's  method  and 
Einstein's  formulation  of  sediment  discharge  have 
been  tested  with  the  flume  data  previously  ob- 
tained. The  following  conclusions  were  drawn 
from  this  analysis:  (1)  According  to  calculations 
based  on  Einstein's  method,  the  sediment  discharge 
in  contact  with  the  bed  remains  practically  un- 
changed in  presence  of  fine  sediments;  (2)  the 
increase  in  total  bed  sediment  discharge  is  mainly 
attributable  to  the  increase  in  suspended  sediment 
discharge;  and  (3)  Colby's  graphical  relations  yield 
results  quite  similar  to  those  of  Einstein  without 
correction  and  do  not  provide  better  prediction  of 
the  total  bed  sediment  discharge  than  Einstein's 
formula.  (Lantz-PTT) 
W88-04400 


INFLUENCE  OF  CHANNEL  WIDTH  ON  BED 
LOAD  TRANSPORT  CAPACITY, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

M.  A.  Carson,  and  G.  A.  Griffiths. 
Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
113,  No.  12,  p  1489-1509,  December  1987.  2  fig,  30 
ref,  5  append. 

Descriptors:  'Channel  width,  'Bed  load,  'Sedi- 
ment transport,  Flow  profiles,  Flow  rates,  Mathe- 
matical analysis. 

The  influence  of  channel  width  on  bedload  capac- 
ity in  river  reaches  of  given  slope,  water  discharge, 
and  channel-bed  material  was  examined.  The  view 
that  transport  capacity  is  a  decreasing  function  of 
width  is  shown  to  be  dependent  upon  an  invalid 
premise.  A  contrary  view  -  that  transport  capacity 
increases  as  channel  width  increases  -  was  also 
considered.  Conclusions  based  on  the  second  view 
are  inconsistent  with  transport  formulas  or  are 
restricted  to  channels  at  a  near-threshold  state.  The 
existence  of  an  optimum  width  that  maximizes 
capacity  was  demonstrated.  This  is  a  consequence 
of  the  nature  of  the  relationship  between  bedload 
transport  rates  and  flow  intensity  (notably  a  thresh- 
old condition)  and  of  the  relationship  between  flow 
resistance  and  depth.  Expressions  were  derived  for 
the  optimum  channel  width  and  are  shown  to 
predict  Gilbert's  flume  observations.  Problems  in 
applying  this  approach  to  natural  channels  include: 
(1)  the  uncertainly  regarding  the  appropriate  resist- 
ance law  that  should  be  used;  (2)  trying  to  establish 
which  (if  any)  is  the  appropriate  sediment  trans- 
port relationship  to  use;  and  (3)  the  choice  of  the 
appropriate  cross-sectional  shape  of  the  design 
channel.  (Lantz-PTT) 
W88-04407 
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WATER  CYCLE— Field  2 


Chemical  Processes — Group  2K 


LAMINAR  EINSTEIN  BED  LOAD  TRANS- 
PORT EQUATION  FOR  OVERLAND  SHEET 
FLOW, 

Washington  Univ.,  Seattle.  Coll.  of  Forest  Re- 
sources. 

W.  Zhang,  and  T.  W.  Cundy. 
Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
113,  No.  12,  p  1525-1538,  December  1987.  8  fig,  2 
tab,  30  ref. 

Descriptors:  *Overland  flow,  'Sediment  transport, 
'Bed  load,  'Mathematical  equations,  'Laminar 
flow,  Flow  velocity,  Mathematical  analysis,  Flow 
characteristics. 

The  Einstein  bed  load  equation  was  modified  for 
laminar  overland  flow  by  incorporating  a  laminar 
velocity  profile  and  by  estimating  lift  force  as  a 
component  of  a  drag  force.  The  model  contains 
only  one  parameter,  lambda,  which  must  either  be 
fitted  or  estimated  a  priori.  The  results  of  a  sensi- 
tivity analysis  for  lambda  indicate  the  following: 
f>redicted  sediment  transport  varies  directly  with 
ambda;  lambda  is  nearly  constant  for  rainfall  in- 
tensities 5  >  cm/hr;  and  for  rainfall  intensities  less 
than  5  cm/hr,  lambda  varies  considerably.  An  opti- 
mized value  of  50  was  determined.  The  simulated 
results  by  the  laminar  Einstein  bed  load  equation 
with  lambda  =  50  agree  quite  well  with  previously 
obtained  data.  (Lantz-PTT) 
W88-044O9 


CRITIQUE  OF  THE  REGIME  THEORY  FOR 
ALLUVIAL  CHANNELS, 

For  primary  bibliographic  entry  see  Field  2E. 
W88-04455 


SEDIMENT  CONVECTION-DIFFUSION  AND 
BEDFORM  LENGTH, 

George    Washington    Univ.,    Washington,    DC. 

Dept.   of  Civil,  Mechanical,  and  Environmental 

Engineering. 

M.  I.  Haque,  and  K.  Mahmood. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

113,  No.  11,  p  1381-1401,  November  1987.  13  fig,  1 

tab,    15   ref,   2   append.   NSF  Grant   Nos.   INT- 

8009474  and  CEE-83 13603. 

Descriptors:  'Channel  morphology,  'Bed  loads, 
'Sediment  transport,  'Suspended  sediment,  'Con- 
vection, 'Diffusion,  'Bedform  length,  'Hydraulic 
properties,  Flow  patterns,  Hydrodynamics,  Mathe- 
matical analysis,  Flow  profiles,  Finite  element 
method. 

In  connection  with  the  mechanics  of  ripples  and 
dunes,  the  governing  equations  of  convection-dif- 
fusion of  suspended  sediment  in  two-dimensional 
flow  fields  over  ripples  or  dunes  are  solved  by  the 
finite-element  method.  The  role  of  suspended  sedi- 
ment in  determining  the  steady  bedform  length  is 
theoretically  investigated.  The  postulate  that,  in 
the  case  of  steady  bedforms,  the  diffusive  flux 
vector  at  any  point  on  the  stoss  must  point  into  the 
interior  of  the  flow  region  divides  mathematically 
acceptable  solutions  into  two  categories:  (1)  Phys- 
ically acceptable  solutions;  and  (2)  physically  unac- 
ceptable solutions.  The  marginal  solutions,  which 
lie  on  the  common  boundary  between  the  two 
classes  in  the  solution  space,  are  of  special  interest. 
They  represent  steady  bedforms  with  minimum 
length  under  the  prevailing  flow  conditions,  and 
they  are  conjectured  to  correspond  to  the  steady 
bedforms  occurring  in  nature.  Finally,  the  theory  is 
compared  with  the  physical  observations  made  in 
flumes,  canals,  and  rivers.  The  comparison  shows  a 
fair  agreement.  (Author's  abstract) 
W88-04456 


MEASURES  OF  FLOW  INTENSITY  AS  PRE- 
DICTORS OF  BED  LOAD, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

M  A.  Carson. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
113,  No.  11,  p  1402-1421,  November  1987.  10  fig,  1 
tab,  18  ref,  append. 

Descriptors:  'Flow  intensity,  'Bed  load,  'Sedi- 
ment load,  'Mathematical  studies,  'Sediment  trans- 
port, Stress,  Hydrodynamics,  Flow  velocity. 


The  relative  merits  of  different  measures  of  flow 
intensity  as  predictors  of  bed-load  transport  rates 
are  assessed.  Tractive  stress,  when  based  on  depth 
and  slope,  is  a  poor  predictor,  especially  in  narrow 
channels.  Correct  application  requires  elimination 
of  wall  and  bedform  roughness,  leaving  only  that 
stress  acting  on  the  bed  grains.  When  this  is  done, 
excellent  correspondence  with  bed-load  rates  is 
found.  Vertically  averaged  velocity  requires  a  cor- 
rection for  depth  and  particle  size;  then  it  is  direct- 
ly comparable  with  grain  tractive  stress.  Stream 
power  has  limitations  as  a  predictor  because  it  is 
the  product  of  vertically  averaged  velocity  and 
bed  tractive  stress,  and  hence  subject  to  the  prob- 
lems that  those  variables  individually  experience. 
Unit  stream  power  is  a  good  predictor  of  concen- 
tration in  some  circumstances.  (Author's  abstract) 
W88-04457 


SEDIMENT  ENTRAINMENT  AND  DEPOSI- 
TION MEASUREMENTS  IN  LONG  ISLAND 
SOUND, 

Ohio  State  Univ.,  Columbus. 
K.  W.  Bedford,  O.  Wai,  C.  M.  Libicki,  and  R.  Van 
Evra. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
113,  No.  10,  p  1325-1342,  October  1987.  11  fig,  1 
tab,  22  ref.  Office  of  Naval  Research  Contract  No. 
N0OO14-83-k-0O3,  NOAA  Ohio  Sea  Grant  Con- 
tract No.  NA91AA-D-0OO95,  and  EPA  Contract 
No.  CR-8 11 73 1-0 1-0. 

Descriptors:  'Sediment  transport,  'Sedimentation, 
'Entrainment,  'Long  Island  Sound,  Hydrodyna- 
mics, Sediment  transport,  Flow  velocity,  Turbu- 
lence, Mathematical  analysis,  Tidal  hydraulics. 

Entrainment  and  deposition  fluxes  were  measured 
in  Central  Long  Island  Sound.  Data  were  collected 
with  a  3-MHz  acoustic  transceiver  range  gated  to 
sample  the  sediment  concentration  in  1-cm  inter- 
vals in  the  bottom  70  cm  of  the  water  column. 
Horizontal  and  vertical  velocities  were  sampled  68 
cm  above  the  bottom.  A  turbulent  control  volume 
derivation  was  used  to  estimate  the  fluxes  and  their 
variation  over  one  3.5-hr  deployment  and  a  second 
deployment  that  spanned  a  tidal  cycle.  Time  histo- 
ries of  three  measures  of  the  shear  stress  as  well  as 
the  turbulent  and  wave  kinetic  energy  were  corre- 
lated with  the  entrainment  fluxes.  Turbulent  and 
wave  kinetic  energy  was  the  most  reliable  corre- 
late with  entrainment  while  the  Reynolds'  stress 
and  drag  coefficient  estimates  fared  less  well,  the 
former  failing  at  ebb  tide,  and  the  latter  during 
periods  of  low  average  velocity.  (Author's  ab- 
stract) 
W88-04467 


2K.  Chemical  Processes 


DISSOLVED  OXYGEN:  METHOD  COMPARI- 
SON WITH  POTENTIOMETRIC  STRIPPING 
ANALYSIS, 

Jordan  Univ.,  Amman.  Analytical  Chemistry  Labs. 
For  primary  bibliographic  entry  see  Field  2B. 
W88-03637 


KINETICS  OF  THE  REACTION  BETWEEN  NI- 
TROGEN DIOXIDE  AND  WATER  VAPOUR, 

Chalmers     Univ.     of    Technology,     Goeteborg 
(Sweden).  Dept.  of  Inorganic  Chemistry. 
R.  Svensson,  E.  Ljungstrom,  and  O.  Lindqvist. 
Atmospheric  Environment  ATENBP,  Vol.  21,  No. 
7,  p  1529-1539,  July  1987.   10  fig,  1  tab,  18  ref. 

Descriptors:  'Air  pollution  sources,  'Water  pollu- 
tion sources,  'Acid  rain,  'Chemical  reactions, 
•Water  chemistry,  'Nitrogen  dioxide,  'Water 
vapor,  'Nitrous  acid,  'Kinetics,  Mathematical 
equations,  Surface  area,  Temperature. 

The  rate  of  disappearance  of  nitrogen  dioxide 
(N02)  with  water  vapor  and  formation  of  nitrous 
acid  (HONO)  in  the  dark  has  been  investigated  in 
batch  experiments.  IR  spectroscopy  was  used  to 
determine  the  concentrations  of  N02,  HONO  and 
NO.  The  reaction  is  first  order  both  with  respect 
to  N02  and  water  vapor  proceeds  heterogenously 
on  most  unpoisoned  surfaces.  Initially,  the  amount 


of  HONO  formed  is  close  to  half  the  N02  which 
has  disappeared.  When  the  surface  in  the  present 
reactor  (surface  to  volume  ratio  =  14/m)  has 
reached  its  limiting  state  of  poisoning,  the  reaction 
is  still  active  and  the  N02  disappearance  follows  a 
mathematical  expression.  The  S/V  ratio  depend- 
ence of  the  rate  shows  that  a  heterogeneous  reac- 
tion proceeds  but  the  existing  evidence  is  not  con- 
clusive about  a  possible  homogeneous  contribution 
to  the  remaining  activity.  A  rate  expression  which 
describes  the  overall  reaction  at  temperatures 
around  25  C,  when  the  surface  present  is  made 
passive.  (Alexander-PTT) 
W88-03778 


WINTER  STUDY  OF  AIR,  CLOUD  AND  PRE- 
CIPITATION CHEMISTRY  IN  ONTARIO, 
CANADA, 

Atmospheric   Environment   Service,   Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  2B. 

W88-03779 


INFLUENCE  OF  TEMPERATURE  ON 
OXYGEN  TRANSFER, 

North   Carolina   State   Univ.,   Raleigh.   Dept.   of 

Civil  Engineering. 

A.  C.  Chao,  D.  S.  Chang,  C.  Smallwood,  and  W. 

S.  Galler. 

Journal  of  Environmental  Engineering  JOEDDU 

(ASCE),  Vol.  113,  No.  4,  p  722-735,  August  1987. 

7  fig,  28  ref. 

Descriptors:  'Temperature  effects,  'Water  chemis- 
try, 'Oxygen  transfer,  'Equations,  'Reaeration 
rate,  Water  temperature,  Solutions,  Oxygen,  Sur- 
face area. 

An  additional  interpretation  of  the  equation  pro- 
posed by  O'Connor  is  presented  for  calculating  the 
reaeration  rate  constant  of  natural  water  bodies.  In 
O'Connor  development  of  the  reaeration  rate  con- 
stant, K  sub  2,  the  hyperbolic  tangent  value  in  the 
equation  was  assumed  to  be  1  and  neglected.  Using 
the  simplified  form,  the  calculated  reaeration  rate 
constant  increases  at  higher  water  temperature. 
Evidence  is  presented  to  show  that  this  hyperbolic 
tangent  term  may  not  always  be  1.  Hence,  it 
cannot  be  omitted  from  the  original  equation  de- 
veloped for  calculating  the  reaeration  coefficient. 
The  calculated  reaeration  rate  constant  decreases 
versus  increasing  water  temperature  at  low  surface 
renewal  rates  while  it  increases  at  higher  surface 
renewal  rate  levels.  Thus,  although  the  reaeration 
coefficient  increases  at  higher  water  temperature 
for  aeration  facilities  used  in  wastewater  treatment 
plants,  it  may  decrease  with  increasing  water  tem- 
perature for  natural  water  bodies  where  the  sur- 
face renewal  rate  is  low.  (Author's  abstract) 
W88-03793 


KINETICS  OF  ADSORPTION  ON  ACTIVATED 
CARBON:  I.  SINGLE-SOLUTE  SYSTEMS, 

Norges  Tekniske  Hoegskole,  Trondheim. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-03795 


KINETICS  OF  ADSORPTION  ON  ACTIVATED 
CARBON:  H.  MULTISOLUTE  SYSTEMS, 

Norges  Tekniske  Hoegskole,  Trondheim. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-03796 


KINETICS  OF  ADSORPTION  ON  ACTIVATED 
CARBON:  IH.  NATURAL  ORGANIC  MATERI- 
AL, 

Norges  Tekniske  Hoegskole,  Trondheim. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-03797 


IMPROVED  SPARGER  FOR  PURGE  AND 
TRAP  CONCENTRATOR  USED  FOR  THE 
ANALYSIS  OF  VOLATJXE  ORGANICS  EN 
LANDFILL  LEACHATES  AND  SEPTIC  SAM- 
PLES, 
Connecticut  Univ.,   Storrs.   Dept.   of  Chemistry. 
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For  primary  bibliographic  entry  see  Field  5A. 
W88-03834 


ISOLATION  OF  NONVOLATILE  ORGANIC 
SOLUTES  FROM  NATURAL  WATERS  BY 
ZEOTROPHIC  DISTILLATION  OF  WATER 
FROM  N,N-DEMETHYLFORMAMTDE, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-03835 


SIMULTANEOUS  DETERMINATION  OF  GAL- 
LIUM AND  ZINC  IN  BIOLOGICAL  SAMPLES, 
WINE,  DRINKING  WATER,  AND 

WASTEWATER  BY  DERIVATIVE  SYNCHRO- 
NOUS FLUORESCENCE  SPECTROMETRY, 
Malaga  Univ.  (Spain).  Dept.  of  Analytical  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-03882 


RECOVERY  STUDIES  OF  VOLATELE  ORGAN- 
ICS  IN  SEDIMENTS  USING  PURGE/TRAP 
METHODS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Environ- 
mental and  Industrial  Health. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-03883 


RATE  OF  FERROUS  IRON  OXIDATION  IN  A 
STREAM  RECEIVING  ACID  MINE  EFFLU- 
ENT, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03893 


RELATION  BETWEEN  GROUNDWATER 
QUALITY  AND  MINERALOGY  IN  THE  COAL- 
PRODUCING  NORTON  FORMATION  OF  BU- 
CHANAN COUNTY,  VERGINIA, 

Geological  Survey,  Richmond,  VA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03895 


PRIMER     ON     TRACE     METAL-SEDIMENT 
CHEMISTRY, 

Geological   Survey,   Doraville,   GA.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03899 


CARBONATE  CHEMISTRY  OF  AQUATIC  SYS- 
TEMS; VOLUME  2:  HIGH  SALINITY  WATERS, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  IB. 

W88-03949 


NATURAL  ENRICHMENT  OF  ARSENIC  IN 
LOCH  LOMOND  SEDIMENTS, 

Glasgow  Univ.  (Scotland).  Dept.  of  Forensic  Med- 
icine and  Science. 
J.  G.  Farmer,  and  M.  A.  Lovell. 
Geochimica  et  Cosmochimica  Acta  GCACAK, 
Vol.  50,  No.  9,  p  2059-2067,  September  1986.  10 
fig,  51  ref. 

Descriptors:  *Arsenic,  *Water  chemistry,  *Dia- 
genesis,  'Bottom  sediments,  *Loch  Lomond, 
•Scotland,  *Lake  sediments,  Path  of  pollutants, 
Adsorption. 

Concentrations  of  arsenic  in  surface  or  near-sur- 
face sediment  in  12  of  13  cores  from  the  three 
major  basins  of  Loch  Lomond  are  substantially 
enhanced,  up  to  675  mg/kg  compared  with  back- 
ground values  of  15-50  mgAg.  Sedimentary  As 
profiles  are  attributed  to  post-depositional  enrich- 
ment processes  since  there  are  no  recent  significant 
sources  of  environmental  As  contamination,  an- 
thropogenic or  natural,  in  the  Loch  Lomond  area. 
The  enrichments  can  be  interpreted  in  terms  of 
post-depositional  diagenetic  remobilization   proc- 


esses in  sediment  reducing  zones,  followed  by 
upward  migration  of  As  through  interstitial  waters 
and  oxidation/adsorption/precipitation  reactions  in 
near-surface  oxidizing  layers.  Confirmation  of  the 
diagenetic/adsorption  hypothesis  is  provided  di- 
rectly by  the  analysis  of  As  species  (1.5-81  micro- 
grams/L)  in  pore  water  and  indirectly  via  compar- 
ison with  sedimentary  phosphorus.  (Author's  ab- 
stract) 
W88-03993 


CHEMICAL  PROCESSES  GOVERNING  SOIL 
AND  WATER  ACIDIFICATION, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Agronomy. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04014 


OBSERVATIONS  OF  THE  PREFERENTIAL 
LOSS  OF  MAJOR  IONS  FROM  MELTING 
SNOW  AND  LABORATORY  ICE, 

University  of  East  Anglia,   Norwich  (England). 

School  of  Environmental  Sciences. 

P.  Brimblecombe,  S.  L.  Clegg,  T.  D.  Davies,  D. 

Shooter,  and  M.  Tranter. 

Water  Research  WATRAG,  Vol.  21,  No.   10,  p 

1279-1286,  October  1987.  6  fig,  26  ref. 

Descriptors:  *Snowmelt,  'Ice,  'Chemical  reac- 
tions, *Water  pollution  sources,  Sulfates,  Nitrates, 
Chlorine,  Magnesium,  Potassium,  Sodium,  Solute 
transport,  Fractionation,  Chemical  analysis,  Brines. 

Two  types  of  laboratory  experiments  were  under- 
taken to  understand  changes  in  the  ionic  composi- 
tion of  solutions  from  melting  snows:  (1)  a  set  of 
field-laboratory  experiments  which  involved  par- 
tially melting  recently  collected  snows  and  (2) 
experiments  on  the  controlled  melting  of  artificial 
ices  of  known  composition.  Sulfate  and  nitrate  ions 
are  preferentially  lost  with  respect  to  chloride 
during  the  melting  process  so  apparent  elution 
sequence  maybe  written  S04(2-)  >  N03(-)  >  Cl(- 
).  Of  the  cations,  sodium  appears  to  be  removed 
least  readily  giving  an  elution  sequence  Mg(2  +  )  = 
K(+)  >  Na(+).  In  the  laboratory,  the  differences 
in  the  efficiency  of  removal  of  ions  from  ice  are 
small  in  the  first  stages  of  melting,  but  pronounced 
by  the  end  of  the  melt.  Sodium  and  chloride  are 
expected  to  be  proportionally  enriched  in  residual 
leached  snow  packs.  This  is  generally  born  out  by 
field  observations.  The  preferential  loss  of  some 
ions  is  more  evident  in  aged  laboratory  ice  than  in 
the  freshly  made  ice.  The  changes  in  the  ice  and 
meltwater  composition  throughout  the  process  of 
melting  may  be  understood  to  arise  from  the 
mixing  of  two  types  of  solutions:  (i)  an  intergranu- 
lar  surficial  brine  with  high  solute  concentration 
that  occupies  the  ice  grain  boundaries  and  (ii)  the 
meltwater  from  the  ice  grains.  (Author's  abstract) 
W88-04032 


QUANnTATIVE  DETERMINATION  OF 
VOLATILE  CARBOXYLIC  ACTDS  EN  FORMA- 
TION WATERS  BY  ISOTACHOPHORESIS, 

Bergen  Univ.  (Norway).  Dept.  of  Chemistry. 

T.  Barth. 

Analytical  Chemistry  ANCHAM,  Vol.  59,  No.  18, 

p  2232-2237,  September  15,  1987.  4  fig,  5  tab,  15 

ref. 

Descriptors:  'Water  chemistry,  'Geochemistry, 
'Diagenesis,  'Volatile  acids,  'Carboxylic  acids, 
'Formation  waters,  'Isotachophoresis,  Chemical 
analysis,  Quantitative  analysis,  Oil  fields. 

The  composition  and  concentration  of  the  highly 
water  soluble  volatile  organic  acids  found  in 
waters  associated  with  oil-bearing  formations  are 
interesting  in  several  geochemical  contexts.  Capil- 
lary isotachophoresis  has  been  found  to  be  suitable 
for  the  quantitative  determination  of  these  com- 
pounds in  formation  water  samples.  The  separation 
capacity  for  a  comprehensive  set  of  mono-  and 
polyfunctional  standards  has  been  investigated. 
Calibration  curves  are  straight  lines  with  correla- 
tion coefficients  >  0.99.  Concentration  levels  of 
0.02  to  20  mM  of  each  compound  can  be  deter- 
mined. No  sample  preparation  is  required.  The 
procedure  is  applied  to  the  analysis  of  formation 


waters    from    the    Norwegian    continental    shelf, 
showing  levels  of  acetic  acid  up  to  16  mM.  (Au- 
thor's abstract) 
W88-04O36 


DETERMINATION  OF  FE(IH)  AND  FEOD  IN 
OXALATE  EXTRACTS  OF  SEDIMENT, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-04O42 


COMPARATIVE   ABILITLES   OF   LEAF  SUR- 
FACES   TO    NEUTRALIZE    ACIDIC    RAIN- 
DROPS, n.  THE  INFLUENCE  OF  LEAF  WET- 
TABILITY, LEAF  AGE  AND  RAIN  DURATION 
ON  CHANGES  IN  DROPLET  PH  AND  CHEM- 
ISTRY ON  LEAF  SURFACES, 
Toronto  Univ.  (Ontario).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-O4097 


RATE  CONSTANTS  FOR  SOME  OXIDATIONS 
OF  SOV)  BY  RADICALS  EN  AQUEOUS  SOLU- 
TIONS, 

National  Bureau  of  Standards  (NML),  Gaithers- 

burg,  MD.  Chemical  Kinetics  Div. 

R.  E.  Huie,  and  P.  Neta. 

Atmospheric  Environment  ATENBP,  Vol.  21,  No. 

8,  p  1743-1747,  August  1987.  2  fig,  2  tab,  19  ref. 

USEPA  Agreement  DW13931327-01-0. 

Descriptors:  'Oxidation,  'Rate  constants,  'Sulfur 
compounds,  'Fate  of  pollutants,  'Acid  rain, 
'Chemical  reaction.  Fluid  drops,  Atmospheric 
droplets,  Air  pollution,  Autoxidation,  Pollutants, 
Radicals,  Sulfites. 

Rate  constants  were  measured  for  several  radical 
reactions  important  in  the  autoxidation  of  S(IV)  in 
atmospheric  droplets.  For  the  reactions  of  the  hy- 
droxy radical  with  sulfite  and  bisulfite,  the  rate 
constants  were  5.2  times  10  to  the  9th  power  and 
4.5  times  10  to  the  9th  power/mol/sec  (M/s), 
respectively.  For  the  reaction  of  the  dichloride 
radical  anion  with  bisulfite,  a  rate  constant  of  3.4 
times  10  to  the  8th  power/M/s  was  obtained.  The 
peroxysulfate  radical  reacted  with  sulfite  with  a 
rate  constant  of  1.3  times  10  to  the  7th  power/M/s, 
but  only  an  upper  limit  of  300,000  could  be  derived 
for  its  reaction  with  bisulfite.  In  some  cases,  the 
rate  constants  are  significantly  different  from  those 
used  previously  in  atmospheric  models.  The  use  of 
these  results  in  a  simple  model  suggests  that  sec- 
ondary radical-radical  reactions  may  be  of  consid- 
erable importance  in  the  mechanism  of  sulfite  au- 
toxidation in  the  atmosphere.  (Author's  abstract) 
W88-04136 


MEASUREMENT  OF  THE  ENTRAPMENT  OF 
SULFUR  DIOXLOE  BY  RIME  ICE, 

Nevada  Univ.  System,  Reno.  Desert  Research  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-04137 


DETERMINATION  OF  CARBON  DISULFIDE 
EN  NATURAL  WATERS  BY  ADSORBENT  PRE- 
CONCENTRATION  AND  GAS  CHROMATOG- 
RAPHY WITH  FLAME  PHOTOMETRIC  DE- 
TECTION, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. 

K.-H.  Kim,  and  M.  O.  Andreae. 
Analytical  Chemistry  ANCHAM,  Vol.  59,  No.  22, 
p  2670-2673,  November  15,  1987. 

Descriptors:  'Carbon  disulfide,  'Analytical  meth- 
ods, 'Gas  chromatography,  'Flame  photometry, 
Natural  waters,  Chromatography,  Photometry, 
Detection  limits,  Water  chemistry. 

A  new  procedure  to  determine  carbon  disulfide 
(CS2)  in  an  aqueous  matrix  at  environmental  levels 
combines  gas  chromatography/flame  photometric 
detection  (GC/FPD)  with  the  Carbosieve  precon- 
centration  method.  The  volatile  CS2  is  stripped  out 
of  up  to  1.8  liter  of  sample  by  a  nitrogen  gas  stream 
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and  preconcentrated  on  a  Carbosicve  adsorption 
tube.  This  tube  is  then  attached  to  the  GC/FPD 
system  and  heated  to  desorb  CS2  which  is  collect- 
ed in  a  liquid  nitrogen  cooled  trap,  separated  on  a 
Chromosil  330  column,  and  detected  by  a  flame 
photometric  detector.  The  CS2  peak  is  recorded 
and  integrated  electronically.  The  detection  limit  is 
about  1  picomol/liter  CS2.  The  analytical  preci- 
sion is  9%.  The  method  has  been  used  on  both 
seawater  and  other  natural  water  samples  (e.g.,  St. 
Marks  Estuary,  Florida  and  Lake  Bradford,  Flori- 
da). CS2  was  ubiquitous  in  the  natural  waters 
tested.  The  average  concentration  of  CS2  in  six 
samples  of  the  estuarine  water  was  103.0  picomol/ 
liter  and  in  the  seven  samples  of  the  lake  water  was 
43.0  picomol/liter.  (Lantz-PTT) 
W88-04170 


BASIN  SCALE  MODEL  OF  SOLUTE  TRANS- 
PORT, 

Padua  Univ.  (Italy).  1st.  di  Idraulica. 

A.  Rinaldo,  and  A.  Marani. 

Water  Resources  Research  WRERAO,  Vol.  23, 

No.  11,  p  2107-2118,  November  1987.  7  fig,  41  ref. 

Descriptors:  'Solute  transport,  'Basins,  'Model 
studies,  Mathematical  models,  Rainfall,  Sorption, 
Chemical  reactions,  Statistical  analysis,  Kinetics, 
Nitrates. 

A  mathematical  model  based  on  conditional  proba- 
bility distributions  is  proposed  for  solute  yield  re- 
sponse to  rainfall  impulses  at  the  basin  scale.  So- 
lutes enter  the  mass  balance  because  of  sorption 
processes  between  fixed  phases  and  the  carrier 
flow.  This  approach  allows  to  be  addresses  the 
individual  role  and  the  mutual  connection  of  the 
hydrologic  response  and  of  macroscopic  sorption 
kinetics  controlling  basin  scale  release  processes. 
Mass  response  functions  (MRFs)  from  geomorpho- 
logy  and  statistical  mechanics  are  derived  and  used 
to  analyze  experimental  records.  A  synthesis  of 
nonlinear  effects  in  the  mechanism  of  chemical 
supply  to  the  carrier  and  the  derivation  of  concen- 
tration distributions  was  also  attempted.  Three- 
parameter  generalized  gamma  distributions  provide 
sound  physical  and  statistical  insight  and  are  stud- 
ied to  the  interpretation  of  field  data.  A  dimension- 
less  number  is  defined  as  the  ratio  of  2  times  the 
characteristics  of  the  sorption  kinetics  and  of  the 
residence  in  the  basin.  The  number  is  related  to 
total  solute  loads  in  the  runoff.  The  mathematical 
construct  leading  to  the  MRF  accounts  for  the 
observed  variability  of  the  instantaneous  and  time- 
averaged  concentration/discharge  relations.  As  an 
example,  discharge  characteristics  of  N03-N  are 
analyzed  via  suitable  MRFs.  The  results  compare 
favorably  with  extensive  evidence  collected  in  a 
small  Japanese  catchment  and  capture  the  domi- 
nant modes  of  the  process  behavior.  (Author's 
abstract) 
W88-04188 


LABORATORY  INVESTIGATION  OF  LONGI- 
TUDINAL DISPERSION  IN  ANISOTROPIC 
POROUS  MEDIA, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

S.  E.  Silliman,  L.  F.  Konikow,  and  C.  I.  Voss. 
Water  Resources  Research  WRERAO,  Vol.  23, 
No.  11,  p  2145-2151,  November  1987.  11  fig,  1  tab, 
19  ref. 

Descriptors:  'Laboratory  analysis,  'Solute  trans- 
port, 'Path  of  pollutants,  'Porous  media,  'Anisot- 
ropy,  Permeability  coefficient,  Sodium  chloride. 

Mechanisms  that  may  cause  anisotropy  in  the  dis- 
persion coefficient  and  the  relation  between  anisot- 
ropy in  hydraulic  conductivity  and  anisotropy  in 
longitudinal  dispersion  were  investigated  in  the 
laboratory.  Measurements  of  sodium  chloride  con- 
centration (used  as  a  tracer)  were  made  at  105  in 
situ  sampling  locations  in  a  new  type  of  sand  box 
designed  to  allow  flow  in  either  of  two  perpendic- 
ular directions.  Two  types  of  hydraulic  anisotropy 
were  examined.  The  first  consisted  of  structural 
zones  of  increased  hydraulic  conductivity  within  a 
lower  conductivity  medium.  The  second  type  in- 
volved low  conductivity  platelike  inclusions  within 
a   homogeneous,    isotropic    medium.    The   plates 


were  aligned  such  that  the  tortuosity  was  increased 
only  in  one  principal  direction  of  permeability. 
Results  using  two  examples  of  the  first  type  of 
media  showed  that  the  apparent  longitudinal  dis- 
persivities  for  flow  parallel  to  the  high  conductivi- 
ty direction  were  greater  than  those  perpendicular 
to  this  direction.  Two  examples  of  the  second  type 
of  media  produced  smaller  apparent  longitudinal 
dispersivities  for  flow  parallel  to  the  high  conduc- 
tivity direction.  The  results  suggest  that  the  mech- 
anisms causing  dispersive  anisotropy  can  be  relat- 
ed, conceptually,  to  the  factors  causing  hydraulic 
anisotropy.  (Author's  abstract) 
W88-04192 


WATER  TREATMENT  RELATED  CHARAC- 
TERIZATION OF  THE  PHOTOCHEMICAL 
DEGRADATION  PRODUCTS  OF  AQUATIC 
HUMIC  SUBSTANCES  (AUFBEREITUNGSOR- 
IENTIERTE  ASPEKTE  DES  PHOTOCHEMIS- 
CHEN  ABBAUS  AQUATISCHER  HUMTN- 
STOFFE), 

Technische  Univ.  Muenchen  (Germany,  F.R.). 
Inst,  fuer  Wasserchemie  und  Chemische  Balneolo- 
gie. 

For  primary  bibliographic  entry  see  Field  5F. 
W88-04341 


COMPARATIVE  ANALYSIS  OF  ntON,  MAN- 
GANESE, SDLICA,  PHOSPHORUS,  AND 
SULFUR  IN  THE  HYPOLIMNIA  OF  CALCAR- 
EOUS LAKES, 

Wisconsin  Univ.-Madison.  Water  Chemistry  Lab. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-04440 
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EFFECTS  OF  MECHANICAL  AND  MANUAL 
HARVESTING  OF  LUGWORMS  ARENICOLA 
MARINA  L.  ON  THE  BENTHIC  FAUNA  OF 
TTOAL  FLATS  IN  THE  DUTCH  WADDEN  SEA, 

Rijksinstituut  voor  Natuurbeheer,  Texel  (Nether- 
lands). 

T.  van  den  Heiligenberg. 

Biological  Conservation  BICOBK,  Vol.  39,  No.  3, 
p  165-177,  March  1987.  5  fig,  13  ref. 

Descriptors:  'Lugworms,  'Wadden  Sea,  'Benthic 
fauna,  'Aquatic  populations,  'Exploitation,  'Re- 
sources management,  'Tidal  flats,  'Ecosystems, 
Water  birds,  Mechanical  equipment,  Baits,  Poly- 
chaetes,  Shellfish,  Biological  samples,  Biomass. 

Effects  of  bait  digging  by  hand  and  mechanical 
harvester  of  Arenicola  marina  (L.)  on  the  macro- 
benthic  fauna  of  the  Dutch  Wadden  Sea  were 
investigated.  Samples  were  taken  on  two  tidal  flat 
areas:  the  Balgzand  and  the  Vlakte  van  Kerken 
from  March  to  October  1981.  Most  of  the  major 
species  were  severely  reduced  immediately  after 
digging.  Some  species  (Macoma  baltica  and  Scolo- 
plos  armiger)  showed  a  fast  return  into  the  depopu- 
lated area.  Further  recovery  varied  per  species.  In 
general  there  was  a  larger  recruitment  of  juveniles 
in  the  dug-over  areas  compared  to  the  non-dis- 
turbed areas.  Mechanical  harvesting  was  more  effi- 
cient-caught more  Arenicola  per  square  meter- 
than  hand  harvesting.  Hand  diggers  caused  less 
mortality  of  other  benthic  animals  per  gram  Areni- 
cola harvested  than  mechanical  harvesters.  Dis- 
turbance of  feeding  birds  is  discussed.  People  walk- 
ing and  hand  diggers  caused  a  serious  problem. 
(Authors's  abstract) 
W88-03591 


HYDROCARBON   LEVELS   IN  THE  SWART- 
KOPS  ESTUARY:  A  PRELIMINARY  STUDY, 

Port   Elizabeth   Univ.   (South   Africa).    Dept.   of 

Botany. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-03774 


EMISSIONS  OF  BIOGENIC  SULPHUR  COM- 
POUNDS FROM  SEVERAL  WETLAND  SODLS 
IN  FLORTOA, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 


ence, Miami,  FL. 

W.  J.  Cooper,  D.  J.  Cooper,  E.  S.  Saltzman,  W.  Z. 

de  Mello,  and  D.  L.  Savoie. 

Atmospheric  Environment  ATENBP,  Vol.  21,  No. 

7,  p  1491-1495,  July  1987.  4  fig,  1  tab,  10  ref.  NSF 

grant  ATM  84-05921. 

Descriptors:  'Biogenic  emissions,  'Sulfur  com- 
pounds, 'Wetlands,  'Florida,  Sulfides,  Plants,  Diel 
variation,  Emissions,  Peat. 

Emission  rates  of  the  biogenic  sulfur  gases  hydro- 
gen sulfide,  dimethyl  sulfide,  carbon  disulfide  and 
dimethyl  disulfide  have  been  measured  from  the 
exposed  soils  of  five  wetland  plant  communities  in 
Florida.  Dimethyl  sulfide  and  hydrogen  sulfide 
were  the  predominant  species  emitted.  All  the 
studied  ecosystems  showed  diel  variation  in  the 
emission  rates  of  the  biogenic  sulfur  gases  with  the 
highest  emissions  rates  occurring  early-  to  mid- 
afternoon,  and  the  lowest  emission  rates  occurring 
during  the  early  morning.  The  relative  magnitude 
of  emissions  from  the  individual  ecosystems  fol- 
lowed the  trend  Distichlis  spicata  >  Avicennia 
germinans  >  Batis  maritima  =  Juncus  roemer- 
ianus  =  Cladium  jamaicense.  Only  the  emission 
rates  from  the  peaty  D.  spicata  site  are  comparable 
in  magnitude  to  previous  emission  measurements  in 
wetland  ecosystems  of  Spartina  alterniflora  and 
associated  mud  flats.  (Author's  abstract) 
W88-03776 


MODELING  VOLATDLE  ORGANICS  IN  THE 
DELAWARE  ESTUARY, 

Environmental  Research  Lab.,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-03792 


HIGH  RATES  OF  CONSUMPTION  OF  BACTE- 
RIA BY  PELAGIC  CTLIATES, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-03822 


RAPID  AMMONIUM  UPTAKE  AND  NITRO- 
GEN INTERACTIONS  IN  FIVE  INTERTIDAL 
SEAWEEDS  GROWN  UNDER  FIELD  CONDI- 
TIONS, 

British  Columbia  Univ.,  Vancouver.  Dept.  of 
Botany. 

T.  E.  Thomas,  and  P.  J.  Harrison. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  107,  No.  1,  p  1-8,  April  13, 
1987.  1  fig,  1  tab,  29  ref. 

Descriptors:  'Ammonium,  'Nitrate,  'Intertidal 
areas,  'Algae,  'Intertidal  macrophytes,  Nutrients, 
Aquatic  vegetation. 

Time  courses  of  ammonium  and  nitrate  uptake 
rates  were  determined  for  five  intertidal  macro- 
phytes, two  perennials  and  three  annuals,  collected 
directly  from  the  field.  When  a  15  micromolar 
pulse  of  ammonium  was  added  to  the  incubation 
medium  all  three  annuals  and  one  of  the  two 
perennials  showed  enhanced  ammonium  uptake 
rates  for  the  first  15  minute  of  a  30-min  exposure. 
This  is  the  first  report  known  to  the  authors  of 
non-linear  nutrient  depletion  by  plants  grown  in 
the  field.  There  was  no  enhancement  in  the  initial 
nitrate  uptake  rate.  The  nitrate  uptake  rate  had  to 
be  induced  in  the  low  intertidal  annual  by  incubat- 
ing it  in  30  micromolar  nitrate  for  20  minutes.  All 
species  took  up  both  ammonium  and  nitrate  simul- 
taneously. Two  annuals  exhibited  a  50%  decrease 
in  nitrate  uptake  in  the  presence  of  ammonium. 
Ammonium  concentrations  of  more  than  5  micro 
molar  were  necessary  to  inhibit  nitrate  uptake  in 
the  former  plants.  (Author's  abstract) 
W88-03837 


EFFECTS  OF  LAND  USE  HISTORY  ON  SEDI- 
MENTATION IN  THE  POTOMAC  ESTUARY, 
MARYLAND, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W88-03901 
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SEDIMENT  SOURCES  AND  TRANSPORT  IN 
KINGS  BAY  AND  VICINITY,  GEORGIA  AND 
FLORIDA,  JULY  8-16, 1982, 
Geological   Survey,   Doraville,   GA.    Water   Re- 
sources Div. 
D.  B.  Radtke. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Professional  Paper  1347,  1985. 
120  p,  27  fig,  17  tab,  23  ref. 

Descriptors:  'Suspended  sediment,  'Sediment 
transport,  'Estuaries,  'Georgia,  'Florida,  Veloci- 
ty, Salinity,  Temperature,  Camden  County,  Nassau 
County,  Kings  Bay,  Cumberland  Sound. 

Water  quality,  bottom-material,  suspended-sedi- 
ment, and  current  velocity  data  were  collected 
during  July  1982  in  Kings  Bay  and  vicinity  to 
provide  information  on  the  source  and  transport  of 
estuarine  sediments.  Kings  Bay  and  Cumberland 
Sound,  the  site  of  the  Poseidon  Submarine  Base  in 
southeast  Georgia,  are  experiencing  high  rates  of 
sediment  deposition  and  accumulation,  which  are 
causing  serious  navigational  and  operational  prob- 
lems. Velocity,  bathymetry,  turbidity,  and  bottom- 
material  data  suggest  sediment  transported  from 
lower  Kings  Bay  is  accumulating  deposits  of  sus- 
pended sediment  transported  from  Cumberland 
Sound  on  the  floodtide  and  from  upper  Kings  Bay 
and  the  tidal  march  drained  by  Marianna  Creek  on 
the  ebbtide.  Suspended-sediment  discharges  com- 
puted for  consecutive  13-hr  ebbtides  and  floodtides 
showed  that  a  net  quantity  of  suspended  sediment 
was  transported  seaward  from  upper  Kings  Bay 
and  Marianna  Creek.  A  net  landward  transport  of 
suspended  sediment  computed  at  the  St.  Marys 
Entrance  indicated  areas  seaward  of  St.  Marys 
Entrance  may  be  supplying  sediment  to  the  shoal- 
ing areas  of  the  estuary,  including  lower  Kings 
Bay.  (USGS) 
W88-03905 


MULTIVARIATE  APPROACH  TO  THE  INVES- 
TIGATION OF  NUTRIENT  INTERACTIONS  IN 
THE  BARATARIA  BASIN,  LOUISIANA, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-03936 


VARIABILITY  IN  THE  CHEMISTRY  OF  ESTU- 
ARINE PLANTS  AND  ITS  EFFECT  ON  FEED- 
ING BY  CANADA  GEESE, 

Marine  Biological  Lab.,  Woods  Hole,  MA. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-04012 


APPLICATION  OF  PYROLYSIS-GAS  CHRO- 
MATOGRAPHY-MASS  SPECTROMETRY  TO 
THE  CHARACTERIZATION  OF  HUMIC  SUB- 
STANCES RESULTING  FROM  DECAY  OF 
AQUATIC  PLANTS  IN  SEDIMENTS  AND 
WATERS, 

Perpignan  Univ.  (France).  Lab.  of  Marine  Sedi- 
mentalogy  and  Geochemistry. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-04022 


GAS  EXCHANGE  CHARACTERISTICS  OF 
GULF  OF  MEXICO  COASTAL  MARSH  MA- 
CROPHYTES, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 
Wetland  Resources. 

S.  R.  Pezeshki,  R.  D.  DeLaune,  and  W.  H.  Patrick. 
Journal  of  Experimental  and  Marine  Biology 
JEMBAM,  Vol.  Ill,  p  243-253,  September  22, 
1987.  5  fig,  1  tab,  21  ref. 

Descriptors:  'Marshes,  'Gulf  of  Mexico,  'Gas  ex- 
change, 'Ecosystems,  'Macrophytes,  Spartina, 
Panicum,  Photosynthesis,  Temperature,  Louisiana. 

Gas  exchange  characteristics  of  three  major  Lou- 
isiana Mississippi  River  deltaic  plain  marsh  species, 
Spartina  patens  (Ait.)  Muhl.,  Spartina  alterniflora 
Lois.,  and  Panicum  hemitomon  Shult.,  were  stud- 
ied under  controlled  environment  conditions.  The 
optimum  temperature  for  maximum  photosynthesis 
was  approximately  36  C  for  S.  patens,  27  C  for  S. 


alterniflora,  and  28  C  for  P.  hemitomon.  Net  pho- 
tosynthesis rates  at  optimum  temperature  averaged 
20.1  micromol/sq  m/sec  in  S.  patens,  22.8  micro- 
mol/sq  m/sec  in  S.  alterniflora,  and  11.4  micro- 
mol/sq m/sec  in  P.  hemitomon.  Photosynthetic 
light  saturation  occurred  at  approximately  720, 
530,  and  750  micromol/sq  m/sec  in  S.  patens,  S. 
alterniflora,  and  P.  hemitomon,  respectively.  Only 
S.  patens  had  a  midday  depression  of  stomatal 
conductance,  but  net  photosynthesis  was  not  re- 
duced by  the  depression.  Maximum  stomatal  con- 
ductances were  285  mmol/sq  m/sec  in  S.  patens, 
238  mmol/sq  m/sec  in  S.  alterniflora,  and  335 
mmol/sq  m/sec  in  P.  hemitomon.  In  contrast,  net 
photosynthesis  values  were  lower  in  P.  hemitomon 
compared  with  the  Spartina  species,  indicating  a 
greater  degree  of  water  use  efficiency  of  photosyn- 
thesis for  both  Spartina  species.  (Author's  abstract) 
W88-04035 


APPLICATION  OF  LANDSAT  THEMATIC 
MAPPER  TO  INLET  DYNAMICS,  OLD  DRUM 
INLET,  NORTH  CAROLINA, 

North   Carolina   Univ.   at   Chapel   Hill.    Inst,   of 

Marine  Sciences. 

For  primary  bibliographic  entry  see  Field  7B. 
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SEASONAL  AND  SPATIAL  DISTRIBUTION 
OF  EXTRACELLULAR  ENZYMATIC  ACTIVI- 
TIES AND  MICROBIAL  INCORPORATION  OF 
DISSOLVED  ORGANIC  SUBSTRATES  IN 
MARINE  SEDIMENTS, 

Kiel  Univ.  (Germany,  F.R.).  Inst,  fuer  Meeres- 
kunde. 

L.  A.  Meyer-Reil. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  8,  p  1748-1755,  August 
1987.  9  fig,  31  ref.  German  Research  Council 
Grants  Me  509/3-1  and  Me  509/3-2. 

Descriptors:  'Marine  sediments,  'Baltic  Sea,  'En- 
zymes, 'Organic  matter,  'Phytoplankton,  Biomass, 
Microorganisms,  Sedimentation,  Seasonal  varia- 
tion, Spatial  distribution,  Absorption,  Microbial 
degradation,  Microbiological  studies,  Radioactive 
tracers,  Brackish  water,  Bartic  Sea,  Kiel  Bight. 

Seasonal  and  spatial  distributions  of  extracellular 
enzymatic  activities  and  microbial  incorporations 
of  dissovled  organic  substrates  were  followed  in 
sediments  of  the  brackish  water  Kiel  Bight  (Baltic 
Sea,  Federal  Republic  of  Germany).  Enzymatic 
hydrolysis  of  polymeric  organic  compounds  was 
determined  by  means  of  fluorogenic  substrates  (4- 
methylumbelliferyl-beta-D-  glucoside  L-leucine-4- 
methylcoumarinyl-7-amide  hydrochloride);  incor- 
poration of  dissolved  organic  substrates  into  micro- 
bial biomass  was  measured  by  using  tritiated  sub- 
stances (acetate,  leucine,  and  thymidine).  Based  on 
a  recently  developed  core  injection  technique,  sub- 
strates were  injected  in  microliter  portions  into 
undistrubed  sediment  cores.  Enzymatic  and  incor- 
poration activities  underwent  strong  seasonal  vari- 
ations related  to  the  enrichment  of  organic  material 
in  the  sediment  surface  following  sedimentation 
events.  The  input  of  the  phytoplankton  bloom 
during  autumn  caused  stimulation  of  both  enzy- 
matic hydrolysis  of  polymeric  organic  compounds 
and  microbial  incorporation  of  dissolved  organic 
substrates.  Following  input  by  spring  phytoplank- 
ton bloom,  mainly  incorporation  activities  were 
stimulated.  In  late  spring  the  development  of  the 
benthic  fauna  obviously  greatly  influenced  micro- 
bial activities.  During  summer  individual  periods 
of  high  microbial  activities  were  observed  which 
might  be  traced  back  to  short-term  sedimentation 
events.  The  high  microbial  incorporation  of  leu- 
cine and  thymidine  during  winter  demonstrated 
that  the  nutrient  supply,  rather  than  temperature,  is 
the  dominating  factor  determining  microbial  pro- 
duction. Stimulation  of  microbial  activities  arose 
from  the  sediment  surface  and  spread  out  relatively 
quickly  into  deeper  horizons.  Generally,  the  sedi- 
ments were  characterized  by  distinct  patterns  of 
interrelaionships  between  the  individual  param- 
eters of  microbial  activities  measured.  (Author's 
abstract) 
W88-04080 


DISTRIBUTION  OF  INDICATOR  BACTERIA 
AND  VIBRIO  PARAHEMOLYTICUS  IN 
SEWAGE-POLLUTED  INTERTIDAL  SEDI- 
MENTS, 

Massachusetts  Univ.  at  Boston.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-04081 


SUBTIDAL  MACROALGAL  COMMUNITIES 
IN  THE  D'ENTRECASTEAUX  CHANNEL,  TAS- 
MANIA, 

Tasmania    Univ.,    Hobart    (Australia).    Dept.    of 

Botany. 

J.  C.  Sanderson,  and  D.  P.  Thomas. 

Australian  Journal  of  Ecology  AJECDQ,  Vol.  12, 

No.  1,  p  41-51,  March  1987.  8  fig,  4  tab,  15  ref. 

Descriptors:  'Marine  algae,  'Tasmania,  'Species 
composition,  'Regression  analysis,  Hydrologic 
data  collections,  Benthic  flora,  Macrophytes, 
Water  depth,  Light  penetration,  Wave  action,  Sub- 
strates, Water  temperature,  Ecosystems,  Popula- 
tion density. 

Community  descriptions  and  distributions  of  the 
dominant  subtidal  macroalgae  were  recorded  for 
the  D'Entrecasteaux  Channel,  Tasmania.  These 
were  related  to  the  major  environmental  param- 
eters of  light,  water  movement,  substrate  and 
depth.  Six  communities  were  recognized  subjec- 
tively: (1)  Durvillaea,  (2)  Phyllospora,  (3)  Macro- 
cystis,  (4)  Ecklonia,  (5)  Fucoid  and  (6)  Seagrass- 
Caulerpa.  These  divisions  were  supported  by  clus- 
ter analysis  of  data  from  Tinderbox,  a  site  at  the 
northern  end  of  the  Channel.  Detrended  corre- 
spondence analysis  of  community  data  suggested 
that  light  was  the  principal  factor  (Axis  1),  fol- 
lowed by  water  movement,  in  determining  species 
distributions  at  Tinderbox.  The  algal  communities 
determined  are  consistent  with  the  generalized 
scheme  proposed  by  Edgar  (1984)  for  this  area  and 
are  indicative  of  cold  temperate  waters  and  the 
Maugean  subprovince.  (Author's  abstract) 
W88-04086 


BENZTHIAZOLES  IN  ESTUARINE  SEDI- 
MENTS AS  INDICATORS  OF  STREET 
RUNOFF, 

Lawrence  Livermore  National  Lab.,  CA.  Environ- 
mental Sciences  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-04095 


MERCURY  CONTENT  IN  THE  WATER  AND 
MARINE  ORGANISMS  IN  ANGKE  ESTUARY, 
JAKARTA  BAY, 

Indonesian  Inst,   of  Sciences,   Djakarta.   Lab.  of 

Environmental  Study. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04148 


PERSISTENCE  AND  MOVEMENT  OF  ATRA- 
ZINE  IN  A  SALT  MARSH  SEDIMENT  MI- 
CROECOSYSTEM, 

Agricultural    Research    Service,    Beltsville,    MD. 

Pesticide  Degradation  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04152 


INTERTIDAL  ZONATION  AND  SEASONA- 
LITY OF  MEIOBENTHOS  IN  TROPICAL 
MANGROVE  ESTUARIES, 

Australian  Inst,  of  Marine  Sciences,  Townsville. 
D.  M.  Alongi. 

Marine  Biology  MBIOAJ,  Vol.  95,  No.  3,  p  447- 
458,  August  1987.  1  fig,  6  tab,  41  ref. 

Descriptors:  'Estuaries,  'Population  dynamics, 
'Intertidal  areas,  'Seasonal  variation,  'Meio- 
benthos,  Mangrove  swamps,  Populations,  Distribu- 
tion, Tropical  regions,  Australia,  Correlation  anal- 
ysis, Temperature  effects,  Distribution  patterns, 
Monsoons,  Meiofauna,  Population  density. 

Intertidal  zonation  and  seasonality  of  tropical 
meiobenthic  communities  were  examined  within 
five   mangrove   estuaries   along   the   northeastern 
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coast  (Cape  York  peninsula)  of  Australia  from  May 
1985  to  January  1986.  Partial  correlation  analysis 
revealed  that  environmental  cues  such  as  tempera- 
ture and  sediment  granulometry  were  the  most 
important  factors  regulating  the  zonation  patterns 
of  meiofauna.  Seasonality  was  greatly  influenced 
by  monsoonal  rains.  During  austral  summer,  pro- 
longed monsoonal  rains  occurred  along  the  coast 
north  of  18  degrees  S  latitude,  resulting  in  in- 
creased river  discharge  and  scouring  of  surface 
silts  and  clays,  organic  matter  and  bacteria  from 
most  tidal  sediments.  Despite  scouring,  meiofaunal 
densities  increased  in  the  summer  wet  season,  prob- 
ably due  to  warmer  temperatures  and  the  high 
resilience  of  meiobenthos  to  sediment  disturbance. 
In  mangrove  sediments  not  subjected  to  torrential 
rains,  meiofaunal  densities  were  highest  in  austral 
autumn  and  winter  (sediment  temperature:  23  to  27 
degrees  C)  and  lowest  in  austral  spring  and 
summer  (sediment  temperature:  28  to  40  degrees 
C).  Turbellarians  were  the  dominant  meiofaunal 
group,  accounting  for  58  to  67%  of  total  faunal 
densities  which  generally  decreased  with  elevation 
in  all  of  the  estuaries.  Meiofauna  in  tropical  Aus- 
tralian mangroves,  as  in  other  organic-rich  muds 
and  coral  reefs,  appear  to  exert  little  impact  on 
microbial  standing  stocks  when  intercorrelated 
variables  are  accounted  for.  The  abundances  of 
hard-bodied  meiofauna  were  low  compared  with 
temperate  communities,  lending  further  support  to 
an  earlier  contention  that  tropical  intertidal  com- 
munities are  subjected  to  greater  physical  stress 
than  their  temperate  counterparts.  (Author's  ab- 
stract) 
W88-04157 


SPATIO-TEMPORAL  VARIABILITY  OF 
CHAETOZONE  SETOSA  (MALMGREN)  POP- 
ULATIONS ON  AN  ORGANIC  GRADIENT  IN 
THE  BAY  OF  BREST,  FRANCE, 

Universite      de      Bretagne-Occidentale,       Brest 
(France).  Lab.  d'Oceanographie  Biologic 
C.  Hily. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  112,  No.  3,  p  201-216,  No- 
vember 3,  1987.  6  fig,  2  tab,  34  ref. 

Descriptors:  *Chaetozone  setosa,  *Bay  of  Brest, 
•France,  *Ecosystems,  Species  diversity,  Popula- 
tion density,  Water  pollution  effects,  Organic 
matter,  Sediments. 

Chaetozone  populations  were  studied  live  under 
various  conditions  of  organic  enrichment,  but  in 
only  one  type  of  sediment  (sandy  mud).  Each 
population  variable  was  related  to  the  density  and 
individual  mean  weight  (IMW).  The  optimal  eco- 
logical area  corresponded  to  maximum  density 
(500-1500  ind/0.1  sq  m)  and  maximum  IMW  (0.7 
mg)  throughout  the  year.  This  area  is  in  the  pollut- 
ed zone  of  the  harbor  of  Brest  (10-11%  organic 
matter).  The  boundaries  of  the  potential  ecological 
area  are  defined:  temporary  population  and  low 
IMW  (0.2  mg)  corresponding  to  the  normal  zone 
(5-7%  organic  matter).  Each  population  (recruit- 
ment, mortality)  has  particular  dynamics  different 
from  each  other  and  from  year  to  year.  The  local 
conditions  of  granulometry  and  organic  mining  the 
differences  between  the  populations,  in  terms  of 
recruitment,  densities,  and  biomass.  (Lantz-PTT) 
W88-04167 


DIURNAL  VARIATIONS  OF  INTRACELLU- 
LAR NITRATE  STORAGE  BY  MARINE  DIA- 
TOMS: EFFECTS  OF  NUTRITIONAL  STATE, 

Centre  d'Oceanologie  de  Marseille  (France). 
P.  Raimbault,  and  M.  Mingazzini. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  112,  No.  3,  p  217-232,  No- 
vember 3,  1987.  6  fig,  1  tab,  50  ref. 

Descriptors:  *Diatoms,  'Marine  environment,  •Di- 
urnal variations,  'Nitrates,  Nitrogen,  Nutrients, 
Essential  nutrients,  Light. 

Nitrate  uptake  and  accumulation  were  measured  in 
N-sufficient,  N-limited,  and  25  hr  N-starved  cells 
of  Phaedactylum  tricornatum  Bohlin  and  Skeleton- 
ema  costatum  Grev.,  growing  under  a  light-dark 
cycle.  In  N-sufficient  cells  the  uptake  rate  was 
reduced  at  night  and  showed  possible  variation 


during  the  light  period.  In  N-limited  and  N-starved 
cells  such  diurnal  changes  in  uptake  were  absent, 
except  that  extremely  rapid  but  short-lived  nitrate 
uptake  was  observed  early  in  the  morning  in  N- 
limited  cells.  The  nitrate  accumulation  inside  the 
cells  reflects  a  transient  uncoupling  between 
uptake  and  reduction  mostly  due  to  the  light-dark 
cycle  and  strongly  influenced  by  the  physiological 
state  of  the  cells.  This  accumulation  is  high  during 
the  night  and  at  the  beginning  of  the  day,  but 
decreases  during  the  light  period  in  N-sufficient 
cells.  On  the  other  hand,  nitrate  storage  in  N- 
sufficient  and  N-limited  cultures  shows  a  strong 
diurnal  pattern,  with  maximum  accumulation,  sug- 
gesting the  greatest  uncoupling  between  uptake 
and  assimilation,  in  the  morning.  In  N-starved 
cells,  accumulation  is  high  and  constant  during  the 
entire  light  period.  Consequently,  the  uncoupling 
between  nitrate  uptake  and  reduction  decreases 
during  the  light  period  but  increases  with  N  defi- 
ciency. These  results  indicate  the  importance  of 
light  periodicity  and  nutritional  state  of  the  cells  on 
the  nitrate  utilization.  They  reveal  the  need  for 
more  systematic  studies  on  N  dynamics  in  relation 
to  nutrient-light  regimes.  (Author's  abstract) 
W88-04168 


PHOTOSYNTHETIC  PRODUCTS  AND  NUTRI- 
ENT AVAILABILITY  EN  PHYTOPLANKTON 
POPULATION  FROM  GOKASHO  BAY, 
JAPAN, 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 
T.  Hama,  and  T.  Honjo. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  112,  No.  3,  p  251-266,  No- 
vember 3,  1987.  4  fig,  3  tab,  38  ref. 

Descriptors:  *  Photosynthesis,  'Nutrients,  *Goka- 
sho  Bay,  *Japan,  *Phytoplankton,  Population  dy- 
namics, Chemical  analysts,  Gas  chromatography, 
Mass  spectrometry,  Organic  carbon,  Carbohy- 
drates, Nitrogen,  Light,  Diurnal  variation. 

Weekly  changes  in  the  photosynthetic  products  of 
natural  phytoplankton  population  in  Gokasho  Bay, 
Japan,  were  determined  by  the  combined  13-C  and 
gas  chromatography-mass  spectrometry  (13-C-GC- 
MS)  method.  Total  organic  carbon  production  rate 
determined  by  the  daytime  incubation  (8.5  h) 
ranged  from  7.5  to  47  micrograms  C/L/h,  and 
from  2.3  to  17  micrograms  C/L/h  in  the  day- 
nighttime  incubation  rate  in  the  daytime,  and  high 
values  were  obtained  in  the  low  inorganic  nitrogen 
period,  glucose  accounted  for  >90%  of  carbohy- 
drate production  in  the  daytime.  On  the  other 
hand,  protein  carbon  formed  7.7-25  and  14-47%  of 
total  organic  carbon  production  in  the  daytime  and 
the  day-nighttime,  respectively.  A  high  protein 
contribution  was  observed  under  the  high  nutrient 
concentration.  These  results  strongly  suggested 
that  the  distribution  pattern  of  incorporated  carbon 
was  affected  by  nutrient  availability.  (Author's  ab- 
stract) 
W88-04169 


EFFECT  OF  WATER  FLOW  ON  GROWTH 
AND  REPRODUCTION  OF  CELLEPORELLA 
HYALEMA  (L.) 

(BRYOZOA.-CHEIXOSTOMATA), 

University  Coll.  of  North  Wales,  Bangor.  School 

of  Animal  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 
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POSSIBLE  MECHANISMS  UNDERLYING  CO- 
PEPOD  GRAZTNG  RESPONSES  TO  LEVELS 
OF  TOXICITY  EN  RED  TIDE  DEVOFLAGEL- 
LATES, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 
Oceanography. 
J.  D.  Ives. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  112,  No.  2,  p  131-145,  Octo- 
ber 27,  1987.  4  fig,  1  tab,  28  ref. 

Descriptors:  *Toxins,  *Copepods,  'Toxicity,  'Red 
tide,  *Dinoflagellates,  Laboratory  analysis,  Biolog- 
ical studies,  Physiology,  Ecology. 

A  previous  study  indicated  that  rates  of  ingestion 
exhibited  by   adult  female  copepods  of  Acartia 


hudsonica  (Pinhey)  and  Pseudocalanus  spp.  were 
lowered  by  increasing  levels  of  toxicity  in  clonal 
cultures  of  the  bloom-causing  dinoflagellate  Proto- 
gonyaulax  tamarensis  (Taylor).  In  the  present 
study,  three  types  of  laboratory  grazing  experi- 
ments were  performed  to  determine  which  of  two 
contending  hypotheses  -  behavioral  rejection  or 
physiological  incapacitation  -  could  explain  the 
observed  relationship  best.  The  experimental  re- 
sults consistently  supported  the  postulated  mecha- 
nism of  physiological  incapacitation,  and  not  the 
mechanism  of  behavioral  rejection,  as  the  reason 
for  the  lowered  rates  of  ingestion  on  the  more 
toxic  dinoflagellate  clones.  (Author's  abstract) 
W88-04172 


HYDROLOGIC  PARAMETERS  OF  SALT 
MARSH  PEAT, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

J.  F.  Knott,  W.  K.  Nuttle,  and  H.  F.  Hemond. 

Hydrological  Processes,  HYPRE3,  Vol.  1,  No.  2,  p 

211-220,  March  1987.  5  fig,  20  ref.  NOAA  Grant 

No.  04-7-158-44079,  and  NSF  Grant  No.   BSR- 

8306433. 

Descriptors:  *Salt  marshes,  *Peat,  *Hydrologic 
properties,  'Massachusetts,  Marshes,  Permeability 
coefficient,  Great  Sippewissett  Marsh,  Ebben 
Creek  Marsh,  Bogs,  Wetlands. 

Because  of  their  profound  influence  on  water 
movement  and  nutrient  cycling  in  salt  marshes, 
hydraulic  conductivity  and  compressibility  were 
studied  in  the  Great  Sippewissett  Marsh  and  in  the 
Ebben  Creek  Marsh  in  Massachusetts.  Hydraulic 
conductivity  was  the  most  variable  property:  most 
frequently  observed  conductivities  were  of  the 
order  of  0.001  cm/sec  in  both  marshes,  but  ex- 
tremes ranged  from  about  0.1  to  0.00001  cm/sec. 
Compressibility  was  much  less  variable,  and  con- 
tributed of  the  order  of  0.001/cm  to  the  specific 
storativity  of  marsh  sediment,  making  compression 
a  major  mechanism  for  changes  in  water  storage  in 
the  sediment.  Surface  sediments  frequently  exhibit- 
ed below-average  conductivity,  in  contrast  to 
freshwater  bog  peats  which  are  usually  most  con- 
ductive at  the  surface.  These  measured  properties 
may  be  applied  to  estimate  the  importance  of  many 
critical  processes,  such  as  the  extent  of  infiltration 
occurring  on  the  marsh  surface,  the  hydrologic 
influence  of  the  tidally  varying  creeks,  and  the 
hydrologic  response  to  spring-neap  tide  cycles. 
(Author's  abstract) 
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SD4K  OR  DRAES:  A  SIMULATION  STUDY  OF 
FACTORS  AFFECTING  THE  ROLE  OF  AN  ES- 
TUARY SUBJECT  TO  TOXIC  ESPUTS, 

Institute    for    Marine    Environmental    Research, 

Plymouth  (England). 

For  primary  bibliographic  entry  see  Field  5B. 
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VARIABLE   DENSITY   FLOW   AND   SOLUTE 

TRANSPORT   SIMULATION   OF   REGIONAL 

AQUIFERS      CONTAEMING       A      NARROW 

FRESHWATER-SALTWATER        TRANSITION 

ZONE, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04306 


PRESSURE  CHANGE  AND  SURFACE  EXPAN- 
SION ES  SALT  MARSHES  DUE  TO  TIDAL 
INUNDATION, 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 

and  Environmental  Engineering. 

M.  Y.  Corapcioglu,  and  S.  Mathur. 

Water  Resources  Research  WRERAO,  Vol.  23, 

No.  10,  p  1996-2000,  October  1987.  4  fig,  1  tab,  23 

ref,  append. 

Descriptors:  *Tidal  floods,  *Tidal  effects,  *Salt 
marshes,  *Pore  pressure,  'Surface  expansion, 
Water  pressure,  Marshes,  Water  table,  Flooding, 
Mathematical  models,  Model  studies,  Mathemati- 
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cal  studies,   Infiltration,   Estuaries,   Soil   moisture 
retention,  Soil  water  suction. 

Infiltration  of  water  across  the  surface-water  inter- 
face of  a  marsh  in  areas  flooded  due  to  tides  has 
been  known  to  cause  swelling  of  sediments.  The 
sudden  tidal  inundation  in  an  unflooded  soil  creates 
a  head  gradient  at  the  surface  of  the  unsaturated 
soil  above  the  water  table.  When  water  infiltrates 
into  the  soil  under  this  gradient,  the  suction  head  in 
the  unsaturated  domain  decreases,  and  the  pore 
pressure  in  the  saturated  zone  increases  with  time, 
resulting  in  swelling  of  highly  compressible  marsh 
soils.  A  one-dimensional  mathematical  model 
which  consists  of  a  mass  conservation  equation, 
quasi-static  equilibrium  equations,  stress  strain  rela- 
tions for  an  assumed  perfectly  elastic  solid  matrix 
and  a  variable  total  stress  expression  was  employed 
to  obtain  a  numerical  solution  for  pore  pressure 
change  and  swelling  due  to  tidal  inundation.  Nu- 
merical results  are  presented  graphically  at  the 
spatial  and  temporal  points  of  interest  for  a  con- 
stant depth  of  ponding  water  at  the  marsh  surface 
resulting  from  tidal  inundation.  Results  show  that 
swelling  of  soil  is  primarily  governed  by  the  initial 
head  gradient  across  the  marsh  surface-water  inter- 
face. (Author's  abstract) 
W88-04321 


VARIATIONS  IN  SHELL  GROWTH  AND  IN 
AGE  STRUCTURE  OF  MACOMA  BALTHICA 
(L.)  IN  AN  INTERTIDAL  POPULATION  OF 
THE  SAINT  LAWRENCE  ESTUARY  (VARI- 
ATIONS DE  LA  CROISSANCE  DE  LA  CO- 
QUILLE,  ET  DE  LA  STRUCTURE  D'AGE  DU 
BIVALVE  MACOMA  BALTHICA  (L.)  DANS 
UNE  POPULATION  INTERTIDALE  DE  L'ES- 
TUAHtE  SAINT-LAURENT  (QUEBEC)), 
Quebec  Univ.,  Rimouski.  Dept.  of  Oceanography. 
B.  Vincent,  C.  Brassard,  and  M.  Harvey. 
Canadian  Journal  of  Zoology  CJZOAG,  Vol.  65, 
No.  8,  p  1906-1916,  August  1987.  7  fig,  7  tab,  45 
ref. 

Descriptors:  *Mollusks,  'Intertidal  areas,  ♦Tem- 
perature effects,  *Estuaries,  'Variability,  Adapta- 
tion, Tides,  Mortality,  Phenology,  Growth  rates, 
Saint  Lawrence  River,  Tidewater. 

Greater  annual  shell  growth  rate  and  increased 
mortality  are  observed  in  Macoma  balthica  (L.) 
with  an  increase  of  immersion  time  in  the  intertidal 
zone  of  the  St.  Lawrence  estuary.  There  is  also  a 
greater  annual  growth  rate  in  tidal  pools,  and 
sediment  temperature  alone  may  explain  spatial 
variations  in  spring  and  annual  growth.  Reciprocal 
transfers  of  specimens  between  upper  (0.8  m  above 
mean  water  level)  and  lower  (1.2  below  mean 
water  level)  tidal  level  result  in  enhanced  shell 
growth  for  individuals  of  the  upper  level  trans- 
ferred to  the  lower  level.  There  is  no  correspond- 
ing change  of  shell  growth  rate  for  individuals  of 
the  lower  level.  This  genotypic  difference  in  short- 
term  physiological  responses  to  environmental 
changes  may  be  the  result  of  different  selective 
pressures  associated  with  habitat  temporal  hetero- 
geneity. An  opportunistic  strategy  is  associated 
with  the  more  terrestrial  and  unpredictable  envi- 
ronment (upper  tidal  level)  and  a  more  specialized 
strategy  accompanied  by  low  phenotypic  variabili- 
ty is  associated  with  the  more  marine  and  stable 
environment  (lower  tidal  level).  (Author's  abstract) 
W88-04337 


SURVEY  FOR  SALINITY  INTRUSION  AND 
POLLUTION  ASSESSMENT  IN  MAPUTO  ES- 
TUARY, 

Universidade  Eduardo  Mondlane,   Maputo  (Mo- 
zambique). Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-04366 


TEJO  1  -  AN  INTERACTIVE  PROGRAM  FOR 
THE  DIVISION  OF  ESTUARIES  INTO  HOMO- 
GENEOUS AREAS, 

Universidade  Nova  de  Lisboa  (Portugal).  Coll.  of 

Sciences  and  Technology. 

A.  S.  Camara,  M.  Cardoso  da  Silva,  L.  Ramos,  and 

J.  Gromes  Ferreira. 

Water  Science  and  Technology  WSTEDH4,  Vol. 


19,  No.  9,  p  43-51,  1987.  7  fig,  1  tab,  6  ref. 

Descriptors:  *Estuaries,  'Model  studies,  *Water 
resources  development,  'Computer  models, 
•Water  quality  management,  Algorithms,  Hydro- 
logic  models,  Source  of  pollutants,  Management 
planning. 

The  division  of  an  estuary  into  homogeneous  areas 
from  both  hydrodynamic  and  ecological  stand- 
points is  essential  to  any  estuarine  basin  manage- 
ment model.  Presented  here  is  an  approach  based 
on  a  heuristic  algorithm  to  achieve  such  a  division. 
The  methodology  implemented  through  an  inter- 
active computer  program  named  Tejo  1  applies 
morphological,  water  quality  and  management  cri- 
teria in  order  to  achieve  the  disaggregation.  The 
approach  is  equally  applicable  to  river  or  lake 
basins,  with  only  minor  adaptations.  An  applica- 
tion of  Tejo  1  to  the  Tejo  estuary  is  included  for 
illustrative  purposes,  which  resulted  in  the  final 
division  of  the  estuary  into  1 1  homogeneous  areas. 
(Author's  abstract) 
W88-04416 


TOWARDS  CONTROL  OF  AN  ESTUARY, 

Ministry   of  Transport   and   Public   Works,   The 

Hague  (Netherlands). 

H.  L.  F.  Saeijs. 

Water  Science  and  Technology  WSTEDH4,  Vol. 

19,  No.  9,  p  155-174,  1987.  12  fig,  5  tab,  25  ref. 

Descriptors:  'Estuaries,  *Dam  effects,  *The  Neth- 
erlands, 'Environmental  impact  statement,  'Envi- 
ronmental effects,  Ecological  effects,  Dam  con- 
struction, Salt  marshes,  Biomass,  Tidal  flats, 
Marine  animals,  Marsh  plants,  Marsh  management, 
Land  use,  Management  planning. 

The  Delta  Project,  which  was  subject  to  political 
reconsideration  in  1974,  is  scheduled  for  comple- 
tion in  1987.  The  final  touches  are  being  put  to  the 
storm-surge  barrier  and  two  compartment  dams 
that  divide  the  Oosterschelde  into  three  areas:  a 
tidal  area,  a  reduced  tide  area,  and  a  freshwater 
lake.  Compartmentalization  will  result  in  the  loss 
of  13%  of  the  channels,  45%  of  the  intertidal  flats 
and  59%  of  the  salt  marshes.  There  is  a  net  gain  of 
7%  of  shallow-water  areas.  Human  interventions 
with  large  scale  impacts  are  taking  place  in  shorter 
time  periods  in  the  Oosterschelde.  In  the  con- 
trolled tidal  system,  the  area  with  reduced  tide  is 
compared  to  present  day  and  expected  characteris- 
tics. In  the  reduced  tidal  area,  salt  marshes  will 
extend  by  30-70%;  intertidal  flats  will  erode  to  a 
lower  level  and  at  their  edges,  and  the  area  of 
shallow  water  will  increase  by  47%.  Biomass  pro- 
duction on  the  intertidal  flats  will  decrease,  with 
consequences  for  crustaceans,  fish  and  birds.  The 
number  of  waders  will  decrease  drastically,  with 
negative  effects  for  the  wader  populations  of  west- 
ern Europe.  The  net  area  with  a  hard  substratum  in 
the  reduced  tidal  part  has  more  than  doubled. 
Channels  will  become  shallower,  and  detritus 
import  will  not  change  significantly.  Stratification 
and  oxygen  depletion  will  be  rare  and  local.  The 
operation  of  the  storm-surge  barrier  and  the  clo- 
sure strategy  chosen  are  very  important  for  the 
ecosystem.  Two  optional  closure  strategies  can  be 
followed  without  any  additional  environmental 
consequences.  Determination  of  a  clearly  defined 
plan  of  action  for  the  whole  area  and  how  land-use 
choices  were  made  are  briefly  described.  (Author's 
abstract) 
W88-04428 


MATHEMATICAL  MOr-ELS  FOR  MIXING 
AND  DISPERSION  IN  FORECASTING  AND 
MANAGEMENT  OF  ESTUARINE  WATER 
QUALITY, 

Calcutta    Metropolitan    Development    Authority 

(India). 

S.  K.  Bose,  P.  Ray,  and  B.  K.  Dutta. 

Water  Science  and  Technology  WSTEDH4,  Vol. 

19,  No.  9,  p  183-193,  1987.  64  ref. 

Descriptors:  'Mathematical  models,  'Estuaries, 
'Water  quality,  'Mixing,  'Suspended  solids,  Trac- 
ers, Model  studies,  Turbulent  flow,  Flow  velocity, 
Rivers,  Correlation  analysis,  Flow  rates,  Water 
quality  management. 


The  dispersion  or  spread  of  a  dissolved  or  suspend- 
ed substance  in  an  estuarine  system  occurs  mainly 
due  to  the  non-uniformity  of  velocity  distribution, 
including  turbulent  fluctuations,  shear  stress  at  the 
boundary  and  surface  stress  caused  by  winds.  The 
mixing  and  dispersion  phenomena  in  rivers  and 
estuaries  are  extremely  important  in  water  quality 
management  and  control.  The  development  of  a 
dispersion  model  in  harmony  with  the  nature  of 
the  flow  field  in  a  river  or  estuary  is  necessary  in 
the  estimation  and  correlation  of  dispersion  param- 
eters, called  dispersion  coefficients,  which  may  be 
anisotropic  in  a  multidimensional  transport  proc- 
ess. The  earlier  one-dimensional  models  have 
gradually  given  way  to  higher  dimensional  models 
for  better  description  of  the  phenomena  as  well  as 
for  the  more  accurate  estimation  of  parameters. 
Field  studies  of  dispersion  of  tracers  have  been  the 
most  important  method  of  generating  data  for  pa- 
rameter estimation.  A  number  of  correlations  for 
mixing  and  dispersion  coefficients  in  terms  of  flow 
rates  and  other  fundamental  system  parameters  are 
available.  The  present  study  incorporates  the  anal- 
ysis, assessment  and  applications  of  various  disper- 
sion and  mixing  models  available.  Also,  a  critical 
appraisal  of  the  validity,  inherent  degree  of  uncer- 
tainty and  the  range  of  applications  of  different 
correlations  has  been  incorporated.  (Author's  ab- 
stract) 
W88-04430 


TWO-LAYER  MODEL  OF  SALINE  WEDGE.  I: 
ENTRAINMENT  AND  INTERFACIAL  FRIC- 
TION, 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 

Environmental  Engineering. 

M.  Arita,  and  G.  H.  Jirka. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

113,  No.  10,  p  1229-1248,  October  1987.  8  fig,  33 

ref,  3  append. 

Descriptors:  'Saline-freshwater  interfaces,  'Estu- 
aries, 'Saline  water  intrusion,  'Model  studies,  'En- 
trainment,  Kinetics,  Hydrologic  models,  Mathe- 
matical models,  Saline  water. 

The  arrested  saline  wedge  geometry  is  character- 
ized by  two  major  internal  demarcation  lines,  the 
density  interface  and  the  zero  velocity  line  (ZVL). 
As  a  complement  to  earlier  two-layer  model  for- 
mulations that  are  based  upon  the  density  interface, 
a  two-layer  model  using  the  ZVL  was  developed. 
The  advantage  of  this  model  is  that  it  divides  the 
flow  into  an  active  upper  zone  with  high  kinetic 
energy  content  and  a  passive  lower  zone  as  sug- 
gested by  detailed  experiments.  Net  entrainment 
across  the  ZVL  drives  the  flow  in  the  passive  salt 
zone.  An  entrainment  model  was  developed  on  the 
basis  of  stability  theory  and  similarity  theory  for 
turbulent  buoyant  shear  flows  but  includes  an  em- 
pirical transition  to  purely  laminar  flow  in  the  low 
Reynolds  number  range.  The  model  depends  on 
two  local  parameters,  a  bulk  Richardson  number 
(or  densimetric  Froude  number)  and  a  bulk  Reyn- 
olds number.  Predicted  entrainment  rates  agree 
well  with  available  data  over  the  range  of  param- 
eters. The  model  can  be  extended  to  predict  the 
interfacial  shear  in  the  complementary  formulation 
that  is  based  on  the  density  interface  and,  again, 
shows  good  agreement  with  published  data.  (See 
also  W88-04462)  (Author's  abstract) 
W88-04461 


TWO-LAYER  MODEL  OF  SALINE  WEDGE.  H: 
PREDICTION  OF  MEAN  PROPERTDZS, 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 

Environmental  Engineering. 

M.  Arita,  and  G.  H.  Jirka. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

113,  No.  10,  p  1249-1263,  October  1987.  12  fig,  12 

ref,  append. 

Descriptors:  'Saline-freshwater  interfaces,  'Estu- 
aries, 'Saline  water  intrusion,  'Model  studies,  Pre- 
diction, Entrainment,  Mathematical  models,  Hy- 
drologic models. 

The  theoretical  formulations  developed  in  part  1 
for  entrainment  at  the  zero  velocity  line  (ZVL) 
and  for  interfacial  friction  of  the  density  interface 
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have  been  implemented  in  a  two-layer  model  of  the 
arrested  salt  wedge.  Assuming  constant  densities  in 
each  layer,  the  equations  were  integrated  numeri- 
cally to  predict  overall  wedge  properties,  includ- 
ing total  intrusion  length,  the  strength  of  salt  circu- 
lation, wedge  shape,  and  critical  exit  conditions. 
Good  agreement  was  found  with  available  data 
spanning  the  full  Reynolds  number  range  from 
laboratory  to  field  conditions  with  relative  intru- 
sion lengths  between  orders  10  -  10  to  the  4th.  This 
supports  the  theoretical  development  of  part  1. 
Furthermore,  the  model  documents  the  important 
of  including  in  wedge  analysis  the  lower-layer 
dynamics  (bottom  shear  stress  and  convective  ef- 
fects). (See  also  W88-04461)  (Author's  abstract) 
W88-04462 


EXPERIMENTS  ON  SALINE  WEDGE, 

Coastal  Engineering  Research  Center,  Vicksburg, 

MS. 

F.  E.  Sargent,  and  G.  H.  Jirka. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

113,  No.  10,  p  1307-1324,  October  1987.  12  fig,  1 

tab,  20  ref,  append.  DOE  Contract  No.  ET-78-S- 

02-4683,  and  NSF  Grant  No.  CME-8012682. 

Descriptors:  *Saline-freshwater  interfaces,  •Estu- 
aries, 'Saline  water  intrusion,  •Internal  flow,  •Hy- 
drodynamics, Flow  profiles,  Mathematical  studies, 
Flow  velocity,  Fluid  mechanics,  Saline  water, 
Density  stratification. 

Detailed  measurements  on  the  internal  flow  struc- 
ture of  the  arrested  saline  wedge  over  a  horizontal 
bottom  were  performed  together  with  observations 
of  its  overall  appearance.  The  experiments  covered 
a  channel  Reynolds  number  range  between  4,000 
and  10,000  and  a  densimetric  Froude  number  range 
between  0.39  and  0.49.  Measurements  included 
overall  shape,  internal  circulation,  velocity,  density 
and  gradient  Richardson  number  profiles,  entrain- 
ment  rates,  and  shear  stresses.  The  major  portion 
of  the  saline  wedge,  excluding  the  wedge  tip  and 
the  exit  regions,  is  a  quasi-equilibrium  region  in 
which  internal  flow  properties  are  nearly  similar. 
The  flow  dynamics  are  controlled  by  the  turbulent 
freshwater  overflow  with  a  downward  cascading 
process  of  energy  toward  the  salt  layer.  Conditions 
at  the  two  major  internal  dividing  lines,  the  density 
interface  and  the  zero  velocity  line,  were  elucidat- 
ed. The  density  interface  is  a  highly  stable  zone 
with  intermittent  wave  breaking,  mixing,  and  en- 
trainment.  The  zone  is  a  state  of  marginal  instabil- 
ity consistent  with  linear  stability  theory.  Viscous 
and  turbulent  shear  stresses  are  of  about  equal 
magnitude  at  the  interface,  while  the  net  upward 
entrainment  is  small.  The  zero  velocity  line,  in 
contrast,  experiences  a  large  upward  entrainment 
of  salt  water  but  has  small  shear  stresses.  (Author's 
abstract) 
W88-04466 


Spartina  dominated  particles  greater  than  100  mi- 
crometers while  most  of  the  smaller  particles  were 
amorphous  aggregates  of  uncertain  origin.  In  April 
1985,  at  the  start  of  the  salt-marsh  growing  season, 
the  average  concentration  of  suspended  microde- 
tritus  derived  from  Spartina  in  Cumberland  Basin 
surface  water  was  129  mg  C/cu  m  or  0.3-2.7%  of 
the  particulate  organic  carbon.  The  average  con- 
centrations in  intertidal  sediments  was  0.036  mg  C/ 
gm  or  0.2-0.9%  of  the  sediment  organic  carbon. 
Summing  all  reservoirs  in  the  sediment  (to  a  depth 
of  1  cm)  and  water  column,  the  total  amount  of 
detritus  originating  from  Spartina  in  Cumberland 
Basin  is  10-24%  of  the  estimated  annual  net  pri- 
mary production  of  low  marsh  S.  alterniflora.  (Au- 
thor's abstract) 
W88-04478 


EXCHANGE  OF  MICROBIAL  BIOMASS  BE- 
TWEEN A  SPARTINA  ALTERNIFLORA 
MARSH  AND  THE  ADJACENT  TIDAL  CREEK, 

Texas  Univ.  at  Arlington.  Dept.  of  Biology. 
T.  H.  Chrzanowski,  and  J.  D.  Spurrier. 
Estuaries  ESTUDO,  Vol.   10,  No.  2,  p  118-125, 
June  1987.  3  fig,  3  tab,  22  ref.  NSF  GRant  Nos. 
DEB  81 19752  and  DEB  8012165. 

Descriptors:  'Biomass,  *  Microbiological  studies, 
•Spartina  alterniflora,  *Aquatic  vegetation,  *Salt 
marshes,  *Estuaries,  Tidal  flooding,  Marsh  plants. 

Salt  marsh  systems  of  the  southeastern  United 
States  are  characterized  by  extensive  strands  of 
Spartina  alterniflora.  These  marshes  may  influence 
the  concentrations  of  material  suspended  in  flood- 
ing and  receding  tidal  waters.  The  ability  of  S. 
alterniflora-dominated  marsh  to  influence  the  con- 
centration of  suspended  microbial  biomass  was  in- 
vestigated through  the  use  of  142-m  long  flume. 
The  flume  extended  through  stands  of  tall-, 
medium-,  and  short-height  Spartina.  Water  passing 
through  the  tall  Spartina  lost  a  considerable  por- 
tion of  microbial  biomass.  Initial  samples  from 
medium-height  Spartina  were  collected  from  water 
that  had  already  passed  through  the  tall  grass. 
These  samples  contained  20  to  70%  less  microbial 
biomass  than  did  water  entering  the  tall  Spartina. 
Calculations  of  mass  transport  suggest  that  the  tall 
Spartina  zone  of  marsh  acts  as  a  sink  for  microbial 
biomass  while  the  short-height  Spartina  tends  to 
export  biomass  (to  the  tall  Spartina  zone).  The 
marsh  as  a  whole  acts  as  a  sink  for  microbial 
biomass.  Transport  estimates  from  32  individual 
tide  cycles  were  modeled  to  obtain  an  annual  esti- 
mate of  transport.  As  a  conservative  variability 
among  individual  transport  estimates,  no  annual 
transport  estimate  could  be  distinguished  from  a 
net-zero  transport.  (Author's  abstract) 
W88-04479 


IDENTIFICATION  OF  MJCRODETRLTUS  DE- 
RD7ED  FROM  SPARTINA  AND  ITS  OCCUR- 
RENCE IN  THE  WATER  COLUMN  AND  IN- 
TERTIDAL SEDIMENTS  OF  CUMBERLAND 
BASEN,  BAY  OF  FUNDY, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia).  Dept.  of  Fisheries  and  Oceans. 
P.  J.  Cranford,  P.  Schwinghamer,  and  D.  C. 
Gordon. 

Estuaries  ESTUDO,  Vol.  10,  No.  2,  p  108-117, 
June  1987.  4  fig,  2  tab,  31  ref. 

Descriptors:  *Spartina  alterniflora,  *Intertidal  sedi- 
ments, *Bay  of  Fundy,  *Aquatic  vegetation, 
Aquatic  environment,  Ecosystems,  Estuaries,  Salt 
marshes,  Organic  carbon,  Primary  productivity. 

A  cellulose-specific  staining  procedure  employing 
Herzberg's  chlor-zinc-iodide  solution  was  devel- 
oped to  aid  in  the  identification  of  microdetritus 
derived  from  Spartina  alterniflora  and  tested  on 
samples  of  suspended  and  sedimented  particulate 
matter  collected  in  the  Cumberland  Basin  at  the 
head  of  the  Bay  of  Fundy.  Not  all  of  the  particles 
reacting  positively  to  the  stain  could  have  been 
identified  as  originating  from  Spartina  on  the  basis 
of  morphology  alone,  and  the  stain  improved 
speed  and  confidence  in  identification  even  when 
particles    could    be    identified    morphologically. 


DISTRIBUTION  AND  ABUNDANCE  OF  TIDAL 
MARSHES  ALONG  THE  COAST  OF  MAINE, 

Maine  Univ.  at  Orono.  Inst,  for  Quaternary  Stud- 
ies. 

H.  A.  Jacobson,  G.  L.  Jacobson,  and  J.  T.  Kelley. 
Estuaries  ESTUDO,  Vol.   10,  No.  2,  p  126-131, 
June  1987.  3  fig,  2  tab,  18  ref. 

Descriptors:  *Tidal  marshes,  *Maine,  *Maps,  Estu- 
aries, Coastal  waters,  Productivity,  Salt  marshes, 
Geography. 

Planimetry  studies  of  coastal  geology  maps  pre- 
pared by  the  Maine  Geological  Survey  show  that 
there  is  more  than  an  order  of  magnitude  more 
tidal  marsh  area  in  the  state  of  Maine  than  docu- 
mented in  previously  published  estimates.  The 
highly  convoluted  coast  of  Maine,  which  is  ap- 
proximately 5,970  km  long,  contains  almost  79  sq 
km  of  salt  marsh,  far  more  than  any  other  New 
England  state,  New  York,  or  the  Bay  of  Fundy 
region.  Reasonable  estimates  for  the  per-unit  pri- 
mary productivity  of  salt  marshes  lead  to  projec- 
tions of  total  marsh  productivity  on  the  order  of  10 
to  the  10th  power  gm  dry  weight/yr  for  the  Maine 
coast  and  10  to  the  11th  power  gm  dry  weight/yr 
for  the  Gulf  of  Maine  as  a  whole.  Distribution  of 
tidal  marsh  area  is  strongly  controlled  in  the  south- 
western coastal  region  of  arcuate  bays,  where 
marshes  have  developed  behind  sandy  beaches.  A 
series  of  long  islands  and  bedrock  peninsulas  in  the 


south-central  portion  of  the  coast  also  provides 
sheltered  areas  where  large  marshes  occur.  North- 
east of  Penobscot  Bay  salt  marshes  become  more 
numerous  and  smaller  in  average  areal  extent.  A 
lack  of  protection  from  waves,  along  with  limited 
sources  of  glacio-fluvial  and  glacio-marine  sedi- 
ments, restricts  the  occurrence  of  salt  marshes  in 
that  region  to  the  fringes  of  coves  and  tidal  rivers. 
(Author's  abstract) 
W88-04480 


COMPARATIVE  STUDY  OF  THE  MOLLUSC 
COMMUNITIES  OF  TWO  OLIGOHALINE  IN- 
TERTIDAL MARSHES:  SPATIAL  AND  TEM- 
PORAL DISTRIBUTION  OF  ABUNDANCE 
AND  BIOMASS, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
T.  D.  Bishop,  and  C  T.  Hackney. 
Estuaries  ESTUDO,  Vol.   10,  No.  2,  p   141-152, 
June  1987.  7  fig,  6  tab,  49  ref.  Mississippi  Bureau  of 
Marine  Resources  Project  No.  GR-ST-79-005. 

Descriptors:  *Mollusks,  *Intertidal  marshes,  *Salt 
marshes,  *Biomass,  Temporal  distribution,  Com- 
parative studies,  Salinity,  Ecosystems,  Hydrogen 
ion  concentration,  Organic  matter,  Species  diversi- 
ty, Population  distribution,  Primary  productivity. 

Mollusks  were  collected  monthly  for  a  year  from 
two  low  salinity  (0-90%)  intertidal  marshes  domi- 
nated by  the  macrophytes  Juncus  roemerianus  or 
Spartina  cynosuroides  in  St.  Louis  Bay,  Mississip- 
pi. The  Juncus  marsh  had  lower  soil  organic 
matter,  higher  pH  and  was  more  frequently  inun- 
dated than  the  Spartina  marsh.  Eight  species  of 
gastropods  were  abundant  and  dominated  in  the 
higher  Spartina  marsh,  while  three  bivalve  species 
were  dominant  in  the  Juncus  marsh.  Of  the 
common  species,  Succinea  ovalis,  Vertigo  ovata 
and  Deroceras  laeve  are  gastropods  of  terrestrial 
origins;  Geukensia  demissa  granosissima  (bivalve) 
and  Melampus  bidentatus  (gastropod)  are  euryha- 
line  estuarine  species  and  the  remaining  gastropods 
are  brackish  species.  Most  species  were  capable  of 
continuous  recruitment  (based  on  size  class  analy- 
sis), but  exhibited  peak  activity  in  particular  sea- 
sons. Bivalve  abundance  correlated  to  temperature, 
and  gastropod  abundance  was  negatively  correlat- 
ed to  soil  pH.  These  correlations  reflect  the  influ- 
ence of  flooding  regime  at  the  two  sites.  Biomass 
was  greater  in  the  Juncus  marsh  because  of  the 
increased  presence  of  the  large-bodied  Polyme- 
soda.  Polymesoda  represented  >90%  and  >50% 
of  the  total  biomass  in  the  Juncus  and  Spartina 
(except  summer)  marshes  respectively  but  always 
<  or  =  5%  of  the  individuals  collected.  Gastro- 
pod biomass  was  the  same  in  both  marshes.  Species 
diversity  was  greater  in  Spartina  except  for 
summer  months.  The  Juncus  marsh  always  exhibit- 
ed greater  species  richness.  Evenness  determined 
seasonal  changes  in  diversity.  Similarity  values 
were  always  quite  low,  with  highest  values  in 
spring.  In  contrast  to  faunal  studies  from  Gulf  and 
East  Coast  salt  marshes,  this  study  found:  (1)  fewer 
species;  (2)  communities  comprised  of  unique  spe- 
cies combinations;  (3)  greatest  mean  densities  in 
summer,  and  (4)  potentially  less  productivity  by 
the  mollusks  of  the  sites.  These  mollusk  communi- 
ties exhibit  structural  characteristics  that  empha- 
size the  unique  ecotonal  nature  of  the  oligohaline 
marshes  within  which  they  are  found.  (Author's 
abstract) 
W88-04482 


CATTAIL  nWASION  AND  PERSISTENCE  IN 
A  COASTAL  SALT  MARSH:  THE  ROLE  OF 
SALINITY  REDUCTION, 

Army  Engineer  District,  Los  Angeles,  CA. 

P.  A.  Beare,  and  J.  B.  Zedler. 

Estuaries  ESTUDO,  Vol.   10,  No.  2,  p  165-170, 

June  1987.  2  fig,  2  tab,  22  ref.  NOAA  Grant  No. 

NA80AA-D-00120,  and  Project  Nos.  R/NP-13BB 

and  R/CZ-73. 

Descriptors:  *Cattails,  *Salt  marshes,  *Salinity, 
Tidal  marshes,  Saline  soils,  Germination,  Aquatic 
plants,  Seedlings. 

The  hypothesis  that  Typha  domingensis  (cattail) 
can  invade  tidal  marshes  only  after  soil  salinities 
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are  substantially  reduced  was  tested  experimentally 
by  comparing  the  salt  tolerance  of  seeds,  seedlings, 
and  plants  reared  from  rhizomes.  Germination 
rates  for  four  southern  California  populations 
reached  100%  in  fresh  water,  decreasing  to  2%  at 
20  parts  per  thousand.  The  salt  tolerance  of  seeds 
from  three  coastal  populations  was  lower  than  that 
of  the  Salton  Sea  population.  Salt  tolerance  of 
plants  grown  in  the  lab  did  not  increase  with  age 
for  seedlings  up  to  8  weeks  old.  Rhizome-bearing 
plants  had  gTeatly  decreased  growth  at  10  parts  per 
thousand  and  no  growth  at  25  parts  per  thousand. 
However,  rhizomes  of  about  5%  of  the  plants 
survived  9  months  at  45  parts  per  thousand.  The 
seeds  and  seedlings  are  salt  sensitive,  which  ex- 
plains why  invasion  into  tidal  marshes  is  restricted 
to  prolonged  periods  of  low  soil  salinity.  The 
older,  rhizome-bearing  plants  are  salt  tolerant, 
which  explains  how  invading  plants  persist  under 
hypersaline  conditions.  (Author's  abstract) 
W88-04483 


GREEN  ALGAL  ROPES:  A  NOVEL  ESTUA- 
RESTE  PHENOMENON  IN  THE  GULF  OF 
MAINE, 

Maine  Univ.  at  Orono.  Dept.  of  Botany  and  Plant 

Pathology. 

R.  L.  Vadas,  and  B.  Beal. 

Estuaries  ESTUDO,  Vol.   10,  No.  2,  p  171-176, 

June  1987.  6  fig,   1  tab,  35  ref.  The  Maine  Sea 

Grant  Program  NA-81-aa-D-00035. 

Descriptors:  'Estuaries,  *Algae,  *Gulf  of  Maine, 
•Algal  ropes,  Seasonal  variation,  Algal  blooms. 

During  late  summer  and  early  autumn  of  both  1984 
and  1985  the  development  of  a  green  algal  bloom 
on  intertidal  mudflats  in  eastern  Maine  were  ob- 
served and  photographed.  The  bloom  culminated 
in  the  formation  of  thick  (8-10  cm)  mats  and  long 
(>50  m)  serpentine  rope-like  structures.  The  algal 
mat  was  polytypic  but  composed  primarily  of  En- 
teromorpha  intestinalis  L.  Described  is  the  proba- 
ble sequence  of  events  which  leads  to  the  forma- 
tion of  algal  ropes.  The  processes  involved  appear 
to  parallel  the  development  of  ball-like  masses  in 
other  algae.  Algal  ropes  developed  after  mat  for- 
mation, as  prevailing  winds  and  tidal  currents 
rolled  individual  and  entwined  strands  across  the 
mudflat.  The  great  mass  of  algae  eventually 
became  embedded  into  the  sediment  surface  pro- 
ducing anoxic  conditions  in  the  substrate  up  to 
several  cm  deep.  The  ecological  significance  and 
possible  negative  effects  of  this  altered  environ- 
ment on  a  commercially  important  bivalve  species 
are  discussed.  (Author's  abstract) 
W88-04484 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3B.  Water  Yield  Improvement 


ENTERIM  PROGRESS  REPORT  SCPP  FORE- 
CASTING SUPPORT:  FOR  PERIOD  1  SEP- 
TEMBER 1983-31  AUGUST  1984,  VOLUME  II, 

Electronic  Techniques,  Inc.,  Fort  Collins,  CO. 
J.  O.  Rhea,  A.  W.  Huggins,  G.  L.  Hemmer,  A.  P. 
Kuciauskas,  and  C.  J.  Wilcox. 
Bureau  of  Reclamation,  Denver,  CO.  Division  of 
Atmospheric  Resources  Research.  322  p,  239  fig. 
Contract  No.  9-07-85-V0021. 

Descriptors:  *Cloud  seeding,  'Forecasting,  'Oro- 
graphic precipitation,  'Artificial  precipitation, 
Weather  modification,  Project  Skywater,  Radar, 
Remote  sensing,  Sierra  Nevada. 

This  report  is  the  last  in  a  series  of  six  interim 
reports  on  the  Sierra  Cooperative  Pilot  Project,  a 
winter  cloud-seeding  research  study.  It  summarizes 
activity  in  support  of  the  SCPP  for  the  period  1 
September  1983-31  August  1984.  Volume  I  de- 
scribes field  services  and  presents  various  analyses. 
Volume  II  contains  time-height  sections  of  Sheri- 
dan rawinsonde  information,  map  sets,  plotted 
soundings,  satellite  pictures,  and  discussions  of 
conditions  for  each  of  13  experiment  days  of  1984. 


Field  services  included  project  forecasting,  rawin- 
sonde observations,  24  hour  operation  of  the 
Skywater  radar,  and  aircraft  coordination  from  the 
radar  site.  Analysis  summaries  were  partitioned 
into  general  categories  of  Radar,  Targeting  studies, 
Special  rawinsonde  cross-section  and  General  sup- 
port. Radar  descriptions  of  4  unseeded  1982  SCPP- 
1  events  indicated  fairly  consistent  SCPP-1  condi- 
tions for  >3  hr  periods,  but  shifting  formation 
zone  (FZ)  locations  required  repositioning  of  seed- 
ing lines.  The  FZ's  over  1000  ft  terrain  were 
unusually  low.  Analysis  of  radar  echoes  and  super- 
cooled liquid  water  (LW)  observations  for  4  days 
in  relatively  stable,  apparently  seedable  conditions 
indicated  (a)  relatively  warm  cloud  and  echo  tops 
(>  -17C),  (b)  significant  LW  observations  concen- 
trated in  weakest  regions  at  temperatures  >  -5C, 
(c)  variable  natural  echo  patterns  frequently  com- 
plicated by  bands  and  fallstreaks,  and  (d)  serious 
difficulty  in  (5  cm  radar)  detection  of  seeding 
effects  due  to  inhomogeneities  of  echo  pattern  and 
LW  regions.  Continuing  studies  of  the  targeting 
problem  are  described,  including  (a)  adaptation  of 
the  original  targeting  scheme  for  real-time  experi- 
mental use  with  winds  from  either  Sheridan  sound- 
ings or  project  aircraft,  (b)  modifications  of  the 
scheme  to  allow  time-height  display  of  simulated 
passage  of  a  group  of  'crystals'  over  fixed  points 
downwind  of  seeding  as  might  occur  from  a  drop 
of  C02  pellets,  assuming  crystals  with  a  variety  of 
fallspeeds  were  created  simultaneously  at  various 
levels  along  the  seeding  line,  and  (c)  comparisons 
between  model  and  observed  winds.  (Author's  ab- 
stract) 
W88-03948 


3C.  Use  Of  Water  Of  Impaired 
Quality 


BEHAVIOR  OF  SOLUBLE  SALT  EN  SHARKEY 
CLAY-H, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agronomy. 
J.  T.  Gilmour,  R.  E.  Baser,  J.  A.  Ferguson,  and  H. 
D.  Scott. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-149290/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Arkansas  Water  Resources  Research  Center, 
Fayetteville.  AWRRC  Publication  No.  123,  June 
1986.  19  p,  8  tab,  18  ref.  Contract  No.  14-08-0001- 
G1004.  Project  No.  USGS  G 1004-03. 

Descriptors:  'Soil  salinity,  'Irrigation  effects, 
'Rice,  'Arkansas,  'Flood  irrigation. 

Soluble  salts  have  been  shown  to  accumulate  in 
Arkansas  soils  in  sufficient  quantities  to  impair 
crop  plant  growth.  The  major  objective  of  this 
study  was  to  describe  the  behavior  of  soluble  chlo- 
ride salt  over  long  time  periods  in  Sharkey  clay  -  a 
major  Mississippi  Delta  soil.  Prior  to  flooding  rice, 
leaching  of  chloride  in  response  to  rainfall  was 
observed.  The  inclusion  of  a  sandy  subsoil  layer 
reduced  this  effect  presumably  by  limiting  down- 
ward movement  of  water  under  unsaturated  condi- 
tions. No  lateral  movement  of  the  chloride  salt  was 
found  during  the  period  prior  to  flooding.  Remov- 
al of  soluble  chloride  salts  from  the  top  100  cm  of 
Sharkey  soil  was  complete  in  a  1-2  year  period 
depending  on  weather  conditions.  In  a  year  where 
the  rice  cropping  season  was  followed  by  a  wet 
winter,  losses  were  smaller  than  in  a  year  where 
the  rice  cropping  season  was  followed  by  a  drier 
winter.  These  results  suggested  that  removal  of 
soluble  salts  via  leaching  in  this  soil  was  more 
efficient  under  less  saturated  soil  conditions. 
(USGS) 
W88-O35O0 


EPEOEMIOLOGICAL  MODEL  OF  THE  PO- 
TENTIAL HEALTH  RISK  ASSOCIATED  WITH 
VARIOUS  PATHOGENS  EV  WASTEWATER 
IRRIGATION, 

Hadassah  Medical  School,  Jerusalem  (Israel).  En- 
vironmental Health  Lab. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-03581 


PROSPECTIVE  EPIDEMIOLOGICAL  STUDY 
OF  HEALTH  RISKS  ASSOCIATED  WITH 
WASTEWATER  UTILIZATION  ES  AGRICUL- 
TURE, 

Hadassah  Medical  School,  Jerusalem  (Israel).  En- 
vironmental Health  Lab. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-03582 


MICROBIOLOGICAL  CONTENT  AND 
HEALTH  EFFECT  OF  FISHPONDS  EN- 
RICHED WITH  WASTEWATER  EFFLUENT, 

Hadassah  Medical  School,  Jerusalem  (Israel).  En- 
vironmental Health  Lab. 
For  primary  bibliographic  entry  see  Field  81. 
W88-03583 


VIRAL  ANTIBODIES  EV  AGRICULTURAL 
POPULATIONS  EXPOSED  TO  AEROSOLS 
FORM  WASTEWATER  IRRIGATION  DURING 
A  VDXAL  DISEASE  OUTBREAK, 

Hadassah  Medical  School,  Jerusalem  (Israel).  En- 
vironmental Health  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-03672 


TRICLOPYR    PERSISTENCE    IN    WESTERN 
OREGON  MILL  PASTURES, 

Oregon  State  Univ.,  Corvallis.   Dept.  of  Forest 

Science. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-03701 


SALT  INCREASES  THE  WATER  USE  EFFI- 
CIENCY ES  WATER  STRESSED  PLANTS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

K.  J.  McCree,  and  S.  G.  Richardson. 

Crop  Science  CRPSAY,  Vol.  27,  No.,  p  543-547, 

May- June  1987.  3  fig,  2  tab,  11  ref.  NSF  Grant 

PCM  82-13089. 

Descriptors:  'Water  stress,  'Water  use  efficiency, 
'Plant  water  use,  'Salts,  'Salt  tolerance,  'Irriga- 
tion, Food  crops,  Sugarbeets,  Cowpeas,  Crop 
yield. 

Irrigated  crops  experience  some  water  stress  be- 
tween irrigations.  If  poor  quality  water  is  used,  the 
crops  are  also  likely  to  be  salinized.  Daily  C  gains 
and  water  losses  of  salinized  and  nonsalinized  sug- 
arbeet  (Beta  vulgaris  L.),  and  cowpea  (Vigna  un- 
guiculata  L.  Walp.)  plants  were  measured  continu- 
ously, in  whole-plant  assimilation  chambers, 
throughout  2  to  3  weeks  of  water  stress  under 
controlled  environment  conditions.  Equivalent 
data  for  sorghum  plants  (Sorghum  bicolor  (L.) 
Moench.)  were  published  previously.  Even  though 
the  three  species  showed  quite  different  patterns  of 
response  to  water  stress,  mild  salinization  always 
had  the  same  effect.  It  reduced  the  water  loss  rate 
per  plant,  which  allowed  the  length  of  the  irriga- 
tion cycle  to  be  increased,  which  allowed  the 
length  of  the  irrigation  cycle  to  be  increased, 
which  in  turn  increased  the  C  gain  per  cycle  and 
the  water  use  efficiency  (C  gain  per  unit  of  water 
lost).  (Author's  abstract) 
W88-03751 


TREATED  SEWAGE  FTNDS  FRUITFUL  USE, 

C.  Cravens. 

Engineering  News  Record  ENREAU,  Vol.  218, 

No.  9,  p  27,  February  1987. 

Descriptors:  'Irrigation,  'Water  reuse,  'Florida, 
•Recycled  Water,  'Waste  water  treatment,  Orange 
groves,  Wastewater  renovation,  Pipelines,  Irriga- 
tion water,  Infiltration. 

To  comply  with  the  1980  order  of  Florida's  Dept. 
of  Environmental  Regulation  to  stop  discharging 
secondary  effluents  from  wastewater  treatment 
plants  the  City  of  Orlando  and  Orange  County 
conducted  an  evaluation  of  alternate  means  of  dis- 
posal. Combined  irrigation  and  infiltration  was 
found  to  be  most  cost  effective.  The  $175  million 
advanced   wastewater  treatment  and   distribution 
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system  disperses  25  mgd  The  two  treatment  plants 
were  expanded  and  upgraded  to  provide  tertiary 
treatment.  Effluent  flows  20  miles  through  a  54  in. 
pipeline  to  a  distribution  center,  whilch  has  four  20 
million  gal.  storage  tanks  of  prestressed  concrete 
and  a  3,000-hp  pumping  station.  The  novel  use  of 
the  water  is  not  only  to  irrigate  the  nearby  orange 
groves  free  of  cost  but  also  to  prevent  most  freez- 
ing by  raising  the  ground  temperature.  Although 
such  water  has  been  used  before  this  is  the  first 
time  that  such  72  F,  42  psi  water  has  been  used  to 
prevent  freezing.  Use  of  this  water  saves  the  grow- 
ers about  30%  of  their  irrigation  and  fertilizing 
cost.  (Ray-PTT) 
W88-03815 


RHIZOSPHERE  MYCOFLORA  OF  GROUND- 
NUT GROWN  IN  SEWAGE  AND  SLUDGE 
TREATED  SOILS, 

Marathwada  Univ.,  Aurangabad  (India). 
For  primary  bibliographic  entry  see  Field  5E. 
W88-03846 


PLACE  OF  NONPOTABLE  REUSE  IN  WATER 
MANAGEMENT, 

California  Dept.  of  Health  Services,  Berkeley. 

J.  Crook,  and  D.  A.  Okum. 

Journal     Water     Pollution     Control     Federation 

JWPFA5,  Vol.  59,  No.  5,  p  237-241,  May  1987.  14 

ref. 

Descriptors:  'Water  reuse,  'Metropolitan  water 
management,  'Reclaimed  water,  'Public  policy, 
'Wastewater  reclamation,  'Water  management, 
Nonpotable  water,  Water  supply  development. 

Water  reclamation  for  nonpotable  reuse  in  munici- 
palities is  being  widely  adopted  throughout  U.S. 
for  urban  irrigation  and  other  purposes.  Communi- 
ties and  their  engineers  should  consider  nonpotable 
reuse  as  one  of  the  options  for  evaluation  when 
additional  water  resources  will  be  developed. 
However,  several  issues  need  to  be  addressed  if 
this  practice  is  to  continue  to  receive  professional 
and  public  acceptance.  Some  of  these  issues  are: 
Identification  of  agencies  in  local  and  state  govern- 
ment responsible  for  design,  planning  and  financing 
of  nonpotable  use  of  reclaimed  water;  Develop- 
ment of  practices  and  standards  for  sound  water 
use,  for  example,  car  and  street  washing,  toilet 
flushing  etc.,  so  that  additional  high  quality  water 
is  available  for  potable  purposes  and  finally,  Na- 
tional and  state  agencies  should  at  least  not  elimi- 
nate deterrents  to  nonpotable  reuse  and  preferably 
provide  leadership  in  its  implementation.  (Ray- 
PTT) 
W88-03850 


MONITORING  AND  STUDY  PROGRAM  OF 
AN  INTERREGIONAL  WASTEWATER  RECLA- 
MATION SYSTEM  FOR  AGRICULTURE, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa. 

M.  Rebhun,  D.  Ronen,  and  J.  Eren. 

Journal     Water     Pollution    Control     Federation 

JWPFA5,  Vol.  59,  No.  5,  p  242-248,  May  1987.  13 

fig,  1  tab,  14  ref. 

Descriptors:  'Israel,  'Wastewater  reclamation, 
'Water  reuse,  'Irrigation,  Monitoring,  Municipal 
wastewater,  Agriculture,  Chlorination,  Biological 
oxygen  demand,  Chemical  oxygen  demand,  Sus- 
pended solids,  Phosphates,  Ammonia,  Irrigation 
water,  Secondary  wastewater,  Effluents. 

An  inter-regional  wastewater  reclamation  system 
uses  20  million  cu  m/yr  of  municipal  effluent  for 
irrigation  of  14,000  hectares  in  a  populated  valley 
of  northern  Israel.  The  secondary  effluent  is  con- 
veyed in  a  closed  pipe  for  30  km  from  the  munici- 
pal treatment  plant  of  Greater  Haifa  to  the  deep 
Seasonal  Effluent  Reservoir  (SER).  Monitoring  in- 
cludes two  major  variables:  the  development  and 
transport  of  odoriferous  pollutants  formed  in  the 
SER  or  released  by  irrigation  with  effluents  and 
the  transport  of  air-borne  bacteria  and  viruses  re- 
leased during  sprinkler  irrigation.  The  closed  pipe 
is  considered  a  plug  flow  reactor  where  effluent 
chlorination  and  disinfection  take  place.  In  the 
SER  many  self-purification  processes  occur  such 
as  settling  and  reduction  of  BOD  and  COD.  The 


coliform  bacteria  profile  showed  a  drastic  decline 
along  the  first  section  of  the  pipeline  caused  by 
chlorine  disinfection  but  a  slight  increase  at  the  end 
of  the  conduit.  Additional  significant  reduction  in 
coliforms  took  place  in  the  SER.  Chlorination  of 
the  SER  outflow  produced  water  of  very  good 
bacterial  quality.  Major  reduction  in  organic 
matter  and  suspended  solids  (SS)  also  took  place  in 
the  SER  as  well  as  a  50%  reduction  in  ammonia 
and  a  35%  reduction  in  phosphates.  The  organic 
load  on  the  SER  entrance  section  was  0.2  -  0.4  kg 
BOD/hectare/yr  declining  to  0.05  -  0. 1  kg  BOD/ 
hectare/yr  in  the  second  section.  When  water  from 
the  SER  was  introduced  to  the  regional  irrigation 
reservoir  (RIR),  there  was  a  rise  in  the  concentra- 
tion of  SS  in  the  RIR  and  complaints  of  irrigation 
equipment  clogging.  It  is  suggested  that  direct 
supply  from  the  SER  might  be  more  advantageous 
and  would  avoid  the  undesirable  quality  changes 
that  take  place  in  the  RIR.  (Ray-PTT) 
W88-03851 


INTERACITVE  EFFECTS  OF  WATER  AND  NI- 
TROGEN STRESSES  ON  CARBON  AND 
WATER  VAPOR  EXCHANGE  OF  CORN  CAN- 
OPIES, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  21. 

W88-03875 


CHARACTERIZATION,  RENOVATION,  AND 
UTILIZATION  OF  WATER  FROM  SLURRY 
TRANSPORT  SYSTEMS, 

Missouri  Univ.-Columbia.  Dept.  of  Chemistry. 
For  primary  bibliographic   entry   see  Field   5D. 
W88-03934 


REUSE  OF  INDUSTRIAL  FERMENTATION 
WASTEWATERS, 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Chemical 
Engineering. 

R.  M.  Candelario,  C.  C.  Umana,  and  A.  R. 
Gonzalez. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-183174/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Puerto  Rico  Water  Resources  Research  In- 
stitute Final  Technical  Report,  Mayaguez.  August 
1983.  48  p,  18  tab,  13  ref. 

Descriptors:  'Crop  yield,  'Land  disposal, 
•Wastewater  disposal,  'Wastewater  irrigation,  In- 
dustrial wastewater,  Wastewater  renovation, 
Water  reuse,  Recycling,  Soil  types,  Irrigation, 
Heavy  metals,  Rice,  Soybeans. 

The  feasibility  of  using  spent  fermentation  liquors 
from  rum  distilleries  and  from  antibiotics  pharma- 
ceutical processing  for  agricultural  purposes  was 
investigated.  The  liquors  were  applied  to  different 
soil  types  using  packed  columns,  and  to  rice  and 
soybean  plants  grown  in  the  greenhouse  or  field. 
Results  showed  that  the  soils  reduced  the  contents 
of  organic  matter  and  N  in  the  liquors  by  as  much 
as  90%  while  improving  their  fraction  of  aggre- 
gates and  planting  properties.  The  presence  of  root 
systems  enhanced  removal  of  organic  matter  and 
N  from  the  liquids  and  decreased  the  retention  of 
cations  by  the  soils.  The  pH  values  of  the  soils 
increased  with  application  of  liquors  as  their  cation 
exchange  capacity  became  satisfied.  Commercial 
fertilizers  gave  improved  yields  of  tissues  and 
grains  over  the  use  of  wastewaters.  No  buildup  of 
Cd,  Cu,  Ni,  or  Zn  occurred  in  the  grains  from 
wastewater-irrigated  plants,  but  the  concentration 
of  these  metals  in  tissues  increased  in  most  of  the 
applications.  Levels  of  Cd,  Cu,  Ni,  or  Zn  in  soils 
showed  changes  which  depended  on  the  metal,  soil 
type,  wastewater  type  and  application  amount. 
(Geiger-PTT) 
W88-03940 


SPATIAL  VARIABILITY  OF  SOIL  SALINITY 
IN  FURROW-IRRIGATED  TORRIFLUVENTS, 

Texas  A  and  M  Univ.,  El  Paso.  Agricultural  Re- 
search and  Extension  Center. 
S.  Miyamoto,  and  I.  Cruz. 
Soils  Science  Society  of  America  Journal  SSSJD4, 


Vol.  51,  No.  4,  p  1019-1025,  July-August  1987.  4 
fig,  3  tab. 

Descriptors:  'Path  of  pollutants,  'Soil  salinity, 
•Furrow  irrigation,  'Saline  water,  'Impaired 
water  use,  Irrigation  effects,  Sodicity,  Soil  classifi- 
cation, Salinity. 

The  pattern  of  salt  accumulation  within  crop  beds 
and  its  spatial  variation  along  or  across  crop  rows 
was  examined  to  develop  sampling  guides  for  rou- 
tine salinity  appraisal.  Soil  samples  were  collected 
at  spacings  ranging  from  1.5  to  6  m  in  four  furrow- 
irrigated  fields  of  the  middle  Rio  Grande  Basin  and 
were  analyzed  for  salinity  of  the  saturation  extract 
and  in  selected  cases  for  the  sodium  adsorption 
ratio  (SAR).  Salinity  varied  two  to  sixfold  within 
the  row  lengths  of  110  to  190  m,  and  its  variation 
generally  increased  with  increasing  sampling  depth 
and  numbers  of  irrigation.  The  analyses  of  autocor- 
relation showed  that  salinity  readings  were  spatial- 
ly dependent  at  one  of  the  four  tested  fields,  and 
the  distance  of  dependence  reached  46  m.  This 
field  showed  a  gradual  change  in  soil  texture  (from 
silty  clay  loam  to  silty  clay),  and  provided  a  semi- 
variogram  conforming  to  a  generalized  linear 
model.  When  samples  were  collected  from  an  area 
consisting  of  a  single  soil  type  or  when  salinity 
values  were  stratified  by  soil  type,  the  distance  of 
dependence  decreased  to  <  15  m.  The  frequency 
distribution  of  both  salinity  and  sodicity  within  the 
same  soil  type  followed  a  normal  distribution  with 
the  standard  error  of  estimates  of  mostly  <  8%. 
The  sampling  sites  required  to  obtain  a  mean  value 
within  15%  of  the  true  mean  ranged  from  3  to  11 
per  test  row  when  sampled  at  0-  to  0.20-m  depth 
prior  to  preplant  irrigation,  and  the  required 
number  increased  with  increasing  sampling  depth 
and  numbers  of  irrigation.  For  routine  appraisal  of 
salinity  in  the  fields  similar  to  examined  here,  soil 
samples  can  be  collected  on  the  basis  of  soil  type, 
and  salinity  data  can  be  analyzed  by  conventional 
statistics  with  a  reasonable  assurance  that  salinity 
values  are  spatially  independent.  (Author's  ab- 
stract) 
W88-04043 


REUSE  OF  DOMESTIC  WASTEWATER  FOR 
IRRIGATION  IN  ARID  ZONES:  A  CASE 
STUDY, 

Ben-Gurion    Univ.    of   the    Negev,    Sde    Boker 

(Israel).  Inst,  for  Desert  Research. 

G.  Oron,  and  J.  DeMalach. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

5,  p  777-783,  October  1987.  2  fig,  10  tab,  23  ref. 

Descriptors:  'Wastewater  disposal,  'Wastewater 
irrigation,  'Impaired  water  use,  'Domestic 
wastewater,  'Arid  zone,  Domestic  wastes,  Water 
reuse,  Irrigation,  Israel,  Irrigation  programs,  Crop 
yield,  Sprinkler  irrigation,  Trickle  irrigation,  Ef- 
fluents, Crop  production,  Costs,  Cotton,  Wheat, 
Economic  aspects. 

The  domestic  sewage  of  the  city  of  Beer-Sheva, 
Israel,  which  is  located  in  an  arid  region,  is  treated 
in  a  series  of  facultative  ponds.  The  treated  effluent 
is  stored  temporarily  in  an  open  surface  earthen 
reservoir  and  then  used  for  irrigation.  The  effluent 
is  applied  via  sprinkler  and  trickle  irrigation  sys- 
tems. The  main  crops  irrigated  are  cotton,  wheat, 
alfalfa,  and  corn.  Total  cotton  yield  is  over  5500 
kilograms/hectare  (kg/ha),  and  the  wheat  yield  is 
over  7500  kg/ha.  The  amount  of  effluent  applied  is 
about  6500  cu  m/ha  for  cotton  (including  preplant 
irrigation),  and  the  wheat  receives  about  4500  cu 
m/ha  via  irrigation  and  an  additional  2000  cu  m/ha 
from  precipitation.  Due  to  the  nutrient  content  in 
the  effluent,  the  above  yields  are  obtained  without 
any  additional  fertilization.  Applying  effluent  via 
irrigation  results  in  an  annual  savings  of  at  least  195 
dollars/ha/crop.  The  reuse  of  treated  domestic 
water  in  arid  zones  increases  the  amount  of  avail- 
able water,  decreases  environmental  pollution,  and 
provides  economic  benefits.  (Wood-PTT) 
W88-04277 


REUSE   OF  MUNICIPAL   WASTEWATER   IN 
ARID  COUNTRIES, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 
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lungswasserwirtschaft. 

U.  Neis,  F.  El-Gohary,  and  P.  Pinnow. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  Nos.  5/6,  p  681-692,  1987.  7  fig,  4  tab,  14  ref. 

German  Ministry  for  Research  and  Technology 

Project  No.  02  WA  112. 

Descriptors:  'Municipal  wastewater,  'Water  reuse, 
•Arid  lands,  Wastewater  treatment.  Biological 
treatment,  Pretreatment  of  water,  Agriculture,  De- 
veloping countries,  Biological  oxygen  demand, 
Nutrients,  Chemical  oxygen  demand,  Nitrogen, 
Cairo. 

Biological  wastewater  pretreatment  with  a  rotating 
biological  contactor  is  an  appropriate  technology 
to  be  used  in  developing  countries  for  the  reuse  of 
wastewater  for  irrigation.  Criteria  for  wastewater 
pretreatment  prior  to  agricultural  reuse  were 
elaborated  based  on  removal  of  putrescible  organic 
matter  and  on  balancing  the  nutrient  composition 
of  the  effluent.  Experimental  investigations  in 
Cairo  led  to  the  suggestion  of  a  rotating  biological 
contactor  surface  loading  of  15  mg  BOD/L  as  a 
design  value  to  produce  an  effluent  quality  suitable 
for  agricultural  reuse.  Then,  93%  of  the  BOD  and 
89%  of  the  COD  is  removed,  eliminating  easily 
biodegradable  matter.  In  addition,  part  of  the  inor- 
ganic nitrogen  is  eliminated  from  the  system 
mainly  by  cell  metabolism  and  denitrification, 
giving  a  more  balanced  nutrient  content  to  the 
effluent  which  should  serve  as  irrigation  water. 
The  nitrogen  removal  processes  under  the  given 
boundary  conditions  can  only  be  explained  qualita- 
tively at  present.  The  possible  process  of  simulta- 
neous nitrification/denitrification  in  the  rotating 
biological  contactor  needs  more  attention.  (Lantz- 
PTT) 
W88-04353 


IMPACT     OF     PULP     AND     PAPER     MILL 
WASTEWATER  ON  CROP  AND  SOIL, 

National    Environmental    Engineering    Research 

Inst.,  Nagpur  (India). 

For  primary  bibliographic  entry  see  Field  5E. 

W88-04354 


3D.  Conservation  In  Domestic  and 
Municipal  Use 


CITY  TURNS  TO  AUTOMATIC  IRRIGATION 
FOR  ITS  PARKS, 

Huntsville,  AL. 

J.  Schumacher. 

Public  Works  PUWOAH,  Vol.  118,  No.  4,  p  57-58, 

April  1987. 

Descriptors:  'Automation,  'Irrigation  efficiency, 
'Irrigation  automation,  'Water  conservation, 
•Sprinkler  irrigation,  'Irrigation  design,  'Hunts- 
ville, Computers,  Economic  aspects,  Irrigation  en- 
gineering, Irrigation  practices,  Alabama,  Recrea- 
tion facilities,  Parks. 

Huntsville  Parks  and  Recreation  wanted  to  install 
automatic  irrigation  for  its  parks  and  playing  fields 
to  conserve  water  and  to  ensure  regular  watering 
of  all  pertinent  areas.  The  answer  was  in  the  Maxi- 
com  computer  control  system  made  by  Rain  Bird 
Sprinkler.  Currently,  five  Huntsville  parks  are  on- 
line with  Maxicom.  The  city's  plan  is  to  have  12 
parks  (approximately  150  acres)  irrigated  within 
the  next  two  years.  The  department  is  convinced 
that  automatic  irrigation  was  the  right  choice  and 
that  Maxicom  and  Maxi  III  are  the  right  tools. 
(Main-PTT) 
W88-03634 


WATER   LOSSES   IN  MEDEN  AND  TEBING 
TTNGGI,  INDONESIA, 

Water  Supply  Co.   for  the  Province  of  North- 
Holland,  Assen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5F. 
W88-03680 


FIELD  STUDY  INTO  PATTERNS  OF  DOMES- 
TIC WATER  CONSUMPTION  IN  RURAL 
AREAS  OF  BANGLADESH, 


Bangladesh  Univ.  of  Engineering  and  Technology, 

Dacca.  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  6D. 

W88-03681 


3E.  Conservation  In  Industry 


WATER  CONSERVATION  TECHNOLOGY  IN 
TEXTILES:  STATE  OF  THE  ART. 

Auburn  Univ.,  AL.  Water  Resources  Research 
Inst. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87- 162400/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. WRRI  Bulletin  46,  May  1982.  62  p.  David 
M.  Hall,  Warren  S.  Perkins,  and  James  C. 
Warman,  editors.  Contract  No.  OWRT  14-34- 
0001-0506. 

Descriptors:  'Water  conservation,  'Wastewater 
treatment,  'Water  reuse,  'Textile  industry,  'Con- 
servation, 'Dye  industry  wastes,  Water  use, 
Wastewater  renovation,  Ozonation,  Chlorination, 
Ultrafiltration,  Filtration,  Membrane  processes, 
Water  treatment,  Cooling  water. 

This  monograph  provides  information  on  water, 
energy,  and  chemical  conservation  in  textile  manu- 
facturing, concentrating  on  wet  processing  of  tex- 
tiles. Dyehouses  currently  use  several  techniques 
to  conserve  water  and  reduce  pollutants  in  ef- 
fluents: one-bath  dyeing,  caustic  recovery  in  mer- 
cerizing and  sanforizing,  reuse  of  dye  liquor  cool 
back  water,  recycling  of  wash  water,  and  recovery 
of  indigo  dye.  Reduced  wet  pickup  methods  in- 
clude the  engraved  roll  pad,  Triatex  MA  (electron- 
ic regulation  of  incoming  and  outgoing  fabric 
weight  to  regulate  the  kiss  roll),  and  vacuum  ex- 
traction and  recovery.  Dye  wastewaters  can  also 
be  renovated  for  reuse  with  ozonation,  chlorina- 
tion, or  ultrafiltration.  The  most  efficient  utilization 
of  foam  finishing  resin  occurs  at  about  30%  wet 
pickup.  Foam  finishing  processes  substitute  air  for 
much  of  the  water  used  in  application  of  finishes 
and  dyes.  Water  treatment  for  air  conditioning 
systems  and  cooling  towers  is  described.  Water 
consumption  in  textile  bleaching  processes  can  be 
reduced  by  reducing  the  water  flow  rates  and  the 
number  of  water  feeds  and  by  prewashing  with 
recycled  water.  The  WECON  systems  uses  a  small 
heat  pump  to  vaporize  the  waste  stream  and  recov- 
er process  water.  Textile  finishing  plants  can  recy- 
cle water  if  the  condition  of  the  water  is  matched 
to  the  process.  For  example,  bleach  wastewater 
can  be  used  in  scouring.  (Cassar-PTT) 
W88-03495 


UPGRADED  WATER  SYSTEM  PROMISES  IN- 
DUSTRIAL GROWTH, 

Stearns  and  Wheeler,  Cazenovia,  NY. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-03631 


3F.  Conservation  In  Agriculture 


EFFECTS  OF  DROUGHT  ON  PRIMARY  PHO- 
TOSYNTHETIC  PROCESSES  OF  COTTON 
LEAVES, 

Paris-7  Univ.  (France).  Lab  d'Ecologie  Generale  et 

Appliquee. 

For  primary  bibliographic  entry  see  Field  21. 

W88-03592 


EFFECT  OF  AN  INTERMITTENT  WATER- 
TABLE  GRADIENT  ON  SOIL  AND  XYLEM  NI- 
TRATE IN  COTTON, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Div.  of  Irriga- 
tion Research. 

For  primary  bibliographic  entry  see  Field  21. 
W88-03659 


WATER  FOR  AGRICULTURE, 

Agricor,  Mafeking  (South  Africa). 

For  primary  bibliographic  entry  see   Field   6D. 

W88-03678 


INFLUENCE  OF  PRESTRESS  ENVIRONMENT 
ON  ANNUAL  BLUEGRASS  HEAT  TOLER- 
ANCE, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Hor- 
ticulture. 

For  primary  bibliographic  entry  see  Field  21. 
W88-03752 


USE  OF  POLYVINYL  CHLORIDE  LINERS 
FOR  LARGE  IRRIGATION  CANALS  IN  AL- 
BERTA, 

Alberta  Environment,  Edmonton. 

For  primary  bibliographic  entry  see  Field  4A. 

W88-03755 


CERES-MAIZE  MODEL  AS  A  POTENTIAL 
TOOL  FOR  DROUGHT  ASSESSMENT  IN 
SOUTH  AFRICA, 

Weather  Bureau,  Pretoria  (South  Africa). 
For  primary  bibliographic  entry  see  Field  6A. 
W88-03770 


IMPROVING  TUBEWELL  IRRIGATION 
SYSTEM  PERFORMANCE, 

Bangladesh  Univ.  of  Engineering  and  Technology, 
Dacca.  Dept.  of  Water  Resources  Engineering. 
M.  M.  Miah,  and  R.  W.  Hill. 
Journal  of  Irrigation  and  Drainage  Engineering 
JIDEDH  (ASCE),  Vol.  113,  No.  3,  p  303-316, 
August  1987.  3  fig,  4  tab,  9  ref. 

Descriptors:  'Tubewells,  'Irrigation  efficiency, 
'Irrigation,  'Model  studies,  'Agriculture,  Field 
tests,  Pumps,  Prediction,  Water  resources  develop- 
ment. 

Results  of  a  field  investigation  on  10  selected  deep 
tubewell  irrigation  systems  in  Bangladesh  are  pre- 
sented. Development  and  application  of  a  service 
area  model  to  predict  the  impact  of  various  im- 
provement options  are  also  discussed.  The  majori- 
ty of  the  deep  tubewells  in  the  study  are  found  to 
be  severely  underused  in  both  the  duration  and 
efficiency  of  pump  operation.  The  impact  of  each 
improvement  alternative  on  service  area  expansion, 
as  predicted  by  the  model,  varies  among  the 
tubewell  systems.  Increasing  the  pump  operating 
hours  is  found  to  be  the  most  effective  measure  for 
expanding  the  service  areas  of  most  study  systems. 
Data  used  in  the  model  application  and  economic 
analysis  were  obtained  from  field  studies,  technical 
papers,  previous  study  reports,  and  judicious  as- 
sumptions. Further  verification  of  the  model  and 
updating  of  the  conclusions  may  be  needed.  How- 
ever, the  model  can  be  a  useful  tool  in  formulating 
successful  service  area  development  programs. 
(Author's  abstract) 
W88-03782 


IRRIGATION   EFFICIENCY:   ECONOMIC  IN- 
TERPRETATION, 

Florida  Univ.,  Gainesville.  Dept.  of  Food  and  Re- 
source Economics. 

For  primary  bibliographic  entry  see  Field  6C. 
W88-03783 


ALGEBRAIC  COMPUTATION  OF  FLOW  ES 
FURROW  IRRIGATION, 

Universidade  Federal  do  Ceara,  Fortaleza  (Brazil). 

Dept.  of  Agriculture  Engineering. 

S.  L.  A.  Levien,  and  F.  de  Souza. 

Journal  of  Irrigation  and  Drainage  Engineering 

JIDEDH  (ASCE),  Vol.   113,  No.  3,  p  367-377, 

August  1987.  4  fig,  13  ref. 

Descriptors:  'Model  studies,  'Irrigation  design, 
•Algebraic  equations,  *  Furrow  irrigation,  Mass 
conservation,  Equations,  Irrigation,  Furrows,  Sim- 
ulation, Field  tests,  Models,  Comparison  studies. 

A  complete  algebraic  model  simulating  furrow  irri- 
gation is  presented.  It  can  be  used  to  analyze  and 
predict  the  performance  of  sloping  open  ended 
furrow  irrigation  systems,  based  upon  the  solution 
of  a  mass  conservation  equation.  The  model  input 
variables  are:  length,  slope,  Manning  roughness, 
infiltration  parameters,  furrow  shape,  inflow  rate, 
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and  cutoff  time.  All  the  information  necessary  to 
estimate  the  distribution  of  water  and  water-appli- 
cation efficiency  for  a  particular  irrigation  event 
are  obtained.  Model  performance  is  evaluated  by 
comparison  with  field  data  and  a  more  complex 
hydrodynamic  model.  Results  show  that  the  model 
gives  reasonable  results  and,  in  most  cases,  more 
accurate  results  than  more  complicated  models: 
(Author's  abstract) 
W88-03786 


SURFACE-IRRIGATION  NONLINEAR  OPTI- 
MIZATION MODELS, 

Concepcion  Univ.  (Chile).  Dept.  of  Agricultural 

Engineering. 

E.  A.  Holzapfel,  and  M.  A.  Marino. 

Journal  of  Irrigation  and  Drainage  Engineering 

JIDEDH  (ASCE),  Vol.   113,  No.  3,  p  379-392, 

August    1987.   7   tab,    12   ref.   ARS   Cooperative 

Agreement  4350-H  and  CONICYT-Chile  Project 

060. 

Descriptors:  'Nonlinear  models,  'Irrigation 
models,  'Model  studies,  'Irrigation  design,  'Irriga- 
tion management,  'Optimization,  Design  criteria, 
Cost-benefit  analysis,  Costs,  Benefits,  Models. 

Nonlinear  optimization  models  are  developed  to 
design  and  manage  furrow  and  border  irrigation 
methods.  The  objective  function  of  the  basic  non- 
linear model  is  constructed  on  the  basis  of  a  profit 
relationship,  while  that  of  the  expanded  nonlinear 
model  is  constructed  in  terms  of  benefit  and  costs. 
The  models  are  solved  with  the  MINOS  5.0  pack- 
age. The  values  of  the  design  variables  yielded  by 
the  nonlinear  models  are  similar  to  those  given  by 
an  existing  linear  optimization  model.  The  expand- 
ed nonlinear  model  gives  objective  function  (profit 
plus  other  costs)  values  that  are  greater  than  those 
of  the  basic  nonlinear  and  linear  models.  (Author's 
abstract) 
W88-03787 


ALTERNATIVE  METRIC  UNITS  FOR  ACRE- 
FOOT  AND  ACRE-INCH, 

Nebraska  Wesleyan  Univ.,  Lincoln. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03788 


RELATIONS  BETWEEN  REMOTELY  SENSED 
CANOPY  TEMPERATURE,  CROP  WATER 
STRESS,  ATR  VAPOR  PRESSURE  DEFICIT 
AND  EVAPOTRANSPHtATION  IN  CHICKPEA, 

Space  Application  Centre,  Ahmedabad  (India). 
For  primary  bibliographic  entry  see  Field  2D. 
W88-03872 


INTERACTIONS  OF  WATER  VARIABLES 
AND  GROWING  DEGREE  DAYS  ON  HEAD- 
ING PHASE  OF  WINTER  WHEAT, 

Agricultural  Research  Service,  Bushland,  TX. 
For  primary  bibliographic  entry  see  Field  21. 
W88-03876 


POTENTIAL      GROUNDWATER       IMPACTS 
FROM  CHEMIGATION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-03938 


MORECS    DISCUSSION     MEETING:     APRIL 
1981. 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary   bibliographic  entry  see  Field  2D. 
W88-03952 


MORECS:  AN  AGRICULTURAL  PERSPEC- 
TIVE, 

Nottingham  Univ.  (England).  Dept.  of  Physiology 
and  Environmental  Science. 
J.  L.  Monteith. 

IN:  The  MORECS  Discussion  Meeting:  April 
1981,  Institute  of  Hydrology,  Wallingford,  Eng- 
land. Report  No.  78,  August  1981.  p  36-38,  1  fig,  4 
ref. 


Descriptors:  'Models,  'Agriculture,  'Soil  moisture 
deficiency,  'Soil-water-plant  relationships,  'Irriga- 
tion requirements,  Evaporation,  Moisture  deficien- 
cy, Transpiration,  Rainfall,  Agronomy,  Model 
studies,  Hydrologic  models,  Crop  production,  Irri- 
gation programs,  Soil  water,  Irrigation  efficiency, 
Crop  yield. 

When  using  the  Meteorological  Office  Rainfall  and 
Evaporation  Calculation  Scheme  (MORECS)  for 
agriculture,  growers  want  to  know  when  to  irri- 
gate, how  much  water  to  apply  and  what  increase 
of  yield  can  be  expected  per  unit  of  applied  water. 
There  is  a  range  of  soil  water  deficits  (0  to  Dl) 
within  which  growth  is  restricted  by  environmen- 
tal factors,  such  as  light  and  temperature,  rather 
than  by  water  supply.  Both  transpiration  and 
growth  depend  on  the  fraction  of  radiation  inter- 
cepted by  a  canopy.  This  fraction  is  less  when  leaf 
expansion  is  restricted  by  drought.  Stomatal  clo- 
sure in  response  to  drought  limits  the  diffusion  of 
water  vapor  and  carbon  dioxide.  The  limiting  defi- 
cit (Dl)  is  determined  by  the  maximum  rooting 
depth  of  a  crop,  and  by  the  available  water/unit 
depth  of  soil  in  the  root  zone.  The  appropriate 
value  of  Dl  for  a  specific  crop  in  a  specified  soil 
will  rarely  be  known  to  better  than  +  or  -  5  mm 
and  will  after  be  uncertain  to  +  or  -  10  mm.  The 
timing  of  an  irrigation  will  be  determined  by  its 
place  in  a  sequence  of  farming  operations  and  may 
depart  from  the  day  on  which  Dl  is  achieved  by 
say  +  or  -  3  days,  equivalent  to  +  or  -  10  mm  of 
evaporation  in  a  temperature  climate.  A  farmer  is 
unlikely  to  know  how  much  water  he  has  applied 
to  better  than  +  or  -  5  mm.  Agricultural  meteorol- 
ogists need  more  data  from  the  field  on  appropriate 
values  of  Dl  but  hydrologists  also  need  to  know 
how  surface  resistance  changes  when  Dl  is  ex- 
ceeded. (Geiger-PTT) 
W88-03958 


CUMULATIVE  MASS  COORDINATE  TO  DE- 
TERMINE WATER  PROFILE  CHANGES  IN 
VARIABLE  VOLUME  SOIL, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  St.  Lucia  (Australia).  Div.  of  Soils 
For  primary  bibliographic  entry  see  Field  2G. 
W88-04038 


PHOSPHORUS  FERTILIZER  CARRIERS  AND 
THEIR  PLACEMENT  FOR  MINIMUM  TILL 
CORN  UNDER  SPRINKLER  IRRIGATION, 

Nebraska  Univ. -Lincoln.  Dept.  of  Agronomy. 
W.  R.  Raun,  D.  H.  Sander,  and  R.  A.  Olson. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  51,  No.  4,  p  1055-1062,  July-August  1987.  1 
fig,  7  tab,  31  ref. 

Descriptors:  'Fertilizers,  'Corn,  'Phosphorus, 
'Sprinkler  irrigation,  Irrigation,  Nitrogen,  Ammo- 
nia, Tillage,  Solute  transport. 

Several  methods  of  placement  and  sources  of  P 
were  evaluated  for  sprinkler  irrigated  corn  (Zea 
mays  L.)  grown  under  minimum  tillage  on  a 
Sharpsburg  silty  clay  loam  (Typic  Argiudoll)  and  a 
Coly  silt  loam  (Typic  Ustorthent).  Nitrogen  and  P, 
dual  placed  in  a  localized  band  (anhydrous  ammo- 
nia applied  with  liquid  P  sources),  accomplished 
greater  P  uptake  and  higher  corn  grain  yields  on  a 
P  deficient  calcareous  soil  than  P  banded  to  the 
side  of  the  seed  or  banded  below  the  seed,  al- 
though both  methods  increased  early  plant  growth 
compared  to  either  broadcast  or  P  dual  placed 
with  NH3.  Broadcast  preplant  applications  of  P 
were  equally  as  effective  as  dual  placed  P  in  this 
study.  Explanation  of  yield  and  P  uptake  enhance- 
ment by  dual  placement  may  lie  in  the  synergistic 
effect  of  ammoniacal  N  and  P  placed  together.  The 
superior  performance  of  the  broadcast  method  of  P 
application  was  apparently  due  to  root  activity 
near  the  surface  of  the  soil  or  in  the  soil  residue 
interface.  Starter  band  applications  gave  higher 
yields  than  broadcast  or  dual  placed  methods  of  P 
application  on  a  slightly  acid  medium  P  soil.  The 
differences  between  the  performance  of  the  various 
methods  of  P  application  on  these  two  soils,  may 
be  due  to  low  subsoil  P  levels  in  the  calcareous  soil 
compared  to  the  acid  soil.  Enhanced  early  P 
uptake  with  such  row  applications  may  increase 
yields  where  high  subsurface  P  levels  exist.  Urea 


phosphate  (UP)  provided  greater  yields,  grain  P 
uptake,  and  total  P  uptake  than  ammonium  poly- 
phosphate (APP)  and  diammonium  phosphate 
(DAP)  at  the  calcareous  site  -  especially  when 
band  (side),  broadcast,  and  dual  placement  meth- 
ods of  P  application  were  used.  Total  P  concentra- 
tion from  plant  tissue  taken  at  the  eight-leaf  stage 
was  greater  for  UP  than  APP  and  DAP  on  the 
slightly  acid  soil,  but  no  yield  differences  could  be 
attributed  to  sources  at  this  site.  (Lantz-PTT) 
W88-04045 


SOLUTE  TRANSFER  AND  EXTRACTION 
FROM  TRICKLE  IRRIGATION  SOURCE:  THE 
EFFECTIVE  HEMISPHERE  MODEL, 

Ben-Gurion    Univ.    of   the    Negev,    Sde    Boker 

(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 

A.  Zemel,  J.  Ben-Asher,  C.  Charach,  and  M. 

Silberbush. 

Water  Resources  Research  WRERAO,  Vol.  23, 

No.  11,  p  2091-2096,  November  1987.  6  fig,  1  tab, 

14  ref. 

Descriptors:  'Solute  transport,  'Trickle  irrigation, 
'Saline  soils,  'Path  of  pollutants,  Model  studies, 
Ions,  Water  pollution  sources.Mathematical  analy- 
sis, Potassium,  Nitrates,  Crop  uptake. 

Solute  distribution  around  a  trickle  source  for 
three-dimensional  steady  state  flow  was  studied  in 
terms  of  an  approximate  analytic  model,  ion  and 
water  uptake  by  the  root  system  into  account. 
Moisture  flow  and  ion  concentration  profiles  are 
assumed  to  have  hemispherical  symmetry.  The  dis- 
tributions are  nearly  constant  near  the  source,  with 
a  sudden  increase  or  decrease  closer  to  the  wetting 
front,  depending  on  the  ion  balance.  The  competi- 
tion between  ion  uptake  and  water  extraction  de- 
termines the  nature  of  the  concentration  profile 
over  the  whole  wet  volume.  Equations  were  de- 
rived that  describe  the  situation  where  the  two 
processes,  i.e.,  ion  uptake  and  water  extraction,  just 
compensate.  These  equations  suggest  a  criterion 
for  the  highest  allowed  salinity.  Higher  values  of 
discharge  concentration  at  the  source  may  result  in 
intolerably  high  concentrations  near  the  outermost 
wet  region.  The  three-dimensional  nature  of  the 
flow  produces  constant  profiles  over  a  large  part  of 
the  wet  region.  The  results  of  field  measurements 
conducted  on  trickle-irrigated  peanuts  support 
these  general  conclusions.  (Lantz-PTT) 
W88-04186 


MONITORING  AND  CONTROL  OF  CENTER 
PIVOT  SYSTEMS  WITH  MICROCOMPUTERS, 

Nebraska  Univ.-Lincoln.  Dept.  of  Agricultural  Ec- 
onomics. 

D.  M.  Homan,  M.  D.  Skold,  and  D.  F.  Heermann. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
5,  p  903-909,  October  1987.  6  fig,  2  tab,  12  ref. 

Descriptors:  'Groundwater  management,  'Irriga- 
tion practices,  'Computers,  'Center  pivot  irriga- 
tion, 'Water  conservation,  Irrigation  programs, 
Water-energy-management  system,  Irrigation  effi- 
ciency, Irrigation,  Economic  aspects,  Pumping 
costs,  Monitoring,  Model  studies,  Cost  analysis. 

A  computerized  water-energy-management  system 
(WEMS)  can  be  used  by  center  pivot  operators  to 
reduce  pumping  fuel  costs  and  monitoring  ex- 
penses. Irrigation  costs  are  lowered  primarily  be- 
cause the  system  used  climatic  data  and  plant 
growth  models  to  derive  water  schedules  that  con- 
siderably lower  the  use  of  water  compared  with 
conventional  agricultural  practices.  A  capital 
budget  analysis  of  a  hypothetical,  but  representa- 
tive farm  growing  corn,  shows  that  cost  savings 
are  from  three  sources:  61  percent  from  pumping 
less  water,  28  percent  from  labor  savings,  and  11 
percent  from  savings  on  truck  fuel,  maintenance, 
and  oil.  The  analysis  illustrates  that  only  a  4  per- 
cent water  savings  from  irrigation  scheduling  over 
a  10-year  period  is  required  for  the  investment  to 
be  profitable  for  many  central  High  Plains'  irriga- 
tors. The  water  savings  required  are  relatively 
small  compared  with  the  potentials  shown  by  irri- 
gation scheduling  research.  WEMS  is  cost  effec- 
tive and  can  extend  the  life  of  the  groundwater 
source.  (Author's  abstract) 
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W88-04294 


WATER  RESOURCES  MANAGEMENT  IN  THE 
SEMI-ARID  CENTRAL  VALLEY  OF  CALIFOR- 
NIA, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
For  primary  bibliographic  entry  see  Field  4B. 
W88-04422 


4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


FLOOD  IN  THE  DESERT, 

Eckhoff,  Watson,  Preator  Engineering,  Salt  Lake 

City,  UT. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-036O4 


USE  OF  POLYVINYL  CHLORIDE  LEVERS 
FOR  LARGE  IRRIGATION  CANALS  IN  AL- 
BERTA, 

Alberta  Environment,  Edmonton. 

N.F.  Weimer. 

Canadian  Geotechnical  Journal  CGLOAH,  Vol. 

24,  No.  2,  p  252-259,  May   1987.   10  fig,   1  tab. 

Descriptors:  'Polyvinyl  chloride,  'Liners,  'Design 
criteria,  'Construction,  'Canal  seepage,  Irrigation, 
Canals,  Seepage,  Monitoring,  Alberta. 

In  1982,  the  Government  of  Alberta  began  a  pro- 
gram to  rehabilitate  and  expand  existing  irrigation 
headworks  systems  within  southern  Alberta.  Par- 
ticular emphasis  was  placed  on  effectively  mini- 
mizing future  seepage  from  these  canal  systems.  To 
fulfill  this  requirement,  Alberta  Environment  un- 
dertook an  extensive  study  of  methods  of  seepage 
control  that  would  be  most  appropriate  for  use  in 
this  program.  The  study  concluded  that  the  instal- 
lation of  a  complete  canal  buried  membrane  lining 
was  one  of  the  most  effective  methods  for  control- 
ling seepage.  The  geomembrane  material  selected 
for  use  as  the  buried  liner  for  this  installation  was 
0.5  mm  (20  mil)  thick  polyvinyl  chloride  (PVC). 
The  basis  on  which  the  complete  canal  buried 
membrane  lining  system  was  selected,  the  reasons 
for  selecting  the  0.5  mm  (20  mil)  thick  PVC  as  the 
lining  material,  the  quality  control  program  for 
monitoring  the  purchasing  of  the  PVC  material, 
and  the  installation  procedures  used  for  placing  the 
membrane  within  the  canal  cross  section  are  pre- 
sented. The  design  criteria  and  construction  proce- 
dures relevant  to  the  earth  cover  material  being 
placed  on  the  membrane  liner  are  also  presented. 
(Author's  abstract) 
W88-03755 


FLOODS  OF  APRIL  1979,  MISSISSIPPI,  ALA- 
BAMA, GEORGIA, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-03908 


SEEPAGE  STUDY  OF  SLX  CANALS  IN  SALT 
LAKE  COUNTY,  UTAH,  1982-83, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 

L.  R.  Herbert,  R.  W.  Cruff,  and  K.  M.  Waddell. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  Utah  Department  of  Natural  Resources, 
Salt  Lake  City,  Technical  Publication  82,  1985.  95 
p,  18  fig,  7  tab,  1  ref. 

Descriptors:  'Utah,  'Canal  seepage,  Canals,  Water 
resources  data,  Water  loss,  Seepage  studies,  Salt 
Lake  County. 

A  study  of  selected  reaches  of  the  Utah  and  Salt 
Lake,  Utah  Lake  Distributing,  Provo  Reservoir, 
Draper  Irrigation,  East  Jordan  and  Salt  Lake  City 


Canals  in  Salt  Lake  County,  Utah,  was  made  to 
determine  gains  or  losses  of  flow  in  those  reaches. 
Three  to  five  sets  of  seepage  measurements  were 
made  on  each  canal  during  1982  or  1983.  Adjust- 
ments for  fluctuations  in  flow  were  made  from 
information  obtained  from  water-stage  recorders 
operated  at  selected  locations  during  the  time  of 
each  seepage  run.  The  study  showed  on  overall  net 
loss  of  about  9.5  cu  ft/sec  in  the  Utah  and  Salt 
Lake  Canal,  11.0  cu  ft/sec  in  the  Utah  Lake  Dis- 
tributing Canal,  20.5  cu  ft/sec  in  the  Provo  Reser- 
voir Canal,  1.5  cu  ft/sec  in  the  Draper  Irrigation 
Canal,  and  4.0  cu  ft/sec  in  the  East  Jordan  Canal. 
It  also  showed  a  net  gain  of  about  6.0  cu  ft/sec  in 
the  Jordan  and  Salt  Lake  City  Canal.  The  gains 
and  losses  are  attributed  primarily  to  the  relation  of 
the  canals  to  the  depths  of  the  water  table  near  the 
canals.  (USGS) 
W88-03923 


USE  OF  BIOLOGICAL  CONTROLS  FOR  MAN- 
AGING GREAT  LAKES  DISTURBANCES, 

State  Univ.  of  New  York  Coll.  at  Oswego.  Re- 
search Center. 
R.  W.  Flint. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.  1,  p  93-95,  1987.  22  ref. 

Descriptors:  'Great  Lakes,  'Lake  management, 
•Biological  controls,  'Biotechnology,  Fish,  Zoo- 
plankton,  Management  planning. 

Nuisances  in  the  Great  Lakes  environments  (e.g., 
aquatic  weeds,  algae,  sea  lamprey)  have  most  often 
been  attacked  through  the  use  of  chemicals  or 
other  unnatural  means.  Within  the  ecosystem  ap- 
proach to  sound  management  of  natural  resources, 
convergent  strategies  must  be  developed  that  do 
not  achieve  short  term  economic  goals  at  the  ex- 
pense of  the  environment.  With  increased  aware- 
ness in  biotechnology,  attention  should  be  paid  to 
adapting  biological  characteristics  of  Great  Lakes 
ecosystems  that  will  contribute  to  control  of  nui- 
sances. Biological  control,  an  extension  of  biotech- 
nology, is  largely  based  upon  processes  that  occur 
naturally  in  the  environment.  The  most  recent 
example  in  the  aquatic  environment  is  the  manipu- 
lation of  trophic  levels  to  control  or  eliminate 
nuisance  populations.  Fish  and  zooplankton  have 
been  manipulated  to  control  phytoplankton.  Sal- 
monid  stocking  programs  in  some  of  the  Great 
Lakes  were,  among  other  reasons,  initiated  to  con- 
trol the  abundant  alewife  populations  and  reduce 
massive  annual  die-offs.  The  benefits  of  biological 
control  methodologies  should  be  obvious.  Differ- 
ence in  resources  expended  (i.e.,  time  and  money) 
for  reliance  on  unnatural  control  mechanisms  (e.g., 
chemical  treatment)  versus  tapping  natural  envi- 
ronmental characteristics  could  be  sizeable.  The 
development  of  biological  control  technology 
would  significantly  benefit  user  groups  by  provid- 
ing alternative  solutions  to  nuisance  problems  that 
emphasize  sustainability  of  the  natural  environment 
and  may  minimize  future  ecosystem  surprises. 
(Lantz-PTT) 
W88-04213 


DESIGN  OF  STORMWATER  DETENTION 
BASINS  FOR  MULTIPLE  DESIGN  FREQUEN- 
CIES, 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  Engi- 
neering. 

L.  E.  Ormsbee,  J.  W.  Delleur,  and  M.  H.  Houck. 
Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
113,  No.  5,  p  601-614,  May  1987.  7  fig,  7  tab,  14  ref, 
append.  Office  of  Water  Research  and  Technology 
Project  No.  OWRT- 14-34-1 110-0498. 

Descriptors:  'Urban  runoff,  'Simulation  analysis, 
'Stormwater,  'Detention  dams,  'Design  stand- 
ards, Hydraulic  structures,  Statistical  analysis, 
Water  management. 

A  general  planning  methodology  has  been  devel- 
oped for  use  in  the  planning  of  dual-purpose  deten- 
tion basins.  The  methodology  employs  continuous 
simulation,  statistical  analysis,  and  a  general  design 
heuristic  to  obtain  an  integrated  system  of  deten- 
tion basins.  Both  water  quality  and  water  quantity 
constraints  may  be  considered.  The  methodology 
developed  is  used  to  examine  two  potential  strate- 


gies for  the  design  of  stormwater  management 
facilities  for  multiple  design  frequencies;  the  re- 
gressive design  strategy  and  the  sequential  strate- 
gy. These  two  strategies  were  applied  to  a  synthet- 
ic water  shed  constructed  from  average  geomor- 
phic  parameters  for  the  state  of  Indiana.  The  syn- 
thetic watershed  was  analyzed  for  both  undevel- 
oped and  developed  conditions  using  20  yrs.  of 
hydrologic  data  and  different  design  events  con- 
structed for  5-,  10-,  and  20-yr  design  frequencies. 
Neither  strategy  can  always  be  quaranteed  to  be 
better.  The  regressive  design  strategy  should 
always  produce  the  least  expensive  design;  the 
sequential  strategy  will  generally  always  produce  a 
feasible  design.  (Lantz-PTT) 
W88-04268 


FREE-SURFACE  SWIRLING  FLOWS  EN  VER- 
TICAL DROPSHAFT, 

Iowa  Univ.,  Iowa  City.  Inst,  of  Hydraulic  Re- 
search. 

For  primary  bibliographic  entry  see  Field  8B. 
W88-04464 


CHARACTERISTICS  OF  SESTON  ES  A  REGU- 
LATED APPALACHIAN  MOUNTAEN  RIVER, 
U.S.A., 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-04473 


RIVER  REGULATION  IN  SPAIN, 

Universidad   Politecnica  de  Madrid  (Spain).   Es- 
cuela  Tecnica  Superior  de  Ingenieros  de  Montes. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-04477 


4B.  Groundwater  Management 


WIRELINE  PISTON  CORE  BARREL  FOR 
SAMPLING  COHESIONLESS  SAND  AND 
GRAVEL  BELOW  THE  WATER  TABLE, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-03758 


PRELIMINARY  MODELING  OF  A  DOUBLET- 
WELL  SYSTEM  FOR  AQLTFER  THERMAL- 
ENERGY  STORAGE, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-03885 


OPTIMAL  CONTROL  OF  NONLINEAR 
GROUNDWATER  HYDRAULICS  USFNG  DIF- 
FERENTIAL DYNAMIC  PROGRAMMING, 

California  Univ.,  Los  Angeles.  Dept.  of  Civil  Engi- 
neering. 

L.  Jones,  R.  Willis,  and  W.  W.  G.  Yeh. 
Water  Resources  Research  WRERAO,  Vol.  23, 
No.  11,  p  2097-2106,  November  1987.  5  fig,  5  tab, 
23  ref.  NSF  Grant  No.  CEE83-01230. 

Descriptors:  'Groundwater  management,  'Com- 
puter programs,  'Computer  models,  'Model  stud- 
ies, Mathematical  studies,  Artificial  recharge, 
Groundwater  mining,  Groundwater  recharge, 
Aquifers,  Hydraulic  properties. 

Optimal  groundwater  management  models  are 
based  on  the  hydraulic  equations  of  the  aquifer 
system.  These  equations  relate  the  state  variables 
of  the  groundwater  system,  the  head,  and  the 
decision  variables  that  control  the  magnitude,  loca- 
tion, and  timing  of  pumping,  or  artificial  recharge. 
A  differential  dynamic  programming  (DDP)  algo- 
rithm is  used  for  unsteady,  nonlinear,  groundwater 
management  programs.  Due  to  the  stagewise  de- 
composition of  DDP,  the  dimensionality  problems 
associated  with  embedding  the  hydraulic  equations 
as  constraints  in  the  management  model  are  signifi- 
cantly reduce.  In  addition,  DDP  shows  a  linear 
growth  in  computing  effort  with  respect  to  the 


46 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 

Watershed  Protection — Group  4D 


number  of  stages  or  planning  periods,  and  quadrat- 
ic convergence.  Several  example  problems  illus- 
trate the  application  of  DDP  to  the  optimal  control 
of  nonlinear  groundwater  hydraulics.  (Author's  ab- 
stract) 
W88-04187 


ECOLOGICAL  EFFECTS  OF  GROUNDWATER 
PUMPING  AND  A  NATURAL  DROUGHT  ON 
THE  UPPER  REACHES  OF  A  CHALK 
STREAM, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

For  primary  bibliographic   entry   see  Field   6G. 

W88-04228 


MICROCOMPUTER-BASED  INTERACTIVE 
AQUIFER  SIMULATOR, 

Colorado  Univ.  at  Boulder.  Dept.  of  Civil,  Envi- 
ronmental, and  Architectural  Engineering. 
T.  H.  Illangasekare,  and  J.  H.  Brannon. 
Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
113,  No.  5,  p  573-582,  May  1987.  3  fig,   19  ref, 
append. 

Descriptors:  'Simulation  analysis,  'Aquifers, 
•Computer  models,  'Drawdown,  'Groundwater 
management,  'Microcomputers,  Groundwater 
mining,  Model  studies,  Hydrologic  models. 

Decisions  on  the  timing  and  location  of  pumping 
or  recharge  in  aquifers  are  in  general  subjected  to 
physical  and  operational  constraints.  The  physical 
constraints  are  determined  by  the  hydrologic  be- 
havior, and  the  operational  constraints  by  the  rules 
of  operation  of  water  allocation  and  use.  The  de- 
termination of  the  best  strategy  of  operation  re- 
quires the  simulation  of  both  the  physical  and 
operational  behavior.  In  a  model  designed  for 
interactive  decision  making,  the  user  can  interact 
with  the  simulator  using  a  video  terminal  that 
graphically  displays  the  simulated  state  of  the 
system.  In  an  interactive  simulation  model  based 
on  the  'Discrete  Kernel  Approach'  the  response 
functions  due  to  unit  pulse  excitations  are  generat- 
ed using  a  mainframe  computer.  After  these  re- 
sponse functions  are  generated  and  stored,  the 
simulation  reduces  to  a  simple  discrete  convolu- 
tion. These  relatively  efficient  simple  computations 
are  done  on  a  microcomputer.  Color  computer 
graphics  are  used  to  project  the  simulated  state. 
(Author's  abstract) 
W88-04266 


INTERSTATE  AND  INTERNATIONAL  COM- 
PETITION FOR  WATER  RESOURCES, 

Hawaii  Univ.  at  Hilo.  Dept.  of  Political  Science. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-04290 


MONITORING  AND  CONTROL  OF  CENTER 
PIVOT  SYSTEMS  WITH  MICROCOMPUTERS, 

Nebraska  Univ.-Lincoln.  Dept.  of  Agricultural  Ec- 
onomics. 

For  primary  bibliographic  entry  see  Field  3F. 
W88-04294 


WATER  RESOURCES  MANAGEMENT  EN  THE 
SEMI-ARID  CENTRAL  VALLEY  OF  CALIFOR- 
NIA, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
J.  J.  Vasconcelos. 

Water  Science  and  Technology  WSTEDH4,  Vol. 
19,  No.  9,  p  97-106,  4  fig,  14  ref. 

Descriptors:  'Water  quality  control,  'Water  re- 
source development,  'Resource  management, 
•Semiarid  lands,  'California,  'Groundwater  man- 
agement, Mathematical  models,  Water  quality 
management,  Groundwater  recharge,  Management 
planning,  Computer  models,  Groundwater  pollu- 
tion, Selenium,  Solute  transport,  Agriculture, 
Model  studies. 

Applications  of  groundwater  resource  manage- 
ment models  in  the  semiarid  Central  Valley  of 
California  are  presented.  In  recent  years,  high  con- 
centrations of  selenium  have  been  appearing  in 


drainage  from  newly  irrigated  lands,  focusing 
public  attention  on  water  resource  mangement 
problems  of  the  region.  To  solve  problems  of 
groundwater  overdraft  and  saline  water  intrusion, 
the  San  Luis  Drain  was  built  to  transport  mineral- 
ized agricultural  drainage  waters  from  the  west 
side  of  the  San  Joaquin  Valley  to  the  western  part 
of  the  Sacramento-San  Joaqin  River  Delta  for 
eventual  discharge  to  Kesterson  Reservoir.  Water 
quality  studies  showed  high  levels  of  selenium  in 
wildfowl  at  Kesterson  National  Wildlife  Refuge.  A 
finite  difference  groundwater  solute  transport 
model  was  developed  to  investigate  the  long  term 
effects  of  a  number  of  wastewater  disposal  and 
groundwater  recharge  alternatives  for  the  ground- 
water basin.  The  U.  S.  Geological  Survey  devel- 
oped three  interrelated  three-dimensional  ground- 
water models  of  the  Central  Valley  aquifer  system. 
The  San  Joaquin  Valley  Hydrologic-Economic 
Model  analyzes  the  economics  of  both  agricultural 
production  and  water  resource  management  in  de- 
veloping long  range  planning  and  policy  alterna- 
tives for  surface  and  groundwater  resources  of  the 
San  Joaquin  Valley.  The  Fresno  water  resources 
quality  management  model  can  be  used  as  a  region- 
al water  resources  management  model.  It  featuress 
a  groundwater  solute  transport  computer  model. 
The  Fresno  model  was  used  to  evaluate  four  hypo- 
thetical long  term  water  resource  management  al- 
ternatives for  the  groundwater  sub-basin  underly- 
ing Central  Fresno  County.  (Geiger-PTT) 
W88-04422 

4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


EFFECTS  OF  LAND  USE  HISTORY  ON  SEDI- 
MENTATION IN  THE  POTOMAC  ESTUARY, 
MARYLAND, 

Geological   Survey,  Lakewood,   CO.  Water  Re- 
sources Div. 
R.  S.  DeFries. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Supply  Paper  2234-K, 
1986.  23  p,  26  ill,  4  tab,  48  ref. 

Descriptors:  'Estuaries,  'Pollen,  'Sedimentation, 
•Sediment  distribution,  'Palynology,  'Potomac 
Estuary,  Sediments,  Bottom  sediments,  Sediment 
transport,  Vegetation,  Maryland,  Virginia,  Land 
use. 

Pollen  assemblages  preserved  in  20  sediment  cores 
collected  throughout  the  Potomac  Estuary  record 
the  land-use  history  of  the  lower  Potomac  drainage 
basin.  A  slight  increase  in  the  proportion  of  rag- 
weed, an  agricultural  weed,  dates  the  1634  initial 
European  settlement,  and  a  large  increase  in  the 
proportion  of  ragweed  dates  extensive  land  clear- 
ance accompanying  the  1840  agricultural  revival. 
The  presence  of  water-chestnut  seeds  indicates  the 
water-chestnut  infestation  around  1930.  Dated  ho- 
rizons in  the  cores  are  used  to  calculate  sedimenta- 
tion rates  and  sediment  fluxes,  which  vary  from 
0.21  to  1.72  centimeters/yr,  and  from  0.09  to  1.14 
grams/centimeter  sq/yr.  Fairly  constant  pollen 
concentrations  with  depth  indicate  that  European 
settlement  did  not  affect  sedimentation  rates  in  the 
mouth  of  the  estuary,  and  that  intensive  construc- 
tion activities,  beginning  in  the  1950's,  also  did  not 
affect  sedimentation  rates  throughout  much  of  the 
estuary.  The  effects  of  human  activity  in  the  drain- 
age basin  on  sedimentation  apparently  are  confined 
to  local  areas.  Areal  distribution  of  a  local  pollen 
type  in  five  cores  from  the  Port  Tobacco  subes- 
tuary  indicates  that  about  75%  of  the  fine-grained 
sediments  entering  the  head  of  the  subestuary  is 
deposited  in  the  upper  one-third  of  the  subestuary 
and  little  is  transported  to  the  Potomac  Estuary. 
The  subestuaries  thus  are  depositional  areas  for 
sediment  associated  with  accelerated  erosion  from 
land  use  in  the  drainage  basin.  Sedimentation  rates 
generally  are  slow  in  the  lower  reach  of  the  Poto- 
mac Estuary  and  rapid  in  the  freshwater  upper 
reach,  as  well  as  in  the  middle  estuary  around 
Kettle  Bottom  Shoals.  Circulation  patterns, 
changes  in  competence  in  the  estuary,  shore  ero- 
sion, or  landward  transport  of  sediment  from  the 
Chesapeake  Bay  may  be  more  important  controls 


on  sedimentation  patterns  in  the  estuary  than  land 

use  in  the  drainage  basin.  (USGS) 

W88-03901 


HYDROLOGIC      MODELS      OF      SURFACE 
MINED  AREAS, 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-03941 


WATER  QUALITY  AND  DIATOM  COMMUNI- 
TIES IN  TWO  CATALAN  RIVERS  (N.E. 
SPAIN), 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-04252 


PRELIMINARY  STUDY  OF  THE  EFFECTS  OF 
DRAINAGE  AND  HARVESTING  ON  WATER 
QUALITY  IN  OMBROTROPHIC  BOGS  NEAR 
SEPT-ILES,  QUEBEC, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

T.  R.  Moore. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
5,  p  785-791,  October  1987.  2  fig,  1  tab,  28  ref. 

Descriptors:  'Ecological  effects,  'Peat  bogs, 
•Drainage  effects,  *Peat  harvesting  effects,  *Water 
quality,  Ombrotrophic  bogs,  Runoff,  Groundwat- 
er, Quebec,  Bogs,  Specific  conductance,  Organic 
carbon,  Comparison  studies,  Wetlands,  Humic 
acids,  Nutrients,  Phosphorus,  Potassium,  Sodium, 
Ammonium,  Nitrogen. 

Runoff  and  groundwater  samples  were  collected 
from  four  ombrotrophic  bogs,  representing  undis- 
turbed and  drained/harvested  conditions,  at  two- 
week  intervals  during  the  summer  of  1984.  Analy- 
ses of  samples  for  water  quality  parameters,  re- 
vealed significant  (P  <  0.05  level)  increases  in 
specific  conductance,  NH4(  +  )-N,  total  dissolved 
P,  Mg,  K,  and  Na  and  a  decrease  in  the  E4:E6 
ratio  (suggesting  increased  proportions  of  humic 
acid)  associated  with  drainage.  There  were  no 
significant  changes  in  dissolved  organic  carbon,  Ca 
concentrations,  or  pH.  Comparisons  of  samples 
collected  before,  during,  and  after  ditching  showed 
increases  in  the  dissolved  organic  carbon, 
NH4(+)-N,  total  dissolved  P,  K,  and  Na  and  a 
decrease  in  the  E4:E6  ratio,  but  these  changes 
were  short-lived;  water  quality  returned  to  pre- 
ditching  values  after  about  a  week.  The  observed 
changes  in  water  quality  are  small,  probably  be- 
cause the  peat  is  very  acidic  (pH  3.0  to  4.5). 
(Author's  abstract) 
W88-04278 


FECAL  COLIFORM  CONCENTRATIONS  EV 
RUNOFF  FROM  A  GRAZED,  RECLAIMED 
SURFACE  MINE, 

Agricultural  Research  Service,  Beckley,  WV.  Ap- 
palachian Soil  and  Water  Conservation  Research 
Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-04295 
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STEEP  SLOPE  SEWER  CONSTRUCTION  CRI- 
TERIA, 

For  primary  bibliographic  entry  see  Field  8A. 
W88-03599 


PROTECTION  OF  BANKS  AND  ROADBEDS 
FROM  EROSION  ON  RTVER  'ND?S', 

V.  G.  Salikov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  10,  p  575-580,  April  1987.  2  fig,  11  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
10,  p  18-21,  October  1986. 

Descriptors:  'Erosion  control,  'Bank  protection, 
•Bank  stabilization,  *Rivers,  'Roadbeds,  'Designs, 
•Soviet  Union,  'Riprap,  Foreign  research,  Groins, 
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Concave  banks,  Soil  stability,  Hydrodynamics, 
Current  velocity,  Channels,  Spur  dikes,  Floods, 
Currents,  Planning,  Flow. 

An  effective  and  widespread  method  of  protecting 
concave  banks  of  meandering  rivers  from  erosion 
is  protection  of  their  slopes  with  riprap  and  the  use 
in  certain  cases  of  spur  dikes.  The  stability  of  slope 
protection  on  the  main  channel,  roadbed,  or  groin 
is  determined  by  the  hydrodynamic  effect  of  the 
flow  which  depends  mainly  on  the  current  velocity 
at  the  concave  bank.  Optimal  stone  size  for  the 
protective  layer  on  the  slopes  can  be  arrived  at 
through  the  following  determinations:  average  ve- 
locity of  channel  flow  on  the  stretch  of  nip  at 
various  sites  along  the  length  of  the  meander; 
average  velocity  and  foot  of  the  slope  of  the  nip 
bank  at  each  site;  and  existing  protective  layer 
stone  size  along  various  stretches  of  the  meander. 
Recommendations  developed  make  it  possible  to 
determine  the  stone  size  in  the  protective  layer  of 
bank  slopes  and  groins;  to  determine  the  location 
and  angle  of  groin  bends  and  distance  between 
groins;  to  distinguish  the  groin  head  region  most 
subject  to  hydrodynamic  effects  of  the  flow;  and  to 
calculate  protection  of  the  groin  heads  and  bank 
slopes  in  the  intergroin  space.  (Main-PTT) 
W88-03620 


MANAGEMENT  OF  RIVER  AND  RESERVOIR 
SEDIMENTATION  IN  PAKISTAN, 

Pakistan  Forest  Inst.,  Peshawar. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-03636 


MATHEMATICAL    MODEL    FOR    EVALUA- 
TION OF  THE  EFFECT  OF  SOIL  EROSION 

on  soil  PRODUcnvrrY, 

Kentucky  Univ.,  Lexington.   Dept.  of  Statistics. 
For  primary  bibliographic  entry  see  Field  23. 
W88-04243 


UPLAND  SOIL  EROSION  SIMULATION  FOR 
AGRICULTURAL  WATERSHEDS, 

Auburn  Univ.,  AL.  Dept.  of  Agricultural  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-04282 


SOD1  CONSERVATION  PRACTICES  AND 
WATER  QUALITY:  IS  EROSION  CONTROL 
THE  ANSWER, 

Economic    Research    Service,    Washington,    DC. 

Natural  Resource  Economics  Div. 

B.  M.  Crowder,  and  C.  E.  Young. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

5,  p  897-902,  October  1987.  2  tab,  19  ref. 

Descriptors:  *Soil  conservation,  *Erosion  control, 
♦Water  quality  control,  Water  quality,  Simulation 
analysis,  Model  studies,  Agricultural  runoff,  Eco- 
nomic aspects,  Water  pollution  sources,  Crop  pro- 
duction, Agriculture,  Costs,  Cost  analysis,  Com- 
puter models,  CREAMS. 

A  computer  simulation  analysis  of  an  agricultural 
nonpoint  pollution  problem  is  proposed  for  estab- 
lishing the  linkages  between  and  the  quality  of 
agricultural  runoff  in  both  surface  and  subsurface 
flow.  The  tradeoffs  between  the  costs  of  soil  con- 
servation practices  and  water  quality  are  reported, 
and  the  economic  implications  of  such  tradeoffs 
are  discussed.  Soil  and  nutrient  losses  resulting 
from  crop  production  practices  are  analyzed  using 
a  field-scale  computer  simulation  model 
(CREAMS).  No-till  planting,  reduced  tillage,  and 
sod  waterway  systems  are  more  cost  effective  than 
other  practices  for  controlling  soil  and  nutrient 
runoff  losses.  Nitrate  leaching  losses  are  increased 
slightly  by  most  soil  conservation  practices.  Ter- 
race systems  and  permanent  vegetative  cover 
impose  the  greatest  societal  cost  for  water  quality 
protection.  Public  cost  sharing  and  tax  incentives 
encourage  farmers  to  adopt  expensive  structural 
practices,  and  policies  are  needed  to  get  cost- 
effective  practices  implemented  on  critical  acreage. 
Extensive  treatment  of  land  is  necessary  for  agri- 
cultural best  management  practices  to  significantly 
improve  water  quality  in  areas  that  are  intensively 
fanned.  (Author's  abstract) 


W88-04293 


STABILITY  OF  ROCK  PROTECTION  ON 
SLOPES, 

T.  Ulrich. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
113,  No.  7,  p  879-891,  July  1987.  7  fig,  3  tab,  6  ref, 
4  append. 

Descriptors:  *Bank  protection,  *Bank  stability, 
•Slope  stability,  Hydraulic  characteristics,  Flow 
pattern,  Mathematical  analysis. 

The  stability  of  rock  protection  on  slopes  attacked 
by  a  flow  requires  two  conditions.  The  first  is  the 
resistance  to  sliding  that  is  provided  if  the  ratio  of 
tangential  forces  to  normal  forces  on  one  or  sever- 
al rock  layers  is  less  than  the  tangent  of  the  angle 
of  friction  of  the  layers  on  their  support.  The 
second  is  the  resistance  to  wrenching  of  the  surface 
layer  blocks  and  is  covered  by  equations  derived 
from  the  Shields  criteria.  A  new  approach  is  pro- 
posed to  two  factors  in  the  analysis,  namely:  (1) 
For  downslope  flow  the  hydrostatic  pressure  gra- 
dient is  not  vertical  but  normal  to  the  slope,  and 
thus  existing  equations  expressing  the  effect  of 
slope  on  the  threshold  shear  stress  are  modified; 
and  (2)  a  condition  of  stability  that  involves  the 
bearing  angle  of  a  surface-layer  block  thrusting  on 
neighboring  stable  blocks  that  is  wider  than  the 
commonly  used  angle  of  repose.  (Author's  ab- 
stract) 
W88-04389 

5.  WATER  QUALITY 

MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


USE  OF  THE  FLUCTUATION  TEST  TO 
DETECT  MUTAGENIC  ACTIVITY  IN  UNCON- 
CENTRATED  SAMPLES  OF  DRINKING 
WATERS  IN  THE  UNITED  KINGDOM, 

Water  Research  Centre,  Marlow  (England). 
R.  Forster,  M.  H.  Green,  R.  D.  Gwilliam,  A. 
Priestley,  and  B.  A.  Bridges. 

IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1189-1197,  4  tab,  9  ref. 

Descriptors:  *Pollutant  identification,  *Water  pol- 
lution effects,  'Mutagens,  *Water  analysis,  Bacte- 
ria, Fluctuation  test,  Drinking  water. 

Determination  of  mutagenicity  in  unconcentrated 
drinking  water  samples  using  the  fluctuation  test  is 
complicated  by  an  artifact.  This  liquid-medium- 
based  test  uses  Salmonella  tester  strains.  In  most 
cases  apparently  positive  results  can  be  attributed 
to  differences  in  the  histidine-limited  yield  of  bac- 
teria in  the  test.  In  those  cases  where  the  results  are 
only  partly  explained  by  this  effect,  it  would  be 
difficult  to  state  with  confidence  that  the  sub- 
stances are  mutagenic.  To  be  effective,  bacterial 
titer  is  necessary.  This  step  detracts  from  the  sim- 
plicity of  the  fluctuation  test.  (Cassar-PTT) 
W88-03536 


MUTAGENIC  SUBFRACTIONS  FROM  NON- 
VOLATILE ORGANICS  OF  DRINKING 
WATER, 

Cincinnati  Univ.,  OH.  Coll.  of  Medicine. 
J.  C.  Loper,  M.  W.  Tabor,  and  S.  K.  Miles. 
IN:   Water   Chlorination:   Environmental   Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1199-1210,  9  fig,  1  tab,  16  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Organic  compounds,  'Mutagens,  Resins,  Ion 
exchange. 

Organic  compounds,  concentrated  on  XAD  resins 
as  complex  residue  mixtures,  were  separated  by 
high  performance  liquid  chromotography  and  sub- 
jected to  the  Ames  test  for  mutagenicity.  No  muta- 


genic artifacts  from  the  interaction  of  the  resin 
with  chlorinated  water  were  apparent.  Mutagenic 
residues  were  collected  from  drinking  water  sam- 
ples from  two  cities  with  different  surface  water 
sources.  The  apparent  mutagenic  activity  per  liter 
equivalent  dose,  concentrated  in  fractions  of  inter- 
mediate polarity,  varied  by  about  threefold  among 
samples.  (Cassar-PTT) 
W88-03537 


HEALTH  EFFECTS  OF  WATER  REUSE: 
CHARACTERIZATION  OF  MUTAGENIC  RES- 
IDUES ISOLATED  FROM  RECLAIMED,  SUR- 
FACE, AND  GROUNDWATER  SUPPLIES, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 
CA. 

C.  A.  Jacks,  J.  P.  Gute,  L.  B.  Neisess,  R.  J.  Van 
Sluis,  and  R.  B.  Baird. 

IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1237-1248,  1  fig,  5  tab,  16  ref. 

Descriptors:  'Pollutant  identification,  'Water  pol- 
lution sources,  'Mutagens,  'Organic  compounds, 
'Chlorination,  Reclaimed  water,  Wells,  Ground- 
water, Surface  water,  Water  supply,  Water  treat- 
ment, Water  reuse. 

Mutagenic  activity  was  detected  in  84%  of  water 
samples,  showing  direct-acting  mutation  on  TA98 
and  TA100.  Addition  of  S9  decreased  activity  on 
both  strains  for  all  sample  types  and  resulted  in 
complete  deactivation  of  TA100  mutagens  for  im- 
ported Colorado  River  water  and  storm  runoff. 
Chlorinated  wells  were  positive  on  both  strains 
90%  of  the  time,  whereas  70%  of  the  unchlorinat- 
ed  wells  were  positive.  Imported  water  samples 
were  active  on  both  strains  33%  of  the  time, 
whereas  67%  of  the  storm  waters  were  positive. 
Reclaimed  waters  were  positive  on  both  strains 
38%  of  the  time  (chlorinated,  44%;  dechlorinated, 
50%;  unchlorinated,  0%).  Although  chlorination 
of  reclaimed  or  well  water  did  not  appreciably 
increase  potency,  the  incidence  of  TA100  activity 
was  more  consistent  for  chlorinated  samples.  In 
general,  reclaimed  water  and  storm  runoff  con- 
tained the  highest  levels  of  mutagenicity.  Most  of 
the  mutagenic  activity  was  found  in  the  nonpolar 
fractions  from  a  reverse-phase  gradient.  Size  exclu- 
sion chromatography  fractions  showed  no  activity 
in  molecular  weight  fractions  above  800.  Unchlor- 
inated well  water  partitioned  in  72  fractions  by 
reverse-phase  showed  no  mutagenicity  in  any  frac- 
tion; however,  total  residues  and  recombined  frac- 
tions had  activities  of  200  and  170  revertants/L, 
respectively.  Acid  and  base  fractions  of  the  re- 
claimed water  showed  no  activity  at  the  280  rever- 
tants/L detection  level;  total  and  neutral  residues 
had  activities  of  4900  and  2000  revertants/L,  re- 
spectively. Preliminary  results  of  reaction  of  total 
residues  with  silver  nitrate  and  4-nitrpthiophenol 
are  reported.  (Cassar-PTT) 
W88-03540 


CONTRIBUTIONS  OF  SOME  CHLORINATED 
ALIPHATIC  COMPOUNDS  TO  THE  MUTAGE- 
NICITY OF  SPENT  KRAFT  PULP  CHLORINA- 
TION LIQUORS, 

Svenska  Traeforskningsinstitutet,  Stockholm. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-03544 


EVALUATION  OF  THE  SANrTARY  QUALITY 
OF  MARINE  RECREATIONAL  WATERS  AND 
SANDS  FROM  BEACHES  OF  THE  SAO 
PAULO  STATE,  BRAZIL, 

Companhia  de  Tecnologia  de  Saneamento  Am- 

biental,  Sao  Paulo  (Brazil). 

P.  S.  Sanchez,  E.  G.  Agudo,  F.  G.  Castro,  M.  N. 

Alves,  and  M.  T.  Martins. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.   10,  p  61-72,   1986.  3  fig,  5  tab,  36  ref. 

Descriptors:  'Pollutant  identification,  'Water  qual- 
ity, 'Public  health,  'Microorganisms,  Bacteria,  En- 
teroviruses, Parasites,  Pathogenic  bacteria,  Patho- 
genic fungi,  Viruses. 
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A  19  month  study  (1984-1985)  was  undertaken  at  9 
sampling  stations  to  evaluate  the  sanitary  quality  of 
marine  recreational  waters  and  sand  at  some 
beaches  of  Sao  Paulo  State,  Brazil.  A  total  of  342 
samples  of  sea  water  and  sand  were  analysed  for 
total  and  fecal  coliforms,  fecal  streptococci,  Pseu- 
domonas  aeruginosa,  and  Salmonella.  Sand  samples 
were  examined  for  Candida  albicans,  dermato- 
phytes, Pityrosporum,  helminth  eggs,  and  protozo- 
an cysts.  Sea  water  samples  were  also  analysed  for 
enteroviruses  and  enterococci.  Some  areas  exhibit- 
ed high  levels  of  fecal  contamination  of  sea  water 
and  sand.  The  recommended  limits  (fecal  coliforms 
1000/lOOml,  total  coliforms  5000/lOOml)  were  ex- 
ceeded in  31%  of  sea  water  samples.  Salmonella 
was  detected  in  10.5%,  and  enteroviruses  in  3.5%, 
of  the  171  sea  water  samples  analysed.  Candida 
albicans  was  found  in  18.7%,  and  helminth  eggs  in 
12.9%,  of  the  171  sand  samples;  Pityrosporum, 
dermatophytes,  and  protozoan  cysts  were  not  de- 
tected. (Authors'  abstract) 
W88-03566 


SOME  LIMITS  IN  CURRENT  ADSORPTION- 
ELUTION  METHODS  FOR  THE  DETECTION 
OF  VHiUSES  IN  LARGE  VOLUMES  OF  TAP 
WATER, 

Centre  de  Recherche  de  Maisons-Laffitte  (France). 

J.  C.  Joret,  A.  Hassen,  P.  Hartemann,  and  J.  M. 

Foliguet. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  10,  p  133-140,  1986.  2  fig,  3  tab,  17  ref. 

Descriptors:  'Viruses,  'Pollutant  identification, 
•Analytical  methods,  *Waste  analysis,  *Water 
treatment,  'Microbiological  studies,  Water  analy- 
sis, Viruses,  Enteroviruses,  Filtration. 

Virus  concentration  by  adsorption  to,  and  elution 
from,  electronegative  microporous  filters  is  nowa- 
days the  most  commonly  used  method  for  detect- 
ing viruses  in  the  field.  However,  the  need  for 
constant  addition  of  HC1  and  salts  and  the  drastic 
conditions  of  pH  during  the  adsorption  step  consti- 
tute some  of  the  limitations  of  this  flow-through 
method.  A  promising  method  for  concentrating 
viruses  from  tap  water  at  ambient  pH  levels  with- 
out addition  of  cations  is  the  use  of  electropositive 
microporous  filters.  This  study  compared  two 
types  of  electropositive  filters  for  Poliovirus  1, 
Coxsackie  virus  B3,  Coxsackie  virus  A9  and 
E.C.H.O.  virus  1  recovery  from  tap  water  with 
different  pH  levels.  For  small  volumes  of  tap  water 
sampled,  both  adsorbents  gave  equally  satisfactory 
recoveries  of  Poliovirus  1  (46-82%)  at  pH  6.7,  7.9, 
or  9.  However,  elution  percentages  using  3%  beef- 
extract  solution  pH  9.5  were  generally  better  for  1 
MDS  than  for  AS  filters.  As  the  volume  of  tap 
water  sampled  increased,  increasing  amounts  of 
Poliovirus  were  unadsorbed  onto  both  types  of 
filters  at  pH  7,  7.9,  or  9.  Lowering  the  pH  to  6 
gave  better  Poliovirus  1  and  Coxsackie  B3  recov- 
eries with  AS  (61%  and  95%,  respectively)  and  1 
MDS  filters  (67%  and  91%,  respectively). 
E.C.H.O.  virus  1  recovery  was  not  affected  by 
acidification  and  was  lower  with  MDS  (6%)  than 
with  AS  filters  (37%).  Coxsackie  virus  A9  recov- 
ery was  very  low  for  both  filters  (<11%).  As  for 
electronegative  adsorbents,  currently  available 
methods  for  concentrating  viruses  using  electro- 
positive filters  have  to  be  optimized  to  recover 
most  enteric  viruses  occurring  in  waters.  (Authors' 
abstract) 
W88-03574 


VIRUS  ADSORPTION  TO  MICROPOROUS 
FILTERS  MODIFIED  BY  IN  SITU  PRECIPITA- 
TION OF  METALLIC  SALTS, 

Florida  Univ.,  Gainesville.  Dept.  of  Microbiology 
and  Cell  Science. 

G.  A.  Toranzos,  G.  W.  Erdos,  and  S.  R.  Farrah. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  10,  p  141-148,  1986.  2  fig,  5  tab,  13  ref. 

Descriptors:  'Water  analysis,  'Water  treatment, 
•Analytical  methods,  'Microbiological  studies, 
'Viruses,  Public  health,  Microorganisms,  Bacterio- 
phages, Biological  filters,  Biofilters. 

The  detection  of  enteric  viruses  and  studies  on  the 
ecology  of  bacteriophages  frequently  employ  pro- 


cedures to  detect  relatively  small  numbers  of  vi- 
ruses in  water.  Membrane  filters  have  been  used  to 
filter  large  volumes  of  water,  followed  by  elution 
to  recover  the  viruses.  Both  negatively  and  posi- 
tively charged  filters  have  been  used.  In  general, 
negatively  charged  filters  are  less  expensive  but 
require  that  water  samples  be  adjusted  to  pH  3.5  or 
treated  with  salts.  This  study  determined  the  abili- 
ty of  microporous  and  depth  filters  modified  by  in 
situ  precipitation  of  different  metallic  salts  to 
adsorb  viruses  at  neutral  pH.  Microporous  and 
depth  filters  composed  of  fiberglass,  cellulose,  and 
nitrocellulose  were  placed  in  solutions  of  soluble 
metallic  salts  such  as  ferric  chloride.  Following 
adsorption  of  the  soluble  salt,  filters  were  allowed 
to  dry  and  were  then  placed  in  a  solution  of 
sodium  or  ammonium  hydroxide,  forming  stable 
precipitates  in  and  around  the  filter  fibers.  Modi- 
fied filters  adsorbed  significantly  more  viruses  than 
unmodified  filters.  Filters  modified  with  combina- 
tions of  salts,  such  as  ferric  and  aluminum  or 
magnesium,  generally  were  better  virus  adsorbers 
than  filters  modified  by  the  precipitation  of  a  single 
salt.  (Authors'  abstract) 
W88-03575 


STUDIES  OF  PROCEDURES  FOR  RECOVERY 
OF  VIRUSES  FROM  ACTIVATED  SLUDGE, 

Kitakyushu    Municipal    Inst,    of    Environmental 
Health  Sciences  (Japan). 
E.  Shimohara,  M.  Nashida,  and  M.  Kaneko. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  10,  p  149-156,  1986.  8  tab,  6  ref. 

Descriptors:  'Analytical  methods,  'Sludge, 
'Wastewater  treatment,  'Viruses,  Enteroviruses, 
Microorgansims,  Public  health,  Microbiological 
studies. 

Several  elution  media  were  examined  to  evaluate 
their  suitability  for  recovering  seeded  poliovirus  1 
from  return  activated  sludge.  Although  there  were 
no  distinct  differences  of  virus  recovery  efficiency 
among  the  media  tested,  3%  beef  extract  solution 
at  pH  9  seemed  to  be  the  most  practical  eluent  for 
the  recovery  of  viruses  adsorbed  from  the  sludge 
with  an  average  recovery  efficiency  of  21% 
(range,  6.1-34%).  The  organic  flocculation  proce- 
dure using  beef  extract  was  applied  to  concentrate 
the  eluted  viruses.  Its  effect  depended  upon  the 
type  of  eluate,  and  viruses  were  not  always  con- 
centrated well.  (Authors'  abstract) 
W88-03576 


INDICATOR  SYSTEMS  FOR  ASSESSMENT  OF 
THE  VIROLOGICAL  SAFETY  OF  TREATED 
DRINKING  WATER, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

W.  O.  K.  Grabow. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  10,  p  159-165,  1986.  2  tab,  18  ref. 

Descriptors:  'Analytical  methods,  'Water  analysis, 
'Water  treatment,  'Viruses,  Enteroviruses,  Bacte- 
ria, Pathogenic  bacteria,  Coliforms,  Bacterio- 
phages, Public  health. 

Conventional  methods  cannot  detect  the  viruses  of 
prime  importance,  and  are  too  expensive,  complex 
and  slow  for  routine  quality  surveillance.  Coliform 
bacteria  generally  used  as  indicators  of  virological 
quality  also  may  have  shortcomings  because  vi- 
ruses have  been  recovered  from  drinking  waters 
which  meet  conventional  coliform  limits,  and  some 
viruses  may  be  more  resistant  to  certain  disinfec- 
tion conditions.  The  shortcomings  of  coliforms  can 
be  overcome,  however,  by  inclusion  of  additional 
indicator  organisms.  Indicator  systems  consisting 
of  various  combinations  of  standard  plate  counts, 
coliphages,  fecal  streptococci,  Pseudomonas  aeru- 
ginosa, acid-fast  bacteria  and  Clostridia  proved  reli- 
able and  practical  for  surveillance  of  the  virologi- 
cal safety  of  drinking  water  supplies,  even  those 
derived  from  the  direct  reclamation  of  wastewater. 
The  combination  of  indicator  systems  depends  on 
factors  such  as  the  quality  of  the  raw  water,  the 
treatment  processes,  and  the  efficiency  of  oper- 
ation. Despite  practical  and  reliable  features  of 
available  indicator  systems,  further  refinement  is 
essential.  This  should  include  analyses  at  higher 


frequency  and  results  in  less  time,  ideally  in  the 
form  of  continuous  early-warning  alarm  systems. 
Equally  important  is  technology  which  is  within 
reach  of  the  limited  financial  resources  and  exper- 
tise of  those  parts  of  the  world  which  suffer  most 
from  waterborne  diseases.  (Author's  abstract) 
W88-03577 


EVALUATION  OF  BACTEROIDES  FRAGILIS 
BACTERIOPHAGES  AS  INDICATORS  OF  THE 
VIROLOGICAL  QUALITY  OF  WATER, 

Barcelona  Univ.  (Spain).  Dept.  of  Microbiology. 

J.  Jofre,  A.  Bosch,  F.  Lucena,  R.  Girones,  and  C. 

Tartera. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  10,  p  167-173,  1986.  2  fig,  2  tab,  21  ref. 

Descriptors:  'Analytical  methods,  'Water  analysis, 
'Bacteriophages,  'Viruses,  'Bioindicators,  Public 
health,  Indicators,  Microorganisms. 

The  survival  and  transmission  of  viruses  in  sewage 
contaminated  water  is  a  potential  public  health 
problem.  Practical  methods  for  the  detection  of 
viruses  of  concern  are  not  always  available,  and 
techniques  for  both  the  recovery  and  identification 
of  human  enteric  viruses  have  limited  sensitivity, 
are  time  consuming  and  expensive,  and  require 
highly  skilled  labor  and  sophisticated  laboratory 
facilities.  One  concern  is  the  adequacy  of  indicator 
bacteria  for  predicting  the  virological  quality  of 
water,  and  indicators  closely  related  to  enteric 
viruses  should  be  preferred.  Bacteriophages  may 
play  a  valuable  role  in  this  regard  because  their 
structure,  composition,  morphology  and  size  close- 
ly resemble  that  of  enteric  viruses.  Coliphages 
have  been  proposed  as  viral  indicators  but  they 
have  several  shortcomings.  Bacteriophages  infect- 
ing Bacteroides  fragilis  40  were  found  in  all  kinds 
of  sewage  polluted  samples,  but  were  never  recov- 
ered either  in  non-fecally  polluted  samples  or  in 
samples  only  polluted  by  wildlife.  In  simulated 
laboratory  experiments,  a  selected  bacteriophage, 
B40-8,  active  against  B.  fragilis  40,  did  not  repli- 
cate either  in  aerobiosis  or  under  anaerobic  condi- 
tions when  the  culture  medium  was  substituted  by 
either  fresh  water,  seawater  or  sediments.  Inactiva- 
tion  rates  of  the  same  bacteriophage  were  studied 
in  comparison  with  other  viruses,  such  as  poliovi- 
rus 1,  simian  rotavirus  SA11  and  f2  coliphage, 
showing  decay  rates  similar  to  or  inferior  to  those 
of  the  other  viruses  studied.  The  results  from  this 
study  indicate  that  bacteriophages  infecting  B.  fra- 
gilis may  be  good  candidates  for  a  surrugate  indi- 
cator of  human  viruses  in  the  environment.  (Au- 
thors' abstract) 
W88-03578 


MICROBIAL  E\DICATORS  FOR  THE  EFFI- 
CIENCY OF  DISINFECTION  PROCESSES, 

Institute  of  Public  Health,  Tokyo  (Japan).  Dept.  of 

Sanitary  Engineering. 

K.  Kawamura,  M.  Kaneko,  T.  Hirata,  and  K. 

Taguchi. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  10,  p  175-184,  1986,  10  fig,  1  tab,  3  ref. 

Descriptors:  'Wastewater  treatment,  'Water  anal- 
ysis, 'Analytical  methods,  'Water  treatment,  'Dis- 
infection, 'Bioindicators,  Indicators,  Bacteria,  Vi- 
ruses, Public  health,  Ultraviolet  radiation. 

Fundamental  studies  were  conducted  to  find  new 
microbial  indicators  for  the  effective  inactivation 
of  microorganisms  resistant  to  disinfectants  and 
UV  radiation.  Escherichia  coli,  Salmonella  typhi- 
murium,  Staphylococcus  aureus,  Candida  tropica- 
lis  and  spore-forming  bacteria  (isolated  from 
sewage)  were  exposed  to  free  chlorine  or  free 
ozone  at  concentrations  of  0.01-1.0  mg/liter,  and 
253.7  nm  UV  at  light  intensity  levels  of  10-1000 
microW/sq  cm.  For  all  disinfectants  examined  a 
relationship  between  disinfectant  concentration 
and  contact  time  for  99%  reduction  of  microorga- 
nisms was  found  to  be  valid.  The  order  of  resist- 
ance was  spore-forming  bacteria  >  >  C.  tropicalis 
>  >  Staph,  aureus,  E.  coli,  and  S.  typhimurium. 
However,  at  the  same  disinfectant  concentration, 
the  contact  time  required  to  obtain  the  same  inacti- 
vation   efficiency    was    reduced    effectively    by 
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ozone.  UV  light  inactivates  spore-forming  bacteria 
and  C.  tropicalis  more  effectively  than  chlorine, 
although  the  intensity  of  UV  light  and  the  concen- 
tration of  chlorine  studied  have  similar  effects  on 
E.  coli.  Spore-forming  bacteria  may  be  the  ideal 
microorganisms  to  evaluate  the  completeness  of 
disinfection,  but  they  require  a  long  contact  time  to 
be  inactivated  by  chlorination.  However,  when 
ozone  or  UV  irradiation  is  used  as  the  method  of 
disinfection,  spore-forming  bacteria  can  be  used  as 
an  indicator,  because  they  are  then  inactivated 
under  usual  field  conditions  in  contact  or  irradia- 
tion time.  (Authors'  abstract) 
W88-03579 


DETECTION  OF  CRYPTOSPORIDIUM  FROM 
WASTEWATER  AND  FRESHWATER  ENVI- 
RONMENTS, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology. 
J.  B.  Rose,  A.  Cifrino,  M.  S.  Madore,  C.  P.  Gerba, 
and  C.  R.  Sterling. 

Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  10,  p  233-239,  1986.  4  tab,  22  ref. 

Descriptors:  'Analytical  methods,  *Pollutant  iden- 
tification, 'Cryptosporidium,  'Parasite,  'Human 
diseases,  Protozoan,  Diseases,  Pathogens  'Micro- 
organisms. 

Cryptosporidium  is  a  coccidian  protozoan  recently 
recognized  as  a  cause  of  human  gastroenteritis. 
The  illness  may  be  severe  in  immuno-compromised 
individuals  and  can  result  in  death.  The  organism  is 
monoxenous,  and  infective  oocysts  are  shed  in  the 
feces,  which  are  transmitted  via  the  fecal-oral 
route.  Therefore,  Cryptosporidium  is  a  candidate 
as  an  etiological  agent  of  waterborne  or  foodborne 
disease.  Lack  of  detection  methods  for  this  orga- 
nism in  diarrheal  samples  and  environmental  sam- 
ples has  made  it  difficult  to  substantiate  this 
premise.  Cryptosporidium  oocysts  in  water  can 
now  be  detected  using  a  filtration-elution  proce- 
dure. A  fluorescently-labelled  monoclonal  anti- 
body has  been  used  to  detect  Cryptosporidium  in 
feces  and  environmental  samples.  The  method  uses 

(1)  filtration  with  polypropylene  cartridge  filters, 

(2)  elution  with  Tween  80/detergent,  (3)  concen- 
tration with  Sheather's  flotation,  and  (4)  detection 
on  membrane  filters.  Recovery  from  the  sucrose 
gradient  step  averaged  72-82%.  Overall  recovery 
efficiencies  averaged  50%  (range  25-82%),  but 
were  diminished  with  low  seeds.  Concentrations 
ranged  from  60  to  52,000  oocysts  per  gallon  of 
treated  and  raw  sewage.  In  fresh  water,  oocysts 
numbered  8  to  22,000  per  gallon,  and  were  concen- 
trated in  rapid  sand  filters  averaging  59,000  per 
gallon  in  the  backflush.  Cryptosporidium  may  now 
be  considered  a  potential  waterborne  disease.  (Au- 
thors' abstract) 

W88-03586 


FLUORESCENCE  DETERMINATION  OF 
TRACE  AMOUNTS  OF  URANIUMCVD  IN  VAR- 
IOUS MATERIALS  BY  A  REPETITIVE  LASER 
TECHNIQUE, 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Geokhimii 
i  Analiticheskoi  Khimii. 
G.  I.  Romanovskaya,  V.  I.  Pogonin,  and  A.  K. 
Chibisov. 

Talanta  TLNTA2,  Vol.  34,  No.  1,  p  207-210,  Janu- 
ary 1987.  3  fig,  4  tab,  14  ref. 

Descriptors:  'Analytical  methods,  'Measuring  in- 
struments, 'Water  analysis,  'Lasers,  'Uranium, 
•Spectral  analysis,  'Natural  waters,  'Fluores- 
cence, Nitrogen,  Wavelengths,  Cells,  Photons, 
Trace  levels,  Detection  limits,  Emission  spectros- 
copy, Radiation. 

A  laser-induced  fluorescence  method  (LFM)  is 
described  for  determination  of  trace  amounts  of 
uranium(VI),  with  a  detection  limit  of  4  x  10  to  the 
minus  11th  power  g/ml.  A  repetitive  pulsed  laser, 
time  discrimination  and  an  averaging  technique 
were  used.  The  optimum  time  discrimination  was 
obtained  when  the  uranium  ion  was  complexed 
with  phosphoric  acid  or  sodium  polysilicate.  LFM 
did  not  need  a  preconcentration  step  or  separation 
of  uranium  from  interfering  elements.  The  time 
needed  for  analysis  was  1-2  minutes.  (Author's 
abstract) 


W88-03611 


STUDY  OF  COPPER  (ID  COMPLEX  COM- 
POUNDS WITH  BISMUTHIOL  DERIVATIVES 
IN  BUTANONE, 

Moscow  State  Univ.  (USSR). 

L.  N.  Simonova,  and  M.  Granda. 

Analytical  Letters  ANALBP,  Vol.   20,No.  4,  p 

537-552,  1987.  2  fig,  3  tab,  12  ref. 

Descriptors:  'Analytical  methods,  'Complexes, 
'Measuring  instruments,  'Copper,  'Natural 
waters,  'Water  analysis,  'Chemical  analysis,  Tap 
water  analysis,  Copper,  Methyl  ethyl  ketone,  Bu- 
tanone,  Benzyl  bismuthiol. 

The  formation  and  extraction  of  copper  (II)  in  the 
form  of  benzyl  bismuthiol  and  naphthyl  bismuthiol 
chelates  was  studied.  The  reagents'  solvation  in 
butane  was  investigated  and  optimum  conditions 
for  extraction  were  established.  Both  chelates  have 
been  studied  in  solution  and  in  solid  form.  After 
studying  the  influence  of  14  possible  interferences, 
an  atomic  absorption  spectrometry  determination 
of  copper  using  both  reagents  was  carried  was 
carried  out  in  tap  water  samples.  (Author's  ab- 
stract) 
W88-03638 


NIWR  INTERLABORATORY  COMPARISON 
STUDY  NO.  81/A:  NITROGEN  AND  PHOS- 
PHOROUS ANALYSIS,  EVALUATION  OF  RE- 
SULTS, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

R.  Smith. 

Research  Report  No.  398,  1981.  29  p,  6  fig,  11  tab, 

17  ref,  2  append. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, South  Africa,  Nitrogen,  Nitrates,  Nitrites, 
Ammonia,  Phosphates. 

Interlaboratory  comparisons  of  45  South  African 
laboratories  showed  good  accuracy  and  precision 
in  the  analysis  of  synthetic  water  samples  for  total 
Kjeldahl  nitrogen,  ammonia,  nitrate  and  nitrite  ni- 
trogen, total  phosphate,  and  orthophosphate.  Most 
laboratories  used  recognized  current  standard 
methods.  Those  organizations  not  using  standard 
methods  were  urged  to  consider  changing  to  stand- 
ard methods.  (Cassar-PTT) 
W88-03646 


REVJJEW  AND  PERSPECTIVE  ON  THE  USE 
OF  MIXED-FUNCTION  OXYGENASE  EN- 
ZYMES IN  BIOLOGICAL  MONITORING, 

Department  of  Fisheries  and  Oceans,  St.  John's 
(Newfoundland).  Fisheries  Research  Branch. 
J.  F.  Payne,  L.  L.  Fancey,  A.  D.  Rahimtula,  and 
E.  L.  Porter. 

Comparative  Biochemical  and  Physiology  (C) 
CBPCEE,  Vol.  86,  No.  2,  p  233-245,  1987.  4  fig, 
105  ref. 

Descriptors:  'Water  pollution  effects,  'Analytical 
methods,  'Pollutants,  'Pollution,  'Biological  oxi- 
dation, 'Bioindicators,  'Enzymes,  Oxidation,  En- 
zymes, Catalysts,  Oxygenase  enzymes,  Mixed-func- 
tion enzymes,  Ecosystems. 

Changes  in  simple  biochemical/physiological  re- 
sponses may  be  useful  for  predicting  the  impacts  of 
pollutants  at  population  and  community  levels  of 
biological  organization.  But  there  are  serious  con- 
ceptual constraints  to  such  a  thesis  and  it  seems 
likely  that  such  simple  responses  can  go  no  further 
than  serving  as  early  warning  systems  for  delineat- 
ing potential  areas  of  pollutant  impact.  Environ- 
mental testing  is  a  prerequisite  for  any  response 
suggested  to  have  value  as  a  biological  monitoring 
index  and  the  induction  of  mixed-function  oxygen- 
ase (MFO)  enzymes  has  now  been  validated  in  a 
large  number  of  field  studies  worldwide.  Diffuse 
sources  of  mixed  organic  pollution  originating 
from  industrial  and  domestic  sources  are  being 
studies.  Studies  in  the  Great  Lakes  and  Europe 
have  demonstrated  that  the  induction  of  MFO 
enzymes  is  a  biological  response  of  sufficient  sensi- 
tivity  to   discriminate   water   quality   differences 


over  a  broad  geographical  areas.  As  an  early  warn- 
ing system,  the  induction  of  these  enzymes  can 
fullfill  the  requirement  of  'most  sensitive  biological 
response'  for  assessing  a  variety  of  organic  pollu- 
tion conditions.  Negative  as  well  as  positive  field 
trials  can  be  of  value  in  addressing  concerns  about 
the  toxicological  significance  of  high-profile 
chemicals  such  as  polycyclic  aromatic  hydrocar- 
bons and  organochlorines.  (Author's  abstract) 
W88-03648 


ACUTE  AND  CHRONIC  TOXICITY  OF  NI- 
TRITE TO  CLARIAS  LAZERA, 

Alexandria  Univ.  (Egypt). 

A.  M.  Hilmy,  N.  A.  El-Domiaty,  and  K. 

Wershana. 

Comparative    Biochemical    and    Physiology    (C) 

CBPCEE,  Vol.  86,  No.  2,  p  247-253,  1987.  7  fig,  30 

ref. 

Descriptors:  'Water  pollution  effects,  'Pollutants, 
'Nitrites,  'Toxicity,  Clarias  lazera,  Fish,  Pollution, 
Methemoglobin,  Hypozia,  Acute  toxicity,  Chronic 
toxicity. 

Acute  (96hr)  and  chronic  (6-months)  effects  of 
nitrite  were  studied  on  two  different  sizes  of  juve- 
nile Clarias  lazera.  Static  biosssays  on  acute  toxici- 
ty showed  median  tolerance  limit  (TLm)  for  four 
days  of  28  and  32mg/l  N02-N  for  the  two  sizes 
respectively.  Although  nitrite  has  been  known  to 
cause  hypozia,  as  a  result  of  oxidation  of  haemog- 
lobin to  methemoglobin,  exposure  of  both  sizes  to 
nitrite  resulted  in  a  decreased  erythrocyte  count 
haemoglobin  content  and  haematrocit  values.  Fish 
exposed  to  nitrite  responded  physiologically  by 
producing  methemoglobin.  A  decline  in  serum 
total  protein  levels  was  recorded  during  acute  and 
chronic  exposure  of  both  sizes  to  nitrite.  This  was 
interpreted  as  a  generalized  stress  response.  (Au- 
thor's abstract) 
W88-03649 


ACUTE  LETHAL  TOXICITY  OF  SOME  REF- 
ERENCE CHEMICALS  TO  FRESHWATER 
FISHES  OF  SCANDINAVIA, 

Joensuu  Univ.  (Finland).  Dept.  of  Biology. 

A.  O.  J.  Oikari. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.l,  p  23-28,  July 

1987.  4  tab,  15  ref.  Academy  of  Finland,  Research 

council.  Grant  no.  06/085. 

Descriptors:  'Bioassay,  'Water  pollution  effects, 
•Toxicity,  'Reference  chemicals,  'Fish,  Scandina- 
via, Dehydroabietic  acid,  Ecotoxicology,  Trout. 

Relevance  of  the  choice  of  a  test  organism  intend- 
ed to  be  representative  for  a  given  environment 
seems  to  be  under  continual  debate  in  aquatic 
exotoxicology.  It  is  argued,  for  example,  that  use 
of  rainbow  trout,  the  species  most  commonly  rec- 
ommended as  a  standard  cold  water  teleost  is  an 
alien  in  Nordic  faunas.  A  comparative  study  with 
several  freshwater  species  was  conducted  to  clarify 
the  validity  of  this  assumption.  Reference  chemi- 
cals were  used  as  a  means  of  standardizing  bioas- 
says.  The  results  indicate  that  fairly  free  choice  can 
be  made  in  selection  of  test  species  within  narrow 
taxonomic  groups  concerning  general  screening  of 
the  acute  toxicity  of  chemicals  as  well  as  then- 
basic  toxicity  mechanisms.  It  is  concluded  that 
selection  of  rainbow  trout  for  general  toxicity 
study  is  valid.  (Ray-PTT) 
W88-03690 


LEAD  UPTAKE  AND  LEAD  LOSS  IN  THE 
FRESH  WATER  FTELD  CRAB,  BARYTEL- 
PHUSA  GUERINI,  ON  EXPOSURE  TO  OR- 
GANIC AND  INORGANIC  LEAD, 

Osmania  Univ.,  Hyderabad  (India). 

S.  J.  Tulasi,  R.  Yasmeen,  C.  P.  Reddy,  and  J.  V. 

Ramana  Rao. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.l,  p  63-68,  July 

1987.  1  fig,  21  ref. 
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Identification  Of  Pollutants — Group  5A 


Descriptors:  'Bioassay,  •Path  of  pollutants,  'Lead, 
•Crab,  'Organic  lead,  'Inorganic  lead,  Heavy 
metals,  Bioindicators. 

Fresh  water  field  crabs  were  exposed  to  lead  ni- 
trate and  lead  acetate  solutions  (both  0.5  ppm)  for 
30  days.  Lead  contents  of  various  parts  of  the  crabs 
were  analyzed  to  determine  whether  shells  have 
any  advantage  over  soft  tissues  as  indicators  for 
monitoring  heavy  metal  content.  It  is  concluded 
that  shells  have  no  advantage  over  soft  tissues  as 
an  indicator  of  the  organism's  metal  content.  Be- 
cause hemolymph  lead  levels  directly  reflected 
lead  exposure  and  increased  with  exposure  period, 
it  is  suggested  that  measurement  of  blood  lead 
levels  may  be  used  as  a  sensitive  method  for  deter- 
mining lead  toxicity  in  fresh  water  crab.  (Ray- 
PTT) 
W88-03696 


COLIPHAGES  AND  BACTERIA  IN  GROUND- 
WATER FROM  TEHRAN,  IRAN, 

Tehran  Univ.  (Iran). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-03698 


OXIDATIVE  PATHWAY  AFTER  REDUCTION 
OF  P-AMINOBENZENE  BY  PSEUDOMONAS 
CEPACIA, 

Gifu  Univ.  (Japan).  Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field   5D. 

W88-03700 


GROUND  WATER  QUALITY  MONITORING: 
THE  ARKANSAS  APPROACH, 

Arkansas  Dept.  of  Pollution  Control  and  Ecology, 

Little  Rock. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-03757 


SOIL     GAS     CONTAMINANT     INVESTIGA- 
TIONS: A  DYNAMIC  APPROACH, 

Tracer  Research  Corp.,  Tucson,  AZ. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-03760 


ACRIDINE  ORANGE  DntECT  COUNTS  IN 
DRINKING  WATER  CONTROL  PRO- 
GRAMMES -  A  METHOD  TO  CATCH  UP 
WITH  BACTERIAL  DORMANCY, 

Kongelige  Veterinaer-  og  Landbohoejskole,  Co- 
penhagen (Denmark).  Inst,  of  Veterinary  Microbi- 
ology and  Hygiene. 
E.  Kersholm,  and  H.  Sogaard. 
Aqua  AQUAAA,  No.  4,  p  205-209,  1987.  3  fig,  3 
tab,  16  ref. 

Descriptors:  'Analytical  methods,  'Pollutant  iden- 
tification, 'Acridine  orange,  'Drinking  water, 
•Bacteria,  Comparison  studies,  Metabolism,  Plate 
counts,  Water  analysis. 

Acridine  orange  direct  counts  were  compared  with 
plate  counts  in  234  drinking  water  samples.  Plate 
counts  were  obtained  on  two  different  media  (R2A 
and  Kings  agar  B),  and  both  the  total  AODC  and 
the  proportion  of  red-orange  fluorescing  bacteria 
were  recorded.  The  correlation  coefficients  found 
were  low  (0.35-0.57)  for  all  the  tested  combina- 
tions, but  in  accordance  with  the  standard  devi- 
ation they  showed  the  closest  agreement  between 
the  AODC  and  plate  counts  obtained  on  the  R2A 
medium.  It  was  shown  that  the  total  AODC  re- 
mained constant  over  a  14-day  period,  when  sam- 
ples were  fixed  with  2%  formaldehyde  and  stored 
at  4  C.  Unfixed  samples  stored  at  4  C  showed  a 
remarkable  potential  of  growth,  and  the  develop- 
ment in  plate  counts  during  the  holding  experiment 
is  explained  by  awakening  of  dormant  bacteria.  It 
is  proposed  that  the  proportion  of  red-orange  fluo- 
rescing cells  represents  the  metabolically  most 
active  bacteria.  (Author's  abstract) 
W88-03765 


ASSESSMENT  OF  CHLORINATED  PESTI- 
CIDES IN  THE  MAJOR  SURFACE  WATER  RE- 
SOURCES  OF  THE   ORANGE   FREE   STATE 


DURING  THE  PERIOD  SEPTEMBER  1984  TO 
SEPTEMBER  1985, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

A.  J.  Hassett,  P.  T.  Viljoen,  and  J.  J.  E. 

Liebenberg. 

Water  S.  A.  WASADV,  Vol.  13,  No.  3,  p  133-136, 

July  1987.  4  fig,  5  tab,  12  ref. 

Descriptors:  'Pollutant  identification,  'Surface 
water,  'Pesticides,  'Organochlorine  compounds, 
'Orange  Free  State,  Water  analysis,  Atrazine, 
Water  pollution  sources,  Seasonal  variation,  Chro- 
matography. 

During  the  period  September  1984  to  September 
1985,  monthly  grab  samples  were  taken  from  fif- 
teen major  surface  water  resources  in  the  Orange 
Free  State  (OFS).  Analyses  for  fourteen  chlorinat- 
ed pesticides  were  conducted  by  gas  chromatogra- 
phy, electron  capture  detection.  Sales  figures  for 
the  more  commonly  used  chlorinated  pesticides 
were  obtained  for  the  years  1982  to  1984  as  back- 
ground information.  Analytical  results  indicate 
high  maximum  values  of  Atrazine  in  surface  waters 
in  the  northern  and  north-western  OFS  as  well  as  a 
single  point  in  the  south-eastern  OFS.  Contamina- 
tion occurred  mainly  during  January  and  Febru- 
ary. Concentrations  of  less  than  0.8 
microgram(ug)/L  of  pp'-DDT  were  detected  in  all 
samples  but  only  during  the  period  September  to 
March.  Endrin  was  detected  on  three  separate 
occasions  in  single  samples  taken  from  three  indi- 
vidual sampling  points,  at  concentrations  between 
2-4  ug/L.  Contamination  by  other  chlorinated  pes- 
ticides was  infrequent,  distributed  randomly  over 
the  period  and  generally  at  concentrations  below 
0. 1  ug/L  (Author's  abstract) 
W88-03766 


KINETICS  OF  THE  REACTION  BETWEEN  NI- 
TROGEN DIOXIDE  AND  WATER  VAPOUR, 

Chalmers     Univ.     of    Technology,     Goeteborg 
(Sweden).  Dept.  of  Inorganic  Chemistry. 
For  primary  bibliographic  entry  see  Field  2K. 
W88-03778 


WINTER  STUDY  OF  AIR,  CLOUD  AND  PRE- 
CIPITATION CHEMISTRY  IN  ONTARIO, 
CANADA, 

Atmospheric   Environment   Service,   Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  2B. 

W88-03779 


BACKGROUND  LEVELS  OF  AD*  AND  PRE- 
CIPITATION QUALITY  IN  EUROPE, 

Institute  for  Atmospheric  Physics,  Budapest  (Hun- 
gary). 

For  primary  bibliographic  entry  see  Field  2B. 
W88-03780 


APPLICATIONS  OF  IC  IN  ENVIRONMENTAL 
ANALYSIS, 

R.  A.  Nadkarni,  and  J.  M.  Brewer. 

American  Laboratory  ALBYBL,  Vol.  19,  No.  2,  p 

50,  52,  54,  56-59,  February  1987.  7  fig,  6  tab,  20  ref. 

Descriptors:  'Ion  chromatographic  analyses,  'En- 
vironmental analyses,  'Chromatography,  'Chemi- 
cal analysis,  'Industrial  wastes,  *EPA  protocol, 
'Oil  shale,  'Organic  acids,  Wastewaters,  Inorganic 
anion  analyses,  Water  analysis. 

Ion  chromatographic  procedure  can  be  used  suc- 
cessfully to  replace  conventional  wet  chemical 
methods  of  analyses  of  not  only  inorganic  but  also 
organic  acids.  The  procedure  has  been  used  to 
analyze  a  large  member  of  organic  acids,  for  exam- 
ple, oxalic,  citric,  tartaric,  pyruvic,  lactic,  acetic 
and  at  ppm  levels  in  aqueous  streams.  In  the  deter- 
mination of  organic  acids,  0.01  m  HC1  is  used  as  an 
eluant.  Formaldehyde  is  analyzed  by  this  method 
by  converting  it  first  to  bisulfite  adduct.  Presence 
of  ethanolamine  in  refinery  wastewaters  is  deter- 
mined by  mobile  phase  ion  chromatography-  a 
variation  of  the  ion  chromatographic  procedure. 
Replacing  a  conventional  conductivity  detector 
with  an  electrochemical  detector  in  the  range  of 


ion  chromatography  can  be  extended  to  include 
the  analysis  of  cyanide,  sulfide,  bromide  and  phen- 
ols. This  method  is  superior  to  conventional  wet 
chemical  procedures.  It  is  also  faster,  more  sensi- 
tive and  capable  of  producing  precisions  of  the 
order  of  +  or  -  2%  relative  standard  deviation. 
(Ray-PTT) 
W88-03819 


APPLICATION  OF  ROBOTICS  TO  SAMPLE 
PREPARATION  FOR  ICP  ANALYSIS, 

E.  Pruszkowski,  D.  A.  Yates,  and  M.  L.  Salit. 
American  Laboratory  ALBYBL,  Vol.  19,  No.  3,  p 
90,  92,  94,  96,  March   1987.  3  fig,  3  tab,   1  ref. 

Descriptors:  'Robotics,  'Sample  preparation,  'Au- 
tomation, 'Spectroscopy,  'Water  analysis,  'Chem- 
ical analysis,  'Plasma  spectroscopy,  Inductively 
couples  plasma  spectroscopy,  Laboratory  equip- 
ment, Computers. 

Inductively  coupled  plasma  spectroscopy  in  con- 
junction with  an  autosampler  and  a  data  acquisi- 
tion system  can  analyze  a  large  number  of  samples 
rapidly  without  human  involvement.  However,  an 
important  part  of  analysis,  namely  sample  prepara- 
tion still  is  usually  done  manually.  Thus  the  sample 
preparation  step  really  becomes  the  slowest  and 
most  tedious  step  in  the  analytical  protocol.  A 
robot-ICP  system  was  devised  to  automate  the 
sample  preparation  step  and  as  a  result  the  total 
analytical  time  was  reduced  considerably.  The 
system  was  tested  by  analyzing  trace  metals  in  oil 
and  water  samples  obtained  from  the  National 
Bureau  of  Standards.  The  analytical  results  ob- 
tained by  robot-ICP  system  matched  very  well 
with  those  of  NBS.  The  interaction  between  the 
ICP  and  robot  occurs  via  a  set  of  specific  com- 
mands embedded  within  the  spectrometer  and 
robot  software.  The  automated  system  was  pro- 
grammed to  follow  the  EPA  procedure  for  water 
sample  preparation  exactly  with  two  minor  alter- 
nations: (1)  a  smaller  amount  of  sample  was  used, 
and  (2)  an  air  flow  was  applied  over  the  surface  to 
facilitate  evaporation.  The  automated  sample  prep- 
aration system  consists  of:  robot  and  robot  drive 
electronics,  IBM  PC  system  controller,  Perkin- 
Elmer  Robot  Language  (PERL)  application  soft- 
ware, accessory  modules,  and  work  surface.  The 
IBM  PC  microcomputer  has  a  640  K  memory  and 
is  equipped  with  up  to  ten  RS-232C  communica- 
tion ports.  (Ray-PTT) 
W88-03820 


FLOW  INJECTION  SPECTROPHOTOMETRIC 
DETERMINATION  OF  ALUMINUM  IN  NATU- 
RAL WATER  USING  ERIOCHROME  CYAN- 
INE  R  AND  CATIONIC  SURFACTANTS, 

Norsk  Inst,  for  Skogforskning,  Aas. 

O.  Royest. 

Analytical  Chemistry  ANCHAM,  Vol.  59,  No.  6, 

p  899-903,  March  1987.  7  fig,  2  tab,  18  ref. 

Descriptors:  'Flow  injection  analysis,  'Water  anal- 
ysis, 'Chemical  analysis,  'Spectrophotometric 
analysis,  'Aluminum. 

A  flow  injection  spectrophotometric  analytical 
method  for  the  determination  of  aluminum  in 
water  uses  erichrome  cyanine  R  and  cetyltrimethy- 
lammonium  bromide.  The  measurements  are  per- 
formed at  pH  7.5.  At  this  acidity  the  interference 
from  phosphate  and  fluoride  ions  is  greatly  re- 
duced compared  to  the  interference  at  pH  10.  Of 
the  40  elements  tested  only  iron,  beryllium,  lantha- 
num and  cerium  cause  strong  interference.  The 
interference  from  iron  can  be  masked  by  hydroxy- 
lammonium  chloride/1, 10-phenathroline.  Dis- 
solved organic  carbon  up  to  20  mg/1  can  be  toler- 
ated. Interferences  from  organic  acids,  such  as 
humic,  oxalic,  citric  etc.,  are  less  at  pH  7.5  than  at 
6.1.  The  detection  limit  is  1  microgram/L  alumi- 
num and  calibration  graphs  are  linear  up  to  0.8  or  4 
mg/L  (injection  loop  200  or  10  microliter,  respec- 
tively). Good  reproducibility  (relative  standard  de- 
viation 0.7%  at  1  mg/L)  and  high  sample  through- 
put (120/hr)  were  achieved.  (Ray-PTT) 
W88-03823 
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QUANTITATION  OF  TOXAPHENE  IN  ENVI- 
RONMENTAL  SAMPLES  USING  NEGATIVE 
ION  CHEMICAL  IONIZATION  MASS  SPEC- 
TROMETRY, 

Indiana  Univ.  at  Bloomington.  School  of  Public 
and  Environmental  Affairs. 

D.  L.  Swackhamer,  M.  J.  Charles,  and  R.  A.  Hites. 
Analytical  Chemistry  ANCHAM,  Vol.  59,  No.  6, 
p  913-917,  March  1987.  3  fig,  5  tab,  27  ref. 

Descriptors:  'Negative  ion  chemical  ionization 
mass  spectrometry,  'Chemical  analysis,  *Mass 
spectrometry,  'Toxaphene,  'Selected  ion  monitor- 
ing, 'Halogenated  pesticide,  Fish,  Tissue  analysis. 

Quantitative  determination  of  toxaphene  was 
achieved  by  mass  spectrometry  using  negative 
methane  ion  as  an  ionizing  agent.  Ions  from  each  of 
the  homologue  groups  in  the  toxaphene  mixture 
having  6  to  10  chlorine  atoms  corresponding  to  the 
M(-)  or  the  (M-C1)(-)  ion  clusters  (mass/charge 
ratio  of  340,  341,  342,  343,  375,  377,  411,  413,  449) 
are  monitored.  Additional  ions  are  monitored  to 
correct  for  interferences  from  chlorinated  pesti- 
cides (mass/charge  ratio  of  336,  338,  371,  373,  376, 
412,  444,  448).  Quantitation  is  done  relative  to  an 
internal  standard,  2,  2,  3,  4,  4,  5,  6,  6-octachloripi- 
phenyl  (mass/charge  ratio  428  and  430).  The  nega- 
tive ion  chemical  ionization  response  was  linear 
over  4  orders  of  magnitude,  and  the  detection  limit 
was  75  picogram.  This  method  is  accurate  and 
reproducible  for  measuring  toxaphene  in  the  pres- 
ence of  a  major  interferent,  technical  chlordane. 
The  method  is  successful  at  measuring  toxaphene 
in  complex  environmental  matrices  such  as  fish, 
and  it  can  also  be  used  to  evaluate  the  changes  in 
the  relative  homologue  distribution  that  may  have 
resulted  from  environmental  transformations.  A 
Hewlett-Packard  5985B  gc-Ms  system  equipped 
with  a  30  m  by  0.25  mm  DB-5  fused  silica  capillary 
column  with  helium  as  carrier  was  used  for  these 
analyses.  (Ray-PTT) 
W88-03824 


MICROWAVE  DIGESTION  TECHNIQUES  IN 
THE  SEQUENTIAL  EXTRACTION  OF  CALCI- 
UM, IRON,  CHROMIUM,  MANGANESE, 
LEAD  AND  ZINC  IN  SEDIMENTS, 

University  of  Southern  Colorado,  Pueblo.  Dept.  of 

Chemistry. 

K.  I.  Mahan,  T.  A.  Foderaro,  T.  L.  Garza,  R.  M. 

Martinez,  and  G.  A.  Maroney. 

Analytical  Chemistry  ANCHAM,  Vol.  59,  No.  7, 

p  938-945,  April  1987.  20  fig,  3  tab,  15  ref.  National 

Institute  of  Health  DRR  contract  No.  RR08197. 

Descriptors:  'Microwave  digestion,  'Sequential 
extraction,  'Chemical  analysis,  'Heavy  metals, 
'Sediments,  'Extraction  rates,  'Calcium,  'Iron, 
'Chromium,  'Manganese,  'Lead,  'Zinc. 

The  conventional  procedure  for  determining 
heavy  metals  in  sediments  consists  of  the  sequential 
extraction  of  the  sediments  with  various  chemicals 
under  specified  conditions.  This  procedure  is  very 
time  consuming,  the  slowest  step  being  the  heating 
of  the  sediment-chemical  for  extended  periods  of 
time.  Since  microwave  heating  is  very  rapid,  this 
procedure  was  compared  with  conventional  heat- 
ing. Experiments  using  the  two  procedures  pro- 
duced comparable  results.  Recoveries  of  total 
metals  from  NBS  SRM  1645  river  sediment  ranged 
from  76%  to  120%  for  the  conventional  procedure 
and  62%  to  120%  for  the  microwave  procedure. 
Recoveries  of  total  metals  using  the  microwave 
and  conventional  techniques  were  reasonably  com- 
parable except  for  iron  (62%  by  microwave  vs. 
76%  by  conventional).  Recovery  of  iron  from  the 
residual  fraction  is  virtually  complete  if  aqua 
regia/HF  digestion  is  used  instead  of  HNO(3)/HCl 
alone.  Precision  obtained  from  31  replicate  samples 
of  the  California  Gulch,  Colorado,  sediment  yield- 
ed about  an  average  11%  relative  standard  devi- 
ation excluding  the  exchangeable  fraction  was 
more  variable.  (Ray-PTT) 
W88-03825 


METHOD  FOR  DETERMINATION  OF 
OXYGEN-18  OF  HYDROGEN  PEROXIDE  IN 
RAINWATER, 

Argonne  National  Lab.,  IL.  Chemical  Technology 


Div. 

B.  D.  Holt,  and  R.  Kumar. 

Analytical  Chemistry  ANCHAM,  Vol.  59,  No.  7, 

p  995-999,  April  1987.  6  fig,  22  ref. 

Descriptors:  'Oxygen  isotopes,  'Hydrogen  perox- 
ide, 'Rain,  'Acid  rain,  'Water  pollution  sources, 
'Sulfates,  Mass  spectroscopy,  Isotope  studies, 
Sulfur  dioxide. 

An  analytical  method  was  developed  to  determine 
the  deviation  in  the  oxygen  isotope  of  mass  18  of 
hydrogen  peroxide  in  rainwater.  This  information 
may  be  used  to  assess  the  relative  importance  of 
hydrogen  peroxide  in  oxidative  processes  in  the 
atmosphere  by  which  sulfur/dioxide  is  transformed 
into  sulfate  ion.  20  liter  samples  of  rainwater,  acidi- 
fied with  H2S04  and  refrigerated  at  about  5  C 
until  time  of  analysis,  were  filtered,  quantitatively 
degassed  of  dissolved  air  by  a  combination  of 
evacuation,  ultrasonic  agitation,  and  helium  sparg- 
ing (VUS);  and  treated  with  pulverized  crystals  of 
KMnO(4).  The  oxygen,  produced  by  KMnO(4) 
oxidation  of  H202  in  the  water,  was  removed  from 
solution  by  this  VUS  treatment,  converted  to  C02 
in  the  helium  stream  by  passing  over  graphite  and 
platinum  at  600  C,  and  cryogenically  separated  for 
subsequent  measurements  of  concentration  and  de- 
viation of  oxygen  isotope  of  mass  18  in  H202  in 
the  rainwater.  Isotopic  results  obtained  on  the 
H202,  S04(-2),  and  H20  of  rainwater  samples 
from  Illinois,  Michigan,  New  York,  and  North 
Carolina,  during  the  summer  of  1985,  indicated 
that  40%  or  more  of  the  sulfate  in  precipitation 
was  formed  by  H202  oxidation  of  S02  in  the 
atmosphere.  (Author's  abstract) 
W88-03826 


DETERMINATION  OF  ORGANIC  COM- 
POUNDS LEACHED  FROM  MUNICIPAL  IN- 
CINERATOR FLY  ASH  BY  WATER  AT  DIF- 
FERENT PH  LEVELS, 

Waterloo  Univ.  (Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-03827 


IMPROVED  SPARGER  FOR  PURGE  AND 
TRAP  CONCENTRATOR  USED  FOR  THE 
ANALYSIS  OF  VOLATILE  ORGANICS  IN 
LANDFILL  LEACHATES  AND  SEPTIC  SAM- 
PLES, 

Connecticut  Univ.,   Storrs.   Dept.   of  Chemistry. 
D.  J.  Chichester-Constable,  M.  E.  Barbeau,  S.-L. 
Liu,  S.  R.  Smith,  and  J.  D.  Stuart. 
Analytical  Letters  ANALBP,  Vol.  20,  No.  3,  p 
403-425,  March  1987.  5  fig,  2  tab,  22  ref.  USGS 
Grant  No.  14-08-0001-g-832. 

Descriptors:  'Volatile  organics,  'Pollutant  identifi- 
cation, 'Chemical  analysis,  'Leachates,  'Landfills, 
•Flame  ionization  gas  chromatography,  'Ground- 
water pollution,  Gas  chromatography,  Wastewater 
analysis,  Industrial  wastewater. 

Determination  of  volatile  organics  in  groundwater 
and  wastewater  samples  using  the  purge  and  trap 
procedure  is  an  EPA  approved  method  and  is 
practiced  widely.  But  for  some  types  of 
wastewaters,  especially,  industrial  wastewaters 
present  difficulties  when  this  method  is  employed. 
This  procedure  was  modified  by  introducing  an 
improved  sparger,  utilizing  an  inexpensive  and  re- 
usable large  glass  culture  tube  for  sample  collec- 
tion and  using  it  also  for  storage  and  for  purging 
operation.  These  modifications  permitted  the  suc- 
cessful analysis  'dirty'  landfill  leachates  and  septic 
samples.  (Ray-PTT) 
W88-03834 


IDENTIFICATION  OF  TRACE  ORGANIC  CON- 
TAMINANTS IN  INORGANIC  WATER  TREAT- 
MENT CHEMICALS  BY  GAS  CHROMATOG- 
RAPHY-MASS  SPECTROMETRY, 

Waterloo  Univ.  (Ontario). 

T.  S.  Thompson,  and  F.  W.  Karasek. 

Journal  of  Chromatography  JOCRAM,  Vol.  388, 

No.  2,  p  351-363.  Feb.  13,  1987.  2  fig,  8  tab,  15  ref. 

Descriptors:  'Pollutant  identification,  'Drinking 
water,  'Water  treatment  chemicals,  'Water  pollu- 


tion sources,  'Organic  compounds,  Gas  chroma- 
tography, Mass  spectroscopy,  Electron  impact  ion- 
ization, Positive  ion  chemical  ionization,  Chlorinat- 
ed hydrocarbons. 

One  of  the  possible  sources  of  organic  contami- 
nants in  drinking  water  is  the  inorganic  chemicals 
used  for  water  treatment.  A  method  to  identify 
organic  contaminants  in  these  inorganic  chemicals 
uses  gas  chromatography-mass  spectrometry.  Both 
the  electron  impact  and  chemical  ionization  tech- 
niques were  used.  The  majority  of  the  organic 
chemical  contaminants  present  contained  only 
carbon,  hydrogen  and  oxygen,  and  in  some  cases 
nitrogen.  In  the  twenty-four  samples  analyzed  only 
a  total  of  three  chlorinated  species  were  identified. 
The  total  organic  content  of  the  various  chemicals 
studied  ranged  from  0.01  to  300  ppm,  however, 
most  samples  contained  <  10  ppm.  (Ray-PTT) 
W88-03838 


APPLICATION  OF  LIQUID  CHROMATOGRA- 
PHY WITH  ELECTROCHEMICAL  DETEC- 
TION TO  THE  ANALYSIS  OF  OIL  SHALE 
PROCESS  WATER, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Sutherland    (Australia).    Div.    of 

Energy  Chemistry. 

G.  E.  Batley. 

Journal  of  Chromatography  JOCRAM,  Vol.  389, 

No.  2,  p  409-416.  March  13,  1987.  1  fig,  6  tab,  17 

ref. 

Descriptors:  'Oil  shale  process  waters,  'Industrial 
wastewater,  'Pollutant  identification,  'Liquid 
chromatography,  'Electrochemical  detection, 
Phenols. 

Analysis  of  oil  shale  process  water  is  very  compli- 
cated because  a  large  number  of  organic  com- 
pounds are  present  in  varying  quantities  from 
parts-per-billion  to  higher  concentrations.  Analysis 
by  gas  chromatography-mass  spectroscopy  proce- 
dures does  not  always  identify  all  the  organic 
components  in  these  waste  waters.  A  liquid  chro- 
matographic procedure  along  with  electrochemical 
detection  was  developed  to  identify,  unambiguous- 
ly, all  the  components.  Among  the  compounds 
exhibiting  electrochemcial  reactivity  are  phenols, 
aromatic  amines,  and  heterocyclic  bases  such  as 
piperidine  and  pyrrolidine  and  their  derivatives. 
(Ray-PTT) 
W88-03839 


AMPICnXIN-DEXTPJN  AGAR  MEDIUM  FOR 
THE  ENUMERATION  OF  AEROMONAS  SPE- 
CTES  IN  WATER  BY  MEMBRANE  FTLTRA- 
TION, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
A.  H.  Havelaar,  M.  During,  and  J.  F.  M. 
Versteegh. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 
62,  No.  3,  p  279-287,  March  1987.  7  tab,  32  ref. 

Descriptors:  'Bacterial  analysis,  'Membrane  filtra- 
tion, 'Aeromonas,  'Ampicillin-dextrin  agar 
medium,  'Human  pathogens,  Culture  media,  Dis- 
ease. 

Large  numbers  of  aeromonads  occur  in  drinking 
water,  fresh  water,  saline  water  and  in  a  variety  of 
other  sources  such  as  soil  and  food.  In  order  to 
study  the  ecology  of  Aeromonas  bacteria  in  water, 
simple,  but  accurate  and  reliable,  isolation  and 
identification  procedures  are  needed.  Published  se- 
lective media  for  the  isolation  of  Aeromonas  from 
environmental  samples  by  membrane  filtration 
were  reviewed.  Satisfactory  recoveries  were  ob- 
tained only  with  mA  agar  and  dextrin-fuchsin- 
sulfite  agar,  but  neither  was  sufficiently  selective. 
The  positive  aspects  of  these  two  media  were 
combined  by  the  in  a  new  medium,  ampicillin- 
dextrin  agar.  Recovery  from  pure  cultures  and 
environmental  samples  was  optimal  at  an  ampicil- 
lin  concentration  of  10  mg/L  and  incubation  for  24 
hr  at  30  C  under  aerobic  conditions,  and  specificity 
was  high  (confirmation  rate  usually  >  90%).  This 
medium  can  also  be  used  for  isolation  of  Aero- 
monas bacteria  from  sea  water  provided  that  the 


52 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Identification  Of  Pollutant* — Group  5A 


vibriostatic   agent   o/129  is  added  at   50  mg/L. 

(Ray-PTT) 

W88-03840 


WASTEWATER  ANALYSIS  WITH  ROBOTICS 
AND  GAS  CHROMATOGRAPHY, 

Mobay  Corp.,  New  Martinsville,  WV.  Environ- 
mental Research  Lab. 
W.  R.  Hornbrook,  and  R.  H.  Ode. 
Journal   of  Chromatographic   Science   JCHSBZ, 
Vol.  25,  No.  5,  p  206-209,  May  1987.  2  fig,  2  tab,  7 
rcf. 

Descriptors:  *Wastewater  analysis,  *Gas  chroma- 
tography, *Robotics,  Microextraction,  Biological 
reactor,  Pollutant  identification.  Biological 
wastewater  treatment,  Organic  compounds,  Com- 
puters. 

In  order  to  assess  the  effectiveness  of  biological 
treatment  of  wastewater  extensive  analysis  of  the 
feed  and  effluent  for  priority  organic  pollutants  is 
required.  Gas  chromatography  is  the  recommend- 
ed procedure  for  these  analysis.  However,  this 
procedure  requires  time  consuming  sample  prepa- 
ration techniques.  An  automated  sample  prepara- 
tion scheme  was  developed  using  a  Zymate  Robo- 
tic System  and  successfully  applied  to  the  prepara- 
tion of  wastewater  samples.  The  sample  prepara- 
tion time  has  been  reduced  from  10  hr.  for  24 
samples  to  4-5  hr.  The  quality  of  the  data  is  equiva- 
lent to,  or  better  than,  comparable  manual  proce- 
dures. (Ray-PTT) 
W88-03841 


NUMERICAL  ESTIMATION  TO  ORGANIC 
POLLUTION  OF  FLOWING  WATER  BY 
USING  THE  EPJXITHIC  DIATOM  ASSEM- 
BLAGE —  DIATOM  ASSEMBLAGE  INDEX 
(DAIPO), 

Nara  Women's  Univ.  (Japan).  Dept.  of  Biology. 
I.  Watanabe,  K.  Asai,  and  A.  Houki. 
Science  of  the  Total  Environment  STENDL,  Vol 
55,  p  209-218,  1986.  7  fig,  7  ref. 

Descriptors:  *Bioindicators,  'Pollution  index,  •Or- 
ganic pollutants,  *Rivers,  *Lakes,  *Water  quality, 
Water  pollution,  Numerical  analysis,  Number 
index. 

A  numerical  index  to  organic  pollution  of  flowing 
water  is  based  on  the  correlation  between  biologi- 
cal oxygen  demand  and  relative  abundance  of  epi- 
lithic  diatom  taxon  in  river  and  lake  basins.  Diatom 
taxa  were  classified  into  three  ecological  groups: 
(1)  Saprophilous,  (2)  Eurysaprobic,  and  (3)  Saprox- 
enous.  Cluster  analysis  of  452  diatom  taxa  in  472 
water  samples  was  used  to  derive  the  diatom  as- 
semblage index  to  organic  water  pollution 
(DAIpo).  An  examination  of  the  allocation  of 
diatom  taxa  and  DAIpo  values  derived  by  this 
cluster  analysis  indicated  that  Saprophilous  taxa  do 
not  commonly  occur  together  with  saproxenous 
taxa  in  the  diatom  assemblage.  When  the  value  of 
DAIpo  is  50,  the  relative  abundance  of  eurysapro- 
bic taxa  reaches  a  maximum.  In  this  case,  taxa 
belonging  to  the  other  two  groups  hardly  appear. 
The  relative  abundances  of  the  three  components 
in  diatom  assemblages  increase  or  decrease  system- 
atically with  the  change  of  DAIpo  values.  The 
DAIpo  values  at  various  sampling  stations  were 
used  to  draw  a  water  quality  map,  to  show  the 
show  the  present  condition  of  river  pollution. 
However,  it  was  not  possible  to  obtain  an  accurate 
comparison  of  the  degree  of  pollution  between 
rivers  with  different  lengths  using  these  water 
quality  maps.  Another  index  was  developed,  RPI 
sub  D,  which  could  be  used  to  determine  the  range 
of  the  degree  of  water  pollution  over  the  course  of 
a  stream  and  to  compare  the  degree  of  pollution  in 
rivers  with  different  lengths.  (Ray-PTT) 
W88-03859 


SURVEY  OF  FARM  WELLS  FOR  PESTICIDES 
RESIDUES,  SOUTHERN  ONTARIO,  CANADA, 
1981-1982, 1984, 

Ontario  Ministry  of  Agriculture  and  Food,  Guelph 
(Ontario).  Agricultural  Lab.  Services  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-03864 


MIXTURE  TOXICITY  INDICES  IN  ACUTE 
LETHAL  TOXICITY  TESTS, 

Department  of  Fisheries  and  Oceans,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

B.  G.  E.  de  March. 

Archieves  of  Environmental   Contamination  and 

Toxicology  AECTCV,  Vol.   16,  No.   1,  p  35-37, 

January  1987.  1  fig,  2  tab,  13  ref. 

Descriptors:  'Mixture  Toxicity  Indices,  •Toxicity, 
•Mathematical  models,  Response  surface  equa- 
tions. 

Methods  for  defining  Mixture  Toxicity  Indices 
(MTI's),  which  could  be  used  in  a  similar  manner 
as  other  critical  concentration  values,  e.g.  LC50's 
are  illustrated  using  a  series  of  mathematical  equa- 
tions. For  an  MTI  to  apply  to  all  possible  mixtures 
of  the  compounds  in  question,  it  must  summarize 
information  from  a  model  describing  all  possible 
responses  of  interest.  A  method  of  obtaining  MTI's 
from  response  surface  equations  or  from  tolerance 
models  similar  to  the  toxic  units  model  is  present- 
ed. Methods  of  calculating  several  MTI's  from 
multivariable  probit  response  surfaces  are  demon- 
strated. (Ray-PTT) 
W88-03866 


ASSESSMENT  OF  THE  BIOLOGICAL  IMPACT 
OF  POINT  SOURCE  DISCHARGES  EMPLOY- 
ING ASIATIC  CLAMS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

C.  Foe,  and  A.  Knight. 

Archieves  of  Environmental  and  Contamination 

Toxicology  AECTCV,  Vol.  16,  No.   1,  p  39-51, 

Jan.   1987.  4  fig,  6  tab,  53  ref.  California  Water 

Resource  Board  Grant  No.  2-119-12—0. 

Descriptors:  *Asiatic  clams,  *Water  temperature, 
•Condition  index,  Water  pollution  effects,  *Bioas- 
say,  *Thermal  pollution,  *Powerplants,  Tempera- 
ture effects,  Clams,  Mortality. 

Three  thousand  Asiatic  clams  were  transplanted 
for  6  mo  along  a  stress  gradient  produced  by  the 
thermal  discharge  of  a  power  plant  in  the  Western 
Sacramento-San  Joaquin  Delta,  California,  to  as- 
certain whether  Asiatic  clams  could  be  employed 
to  monitor  the  biological  impact  of  point  source 
discharges.  Water  temperature  at  the  warmest  site 
was  between  25  and  35  C,  7-13  C  above  that  in  the 
river.  Almost  complete  clam  mortality  was  record- 
ed here  within  60  days.  Water  temperature  at  the 
next  cooler  site  was  elevated  0.5-2  C  above  ambi- 
ent river  temperature.  Adult  and  juvenile  clam 
shell  and  tissue  growth  and  condition  index  was 
less  here  (  P  <  0.05)  than  at  cooler  sites  where  all 
three  parameters  were  similar  (  P  >  0.1).  A  one 
time  measurement  of  juvenile  clam  scope  for 
growth  (SFG)  also  demonstrated  a  decreasing 
trend  along  the  thermal  gradient.  SFG  was  posi- 
tively correlated  with  juvenile  clam  shell  and 
tissue  growth  but  not  with  condition  index.  (Au- 
thor's abstract) 
W88-03867 


SIMULTANEOUS  DETERMINATION  OF  GAL- 
LIUM AND  ZINC  IN  BIOLOGICAL  SAMPLES, 
WINE,  DRINKING  WATER,  AND 

WASTEWATER  BY  DERIVATIVE  SYNCHRO- 
NOUS FLUORESCENCE  SPECTROMETRY, 
Malaga  Univ.  (Spain).  Dept.  of  Analytical  Chemis- 
try. 

E.  U.  Pozo,  A  .  Garcia  de  Torres,  and  J.  M.  C. 
Pavon. 

Analytical  Chemistry  ANCHAM,  Vol.  59,  No.  8, 
p  1129-1133,  April  1987.  3  fig,  2  tab,  27  ref. 

Descriptors:  'Fluorescence  spectroscopy,  •Chemi- 
cal analysis,  'Spectroscopy,  •Gallium,  *Zinc, 
•Drinking  water,  *Wastewater,  Metals. 

A  simple,  rapid,  sensitive,  and  selective  method  for 
the  simultaneous  determination  of  gallium  and  zinc 
using  derivative  synchronous  fluorescence  spec- 
trometry is  based  upon  the  formation  of  fluores- 
cent complexes  of  gallium  and  zinc  ions  with  sali- 
cylaldehyde  thiocarbazone.  The  reaction  is  carried 
out  at  pfl  4.7  in  aqueous  ethanol  medium  (52%  v/ 
v  of  ethanol).  The  use  of  second-derivative  syn- 


chronous fluorescence  spectrometry  permits  the 
simultaneous  determination  of  gallium  and  zinc  in 
the  concentration  intervals  of  2-40  and  20-1500 
nonagram/ml,  respectively.  The  effect  of  interfer- 
ences was  studied  and  the  tolerance  limits  causing 
a  deviation  of  <  +  or  -  5%  are  tabulated.  The 
tolerance  level  for  some  metal  ions  can  be  in- 
creased by  addition  of  fluoride,  thiosulfate,  dimeth- 
ylglyoxime,  ioxide,  or  ethylenediametetracetic  acid 
(EDTA).  The  method  was  used  to  determine  gal- 
lium and  zinc  in  biological  samples  (after  decom- 
position of  the  organic  matter  by  nitric  acid  and 
hydrogen  peroxide  mixture),  wine,  drinking  water, 
and  wastewater  and  were  in  agreement  with  the 
results  obtained  by  atomic  absorption.  (Author's 
abstract) 
W88-03882 


RECOVERY  STUDIES  OF  VOLATILE  ORGAN- 
ICS  IN  SEDIMENTS  USING  PURGE/TRAP 
METHODS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Environ- 
mental and  Industrial  Health. 
M.  J.  Charles,  and  M.  S.  Simmons. 
Analytical  Chemistry  ANCHAM,  Vol.  59,  No.  4, 
p  1217-1221,  April  1987.  3  fig,  5  tab,  35  ref. 

Descriptors:  •Volatile  organics,  •Sediments, 
•Chemical  analysis,  *Chlorinated  hydrocarbons, 
Purge/trap  method,  Chloroform,  Trichloroethy- 
lene,  Chlorobenzene. 

Low  molecular  weight  volatile  chlorinated  hydro- 
carbons are  common  contaminants  of  environmen- 
tal interest  because  they  are  mutagents,  carcino- 
gens, and  teratogens  and  are  not  readily  degraded. 
Studies  addressing  their  migration  in  aquatic  and 
terrestrial  systems  are  much  needed  and  require  an 
analytical  method  applicable  to  all  types  of  envi- 
ronmental matrices.  Static  and  dynamic  headspace 
methods  for  the  analyses  of  liquids  are  well-devel- 
oped. Modifications  of  these  methods  have  been 
used  on  other  matrices,  soils,  sediments,  for  exam- 
ple, without  considering  matrix  effects.  Such  a 
procedure  can  result  in  erroneous  conclusions.  Ef- 
fects of  sediment  type,  analyte,  and  conductivity  of 
the  desorbing  solution  on  the  recovery  of  repre- 
sentative volatile  organics  in  sediment  systems 
using  the  purge-and-trap  method  were  determined. 
Only  the  type  of  compound  affected  recovery. 
Overall  recoveries  for  sorbed  compounds  on  three 
different  sediments  were  38%  for  chloroform,  48% 
for  trichloroethylene,  and  54%  for  chlorobenzene. 
(Ray-PTT) 
W88-03883 


INFLUENCES  OF  STRD?  MUSING  ON  THE 
HYDROLOGIC  ENVIRONMENT  OF  PARTS 
OF  BEAVER  CREEK  BASIN,  KENTUCKY,  1973- 

74, 

Geological   Survey,  Richmond,   VA.   Water  Re- 
sources Div. 
R.  A.  Krieger. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Professional  Paper  427-D,  1985. 
63  p,  33  ill,  36  tab,  1 1  ref. 

Descriptors:  *Acid  mine  drainage,  'Kentucky, 
Aquatic  life,  Strip  mine  wastes,  Sediment  dis- 
charge, Water  quality,  Land  reclamation,  Runoff, 
Geohydrology,  Environmental  effects,  Appalach- 
ia,  Cumberland  River  Basin. 

The  Beaver  Creek  study  includes  29  years  of  meas- 
urements of  the  effects  of  strip  mining  on  the 
hydrologic  and  ecologic  systems  of  a  small  stream 
basin  in  mountainous  eastern  Kentucky.  This 
report  describes  the  work  during  1973-74  and  sum- 
marizes the  observations  and  conclusions  of  the 
full  29  years.  The  immediate  effect  of  strip  mining 
is  the  transport  of  large  amounts  of  sediment  and 
acid  from  the  spoil  pile  to  the  streams.  Aquatic 
organisms  in  the  streams  are  often  eliminated. 
Within  10  years  there  was  a  noticeable  reduction  in 
sediment  yield.  At  29  years,  sediment  deposits  in 
the  stream  channels  were  removed,  and  sediment 
yields  significantly  reduced.  Acid  mine  drainage, 
however,  declined  more  slowly.  At  the  29th  year, 
aquatic  organisms  are  still  absent  in  most  affected 
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area.   Acid  water  in  Beaver  Creek  is  the  most 
important  and  lasting  problem.  (USGS) 
W88-03906 


WATER   TREATMENT    PLANT   OPERATION 
REVIEW  MANUAL  FOR  OPERATORS, 

Michigan  Dept.  of  Public  Health,  Lansing.  Section 

of  Water  Supply. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-03981 


TESTING  FOR  GROUNDWATER  CONTAMI- 
NATION AT  HAZARDOUS  WASTE  SITES, 

Environmental   Protection  Agency,   Washington, 

DC.  Office  of  Solid  Waste. 

J.  R.  Garman,  T.  Freund,  and  E.  W.  Lawless. 

Journal   of  Chromatographic   Science   JCHSBZ, 

Vol.  25,  No.  8,  p  328-337,  August  1987.  1  fig,  5  tab, 

5ref. 

Descriptors:  *Environmental  Protection  Agency, 
•Groundwater  quality,  *Water  pollution  control, 
•Regulations,  'Disposal  sites,  'Hazardous  wastes, 
Resource  Conservation  and  Recovery  Act,  Chemi- 
cal analysis. 

The  U.S.  EPA  issued  a  new  list  of  chemical  sub- 
stances for  use  in  connection  with  monitoring 
groundwater  contamination  at  hazardous  waste 
sites.  This  list  is  Appendix  IX  to  Part  264  of  Title 
40  of  the  Code  of  Federal  Regulations  and  was 
developed  to  implement  the  Resource  Conserva- 
tion and  Recovery  Act.  The  role  of  Appendix  IX 
under  the  Regulation  is  described  and  the  history 
of  its  preparation  is  discussed.  The  general  nature 
of  the  analytical  procedures  is  described.  Some 
data  for  distribution  of  substances  found  in  the 
groundwater  at  38  sites  with  >  5,000  wells  showed 
that  widely  found.  These  substances  are  tabulated. 
(Lantz-PTT) 
W88-O4O03 


CHROMATOGRAPHIC  MONITORING  METH- 
ODS FOR  ORGANIC  CONTAMINANTS 
UNDER  THE  SAFE  DRINKING  WATER  ACT, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Office  of  Drinking  Water. 

R.  Reding. 

Journal   of  Chromatographic   Science   JCHSBZ, 

Vol.  25,  No.  8,  p  338-344,  August  1987.  2  fig,  4  tab, 

26  ref. 

Descriptors:  *Monitoring,  *Pollutant  identifica- 
tion, *Water  quality  control,  *Gas  chromatogra- 
phy, Safe  Drinking  Water  Act,  Organic  com- 
pounds, Volatile  organics,  Chemical  analysis,  Pes- 
ticides,   Polychlorinated   biphenyls,   Trihalometh- 


Five  volatile  organic  chemical  (VOC)  and  six  syn- 
thetic organic  chemical  (SOC)  analytical  methods 
for  the  determination  of  certain  organic  contami- 
nants are  discussed.  These  methods  are  additions 
and  improvements  to  methods  previously  devel- 
oped by  the  U.S.  EPA  for  the  measurement  of 
trihalomethane,  VOC,  pesticides,  and  polychlori- 
nated biphenyl  (PCB)  contaminants  in  drinking 
water.  The  major  changes  are  the  use  of  smaller 
sample  volumes  in  some  analyses  and  the  increased 
use  of  capillary  gas  chromatographic  columns. 
(Author's  abstract) 
W88-04004 


REVERSED-PHASE  SOLID-PHASE  EXTRAC- 
TION FOR  AQUEOUS  ENVIRONMENTAL 
SAMPLE  PREPARATION  EN  HERBICIDE 
RESIDUE  ANALYSIS, 

Auburn  Univ.,  AL.  George  W.  Andrews  Forestry 

Science  Lab. 

M.  J.  M.  Wells,  and  J.  L.  Michael. 

Journal   of  Chromatographic   Science   JCHSBZ, 

Vol.  25,  No.  8,  p  345-350,  August  1987.  4  fig,  3  tab, 

20  ref. 

Descriptors:  *Solid-phase  extraction,  'Herbicides, 
•Pollutant  identification,  'Sample  preparation, 
Chromatography,  Organic  compounds. 

Solid-phase  extraction  is  an  emerging  chromato- 
graphic sample  preparation  technology.  It  is  an 


improved  alternative  to  traditional  methods  of  ex- 
tracting and  concentrating  organic  compounds 
from  aqueous  solutions.  Successful  application  of 
solid-phase  extraction  to  aqueous  environmental 
samples  is  illustrated  for  the  trace  enrichment  of 
herbicide  residues.  Because  retention  and  elution 
are  confounded  during  solid-phase  extraction 
method  development,  it  is  difficult  to  optimize  one 
before  the  other.  A  plan  for  developing  single- 
residue  analytical  protocols  is  illustrated  using  the 
herbicides  chlorsulfuron,  sulfmeturon  methyl,  and 
AC  243,997  and  the  application  os  this  plan  to  the 
reversed-phase  solid-phase  extraction  of  trace  resi- 
dues from  aqueous  environmental  samples  is  dem- 
onstrated. The  plan  involves  controlling  the  fac- 
tors influencing  retention  by  solid-phase  extraction 
while  elution  is  first  optimized.  Once  elution  is 
optimized,  the  parameters  controlling  retention  are 
varied  for  optimization.  The  influence  of  pH, 
sample  concentration  and  volume,  sorbent  mass, 
and  solvent  strength  and  volume  on  the  removal  of 
thrace  organics  from  water  is  discussed.  (Lantz- 
PTT) 
W88-04005 


FACTORS  INFLUENCING  CAPILLARY  ANAL- 
YSES OF  VOLATILE  POLLUTANTS, 

Supelco,  Inc.,  Bellefonte,  PA. 

N.  H.  Mosesman,  L.  M.  Sidisky,  and  S.  D. 

Corman. 

Journal   of  Chromatographic    Science   JCHSBZ, 

Vol.  25,  No.  8,  p  351-355,  August  1987.  8  fig,  3  tab, 

9  ref. 

Descriptors:  'Pollutant  identification,  'Capillary 
analysis,  'Chemical  analysis,  'Volatile  organics, 
Temperature,  Flow  rate,  Measuring  instruments. 

Factors  influencing  analyses  of  volatile  pollutants 
by  wide-bore  capillary  chromatography  and 
purge-and-trap  techniques  are  determined  and  opti- 
mized. These  factors  include  the  initial  column 
temperature,  the  carrier  gas  flow  rate,  the  speed 
with  which  the  compounds  are  desorbed  from  the 
rap,  and  the  type  of  detector  used.  A  carrier  gas 
flow  of  10  ml/min  and  an  initial  column  tempera- 
ture of  10  C  are  the  optimum  conditions  to  use  for 
purge-and-trap  analyses  of  volatile  priority  pollut- 
ants from  a  0.75-mm  i.d.  VOCOL  capillary 
column.  Once  all  of  these  factors  are  optimized, 
volatile  pollutants  are  readily  analyzed.  (Lantz- 
PTT) 
W88-04006 


DETERMINATION  OF  PURGEABLE  HALO- 
CARBONS  AND  AROMATICS  BY  PHOTOION- 
IZATION  AND  HALL  ELECTROLYTIC  CON- 
DUCTIVITY DETECTORS  CONNECTED  IN 
SERIES, 

Acurex  Corp.,  Mountain  View,  CA.  Environmen- 
tal Systems  Div. 

V.  Lopez-Avila,  N.  Heath,  and  A.  Hu. 
Journal   of  Chromatographic   Science   JCHSBZ, 
Vol.  25,  No.  8,  p  356-363,  August  1987.  2  fig,  8  tab, 
8  ref. 

Descriptors:  'Halocarbons,  'Aromatic  com- 
pounds, 'Pollutant  identification,  'Chemical  analy- 
sis, Conductivity,  Measuring  instruments. 

The  purge-and-trap  technique,  combined  with  a 
photoionization  detector  (PID)  and  a  Hall  electro- 
lytic conductivity  detector  (EICD)  connected  in 
series  was  investigated  for  the  determination  of  46 
volatile  organic  compounds.  Both  packed  and 
open  tubular  capillary  columns  were  evaluated. 
Twenty  compounds  arranged  in  nine  groups  coe- 
luted  on  the  1%  SP-1000  on  Carbopack  B  column, 
and  15  compounds  arranged  in  five  groups  coelut- 
ed  on  the  n-octane/Porosil  column.  Preliminary 
experiments  with  wide-bore  capillary  columns  in- 
dicate that  either  the  VOCOL  or  the  DB-624  open 
tubular  capillary  column  can  be  used  for  the  pri- 
mary analysis  of  Methods  8010  and  8020  com- 
pounds. However,  neither  column  is  able  to  com- 
pletely resolve  all  compounds.  Twenty  compounds 
arranged  in  eight  groups  coeluted  on  the  VOCOL 
(diphenyl  dimethyl  polysiloxane  with  crosslinking 
moieties,  Supelco,  Inc)  open  tubular  capillary 
column  and  1 1  compounds  arranged  in  five  groups 
coelute  on  the  DB-624  (cyanopropyl  phenyl  di- 


methyl polysiloxane,  J&W  Scientific)  open  tubular 
capillary  column.  Method  precision  of  the  purge- 
and-trap  technique  with  a  PID  and  a  Hall  EICD 
connected  in  series,  as  assessed  from  the  instrument 
response  at  a  known  concentration  per  compound, 
is  better  than  +  or  -  30%  (except  for  dichloro- 
methane)  and  has  a  mean  value  of  +  or  -  12%. 
Method  accuracy  ranges  from  82  to  104%  for 
groundwater  samples.  Method  detection  limits 
vary  with  each  compound  and  range  from  0.1  to 
0.9  ppb  for  water  samples  and  1  to  5  ppm  for  soil 
samples.  (Author's  abstract) 
W88-04007 


ANALYSIS  OF  PURGEABLE  ORGANICS  EN 
WATER  BY  CAPILLARY  GC/PID-EICD, 

HNU  Systems,  Inc.,  Newton,  MA. 
J.  N.  Driscoll,  M.  Duffy,  S.  Pappas,  and  M.  Webb. 
Journal   of  Chromatographic   Science   JCHSBZ, 
Vol.  25,  No.  8,  p  369-380,  August  1987.  7  fig,  4  tab, 
13  ref. 

Descriptors:  'Organic  compounds,  'Water  analy- 
sis, 'Pollutant  identification,  'Gas  chromatogra- 
phy, 'Photoionization,  Measuring  instruments, 
Chemical  analysis,  Groundwater  quality,  Ground- 
water pollution,  Aromatic  compounds,  Alkanes. 

Some  aspects  involved  in  converting  US  EPA 
Methods  601  and  602  to  the  use  of  capillary  col- 
umns instead  of  packed  columns  are  discussed.  The 
conversion  optimizes  the  methods  so  that  a  pho- 
toionization detector  (PID)  and  an  electrolytic 
conductivity  detector  (EICD)  can  be  run  in  series. 
Also  discussed  is  a  modification  of  Method  602  to 
permit  the  analysis  of  aromatics  in  gasoline-con- 
taminated groundwater  samples  that  contain  signif- 
icant quantities  of  alkanes.  The  substitution  of  a 
530-micrometer  f used-silica  capillary  column  for  a 
packed  column  results  in  improvements  in  resolu- 
tion, sensitivity,  speed  of  analysis,  and  reliability. 
(Author's  abstract) 
W88-04008 


NUMERICAL  TECHNIQUE  TO  CORRECT 
FOR  WEAK  ACID  ERRORS  EN  GRAN  FUNC- 
TION ANALYSIS  OF  TITRATION  DATA, 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 

Environmental  Engineering. 

J.  J.  Bisogni,  and  T.  E.  Barnard. 

Water  Research  WATRAG,  Vol.  21,  No.  10,  p 

1207-1216,  October  1987.  8  fig,  4  tab,  15  ref. 

Descriptors:  'Water  analysis,  'Weak  acids,  'Acid 
rain,  'Aqueous  solutions,  'Gran  function,  'Titra- 
tion, 'Acidity,  Chemical  analysis,  Mathematical 
studies,  Model  studies,  Carbon  dioxide. 

The  separation  of  acidity  of  aqueous  samples  into 
strong  and  weak  acid  components  by  ordinary 
Gran  functions  analysis  has  been  shown  to  give 
erroneous  results.  A  numerical  method  is  presented 
which  fits  titration  data  to  a  multi-monoprotic 
weak  acid  model.  The  method  accumulates  weak 
acids  by  assigning  a  series  of  monoprotic  dissocia- 
tion constants.  The  major  attributes  of  the  model- 
ing approach  presented  here  are:  (1)  no  assump- 
tions concerning  the  initial  amount  of  strong  acid, 
nor  number  and  relative  concentrations  of  weak 
acids  are  required;  and  (2)  the  method  accommo- 
dates the  problem  of  C02  contamination  in  strong 
base  titrant  and  accounts  for  its  effects  on  titration 
data.  (Lantz-PTT) 
W88-04023 


PHOSPHATE  EXCHANGE  CHARACTERIS- 
TICS OF  WET  AND  DRIED  SEDEvIENT  SAM- 
PLES FROM  A  HYPERTROPHIC  RESER- 
VOIR: EMPLICATIONS  FOR  THE  MEASURE- 
MENTS OF  SEDEvIENT  PHOSPHORUS 
STATUS, 

National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 
A.  J.  Twinch. 

Water  Research  WATRAG,  Vol.  21,  No.  10,  p 
1225-1230,  October  1987.  3  fig,  1  tab,  19  ref. 

Descriptors:  'Phosphates,  'Sediments,  'Chemical 
analysis,  'Reservoirs,  'Hartbeespoort  Dam,  *Hy- 
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pereutrophic  reservoirs.  Sample  preparation,  Eu- 
txophic  lakes,  Lake  sediments,  Nutrient  cycling, 
Dehydration. 

Changes  in  the  phosphate  exchange  characteristics 
induced  in  sediment  samples  by  drying  during 
preparation  for  analysis,  are  examined.  Comparison 
of  selected  sediment  parameters  measured  in  wet 
and  dried  subsamples  of  a  range  of  sediments  from 
hypereutrophic  Hartbeespoort  Dam  showed  that 
air  drying  resulted  in  major  changes  in  their  physi- 
cal and  chemical  composition.  Particle  size  distri- 
bution in  the  dried  sediments  showed  a  shift 
toward  larger  particles,  particularly  in  samples  in 
which  smaller  particles  were  abundant,  indicative 
of  irreversible  aggregation  of  finer  particles. 
Drying  decreased  the  bioavailable  phosphorus 
(NTA-extractable)  content  of  sediments  but  re- 
duced the  phosphate  buffering  capacity  and  in- 
creased the  phosphate  equilibrium  concentrations 
by  a  factor  of  3,  thereby  increasing  the  phosphate 
release  potential  of  dried  sediments.  Since  sediment 
phosphorus  status  is  often  studied  with  a  view  to 
assessing  the  role  of  sediments  in  phosphorus  cy- 
cling and  eutrophication  control,  it  is  concluded 
that  inappropriate  decisions  could  result  from  the 
use  of  dried  samples  for  analysis.  The  implications 
of  these  results  in  the  marginal  zones  of  lakes, 
which  experience  natural  dehydration  during  peri- 
ods of  draw-down,  are  discussed.  (Author's  ab- 
stract) 
W88-O4025 


DETERMINANTS  OF  THE  MICROBIOLOGI- 
CAL CHARACTERISTICS  OF  SPA  POOLS  IN 
SOUTH  AUSTRALIA, 

South  Australian  Health  Commission,  Adelaide. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-04026 


MICROCOMPUTER-INTERFACED  CONTINU- 
OUS FLOW  TOXICITY  TEST  SYSTEM, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Environ- 
mental and  Industrial  Health. 
W.  H.  Hong,  P.  G.  Meier,  and  R.  A.  Deininger. 
Water  Research  WATRAG,  Vol.  21,  No.   10,  p 
1249-1257,  October  1987.  9  fig,  12  ref. 

Descriptors:  *Monitoring,  *Bioindicators,  •Micro- 
computers, 'Continuous  flow,  'Toxicity,  Water 
quality  control,  Bioassays,  Computers,  Costs,  Flow 
rates,  Water  quality. 

While  continuous-flow  tests  for  toxicity  evaluation 
are  preferable  over  static  tests,  their  use  has  been 
limited  due  to  problems  associated  with  their  oper- 
ation. Fluctuations  in  toxicant  concentrations 
during  exposure  periods  require  frequent  analyses 
and  represent  a  drawback  in  conventional  diluter 
systems.  To  reduce  toxicant  fluctuations  and  to 
maintain  suitable  water  quality  during  long-term 
test  periods,  a  low  cost  microcomputer-interfaced 
monitoring  system  (MIMS)  was  installed  on  a 
Benoit  type  serial  diluter.  The  system  monitored 
flow  rates  of  test  solutions  and  measured  a  number 
of  water  quality  parameters.  The  MIMS  system 
provided  up-to-date  information  on  whether  the 
test  was  progressing  well  and  indicated  when  dilut- 
er maintenance  was  needed.  The  MIMS  interfaced 
diluter  system  performed  well  in  long-term  contin- 
uous-flow tests  with  minimal  disruption  and  elimi- 
nated experimental  failure.  (Author's  abstract) 
W88-O4028 


APPLICATION  OF  TRACER  TECHNIQUES  TO 
CONTINUOUS-FLOW  TOXICITY  TESTING, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Environ- 
mental and  Industrial  Health. 
P.  G.  Meier,  W.  H.  Hong,  and  R.  A.  Deininger. 
Water  Research  WATRAG,  Vol.  21,  No.   10,  p 
1259-1264,  October  1987.  5  fig,  1  tab,  9  ref. 

Descriptors:  'Tracers,  'Continuous  flow,  'Bioindi- 
cators,  'Toxicity,  'Monitoring,  Water  quality  con- 
trol, Chemical  analysis,  Statistical  analysis,  Dye 
tracers,  Bioassays,  Rhodamine  WT,  Lethal  limits, 
Minnows. 

Frequent  toxicant  analyses  are  essential  for  good 
quality  data  in  long-term  continuous-flow   tests. 


Due  to  the  time  consuming  and  costly  chemical 
analyses,  exposure  levels  are  measured  at  best  on  a 
daily  basis.  These  infrequent  determinations  may 
not  detect  variability  in  toxicant  concentrations 
that  could  result  in  test  failures.  To  minimize  repet- 
itive testing  and  improve  data  quality,  a  dye  tracer 
method  was  evaluated.  Rhodamine  WT  was  select- 
ed as  a  toxicant  tracer  because  of  easy  detectabil- 
ity,  low  toxicity  to  aquatic  organisms,  and  negligi- 
ble transformation  in  the  aquatic  environment.  Re- 
sults over  a  24  h  period  showed  that  rhodamine 
reliably  predicted  the  toxicant  (diquat)  concentra- 
tions with  an  r  value  of  0.99.  Based  upon  these 
data,  two  replicate  long-term  tests  with  and  with- 
out tracer  were  carried  out  exposing  fathead  min- 
nows Pimephales  promelas  to  diquat  (M'ethylene- 
2:2'-dipiridium  dibromide).  The  test  results  indicat- 
ed that  the  added  rhodamine  WT  did  not  alter  the 
diquat  toxicity  to  fathead  minnows  using  LC  sub 
50  and  EC  sub  50  values  for  comparisons.  From 
these  findings,  it  is  concluded  that  dye  tracers  are 
suitable  toxicant  surrogates.  Their  use  in  flow- 
through  tests  allow  more  frequent  analyses  which 
result  in  better  data  and  minimizes  experimental 
failure.  (Author's  abstract) 
W88-04029 


TRACE  METALS:  CD,  CU,  PB  AND  ZN  IN 
GELATINOUS  MACROPLANKTON  FROM 
THE  NORTHWESTERN  MEDrTERRANEAN, 

Institut  National  de  la  Sante  et  de  la  Recherche 
Medicale,  Paris  (France). 
M.  Romeo,  M.  Gnassia-Barelli,  and  C.  Carre. 
Water  Research  WATRAG,  Vol.  21,  No.   10,  p 
1287-1292,  October  1987.  5  tab,  31  ref. 

Descriptors:  'Path  of  pollutants,  'Pollutant  identi- 
fication, 'Cadmium,  'Biological  magnification, 
'Bioaccumulation,  'Copper,  'Lead,  'Zinc,  *Ma- 
croplankton,  'Mediterranean  Sea,  Heavy  metals, 
Tunicates,  Cnidarians,  Ctenophores,  Mollusks. 

Gelatinous  macroplankton  organisms  were  collect- 
ed in  May  1984  in  Villefranche-sur-Mer  Bay  and 
analyzed  for  cadmium,  copper,  lead  and  zinc. 
Analyses  were  carried  out  by  polarography  for 
Cd,  Cu  and  Pb  and  by  flame  atomic  absorption  for 
Zn.  Phosphorus  was  also  measured  in  the  samples 
as  a  biomass  parameter  due  to  difficulties  inherent 
in  measuring  dry  weight  of  gelatinous  organisms. 
The  samples  contain  Tunicates,  Cnidarians  (Hy- 
dromedusae,  Siphonophores  and  Scyphomedusae), 
Ctenophores  and  Mollusks.  Crustaceans  living  on 
some  Tunicates  were  also  sampled.  With  regard  to 
Cd,  Cu  and  Pb,  mean  concentrations  did  not  show 
significant  differences  among  the  phyla  studied: 
especially  for  Tunicates  with  mean  values  of  0. 1  ng 
Cd/microgram  P,  2.0  ng  Cu/microgram  P  and  0.9 
ng  Pb/microgram  P,  for  Cnidarians  (Hydrozoa: 
Siphonophores)  with  mean  values  of  0.4  nano- 
grams Cd/microgram  P,  1,6  nanograms  Cu/micro- 
gram P  and  1.0  nanograms  Pb/microgram  P  and 
for  Cnidarians  (Hydrozoa:  Siphonophores)  with 
mean  values  of  0.5  nanograms  Cd/microgram  P, 
2.5  nanograms  Cu/micrograms  P,  and  0.6  nano- 
grams Pb/microgram  P.  On  the  other  hand,  mean 
zinc  concentrations  were  significantly  lower  in  Tu- 
nicates (7.9  nanograms  Zn/microgram  P)  than  in 
Cnidarians  (3.68  nanograms  Zn/microgram  P). 
Zinc  seems  to  be  preferentially  concentrated  in 
organisms  which  are  rich  in  the  collagen  constitut- 
ing the  mesoglea,  such  as  in  Cnidarians,  Cteno- 
phores, and  gelatinous  Mollusks,  rather  than  in 
organisms  rich  in  tunicin  such  as  the  Tunicates. 
(Lantz-PTT) 
W88-O4033 


DETERMINATION  OF  NITRATE  IN  WATER 
USING    AMMONIA    PROBES    AND    REDUC- 
TION BY  TITANIUM  an), 
Iowa  State  Univ.,  Ames.  Dept.  of  Botany. 
W.  G.  Crumpton,  T.  M.  Isenhart,  and  C.  M. 
Hersh. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  59,  No.  10,  p  905-908,  October 
1987.  1  fig,  2  tab,  9  ref.  Iowa  State  Water  Re- 
sources Research  Inst.  Project  No.  G- 1225-05  and 
Army  Corps  of  Engineers  Contract  No. 
DACW25-86-0007. 


Descriptors:  'Water  analysis,  'Nitrates,  'Pollutant 
identification,  'Chemical  analysis,  Monitoring,  Ti- 
tanium, Ammonia. 

A  procedure  is  described  for  the  determination  of 
nitrate  in  water  at  concentrations  between  0.02  and 
30  mg/L  N03-N.  Nitrate  is  converted  to  ammonia 
by  alkaline  reduction  with  TiC13  in  gas  tight  reac- 
tion vials.  Ammonia  is  determined  before  and  after 
reduction  using  a  gas-sensing  probe  and  nitrate  is 
calculated  by  difference.  The  procedure  is  simple, 
inexpensive,  and  suitable  for  routine  analysis  of 
samples  as  small  as  5  ml.  There  are  no  significant 
interferences  and  results  are  comparable  to  those 
obtained  using  automated  cadmium  reduction. 
(Author's  abstract) 
W88-04074 


ENVIRONMENTAL  CONTAMINATION  BY 
POLYCHLORINATED  DIBENZO-P-DIOXINS 
AND  DIBENZOFURANS  ASSOCIATED  WITH 
PULP  AND  PAPER  MILL  DISCHARGE, 

Environmental  Research  Lab.-Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-04078 


SURVIVAL     OF    CANDDDA     ALBICANS     IN 
TROPICAL  MARINE  AND  FRESH  WATERS, 

Puerto  Rico  Univ.,  Rio  Piedras.  Microbial  Ecolo- 
gy Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-04082 


BENZTHIAZOLES  IN  ESTUARINE  SEDI- 
MENTS AS  INDICATORS  OF  STREET 
RUNOFF, 

Lawrence  Livermore  National  Lab.,  CA.  Environ- 
mental Sciences  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-04095 


MUSSELS  AS  BIOINDICATORS  OF  PCB  POL- 
LUTION: A  CASE  STUDY  ON  UPTAKE  AND 
RELEASE  OF  PCB  ISOMERS  AND  CON- 
GENERS IN  GREEN-LIPPED  MUSSELS 
(PERNA  VTRIDIS)  IN  HONG  KONG  WATERS, 
Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Envi- 
ronment Conservation. 

S.  Tanabe,  R.  Tatsukawa,  and  D.  J.  H.  Phillips. 
Environmental    Pollution    (Series    A)    EPEBD7, 
Vol.  47,  No.  1,  p  41-62,  1987.  10  fig,  3  tab,  49  ref. 
Ministry  of  Education,   Science  and  Culture  of 
Japan  Grant  60030060. 

Descriptors:  'Bioindicators,  'Polychlorinated  bi- 
phenyls,  'Mussels,  'Fate  of  pollutants,  'Water 
quality,  'Path  of  pollutants,  Pollutant  identifica- 
tion, Mollusks,  Hong  Kong,  Accumulation,  Bioac- 
cumulation, Lipids,  Water  pollution,  Monitoring, 
Chemical  analysis,  Kinetics. 

The  uptake  and  release  of  PCB  isomers  and  con- 
geners were  examined  in  green-lipped  mussels 
(Perna  viridis)  through  a  transplantation  experi- 
ment in  two  locations  in  Hong  Kong  waters.  Rapid 
rates  of  uptake  and  release  of  relatively  less  lipo- 
philic lower-chlorinated  PCBs  were  observed  in 
the  mussels,  indicating  that  the  primary  mechanism 
for  bioaccumulation  of  lipophilic  pollutants  in  P. 
viridis  complies  with  the  concept  of  equilibrium 
partitioning.  Thus,  data  for  contaminant  concentra- 
tions are  most  appropriately  based  upon  lipid 
weights  of  samples  when  using  mussels  as  bioindi- 
cators of  aquatic  PCB  pollution.  Considering  the 
kinetic  parameters  of  PCBs  based  on  lipid  weight- 
related  data,  it  is  concluded  that  P.  viridis  is  able  to 
respond  rapidly  to  changes  in  ambient  levels  of 
PCBs.  This  is  significant  in  determining  the  useful- 
ness and  limitations  of  mussels  as  bioindicators  for 
monitoring  programs  investigating  aquatic  pollu- 
tion by  PCBs.  (Author's  abstract) 
W88-04128 


TWO  ENZYME  IMMUNOASSAYS  TO  SCREEN 
FOR  2,4-DICHLOROPHENOXYACETIC  ACID 
IN  WATER, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Bio- 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5A — Identification  Of  Pollutants 


chemistry. 
J.  Fleeker. 

Journal  -  Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  70,  No.  5,  p  874-878,  Septem- 
ber/October 1987.  3  fig,  1  tab,  17  ref. 

Descriptors:  *Pollutant  identification,  ♦Immunoas- 
say, 'Chemical  analysis,  *2,4-Dichlorophenoxyace- 
tic  acid,  *Assay,  Bioassay,  Enzymes,  Herbicides, 
Groundwater,  Municipal  water,  Rivers,  Monitor- 
ing, Detection  limits. 

Two  solid-phase  enzyme  immunoassays  were  de- 
veloped to  measure  2,4-dichlorophenoxyacetic 
acid  (2,4-D),  using  two  sets  of  structurally  distinct 
immunogens  and  enzyme  ligands.  The  2,4-D 
analog,  2-methyl-4-chlorophenoxyacetic  acid,  gave 
similar  responses  with  both  methods,  whereas 
other  phenoxy  herbicides  cross-reacted  differently. 
In  method  A,  the  aromatic  moiety  of  2,4-D  was 
distal  from  the  carrier  protein  and  labeled  enzyme, 
whereas  in  method  B,  the  acetic  acid  portion  of  the 
herbicide  was  distal.  The  use  of  both  methods  to 
screen  for  this  herbicide  in  groundwater  and  mu- 
nicipal and  river  waters  reduced  the  number  of 
false-positive  responses.  Water  sources  having  a 
low  background  response  could  be  monitored  with 
either  method  alone.  When  a  concentration  step, 
with  disposable  C18-extraction  columns,  was  used, 
the  limit  of  sensitivity  was  5  micrograms/liter. 
Method  A  was  the  more  sensitive  of  the  two 
methods  with  a  limit  of  detection  of  10  micro- 
grams/liter without  the  concentration  step.  (Au- 
thor's abstract) 
W88-04135 


ATMOSPHERIC  H202  MEASUREMENT: 
COMPARISON  OF  COLD  TRAP  METHOD 
WITH  IMPINGER  BUBBLING  METHOD, 

California  Univ.,  Los  Angeles.  Inst,  of  Geophysics 

and  Planetary  Physics. 

H.  Sakugawa,  and  I.  R.  Kaplan. 

Atmospheric  Environment  ATENBP,  Vol.  21,  No. 

8,  p  1791-1798,  August  1987.  1  fig,  6  tab,  39  ref. 

USEPA  Agreement  CR-807864-02-0. 

Descriptors:  *Hydrogen  peroxide,  'Measuring  in- 
struments, "Pollutant  identification,  'Comparison 
studies,  *Cold  trap  method,  'Impinger  Bubbling 
method,  Air  pollution,  Hydrocarbons,  Aromatic 
compounds,  Olefins,  Organic  compounds. 

Atmospheric  H202  was  collected  by  a  cold  trap 
method  using  dry  ice-acetone  slush  as  the  refriger- 
ant. The  air  was  drawn  by  a  pump  into  a  glass  gas 
trap  immersed  in  the  dry  ice-acetone  slush  in  a 
dewar  flask  at  a  flow  rate  of  2.5  liters/minute  for  2 
hours.  Collection  efficiency  was  >99%  and  negli- 
gible interferences  by  03,  S02  or  organic  matter 
with  the  collected  H202  in  the  trap  were  ob- 
served. This  method  was  compared  with  the  air 
impinger  bubbling  method  previously  described. 
The  measured  total  peroxide  (H202  +  organic 
peroxide)  values  in  a  series  of  air  samples  collected 
by  the  impinger  bubbling  method  (0.06  -  3.7  ppb) 
were  always  higher  than  those  obtained  by  the 
cold  trap  method  (0.02  -  1.2  ppb).  Laboratory 
experiments  suggest  that  the  difference  in  values 
between  the  two  methods  probably  results  from 
the  aqueous  phase  generation  of  H202  and  organic 
peroxide  in  the  impinger  solution  by  a  reaction  of 
atmospheric  03  with  olefinic  and  aromatic  com- 
pounds. If  these  03-organic  compound  reactions 
which  occur  in  the  impinger  also  occur  in  aqueous 
droplets  in  the  atmosphere,  the  process  could  be 
very  important  for  aqueous  phase  generation  of 
H202  in  clouds  and  rainwater.  (Author's  abstract) 
wood.043  23 
W88-04139 


AUTOMATIC  RAIN  GAUGE  FOR  CONTINU- 
OUS, REAL  TIME  DETERMINATION  OF 
RAINWATER  CHEMISTRY, 

Central  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-04141 


METALS    FN    CRAYFISH    FROM    NEUTRAL- 
IZED ACIDIC  AND  NON-ACIDIC  LAKES, 


Laurentian  Univ.,  Sudbury  (Ontario).  Dept.  of  Bi- 
ology. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-04147 


MEASURING  TRI-N-BUTYLTIN  IN  SALMON 
BY  ATOMIC  ABSORPTION:  ANALYSIS  WITH 
AND  WITHOUT  GAS  CHROMATOGRAPHY, 

National  Marine  Fisheries  Service,  Auke  Bay,  AK. 

Auke  Bay  Lab. 

J.  W.  Short. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.  3,  p  412-416, 

September  1987.  2  tab,  8  ref. 

Descriptors:  *Tri-n-butyltin,  'Tin,  'Pollutant  iden- 
tification, 'Gas  chromatography,  'Salmon, 
•Chemical  analysis,  Fish,  Measuring  instruments, 
Bioaccumulation,  Tissue  analysis,  Comparison 
studies,  heavy  metals. 

Two  methods  of  chemical  analysis  to  determine 
the  concentration  of  tri-n-butyltin  (TBT),  frequent- 
ly found  as  an  active  ingredient  in  anti-foulant 
preparations,  are  compared;  one  method  is  specific 
for  the  compound,  the  other  is  not.  Salmon  from  a 
previous  study  on  TBT  exposure  were  selected  for 
analysis.  Of  these  fish,  12  were  chinook  salmon 
reared  in  sea  pens  treated  with  TBT  anti-foulants, 
5  were  chinook  salmon  not  exposed  to  TBT,  and 
13  were  various  types  of  adult  salmon  of  that  were 
advertised  as  products  of  aquaculture  and  were 
purchased  in  fish  markets  in  northwestern  USA. 
Hexane  extracts  of  the  fish  tissue  were  analyzed  by 
a  simple  screening  method  in  which  total  tin  con- 
tent was  determined  by  atomic  absorption  spectro- 
photometry and  by  a  more  elaborate  method  em- 
ploying a  gas  chromatograph  with  an  atomic  ab- 
sorption spectrophotometer  as  a  detector  (GCAA). 
The  GCAA  method  involves  separation  of  TBT 
by  gas  chromatography,  reduction  of  TBT  to  me- 
tallic tin  by  a  hydrogen-rich  flame,  and  atomic 
absorption  spectrophotometric  determination  of 
the  vaporized  tin.  All  of  the  salmon  reared  in  TBT- 
treated  pens,  but  none  from  the  untreated  pens, 
contained  readily  detectable  concentrations  of 
TBT  in  muscle  tissues;  the  screening  method  iden- 
tified all  12  salmon  that  contained  TBT  as  deter- 
mined by  the  GCAA  method.  However,  the 
screening  method  had  a  tendency  to  overestimate 
TBT  concentrations  in  salmon  flesh  as  compared 
with  concentrations  obtained  by  the  GCAA 
method  making  the  screening  method  most  appro- 
priate for  identifying  biological  samples  for  more 
critical  analysis  for  TBT.  (Wood-PTT) 
W88-04149 


IDENTIFICATION  OF  OIL  SPILLS  IN  HAR- 
BOURS BY  MEANS  OF  PATTERN  RECOGNI- 
TION, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Inst,  for 

Theoretical  Physics. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04164 


X-RAY  FLUORESCENCE  DETERMINATION 
OF  PRE-EXTRACTED  ALUMINIUM  AND 
GALLIUM  IN  WASTE-WATERS, 

Kazakhskii     Gosudarstvennyi     Univ.,     Alma-Ata 

(USSR).  Faculty  of  Chemistry. 

A.  I.  Zebreva,  L.  M.  Philippova,  N.  N.  Andreeva, 

and  N.  V.  Ivanova. 

Analytica  Chimica  Acta  ACACAM,  Vol.  195,  p 

357-361,  April  15,  1987.  3  fig,  3  tab,  7  ref. 

Descriptors:  'Pollutant  identification,  'Aluminum, 
'Gallium,  *X-ray  fluorescence,  'Fatty  acids, 
Wastewater,  Extraction  procedures,  Hydrogen  ion 
concentration,  Metal  extraction,  Phosphorus  com- 
pounds, Chemical  analysis. 

The  extraction  of  aluminum  and  gallium  into  a 
molten  commercial  C17-C20  fatty  acid  mixture 
without  and  with  addition  of  di-2-ethoxyhexyl- 
phosphoric  acid  (DEHP)  is  described.  The  effects 
of  temperature,  anionic  composition  of  the  aqueous 
phase,  concentrations  of  metals  and  reagents,  phase 
contact  times  and  phase  volume  ratios  were  exam- 
ined. Almost  quantitative  extraction  is  achieved 
within  3  minutes  at  about  pH  1  with  0.15-0.6  mol/ 


liter  DEHP  in  the  fatty  acid  mixture  for  organic/ 
aqueous  phase  ratios  of  1:5-1:100.  The  use  of  the 
DEHP  mixture  provided  more  distinct  phase  sepa- 
ration and  prevented  any  hydrolysis  of  the  metal 
ions.  The  solidified  melts  had  smooth  surfaces  and 
are,  therefore,  suitable  for  x-ray  fluorescence  spec- 
trophotometry. The  method  allows  selective  meas- 
urement of  aluminum  and  gallium  in  the  presence 
of  iron,  titanium,  lead,  bismuth,  scandium  and 
lanthanides  which  are  partly  extracted  into  the 
melt;  copper,  zinc,  cadmium,  calcium,  magnesium, 
strontium  and  beryllium  were  not  extracted  under 
the  above  conditions.  The  method  is  appropriate 
for  wastewaters.  (Wood-PTT) 
W88-04165 


EFFECT  OF  CHEMICAL  COMPOSITION  OF 
WATER  ON  HENRY'S  LAW  CONSTANT, 

Drexel   Univ.,   Philadelphia,   PA.   Environmental 

Studies  Inst. 

C.  Yurteri,  D.  F.  Ryan,  J.  J.  Callow,  and  M.  D. 

Gurol. 

Water     Pollution     Control     Federation     Journal 

JWPFA5,  Vol.  59,  No.  11,  p  950-956,  November 

1987.  2  fig,  8  tab,  21  ref.  EPA  Contract  No.  R- 

811128-01. 

Descriptors:  'Henry's  Law,  'Chemical  analysis, 
♦Pollutant  identification,  Organic  compounds,  Tol- 
uene, Trichloroethylene,  Humic  matter. 

The  effect  of  water  composition  on  the  measured 
Henry's  Law  constant,  H,  of  trichloroethylene  and 
toluene  was  studied  in  detail.  With  this  mention,  H 
values  determined  in  synthetic  solutions  were  com- 
pared using  experimental  design  techniques.  The 
main  factors  subject  to  statistical  treatment  were: 
concentration  of  the  organic  solute;  ionic  strength; 
presence  of  surfactants;  presence  of  humic  materi- 
al. Additional  experiments  in  pure  and  natural 
water  samples  were  carried  out  to  explain  the 
observed  effects.  H  constants  for  13  other  organic 
pollutants  (such  as  methylene  chloride,  carbon  tet- 
rachloride, benzene,  toluene,  etc.)  were  also  meas- 
ured in  distilled  and  deionized  water  at  20  C,  and 
compared  with  predicted  and  previously  reported 
values.  For  all  H  measurements,  the  principles  of 
the  Equilibrium  Partitioning  In  Closed  Systems 
method  were  implemented  with  either  gas  or  liquid 
chromatography  analyses.  The  results  confirm  that 
the  EPICS  method  can  be  used  for  the  reliable  H 
values  in  both  clean  and  polluted  waters.  (Lantz- 
PTT) 
W88-04197 


LEACHFNG  OF  TOXIC  METALS  FROM  EV- 
CESERATOR  ASHES, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

C.  W.  Francis,  and  G.  H.  White. 
Water     Pollution     Control     Federation    Journal 
JWPFA5,  Vol.  59,  No.  11,  p  979-986,  November 
1987.  2  fig,  5  tab,  14  ref.  DOE  Contract  No.  DE- 
AC05-840R21400. 

Descriptors:  'Pollutant  identification,  'Toxic 
metals,  'Leaching,  'Incineration,  Chemical  analy- 
sis, Leachates,  Metals,  Water  quality. 

Composited  ash  samples  from  four  operating  mu- 
nicipal waste  incinerators  were  leached  with  dis- 
tilled water  and  municipal  waste  leachate  to  deter- 
mine the  concentrations  of  toxic  metals  in  the 
resulting  leachates.  Concentrations  of  toxic  metals 
in  leachates  of  resource  recovery  ashes  leached 
with  water  were  considerably  less  than  those  in 
leachates  using  municipal  waste  leachate  as  the 
leaching  medium.  Leachate  concentrations  were 
compared  to  U.S.  EPA  primary  drinking  water 
standards  that  in  some  cases  were  exceeded.  Four 
waste-leaching  tests  were  compared:  the  California 
Waste  Extraction  Test  (WET),  the  EPA  Extrac- 
tion Procedure  (EP),  extraction  of  Fluid  No.  1  of 
the  recently  proposed  Toxicity  Characteristic 
Leaching  Procedure,  and  a  saturated  carbonic  acid 
medium.  The  WET  extracted  higher  concentra- 
tions of  toxic  metals.  (Author's  abstract) 
W88-O4201 
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Identification  Of  Pollutants — Group  5A 


MODELING  OF  MIREX  LOADINGS  TO  THE 
BOTTOM  SEDIMENTS  OF  LAKE  ONTARIO 
WITHIN  THE  NIAGARA  RIVER  PLUME, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  5B. 
W88-04204 


DISTRIBUTION   AND   CHARACTERIZATION 
OF  PCBS  IN  LAKE  MICHIGAN  WATER, 

Wisconsin  Univ.-Madison.  Water  Chemistry  Pro- 
gram. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-O4205 


TRACE  CONTAMINANT  STATUS  OF  HAMIL- 
TON HARBOUR, 

Ontario  Ministry  of  the  Environment,  Toronto. 

Water  Resources  Branch. 

D.  J.  Poulton. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

13,  No.  2,  p  193-201,   1987.  3  fig,  7  tab,  23  ref. 

Descriptors:  *Water  pollution  sources,  *Pollutant 
identification,  'Hamilton  Harbor,  *Chemical  anal- 
ysis, Heavy  metals,  Copper,  Dissolved  oxygen, 
Iron,  Polychlorinated  biphenyls,  Sediment  con- 
tamination, Hydrocarbons,  Chlorinated  com- 
pounds, Organic  compounds,  Niagara  River. 

Water  and  sediment  samples  collected  from  Hamil- 
ton Harbor  in  1982  were  analyzed  for  heavy  metals 
and  trace  organic  contaminants  to  obtain  an  im- 
proved knowledge  of  the  concentrations  of  these 
substances  and  the  frequency  of  violation  of  guide- 
lines and  objectives.  In  the  harbor  water,  copper 
exceeded  objectives  two-thirds  of  the  time,  while 
other  metals  exceeded  objectives  less  frequently. 
Higher  concentrations  were  found  in  the  southeast 
part  of  the  harbor  near  the  major  industrial  and 
municipal  discharges.  As  a  result  of  mildly  reduc- 
ing conditions  at  the  sediment-water  interface, 
higher  concentrations  of  manganese  were  found  in 
bottom  waters  during  late  summer;  however,  input 
of  dissolved  oxygen  from  Lake  Ontario  prevented 
highly  reducing  conditions  that  would  have  al- 
lowed iron  release  from  the  sediments.  PCBs  and 
BHCs  are  found  in  both  the  water  and  sediments, 
with  the  distribution  of  alpha-BHC  suggesting  that 
no  local  source  exists  for  this  compound.  Loadings 
of  heavy  metals  and  organic  compounds  from 
Hamilton  Harbor  to  Lake  Ontario  are  small,  com- 
pared with  either  the  Niagara  River  or  atmospher- 
ic sources.  (Author's  abstract) 
W88-04221 


RESTORATION  OF  HEAVILY  POLLUTED 
BRANCHES  OF  THE  SHATT  AL-ARAB  RIVER 
ERAQ, 

Basrah  Univ.  (Iraq).  Marine  Science  Centre. 

For  primary  bibliographic  entry  see  Field   5G 

W88-04258 


SPECIATION  OF  ALUMINUM  IN  AN  ACIDIC 
MOUNTAIN  STREAM, 

Pittsburgh  Univ.,  PA.  Graduate  School  of  Public 
Health. 

J.  R.  Miller,  and  J.  B.  Andelman. 
Water  Research  WATRAG,  Vol.  21,  No  8  p  999- 
1005,  August  1987.  6  fig,  4  tab,  25  ref.  EPA  Con- 
tract No.  CR-81 1 173. 

Descriptors:  *Acid  rain,  *Path  of  pollutants, 
♦Water  chemistry,  *Aluminum,  *Acidic  water, 
'Speciation,  Streams,  Pollutant  identification, 
Chemical  analysis,  Hydrogen  ion  concentration, 
Resins,  Humic  matter. 

Using  a  chelating  resin  a  practical  method  was 
developed  for  speciating  aluminum  in  those  oligo- 
trophic  streams  impacted  by  acid  rain.  The  four 
categories  operationally  defined  were  rapidly  ex- 
changeable (monomelic  and  small  polymeric  ca- 
tionically  charged  species),  moderately  fast  ex- 
changeable (principally  inorganically  complexed 
species),  slowly  exchangeable  (principally  organi- 
cally complexed  species),  and  nonexchangeable  or 
inert  aluminum  (strong  alumino-organic  complex- 
es, colloidal,  or  crystalline  forms).  Applying  the 


procedure  to  unfiltered  samples  collected  from  a 
mildly  acidic  mountain  stream,  it  was  found  that  in 
upstream  samples,  where  pH  was  low,  rapidly 
exchangeable  aluminum  species  dominated,  while 
in  the  downstream  samples,  where  pH  was  higher, 
the  moderately  fast  exchangeable,  slowly  ex- 
changeable, and  inert  aluminum  species  were  the 
.major  ones.  Two  principal  forms  of  particulate 
aluminum  were  also  identified  and  determined:  that 
which  dissolves  and  is  taken  up  by  the  resin  (prin- 
cipally inorganic)  and  that  which  remains  relative- 
ly inert  (principally  associated  with  humic  material 
and/or  other  organic  matter).  (Author's  abstract) 
W88-04264 


DESIGN  OF  AN  INDEX  OF  WATER  QUALITY, 

Auburn  Univ.,  AL.  Dept.  of  Accounting  and  Fi- 
nance. 

For  primary  bibliographic   entry  see   Field   5G. 
W88-04284 


ION-CHROMATOGRAPHY  IN  THE  ROUTINE 
ANALYSIS  OF  WATER  AND  ENVIRONMEN- 
TAL MATERIAL  (DIE  IONEN-CHROMATO- 
GRAPHIE  IN  DER  ROUTINEMAESSIGEN 
WASSER-  UND  UMWELTANALYTIK), 
Labor  fuer  Geoanalytik,   Hildesheim   (Germany, 

B.  Roessner,  J.  Behnert,  and  A.  Kipplinger. 
Fresenius'    Zeitschrift    fuer    Analytische    Chemie 
ZACFAU,  Vol.  327,  No.  7,  p  698-700,  July  1987.  5 
fig,  2  tab,  6  ref. 

Descriptors:  'Analytical  methods,  'Chlorides, 
•Chromatography,  'Pollutant  identifications, 
'Anions,  'Surface  waters,  'Wastewater  analysis, 
Chemical  analysis,  Chlorine,  Sulfur,  Boron,  Fluor- 
ides, Silicates,  Plants,  Foods. 

Single  Column  Ion  Chromatography  (SCIC)  using 
conductivity  detection  without  a  suppressor 
column  is  introduced.  Separations  are  described 
for  samples  with  a  greater  than  1000-fold  differ- 
ence in  the  anion  concentration.  A  combination  of 
Schweninger's  hydrolyzing  process  and  SCIC  is 
also  described.  On  the  basis  of  numerous  investiga- 
tions of  surface  waters  from  the  Soesetalsperre 
region,  good  reproducibility  and  comparability 
could  be  shown  for  the  values  obtained  via  this 
method  as  compared  to,  ion-sensitive  electrodes 
and  ion  chromatography  with  suppressor.  The 
method  is  safer  for  the  determination  of  total  chlo- 
rine and  sulfur  content  of  heating  oil  after  combus- 
tion in  Schweninger  or  Wickbold  devices.  The 
method  is  also  usable  in  anion  analysis  of  plants 
and  foodstuffs.  Finally,  the  determination  of 
weakly  dissociated  ions  (e.g.  borate,  fluoride,  sili- 
cate) is  described.  (Airone-PTT) 
W88-04323 


DETERMINATION  OF  N-PESTICIDES  IN 
NATURAL  WATERS, 

ESWE-Inst.  fuer  Wasserforschung  und  Wasser- 
technologie  G.m.b.H.,  Weisbaden  (Germany, 
F.R.).  *' 

U.  Oehmichen,  F.  Karrenbrock,  and  K.  Haberer. 
Fresenius'    Zeitschrift    fuer    Analytische    Chemie 
ZACFAU,  Vol.  327,  No.  7,  p  715-719,  July  1987  2 
fig,  7  tab,  17  ref. 

Descriptors:  'Analytical  methods,  'Pollutant  iden- 
tification, 'Chromatography,  'Drinking  water, 
'Pesticides,  Gas  chromatography,  Nitrogen  com- 
pounds, Detection  limits,  Reproducibility,  Precon- 
centration,  Regulations. 

Using  RP-C18  material  in  cartridges  to  preconcen- 
trate  natural  water  samples,  a  number  of  important 
GC-detectable  nitrogen  containing  pesticides  can 
be  analyzed.  For  the  8  pesticides  investigated,  this 
method  produces  high  and  consistent  preconcen- 
tration  ratios  over  the  entire  extraction  range  (50 
to  5000  ng/1)  of  these  compounds.  Acceptable 
repoducibility  is  achieved  for  preconcentration  of 
compounds  from  water  samples  with  both  low  and 
high  organic  loads.  The  use  of  HPLC  with  diode- 
array  detection  proved  to  be  less  useful  for  natural 
water  samples  than  GC.  Preconcentration  should 
be  a  first  step  in  simple  monitoring  of  these  water 
constituents,  especially  since  routine  surveys  may 
be  required  in  the  near  future.  (Airone-PTT) 


W88-04324 


EXPERIMENTAL  INVESTIGATIONS  ON  THE 
THIN-LAYER  CHROMATOGRAPHIC  DETER- 
MINATION OF  METHOXYCHLOR  IN 
WATERS  (EXPERIMENTELLE  UNTERSU- 
CHUNGEN  ZUR  DUENNSCHICHT-CHROMA- 
TOGRAPHISCHEN  BESTIMMUNG  VON 
METHOXYCHLOR  IN  WAESSERN), 
H.  Thielemann. 

Fresenius'  Zeitschrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  327,  Vol.  7,  p  720-721,  July  1987. 

Descriptors:  'Thin  layer  chromatography,  'Insec- 
ticides, 'Methoxychlor,  'Analytical  methods, 
'Pollutant  identification,  Separation  techniques, 
Water  analysis,  Wastewater  analysis,  Agricultural 
chemicals,  Agriculture,  Chemical  analysis. 

Thin  layer  chromatographic  analysis  of  water  sam- 
ples for  Methoxychlor  content  can  be  performed 
according  to  the  experimental  protocol  described 
here.  Visualization  is  achieved  via  silver  nitrate 
and  UV  irradiation.  Pretreatment  of  the  sample  by 
column  chromatography  may  be  necessary  to 
remove  interfering  species  (dyes,  oils,  etc).  A  spe- 
cific procedure  for  distinguishing  between  Meth- 
oxychlor and  Dicofolin,  is  included.  Qualitative, 
semi-quantitative,  and  quantitative  determination 
of  Methoxychlor  is  described.  (Airone-PTT) 
W88-04325 


DAILY  INTAKE  OF  U-234,  -235,  -238,  TH-228,  - 
230,  -232,  AND  RA-226,  -228  BY  NEW  YORK 
CITY  RESIDENTS, 

Department  of  Energy,  New  York.  Environmental 

Measurements  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04326 


NONDESTRUCTIVE  DETERMINATION  OF 
SELECTED  U-  AND  TH-SERIES  RADIONU- 
CLIDES IN  BIOLOGICAL  SAMPLES, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Contaminants  Div. 
S.  R.  Joshi. 

Health  Physics  HLTPAO,  Vol.  53,  No.  4,  p  417- 
420,  October  1987.  1  fig,  1  tab,  11  ref. 

Descriptors:  'Pollutant  identification,  'Analytical 
methods,  'Emission  pectroscopy,  'Uranium  radioi- 
sotopes, 'Thorium  radio  isotopes,  Gamma  radi- 
ation, Radioisotopes,  Pike,  Fish,  Bioaccumulation, 
Foods,  Food  chains,  Aquatic  environment. 

Establishing  the  levels  of  U-  or  Th-series  radionu- 
clides in  fish  is  a  common  form  of  study  which 
aims  at  deriving  the  radiation  dose  received  by  fish 
or  by  humans  consuming  contaminated  fish,  or  at 
understanding  the  role  of  fish  in  the  biogeochemi- 
cal  cycling  of  radionuclides.  Generally  these  meas- 
urements are  carried  out  using  wet  chemical  meth- 
ods which  require  much  time,  expensive  chemicals 
and  highly  skilled  staff,  and  which  may  compro- 
mise laboratory  safety  guidelines.  Since  the  decay 
of  several  important  U-  and  Th-series  radionuclides 
or  of  their  short-lived  daughters  is  accompanied  by 
the  emission  of  characteristic  gamma  rays,  the 
measurement  of  such  emissions  with  a  Ge  planar 
detector  constitutes  an  independent,  nondestruc- 
tive approach  to  the  assay  of  several  such  radionu- 
clides in  biomaterials  and  is  the  subject  of  this 
communication.  The  minimum  detectable  activity 
(MDA)  values  which  are  obtainable  with  our  de- 
tector system  generally  vary  between  about  5  and 
10  mBq/g  dry  mass  for  a  250  000  s  count  on  a  15-g 
sample.  MDA  values  vary  significantly  with  the 
radionuclide  and  the  sample  type.  Standard  meth- 
ods still  must  remain  the  choice  in  cases  where 
maximum  sensitivity  is  required,  although  for 
many  situations  involving  concentrations  and 
sample  sizes  suitable  for  low-energy  photon  analy- 
sis, the  described  technique  offers  a  very  attractive 
alternative.  (Airone-PTT) 
W88-04328 


ANALYSIS  OF  NITRATE  IN  ENVIRONMEN- 
TAL SAMPLES  BY  REVERSED-PHASE  HPLC, 


! 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5A— Identification  Of  Pollutants 


Emporia  State  Univ.,  KS.  Dept.  of  Chemistry. 
D.  C.  Schroeder. 

Journal  of  Chromatographic  Science  JCHSBZ, 
Vol.  25,  No.  9,  p  405-408,  September  1987.  2  fig,  4 
tab,  7  ref. 

Descriptors:  *Chromatography,  *Nitrates,  •Ana- 
lytical methods,  *Water  analysis,  Wastewater  anal- 
ysis, Chemical  interference,  Eutrophic  lakes,  Or- 
ganic compounds,  Detection  limits,  Nitrite,  Chro- 
mium, Sulfates,  Sulfonates,  Phenol,  Chemical  anal- 
ysis, High  performance,  Liquid  chromatography. 

A  method  is  presented  for  the  analysis  of  nitrate  in 
natural  waters  and  wastewater  by  high-perform- 
ance liquid  chromatography  (HPLC)  with  a  re- 
versed-phase  octadecyl  column,  aqueous  phos- 
phoric acid/dihydrogen  phosphate  mobile  phase, 
and  UV  detector.  The  optimum  nitrate  concentra- 
tion is  0.3  to  3  mg/1  as  N  with  linear  detector 
response  below  3  mg/1.  The  detection  limit  is  0.007 
mg/1.  Relative  standard  deviations  in  the  optimum 
range  are  consistently  less  than  one  percent.  Sever- 
al potential  interferences  have  been  investigated; 
nitrite  and  organic  chromophores  are  resolved 
from  nitrate  and  do  not  interfere.  Hexavalent  chro- 
mium and  sulfate  are  slight  positive  interferences, 
negligible  at  typical  environmental  concentrations. 
The  method  produces  results  in  agreement  with 
the  accepted  chromotropic  acid  method  except  in 
samples  from  eutrophic  lakes,  for  which  evidence 
is  presented  indicating  that  the  chromotropic  acid 
is  inaccurate.  (Author's  abstract) 
W88-04331 


DETERMINATION  OF  TRACE  METALS  IN 
NATURAL  WATERS  AT  NANOGRAM  PER 
LITER  LEVELS  BY  ELECTROTHERMAL 
ATOMIC  ABSORPTION  SPECTROMETRY 
AFTER  EXTRACTION  WITH  SODIUM  DreTH- 
YLDJTHIOCARBAMATE, 

Jadavpur  Univ.,  Calcutta  (India).  Dept.  of  Chemis- 
try. 

D.  Chakraborti,  F.  Adams,  W.  Van  Mol,  and  K.  J. 
Irgolic. 

Analytica  Chimica  Acta  ACACAM,  Vol.  196,  p 
23-31,  May  15,  1987.  1  fig,  4  tab,  23  ref. 

Descriptors:  *Pollutant  identification,  *Atomic  ab- 
sorption spectroscopy,  'Analytical  methods, 
•Trace  metals,  *Chemical  analysis,  Separation 
techniques,  Seawater,  Water  analysis,  Heavy 
metals,  Chelating  agents,  Lakes,  Rivers,  Chemical 
interference,  Detection  limits,  Cadmium,  Cobalt, 
Copper,  Iron,  Nickel,  Lead. 

The  determination  of  trace  metals  (Cd,  Co,  Cu,  Fe, 
Ni  and  Pb)  at  concentrations  found  in  fresh  and  sea 
waters  is  described.  The  metals  are  extracted  as 
diethyldithiocarbamates  from  500  ml  samples  into 
carbon  tetrachloride;  the  extracts  are  evaporated 
to  dryness  and  the  residues  are  mineralized  with 
0. 1  ml  of  concentrated  nitric  acid.  This  solution  is 
used  for  graphite-furnace  atomic  absorption  spec- 
trometry after  appropriate  dilution.  The  detection 
limits  are  10  pg  Cd,  150  pg  Co,  125  p  Cu,  100  pg 
Fe,  250  pg  Ni,  and  100  pg  Pb.  The  extraction/ 
mineralization  method  is  almost  free  from  interfer- 
ences, e.g.,  from  trace  elements  at  500-fold  and  Na, 
K,  Ca,  and  Mg  at  million-fold  amounts.  The  proce- 
dure is  successfully  applied  to  the  determination  of 
the  above  metals  in  deionized  water,  and  in  river 
and  sea  waters.  The  recommended  procedure 
avoids  the  slow  and  difficult  back-extraction  step 
with  aqueous  nitric  acid  which  is  sometimes  neces- 
sary to  prevent  loss  of  volatilized  metal  complexes 
during  ashing  and  drying.  (Airone-PTT) 
W88-04332 


SENSITIVE  DETERMINATION  OF  TRACES 
OF  BORON  IN  WATERS,  FERTILIZERS,  AND 
GEOLOGICAL  AND  BIOLOGIAL  MATERIALS 
BY  ISOTOPE-DILUTION  MASS  SPECTROME- 
TRY, 

Commission  of  the  European  Communities,  Geel 
(Belgium).  Central  Bureau  for  Nuclear  Measure- 
ments. 

N.  L.  Duchateau,  A.  Verbruggen,  F.  Hendrickx, 
and  P.  De  Bievre. 

Analytica  Chimica  Acta  ACACAM,  Vol.  196,  p 
41-47,  May  15,  1987.  2  fig,  3  tab,  13  ref. 


Descriptors:  'Pollutant  identification,  'Boron, 
*Mass  spectrometry,  'Analytical  methods,  Preci- 
sion, Trace  levels,  Water  analysis,  Chemical  analy- 
sis, Fertilizers,  Bioaccumulation,  Geochemistry. 

A  method  is  described  for  determining  traces  of 
boron  in  water,  fertilizers,  geological  and  biologi- 
cal (reference)  materials  by  isotope-dilution  mass 
spectrometry  after  separation  on  an  Amberlite 
IRA-743  borate-selective  ion-exchange  column. 
Boron  (5-250  ng/g)  in  water  can  be  determined 
with  an  accuracy  of  5-20%  (computed  on  a  2s 
basis).  After  correction  for  weighing  errors  and  for 
moisture  content,  which  varied  from  0  to  8%  for 
the  samples  tested,  1-35  micrograms/gm  boron  in 
'dry'  fertilizer,  biological  or  geological  sample  can 
be  assayed  with  an  accuracy  of  5-30%  (2s).  In  an 
International  Atomic  Energy  Agency  interlabora- 
tory  program  on  a  simulated  fresh  water  sample, 
the  method  yielded  a  value  of  24.3  +  or  -  2 
micrograms/1,  compared  to  the  make-up  value  of 
25  micrograms/1.  (Author's  abstract) 
W88-04333 


FLOW-INJECTION  METHOD  FOR  THE  DE- 
TERMINATION OF  TRACE  AMOUNTS  OF 
CHLORIDE  (ENTWICKLUNG  EINER  FLIES- 
SINJEKTIONSMETHODE  ZUR  BESTIM- 
MUNG  VON  CHLORID  IM  SPURENBEREICH 
DURCH  LEITFAEHIGKEITSDIFFERENZEN), 
Technische  Hochschule  Darmstadt  (Germany, 
F.R.).  Fachbereich  Anorganische  Chemie  und 
Kernchemie. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-04334 


SPECTROPHOTOMETRIC  DETERMINATION 
OF  ZINC  IN  COOKING  SALTS,  TAP  AND 
MINERAL  WATERS  WITH  PHENYLG- 
LYOXAL  MONO(2-PYRIDYL)HYDRAZONE, 

Seville  Univ.  (Spain).  Dept.  of  Bromatology,  Toxi- 
cology and  Applied  Chemical  Analysis. 
A.  G.  Asuero,  M.  L.  Marques,  and  M.  A. 
Herrador. 

Analytica  Chimica  Acta  ACACAM,  Vol.  196,  p 
311-316,  May  15  1987.  1  fig,  4  tab,  18  ref. 

Descriptors:  'Zinc,  'Chelating  agents,  'Spectro- 
photometry, 'Analytical  methods,  'Drinking 
water,  'Mineral  water,  Chemical  analysis,  Heavy 
metals,  Salts. 

The  behavior  of  phenylglyoxal  mono(2- 
pyridyl)hydrazone  (PGMPH)  with  various  metal 
ions  was  studied  by  spectrophotometry.  The  reac- 
tion of  zinc  with  PGMPH  provides  a  sensitive  and 
precise  method  for  the  determination  of  zinc  in  tap 
and  mineral  waters  and  in  cooking  salts.  Zinc  ion 
reacts  with  PGMPH  at  pH  7.2-8.5  in  solutions 
containing  40%  (v/v  ethanol  to  form  a  yellow- 
orange  complex  with  maximum  absorbance  at  464- 
47  nm.  The  molar  absorptivity  of  the  1:2  Zn- 
PGMPH  complex  is  71  300  liters  per  mole  per 
centimeter.  Virtually  all  the  pyridyl  reagents 
propsed  for  zinc,  including  the  present  method,  are 
subject  to  interferences  notably  from  cadmium, 
iron,  cobalt,  nickel  and  copper.  Isolation  of  the 
zinc  or  marking  of  foreign  ions  is  therefore  re- 
quired. (Airone-PTT) 
W88-04335 


COMPARISON  OF  TWO  CHELATING 
AGENTS  IMMOBILIZED  ON  CONTROLLED- 
PORE  GLASS  FOR  THE  PRECONCENTRA- 
TION  OF  ALUMINIUM  FROM  AQUEOUS  SO- 
LUTIONS, 

Portsmouth  Polytechnic  (England).  Dept.  of 
Chemistry. 

E.  A.  Allen,  M.  C.  Boardman,  and  B.  A.  Plunkett. 
Analytica  Chimica  Acta  ACACAM,  Vol.  196,  p 
323-327,  May  15,  1987.  1  fig,  1  tab,  14  ref. 

Descriptors:  'Pollutant  identification,  'Aluminum, 
'Analytical  methods,  'Preconcentration,  'Chelat- 
ing agents,  'Chemical  analysis,  Separation  tech- 
niques, Atomic  absorption  spectroscopy,  Water 
analysis,  Soil  chemistry,  Trace  metals. 

Aluminum  at  low  microgram/cu  cm  levels  can  be 
preconcentrated   on   columns   of  8-quinolinol   or 


EDTA  immobilized  on  controlled-pore  glass.  Dis- 
tribution coefficients  are  ca.  45  and  370  sq  cm/gm, 
respectively,  and  recoveries  of  aluminum  are  > 
80%  at  pH  >  4.6  and  pH  >  4.0,  respectively.  The 
eluted  aluminum  is  determined  by  atomic  absorp- 
tion spectrometry  in  a  nitrous  oxide/acetylene 
flame.  The  results  for  controlled-pore  glass/8-quin- 
olinol  agree  well  with  previously  obtained  results. 
Although  the  extent  of  extraction  is  lower  than 
desired,  greater  bed  depths  and  lower  flow  rates 
than  were  used  here  (3  cm  and  5  cu  cm/min, 
respectively)  should  achieve  complete  extraction. 
A  stronger  HC1  eluent  could  also  improve  recov- 
eries. (Airone-PTT) 
W88-04336 


WATER  TREATMENT  RELATED  CHARAC- 
TERIZATION OF  THE  PHOTOCHEMICAL 
DEGRADATION  PRODUCTS  OF  AQUATIC 
HUMIC  SUBSTANCES  (AUFBEREITUNGSOR- 
IENTIERTE  ASPEKTE  DES  PHOTOCHEMIS- 
CHEN  ABBAUS  AQUATISCHER  HUMIN- 
STOFFE), 

Technische  Univ.  Muenchen  (Germany,  F.R.). 
Inst,  fuer  Wasserchemie  und  Chemische  Balneolo- 
gie. 

For  primary  bibliographic  entry  see  Field  5F. 
W88-04341 


DETERMINATION  OF  ORGANIC  GROUP  PA- 
RAMETERS: AOCL,  AOBR,  AOS  IN  WATER 
BY  MEANS  OF  ION-CHROMATOGRAPHIC 
DETECTION.  ENRICHMENT  OF  MODEL 
SUBSTANCES  AND  ELIMINATION  OF  THE 
INORGANIC  ANION  ADSORPTION  (BESTTM- 
MUNG  DER  ORGANISCHEN  GRUPPENPARA- 
METER  AOCL,  AOBR,  AOS  IN  WAESSERN 
MIT  IONENCHROMATOGRAPHISCHER  DE- 
TECTION. ADSORPTION  ORGANISCHER 
MODELLSUBSTANZEN  UND  VERDRAEN- 
GUNG  ANORGANISCHER  ANIONEN  AUF 
CHLOR-  UND  SCHWEFELFREIER  AKTCV- 
KOHLE), 

Gesamthochschule   Paderborn    (Germany,    F.R.). 
Dept.  of  Applied  Chemistry. 
G.  Brandt,  and  A.  Kettrup. 

Zeitschrift  fuer  Wasser-  und  Abwasser-Forschung 
ZWABAQ,  Vol.  20,  No.  4,  p  133-138,  August 
1987.  12  fig,  3  tab,  19  ref. 

Descriptors:  'Halides,  'Pollutant  identification, 
'Chromatography,  'Sulfur,  'Chlorine,  'Bromine, 
'Water  quality,  'Enrichment,  'Analytical  meth- 
ods, Chlorinated  hydrocarbons,  Chloroform, 
Active  charcoal,  Adsorption,  Ionic  interference, 
Anions,  Drinking  water,  Surface  water,  Chlorides, 
Sulfates. 

Organohalides  are  a  group  of  compounds  of  con- 
siderable interest  in  the  field  of  water  research 
because  they  are  generally  suspected  of  causing 
adverse  health  effects.  The  analysis  of  organoha- 
lides in  water  as  a  group  parameter,  e.g.  'adsorb- 
able  organic  halides  AOX'  recognizes  that  many 
such  compounds  are  not  accounted  for  by  methods 
designed  to  identify  individual  compounds.  The 
differentiation  of  the  group  parameter  AOX  and 
the  determination  of  the  parameter  'adsorbable  or- 
ganic sulfur  compounds  AOS'  can  be  performed 
using  ion-chromatography  for  detection  of  the 
anions,  obtained  after  pyrohydrolysis  of  the  organ- 
ic adsorbed  compounds.  Investigations  of  enrich- 
ment of  organic  solutes  on  a  nearly  chlorine-  and 
sulfur-free  active  charcoal  have  been  performed. 
To  avoid  adsorption  of  interfering  inorganic 
anions,  experiments  for  reduction  of  these  interfer- 
ences have  been  carried  out.  (Author's  abstract) 
W88-04343 


INVESTIGATIONS  ON  SPECTRAL  INTERFER- 
ENCES IN  ICP-AES  (UNTERSUCHUNGEN 
UEBER  SPEKTRALE  INTERFERENZEN  IN 
DER  ICP-AES), 

W.  Jaeger,  and  I.  Horn. 

Zeitschrift  fuer  Wasser-  und  Abwasser-Forschung 
ZWABAQ,  Vol.  20,  No.  4,  p  138-141,  August 
1987.  2  fig,  2  tab,  6  ref. 
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Descriptors:  Measuring  instruments,  •Pollutant 
identification,  'Spectroscopy,  'Metals,  'Analytical 
methods.  Aluminum,  Tin,  Chemical  analysis,  De- 
tection limits.  Wastewater,  Drinking  water,  Water 
quality,  Environmental  quality.  Soil  analysis, 
Water  analysis,  Metals. 

Water,  wastewater,  sludge  and  soil  analysis  for 
metals  is  of  great  importance  in  environmental 
analysis.  ICP-AES  (inductively  coupled  plasma- 
atomic  emission  spectroscopy)  is  known  as  a  pre- 
cise, fast  and  cost-effective  method  for  this  pur- 
pose. There  is,  however,  the  problem  of  spectral 
interferences,  which  is  the  subject  of  this  study 
using  the  ICP  Plasma  Spec  2.5.  thirty-five  elements 
were  investigated  and  in  19  cases  interferences 
were  observed.  Two  particularly  interesting  exam- 
ples involved  the  metals  aluminum  and  tin  for 
which  no  interference-free  spectral  lines  could  be 
found.  For  the  group  of  hydride  forming  elements 
(Hg,  As,  Se,  Sb,  Bi)  the  combination  ICP-Plasma- 
Spec  2.5  plus  MHH-S  was  used  to  check  on  inter- 
ferences and  detection  limits.  In  the  case  of  these 
elements,  only  a  (completely  unsatisfactory)  detec- 
tion limit  of  only  0.1  ppm  could  generally  be 
achieved.  In  contrast,  the  AAS-Hydride  technique 
permits  detection  of  0.0001  to  0.001  ppm  without 
problems.  The  determination  of  tin  with  ICP-AES 
measurement  is  not  possible  due  to  interference 
from  other  emission  lines.  (Airone-PTT) 
W88-04344 


ADSORBABLE  ORGANIC  HALOGEN  (AOX) 
CONTENTS  IN  FLOWING  WATERS  OF  THE 
FEDERAL  REPUBLIC  OF  GERMANY  (AOX- 
GEHALTE  IN  FLIESSGEWAESSERN  DER 
BUNDESREPUBLIK  DEUTSCHLAND), 
Bundesanstalt  fuer  Gewaesserkunde,  Koblenz 
(Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5B. 
W88-04345 


CHLORINATED  BENZENES  IN  THE  MIDDLE 

RHINE  -  TO  THE  PROBLEM  OF  SETTING  UP 

A    BALANCE   (CHLORffiRTE    BENZOLE   IM 

MnTELRHEIN  -  ZUM  PROBLEM  EINER  BI- 

LANZIERUNG), 

Bundesanstalt     fuer     Gewaesserkunde,     Koblenz 

(Germany,  F.R.). 

R.  Petersen. 

Deutsche       Gewaesserkundliche       Mitteiluneen 

DGMTAO,  Vol.  31,  No.  2/3,  p  43-48,  July  1987 

11  fig,  8  tab,  7ref. 

Descriptors:  'Aromatic  hydrocarbons,  'Regula- 
tions, 'Chlorinated  hydrocarbons,  'Pollution  load, 
Rivers,  River  systems,  Water  quality,  Environmen- 
tal protection,  Error  analysis,  Rhine  River. 

Within  the  scope  of  the  European  Community's 
Water  Protection  Guidelines  No.  76/464/EWG, 
emmission  'threshold  values'  are  currently  being 
established  for  specific  substituted  aromatic  hydro- 
carbons, these  limits  are  based  on  production  rates, 
with  a  loss  of  1-2%.  The  measurement  results 
presented  here  represent  a  small  portion  of  the 
total  available  material  gained  in  the  years  1985/ 
86,  and  correspond  in  their  order  of  magnitude  to 
those  found  by  other  analysts.  Nevertheless,  a  de- 
tailed analytical  treatment  suggests  that  there  is 
error  potential  reflected  in  the  results  as  a  +  or  - 
50%  error.  Even  at  twice  the  obtained  values,  the 
concentrations  of  individual  compounds  in  the 
Middle  Rhine  usually  remain  under  1  microgram/1. 
However,  longitudinal  river  profiles  in  certain 
reaches  of  the  Rhine,  the  Elbe  and  the  Main  have 
indicate  concentrations  in  excess  of  1  microgram/1. 
For  all  compounds  the  increase  in  concentrations 
in  suspended  solids  and  sediments.  (Airone-PTT) 
W88-04346 


OPTIMIZATION     OF     REGIONAL     WATER 
QUALITY  MONITORING  STRATEGIES, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field   5G. 
W88-04357 


SESSMENT  IN  THE  COASTAL  MARINE  ENVI- 
RONMENT, 

Kuwait  Inst,  for  Scientific  Research,  Safat.  Dept. 

of  Environmental  Sciences. 

P.  Literathy,  L.  N.  Ali,  M.  A.  Zarba,  and  M.  A. 

AH. 

Water  Science  and  Technology  WSTED4,  Vol 

19,  Nos.  5/6,  p  781-792,  1987.  4  fig,  4  tab,  20  ref. 

Descriptors:  'Monitoring,  'Water  pollution  ef- 
fects, 'Bottom  sediments,  'Coastal  waters, 
'Marine  environment,  Marine  sediments,  Fate  of 
pollutants,  Pollutant  identification,  Phosphates, 
Heavy  metals. 

The  role  of  bottom  sediment  in  pollution  assess- 
ment of  surface  water  and  the  problems  related  to 
its  characterization  were  reviewed  and  identified. 
The  importance  of  data  validation  in  monitoring 
bottom  sediment  was  recognized.  The  effect  of 
grain  size  distribution  and  of  spatial  variations  in 
the  bottom  sediment  justified  a  sound  sampling  and 
analytical  protocol.  Analyzing  the  clay-silt  fraction 
to  reduce  the  effect  of  grain  size  was  reliable. 
Before  monitoring,  however,  one  should  prove 
that  bottom  sediment  characteristics  are  homoge- 
neous horizontally  around  the  sampling  site.  Due 
to  vertical  sediment  stratification  from  temporal 
variation  of  pollution,  identification  of  the  sedi- 
ment layer  to  be  monitored  is  important.  It  was 
found  that  'double  sampling',  i.e.,  simultaneous 
sampling  of  the  surface  and  the  top  1  cm  of  the 
sediment  layer  provided  representative  data  when 
redistribution  of  the  bottom  sediment  is  within 
acceptable  limits.  When  characterizing  the  release 
of  carbonate-bound  phosphates  and  heavy  metals 
from  sediments,  the  multistage  extraction  tech- 
nique with  carbon  dioxide  was  effective.  It  is  con- 
cluded that  pollutant  dynamics  and  the  impact  of 
the  intertidal  zones  on  the  coastal  marine  ecosys- 
tem could  be  evaluated  by  monitoring  the  sedi- 
ment, interstitial  water,  tidal  creek  and  tidal  waters 
simultaneously.  (Author's  abstract) 
W88-04362 


AUTOMATIC  DETECTION  OF  COLIFORM 
BACTERIA  FOR  INDUSTRIAL  CONTROL  OF 
DRINKING  WATER  QUALITY, 

Societe  Generale  pour  l'Agriculture,  Rueil-Mal- 

maison  (France). 

For  primary  bibliographic  entry  see  Field  7B. 

W88-04448 


NORTH  AND  SOUTH  AMERICAN  STLTMES 
ON  THE  POTENTIAL  OF  COLIPHAGE  AS  A 
WATER  QUALITY  INDICATOR, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

B.  J.  Dutka,  A.  El-Shaarawi,  M.  T.  Martins,  and  P. 
S.  Sanchez. 

Water  Research  WATRAG,  Vol.  21,  No.  9,  p 
1127-1134,  September,  1987.  5  fig,  5  tab,  27  ref. 

Descriptors:  'Bioindicators,  'Viruses,  'Coliforms, 
'Bacteriophage,  'Water  quality  control,  Water 
pollution,  Seawater,  Lakes,  Rivers,  Stream  pollu- 
tion, Water  quality,  Streptococcus,  Escherichia 
coli,  Path  of  pollutants,  Microbiological  studies. 

Studies  were  undertaken  to  assess  the  potential  of 
coliphages  to  be  used  universally  as  water  quality 
indicators  and  more  specifically  as  health  hazard 
indicators.  Data  were  obtained  from  three  water 
bodies,  a  northern  Canadian  river  (Ottawa  River), 
inshore  water  samples  from  Lake  Ontario  and  from 
marine  beaches  in  Brazil.  Data  indicated  that 
within  location  fecal  conform  and  coliphages  are 
positively  correlated.  Coliphage  values  can  be  pre- 
dicted by  using  fecal  coliforms  MPN,  fecal  strepto- 
cocci MF  and  E.  coli  MF  data.  A  water  quality 
guideline  of  20  coliphage/100  ml  for  recreational 
fresh  waters  is  proposed.  (Author's  abstract) 
W88-04452 


ROLE  AND   PROBLEMS   OF  MONITORING 
BOTTOM  SEDIMENT  FOR  POLLUTION  AS- 


THIOSULFATE-DECHLORINATION  INTER- 
FERENCE WITH  THE  FOLIN-CIOCALTEU 
REAGENT  METHOD  FOR  PROTEIN  DETER- 
MINATION, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Div.  of  En- 
vironmental Health  Engineering. 


Source*  Of  Pollution — Group  5B 

For  primary  bibliographic  entry  see  Field  5F. 

W88-04454 


5B.  Sources  Of  Pollution 


BEHAVIOR  OF  SOLUBLE  SALT  IN  SHARKEY 
CLAY-II, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  3C. 
W88-03500 


ALGAL  GROWTH  POTENTIALS  AND  HEAVY 
METAL  CONCENTRATIONS  OF  THE  PRI- 
MARY STREAMS  TO  UPPER  BEAVER  LAKE, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Botany  and 
Microbiology. 

R.  L.  Meyer,  W.  R.  Green,  K.  F.  Steele,  and  D. 
Wickliff. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-149324/ 
AS.  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Arkansas  Water  Resources  Research  Center, 
Fayetteville.  AWRRC  Publication  No.  122,  June 
1986.  94  p,  28  fig,  18  tab,  24  ref,  append.  Contract 
No.  14-08-0001-G1004.  Project  No.  USGS  G1004- 
02. 

Descriptors:  'Nutrients,  'Heavy  metals,  'Toxicity, 
'Water  pollution  effects,  'Arkansas,  Toxic  wastes, 
Path  of  pollutants. 

Algal  growth  potential  was  inhibited  by  heavy 
metals  in  upper  Beaver  Lake,  Arkansas.  Upper 
Beaver  Lake  receives  water  from  three  tributaries. 
One  contains  a  small  reservoir  and  the  combined 
streams  receive  sewage  input.  Collections  were 
made  approximately  monthly  at  eight  sites  for  the 
Algal  Assay  Bottle  Test  (AABT)  and  heavy  metal 
analysis.  In  general,  AABT  results  indicated  that 
the  collections  above  the  sewage  input  were  phos- 
phorus limited  while  those  below  were  nitrogen  or 
combined  nitrogen  and  phosphorus  limited. 
Growth  inhibition  occurred  during  summer  and 
early  fall  at  various  sites  with  greater  inhibition  at 
the  confluence  of  the  streams.  No  inhibitions  oc- 
curred at  the  site  below  the  sewage  input.  Heavy 
metal  concentrations  had  an  overall  tendency  to 
increase  downstream.  Values  within  the  small  res- 
ervoir were  50-100%  higher  than  in  the  feeder 
stream.  Highest  values  of  Pb  were  observed  below 
the  reservoir.  So4,  CI,  Mg,  Ca,  Na  and  K  had  high 
values  during  low  flow  in  August-October.  The 
low  values  were  independent  of  high  flow.  Pb 
followed  an  independent  pattern.  Storm  event  re- 
sults showed  that  the  Ca  maximum  was  before  the 
hydrographic  peak  while  Fe,  Mn,  Pb,  Zn,  Co,  Ni, 
Cu  and  Cd  attained  their  maximum  just  after  the 
peak.  Maximum  values  were  4-10  times  back- 
ground values.  Mn,  Pb  and  Fe  exceeded  EPA 
recommended  standards  for  drinking  water. 
(USGS) 
W88-03502 


COOLING  WATER  POLLUTANTS:  BIOACCU- 
MULATION  BY  CORBICULA, 

Oak  Ridge  National  Lab.,  TN. 
N.  E.  Lee,  W.  R.  Haag,  and  R.  L.  Jolley. 
IN:   Water  Chlorination:   Environmental   Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk.  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  851-870,  6  fig,  3  tab,  16  ref. 

Descriptors:  'Fate  of  pollutants,  'Water  treatment, 
'Chlorination,  'Aquatic  habitats,  'Bioaccumula- 
tion,  Invertebrates,  Clams,  Corbicula,  Chlorinated 
hydrocarbons,  Organic  compounds,  Accumulation, 
Cooling  water,  Powerplants. 

Samples  of  Corbicula,  water,  and  sediment  were 
collected  in  discharge  areas  of  coal-fired  and  nu- 
clear powerplants  before  and  after  chlorine  expo- 
sure. About  50  compounds  were  qualitatively  iden- 
tified in  Corbicula  at  each  chlorinated  outfall  site, 
39%  of  which  were  common  to  two  or  more 
sampling  sites.  Most  of  the  compounds  were  carbo- 
hydrates, fatty  acids,  and  hydrocarbons.  Four 
chlorine  compounds  were  listed.  In  the  control 
Corbicula  samples  94  compounds  were  identified. 
Several  were  halogenated.  Phthalates  were  found 
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Group  5B — Sources  Of  Pollution 

at  some  sites.  Data  indicated  that  Corbicula  accu- 
mulates toxic  materials.  However,  the  premise  that 
chloroorganics  are  accumulated  from  the  chlorin- 
ated antifoulants  cannot  be  supported  conclusively. 
(Cassar-PTT) 
W88-03510 


WASTEWATER  INPUTS  AND  MARINE 
BIOACCUMULATION  OF  PRIORITY  POL- 
LUTANT ORGANICS  OFF  SOUTHERN  CALI- 
FORNIA, 

Dames  and  Moore  Marine  Services,  Los  Angeles, 
CA. 

D.  R.  Young,  R.  W.  Gossett,  R.  B.  Baird,  D.  A. 
Brown,  and  P.  A.  Taylor. 

IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk.  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  871-884,  1  fig,  5  tab,  18  ref. 

Descriptors:  *Fate  of  pollutants,  *Wastewater 
analysis,  *Chlorination,  *Aquatic  habitats,  Sedi- 
ments, Organic  compounds,  Chlorinated  hydrocar- 
bons, Tetrachloroethylene,  Seawater,  Inverte- 
brates, Marine  invertebrates,  Fish,  Accumulation, 
Bioaccumulation. 

Primary  effluents  of  municipal  wastewaters  in 
southern  California  were  sampled  during  July 
1978.  About  10%  of  the  113  priority  pollutant 
trace  organics  were  measured  above  the  10-ppb 
level.  Since  dilution  of  seawater  was  at  least  100, 
the  final  concentration  of  priority  pollutants  was 
estimated  at  <0.1  ppb.  Generally,  volatile  organics 
occurred  at  the  highest  levels  in  municipal 
wastewaters.  Nevertheless,  the  sediments  in  a 
highly  contaminated  outfall  zone  contained  <0.5- 
ppb  wet  weight  of  these  compounds.  None  of  the 
compounds  were  found  in  liver  tissue  of  benthic 
feeding  fish  above  the  20-ppb  level.  Tetrachlor- 
oethylene appeared  in  several  samples  at  10-20 
ppb.  No  relationship  was  observed  between  the 
octanol:water  partition  coefficient  and  the  bioaccu- 
mulation index  selected  (the  ratio  of  average  con- 
centrations measured  in  fish  liver  and  final  efflu- 
ent). (Cassar-PTT) 
W88-03511 


BIOCONCENTRATION  OF  BROMOFORM  BY 
AMERICAN  OYSTERS,   CRASSOSTREA   VIR- 
GINICA  (G.),  EXPOSED  TO  CHLORINATED 
AND  DECHLORINATED  SEAWATER,   WITH 
NOTES  ON  SURVTVAL  AND  FEEDING, 
Research  Planning  Inst.,  Inc.,  Meggett,  SC. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-03522 


CONTAMINATION  OF  PURIFIED  WATER  BY 
MUTAGENIC  ELECTROPHILES, 

American  Univ.,  Washington,  DC.  Dept.  of  Chem- 
istry. 

A.  M.  Cheh,  R.  E.  Carlson,  J.  R.  Hildebrandt,  C. 
Woodward,  and  M.  A.  Pereira. 
IN:   Water   Chlorination:   Environmental   Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1221-1235,  5  fig,  4  tab,  30  ref. 

Descriptors:  *Water  treatment,  'Mutagens,  Organ- 
ic compounds,  Distillation,  Reverse  osmosis,  Mem- 
brane processes,  Activated  carbon,  Adsorption, 
Electrophiles,  Chlorinated  hydrocarbons. 

Concentrated  drinking  water  samples  from  four 
water  purification  systems  were  subjected  to  the 
Ames  assay  for  mutagenic  activity.  XAD  resins 
were  used  to  concentrate  electrophilic  organic 
compounds,  ranging  from  trihalomethanes  to  non- 
volatile, unidentified  compounds.  All  distilled 
waters  were  contaminated  to  some  extent  by  elec- 
trophile  carryover  (37-570  revertants/L  of  water). 
A  single-stage  distillation  in  an  electrically  heated 
still  nearly  doubled  the  level  of  mutagenic  electro- 
philes (570  revertants/L)  compared  with  the  influ- 
ent tap  water  (320  revertants/L).  Steam-driven 
distillation  appeared  to  cause  less  carryover,  reduc- 
ing influent  502-1014  revertants/L  to  37-90  rever- 
tants/L. Mutagenic  electrophiles  were  completely 
removed  from  a  reverse  osmosis  effluent  passed 
through  a  carbon  filtration-ion  exchange  system. 
(Cassar-PTT) 


W88-03539 


CHLORINE  VS  OZONE  AT  MARLBOROUGH, 
MASSACHUSETTS:  DISINFECTION  AND  MU- 
TAGENIC ACTIVITY  SCREENING, 

Oklahoma  State  Univ.,  Stillwater. 

For  primary  bibliographic  entry  see  Field   5D. 

W88-03541 


CONTRIBUTIONS  OF  SOME  CHLORINATED 
ALIPHATIC  COMPOUNDS  TO  THE  MUTAGE- 
NICITY OF  SPENT  KRAFT  PULP  CHLORINA- 
TION LIQUORS, 

Svenska  Traeforskningsinstitutet,  Stockholm. 
K.  P.  Kringstad,  P.  O.  Ljungquist,  F.  de  Sousa, 
and  L.  M.  Stromberg. 

IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1311-1323,  5  fig,  2  tab,  17  ref. 

Descriptors:  *Pollutant  identification,  *Pulp 
wastes,  'Chlorination,  'Wastewater  treatment, 
'Mutagens,  Organic  compounds,  2-Chloropro- 
penal. 

Two  spent  chlorination  liquors  from  kraft  pulp 
bleaching  were  analyzed  for  mutagens  using  the 
Ames  test,  strain  TA1535.  The  compounds  2-chlor- 
opropenal  and  1,3-dichloroacetone  were  present  at 
high  mutagenic  activity.  A  dose-response  curve  for 
2-chloropropenal  showed  that  this  compound  is 
probably  responsible  for  a  large  part  of  the  muta- 
genic activity  in  spent  chlorination  liquors.  A  dose 
of  50  ng/plate  yielded  about  170  revertants.  The 
dose  per  plate  of  this  compound  when  testing  spent 
chlorination  liquor  is  about  20-25  ng,  which  yields 
70-90  revertants.  Therefore  2-chloropropenal  is  re- 
sponsible for  45-55%  of  the  mutagenicity  in  the 
liquors.  A  dose-response  curve  for  1,3-dichloroace- 
tone showed  that,  although  it  has  high  mutagenic 
activity,  it  does  not  contribute  significantly  to  mu- 
tagenic activity  of  the  effluent  because  it  is  present 
in  low  concentrations.  None  of  the  following  ap- 
peared to  contribute  to  total  mutagenic  activity  to 
a  significant  degree:  trichloroethylene,  monochlor- 
oacetaldehyde,  1,1,3,3-tetrachloroacetone,  pen- 
tachloroacetone,  and  hexachloroacetone.  (Cassar- 
PTT) 
W88-03544 


CHLORESATION  OF  MUTAGENIC  FRAC- 
TIONS OF  COKE-PLANT  EFFLUENTS, 

Antwerpse  Waterwerken  (Belgium). 
F.  Van  Hoof,  and  G.  Manteleers. 
IN:   Water  Chlorination:   Environmental   Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1325-1332,  7  fig,  10  ref. 

Descriptors:  'Water  pollution  sources,  'Chlorina- 
tion, 'Coke  plants,  'Mutagens,  Industrial 
wastewater,  Wastewater  analysis,  Meuse  River, 
Belgium,  Fate  of  pollutants,  Organic  compounds, 
Polyaromatic  hydrocarbons,  Azaarenes,  Pollutant 
identification. 

Mutagens  were  isolated  from  coke  plant  effluents. 
In  the  neutral  extract  polyaromatic  hydrocarbons 
were  responsible  for  mutagenicity.  Compounds 
identified  included  naphthalene,  methylnaphtha- 
lene,  dimethylnapthalene,  biphenyl,  biphenylene, 
methylbiphenyl,  acenaphthene,  fluorene,  anthra- 
cene, phenanthrene,  and  indole.  In  the  basic  extract 
azaarenes  were  responsible  for  mutagenicity.  Com- 
pounds identified  in  this  fraction  included  quino- 
line,  methylquinoline,  triisoamylamine,  and  some 
higher  molecular  weight  azaarenes.  Chlorination 
of  the  mutagenically  active  fractions  removed  the 
mutagenic  activity.  This  evidence  suggests  that  the 
frameshift  promutagens  discharged  into  the  River 
Meuse  by  coke  plants  are  not  the  precursors  for 
direct-acting  mutagens  formed  by  prechlorination 
of  surface  water  from  the  river.  (Cassar-PTT) 
W88-03545 


TRUMLOMETHANE  VARIATION  IN  PUBLIC 
DRINKING  WATER  SUPPLIES, 

New  Jersey  Dept.  of  Environmental  Protection, 


Trenton. 

T.  A.  Burke,  J.  Amsel,  and  K.  P.  Cantor. 
IN:   Water   Chlorination:    Environmental   Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1343-1352,  3  fig,  3  tab,  14  ref. 

Descriptors:  'Fate  of  pollutants,  'Water  pollution 
sources,  'Trihalomethanes,  Chloroform,  Chlorinat- 
ed hydrocarbons,  Water  treatment,  Water  supply. 

Trihalomethanes  (THMs)  (chloroform,  brominated 
THMs,  and  total  THMs)  were  determined  in  raw, 
treated,  and  delivered  samples  of  15  New  Jersey 
water  supplies.  Ten  were  derived  from  surface 
water,  five  from  groundwater.  Systems  ranged  in 
size  from  1,017  to  750,000  persons  served.  The 
water  supplies  represented  sources  of  varying  po- 
tential contamination  from  surface  runoff  and  from 
wastewater  effluents.  Total  THMs  in  ppb  were  as 
follows:  raw  water,  none  detected  to  7.6;  treated 
water,  none  detected  to  144.2;  and  delivered  water, 
0.60  to  166.5.  Except  for  brominated  THMs  in 
delivered  water,  groundwater  supplies  had  signifi- 
cantly lower  levels  of  THM  in  treated  and  deliv- 
ered samples.  Raw  water  showed  no  significant 
difference  in  THM  levels  between  surface  and 
ground  sources.  Treated  and  delivered  water  from 
surface  supplies  showed  highest  levels  of  THM  in 
October  with  progressively  lower  levels  in  Decem- 
ber and  February.  Ground  supplies  showed  a  simi- 
lar trend,  but  the  differences  were  not  statistically 
significant.  (Cassar-PTT) 
W88-03547 


EPIDEMIOLOGIC  STUDIES  OF  CHLORINA- 
TION BY-PRODUCTS  IN  DRINKING  WATER: 
AN  OVERVIEW, 

National  Cancer  Inst.,   Bethesda,  MD.   Environ- 
mental Epidemiology  Branch. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-03550 


HEALTH  RISKS  OF  DRINKING  WATER  DIS- 
ENFECTANTS  AND  DISINFECTION  BY-PROD- 
UCTS, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-03551 


WATER  CHLORINATION   AND  FOODS-FDA 
CONSIDERATIONS  AND  CONCERNS, 

Food  and  Drug  Administration,  Rockville,  MD. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-03555 


SURVIVAL  OF  INDICATOR  ORGANISMS  IN 
A  DETENTION  POND  RECErVTNG  COM- 
BINED SEWER  OVERFLOW, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Water  Pollution  Control. 

L.  Lijklema,  B.  Habekotte,  C.  Hooijmans,  R.  H. 

Aalderink,  and  A.  H.  Havelaar. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  10,  p  9-17,  1986.  7  fig,  4  tab,  9  ref. 

Descriptors:  'Wastewater  disposal,  'Wastewater 
treatment,  'Fate  of  pollutants,  'Public  health, 
'Microorganisms,  Microbiological  studies,  Bacte- 
ria, Bacteriophages,  Sewage  bacteria,  Microorga- 


The  intensity,  duration  and  spatial  extent  of  micro- 
bial contamination  by  Combined  Sewer  Overflows 
impairs  the  beneficial  use  of  the  receiving  waters. 
This  study  examined  the  removal  of  four  groups  of 
indicator  bacteria  and  two  groups  of  bacterio- 
phages in  a  detention  pond  receiving  combined 
sewer  overflows,  and  the  survival  of  the  bacteria  in 
the  sediments.  The  overall  removal  rate  of  the 
bacteria  tended  to  be  somewhat  higher  than  the 
removal  rate  for  phages.  Most  values  were  in  the 
range  of  0.7-1.0  per  day  (e-basis).  Sedimentation 
was  of  limited  importance  except  for  a  short  period 
following  the  overflow  event.  Dilution  contributed 
to  a  reduction  of  0.3-0.4  per  day  and  die-off  rates 
were  about  0.3-0.6  per  day,  for  phages  perhaps  as 
low  as  0.2  per  day.  Survival  of  the  bacteria  in  the 
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sediment  was  much  better  than  in  the  water,  with 
net  loss  rates  approximately  0.1  per  day,  resulting 
in  a  more  or  less  continuous  contamination  of  the 
sediment  with  pathogenic  bacteria  as  represented 
by  indicator  organisms.  (Authors'  abstract) 
W88-03560 


SURVIVAL  AND  TRANSPORT  OF  HEPATITIS 
A  VIRUS  IN  SOILS,  GROUNDWATER  AND 
WASTEWATER, 

North  Carolina  Univ.  at  Chapel   Hill.   Dept.  of 

Environmental  Sciences  and  Engineering. 

M.  D.  Sobsey,  P.  A.  Shields,  F.  H.  Hauchman,  R. 

L.  Hazard,  and  L.  W.  Caton. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  10,  p  97-106,  1986.  7  tab,  22  ref.  EPA  grant 

CR8 10509. 

Descriptors:  *Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Groundwater,  'Wastewater  disposal,  Mi- 
croorgansims,  Wastewater  farming,  Viruses,  Public 
health.  Enteroviruses,  Diseases. 

The  transport  and  fate  of  enteric  viruses  in  ground- 
water and  soils  systems  is  an  important  public  and 
environmental  health  consideration  in  the  disposal 
of  wastewater  and  wastewater  sludges  on  land. 
Land  application  of  municipal  sewage  effluents  and 
sludges,  leachates  from  septic  tanks,  lagoons  and 
landfills,  and  broken  sewer  lines  pose  a  risk  of  viral 
contamination  of  the  soil  and  the  underlying 
groundwater.  Hepatitis  A  virus  (HAV),  poliovirus 
type  1  and  echovirus  type  1  were  studied  for  their 
adsorption  and  survival  in  groundwater, 
wastewater  and  soils  suspended  in  these  media,  and 
for  survival  and  transport  through  unsaturated 
miniature  soil  columns  intermittently  dosed  with 
virus-laden  groundwater  or  wastewater.  There 
were  differences  among  the  viruses  in  adsorption 
to  soils  (poliovirus  most,  echovirus  least).  All  three 
viruses  survived  well  (<90%  inactivation)  for  at 
least  12  weeks  in  groundwater,  wastewater  and  soil 
suspensions  at  5  C.  At  25  C,  HAV  survived  gener- 
ally longer,  with  90-99%  inactivation  of  HAV  and 
99.9-99.99%  inactivation  of  poliovirus  and  echo- 
virus  in  12  weeks.  In  miniature  soil  columns  dosed 
with  virus-laden  groundwater  or  wastewater,  virus 
reductions  were  generally  least  for  echovirus  and 
greatest  for  poliovirus.  The  ability  of  HAV  to 
survive  for  long  periods  in  soils,  groundwater  and 
wastewater  and  to  migrate  to  some  extent  through 
unsaturated  soils  helps  to  explain  why  HAV  can 
contaminate  groundwater  and  cause  outbreaks  of 
groundwaterborne  disease.  (Authors'  abstract) 
W88-03570 


DISINFECTION  OF  CHLORINE  RESISTENT 
ENTEROVIRUSES  IN  GROUND  WATER  BY 
ULTRAVIOLET  IRRADIATION, 

Thames  Water  Authority,  London  (England). 
J.  S.  Slade,  N.  R.  Harris,  and  R.  G.  Chisholm. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  10,  p  115-123,  1986.  5  tab,  5  ref. 

Descriptors:  'Groundwater,  'Fate  of  pollutants, 
'Water  treatment,  'Enteroviruses,  'Disinfection, 
Chlorination,  Ultraviolet  radiation,  Public  health. 

The  discovery  of  human  enteric  viruses  in  a  well 
which  had  long  yielded  water  of  the  highest  stand- 
ard aroused  interest  which  revealed  two  unusual 
phenomena.  Viruses  were  consistently  present,  at 
low  concentrations,  in  the  absence  of  the  normal 
bacterial  indicators  of  fecal  pollution,  and  the  vi- 
ruses were  exceptionally  resistant  to  conventional 
chlorine  disinfection.  The  human  enteroviruses, 
predominantly  poliovirus  type  1,  survived  disinfec- 
tion at  1.0  mg/liter  of  free  residual  chlorine  main- 
tained for  a  minimum  contact  time  of  1 5  min  at  pH 
7.2  and  11  C.  Disinfection  with  1.5  mg/liter  of 
chlorine  under  the  same  conditions  resulted  in 
virus  inactivation.  The  viruses  were  also  destroyed 
by  exposure  to  25  mJ/sq  cm  of  ultraviolet  light.  It 
appears  that  the  chlorine  resistance  of  these  viruses 
is  due  to  their  association  with  an  organic  floe 
rather  than  to  any  innate  property  of  the  virus  or 
the  water.  (Authors'  abstract) 
W88-03572 


DRINKING      WATER     TRANSMISSION      OF 
GIARDIASIS  IN  THE  UNITED  STATES, 


Health  Effects  P.esearch  Lab.,  Cincinnati,  OH. 
E.  W.  Akin,  and  W.  Jakubowski. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  10,  p  219-226,  1986.  3  tab,  30  ref. 

Descriptors:  'Human  diseases,  'Giardia,  Drinking 
water,  Parasites,  Protozoans,  Pathogens,  Public 
health,  Diseases. 

Giardia  lamblia  is  recognized  as  a  cause  of  disease 
that  ranges  from  mild  to  severe  and  debilitating 
gastroenteritis.  Since  1965  drinking  water  has  been 
implicated  as  an  important  route  of  transmission. 
An  outbreak  at  a  Colorado  ski  resort  caused  123 
persons  to  experience  acute  enteritis,  possibly  giar- 
diasis, from  suspected  sewage  contamination  of  a 
well  water  supply.  Giardia  was  first  isolated  from  a 
water  supply  implicated  in  an  outbreak  in  1975  that 
resulted  in  359  confirmed  cases  over  a  7  month 
period.  Subsequent  outbreaks  have  clearly  estab- 
lished the  role  of  water  in  Giardia  transmission. 
From  1965  to  1984,  90  waterborne  outbreaks  with 
23,776  cases  of  giardiasis  were  reported  in  the 
United  States.  Filtration  with  adequate  chemical 
pretreatment  is  an  important  barrier.  Adequate  dis- 
infection is  essential  to  the  prevention  of  water- 
borne  giardiasis.  (Authors'  abstract) 
W88-03584 


ROLE  OF  ANIMALS  IN  THE  WATERBORNE 
TRANSMISSION  OF  VIRUSES, 

Southwest  Foundation  for  Biomedical  Research, 

San  Antonio,  TX. 

S.  S.  Kalter. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  10,  p  241-263,  1986.  2  tab,  77  ref. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Viruses,  'Human  diseases,  Public  health, 
Diseases,  Pathogens,  Microorganisms. 

Water  contamination  by  human  viruses  is  well 
established,  as  is  the  waterborne  transmission  of 
human  viruses  to  the  human  with  resulting  disease. 
Other  forms  of  life  also  carry  viruses  of  human  and 
non-human  origin  and  these,  too,  are  known  to 
transmit  diseases  to  humans  in  some  instances. 
What  is  not  well  understood  and  has  not  been 
studied  is  the  occurrence  in  water  of  viruses  de- 
rived from  sources  other  than  humans.  From  the 
available  information  it  would  appear  that  human 
disease  as  a  result  of  water  transmission  of  non- 
human  viruses  has  been  inconsequential.  This 
review  probes  the  various  sources  of  non-human 
viruses  and  demonstrates  the  potential  for  direct 
and  indirect  causation  of  human  disease  as  well  as 
the  indirect  effect  on  the  human  by  virtue  of 
possible  effects  on  other  animal  and  plant  life. 
Viruses  from  non-human  sources  are  described, 
their  recognized  infectivity  indicated,  and  an  at- 
tempt is  made  to  describe  the  implications  of  these 
findings.  (Author's  abstract) 
W88-03587 


UNDERGROUND  STORAGE  TANKS  POTEN- 
TIAL FOR  ECONOMIC  DISASTER, 

Law  Environmental  Services,  Marietta,  GA. 
D.  L.  Russell,  and  S.  W.  Hart. 
Chemical  Engineering  CHEEA3,  Vol.  94,  No.  4,  p 
61-69,  March  1987.  4  fig,  3  tab,  4  ref. 

Descriptors:  'Environmental  policy,  'Storage 
tanks,  'Underground  storage,  'Environmental  ef- 
fects, 'Legal  aspects,  'Legislation,  'Liability, 
'Regulations,  'Hazardous  materials,  'Testing  pro- 
cedures, 'Environmental  protection,  Leakage,  Pe- 
troleum, Chemicals,  Engineering,  Environmental 
quality,  Planning,  Standards,  Construction,  Con- 
taminants, Monitoring. 

In  1984,  Congress  amended  the  Resource  Conser- 
vation and  Recovery  Act  adding  provisions  to 
control  the  underground  storage  of  hazardous  sub- 
stances along  with  hazardous  wastes.  The  Amend- 
ment also  set  up  requirements  for  underground- 
tank  monitoring  and  leak  detection,  and  told  EPA 
to  establish  financial  responsibility  standards  for 
tank  owners.  The  final  regulations  governing  un- 
derground storage  tanks  are  to  be  issued  in  mid- 
1987.  Underground-tank  integrity  testing,  and  the 
use  of  periodic  groundwater  monitoring,  will  be 


required  on  all  underground-tank  systems.  A  brief 
overview  of  the  commercially  available  volumet- 
ric-type tank  testing  systems,  and  summaries  of 
their  limitations  are  provided.  The  objectives  of  an 
assessment  program  should  be  to  determine  which 
of  the  four  types  of  contamination  (contaminated 
soil,  free  product,  dissolved  constituents  or  vapor 
phase)  are  present.  A  corrective-action  program 
should  consist  of  two  parts:  elimination  of  the 
source,  and  cleanup  of  contaminants.  Eliminating 
underground  storage  tanks  or  installing  the  neces- 
sary containment  facilities  that  are  required  to  pre- 
vent the  loss  of  chemicals  into  the  ground  should 
be  considered.  (Main-PTT) 
W88-03610 


STORMWATER  POLLUTION  MODELLING: 
MINOR  SOURCES  OF  POLLUTANTS  IN 
URBAN  SEWER  NETWORKS, 

P.E.S.  Engineering  Coll.,  Mandya  (India).  Dept.  of 

Civil  Engineering. 

B.  Shivalingaiah,  and  W.  James. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 

Vol.  14,  p  131-134,  1987.  1  tab,  11  ref. 

Descriptors:  Descriptors:*Water  pollution  sources, 
'Model  studies,  'Urban  runoff,  'Sewers,  'Air  pol- 
lution, 'Storm  water,  'Storm  runoff,  Pollution, 
Storm-overflow  sewers,  Canopy  washoff,  Base 
flow. 

In  addition  to  the  well-known,  major  pollution 
processes  of  dry  weather  buildup  and  wet  weather 
washoff  and  routing,  some  less  obvious  minor 
processes  contribute  background  pollutants  to 
urban  stormwater.  Since  related  pollutant  loads 
during  storm  events  are  not  significant,  the  proc- 
esses are  termed  'minor.'  These  processes,  which 
appear  to  be  seasonally  persistent,  include  aerosol 
and  gaseous  scavenging  from  the  atmosphere,  leaf 
canopy  washoff,  dry  weather  base  flow,  and  local 
deposition/erosion  due  to  obstructions.  Equations 
are  presented  for  each  process.  Algorithms  for 
these  equations  were  incorperated  in  version  3  of 
the  U.S.  Environmental  Protection  Agency  storm- 
water  management  mode!  (SWMM3)  and  tested 
collectivley.  The  modified  version  is  known  as 
CHGQUAL.  The  effect  of  variable  time  steps  in 
the  computational  scheme  is  discussed. 
CHGQUAL  evidently  contains  more  process-ori- 
ented algorithms  and  may  predict  surface  water 
pollution  management  options  better  than 
SWMM3.  Until  more  definite  data  becomes  avail- 
able, however,  CHGQUAL  should  be  used  with 
caution.  (Author's  abstract) 
W88-03645 


EFFECTS  OF  SALINITY  AND  VARYING 
BORON  CONCENTRATIONS  ON  BORON 
UPTAKE  AND  GROWTH  OF  WHEAT, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-03661 


EFFECTS  OF  COLORANTS  IN  THE  AQUATIC 
ENVIRONMENT, 

Imperial  Chemical  Industries  Ltd.,  Brixham  (Eng- 
land). Brixham  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-03663 


BIOCONCENTRATION   OF   ALCOHOL   ETH- 
OXYLATES  IN  CARP  (CYPRINUS  CARPIO), 

Tokyo  Metropolitan  Research  Inst,  for  Environ- 
mental Protection  (Japan). 
For  primary  bibliographic  entry  see  Field  5C. 
W88-03664 


BIOACCUMULATION    IN    FOOD    CHAINS-A 
RATIONAL  APPROACH, 

Institute  of  Terrestrial  Ecology,  Huntingdon  (Eng- 
land). Monks  Wood  Experimental  Station. 
F.  Moriarty,  and  C.  H.  Walker. 
Ecotoxicology       and       Environmental        Safety 
EESADV,  Vol.  13,  No.  2,  p  208-215,  April  1987.  3 
fig,  16  ref. 
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Descriptors:  *Path  of  pollutants,  'Pollutants, 
'Bioaccumulation,  *Food  chains,  Accumulation, 
Pollution,  Ecosystems,  Metabolism,  Ecology, 
Animal  size. 

How  much  and  how  quickly  pollutants  move 
along  food  webs  is  an  important  part  of  predicting 
ecological  effects.  Animal  size  and  comparative 
metabolism  are  two  important  aspects  that  have 
been  highly  ignored  for  the  most  part.  The  uptake, 
metabolism,  and  excretion  of  pollutants  by  individ- 
ual species  are  studied.  Data  were  used  to  predict 
the  behavior  of  pollutants  in  individuals,  and  from 
these  predictions  the  fate  of  pollutants  in  food 
chains  is  discussed.  The  validity  of  these  predic- 
tions can  be  tested  experimentally.  (Master-PTT) 
W88-03668 


FATE  OF  2,5,4'-TRICHLOROBIPHENYL  IN 
OUTDOOR  PONDS  AND  ITS  UPTAKE  VIA 
THE  GILLS  IN  GRASS  CARP  AND  RAINBOW 
TROUT, 

Shell  Research  Ltd.,  Sittingbourne  (England). 
N.  O.  Crossland,  D.  Bennett,  and  C.  J.  M.  Wolff. 
Ecotoxicology       and       Environmental       Safety 
EESADV,  Vol.  13,  No.  2,  p  225-238,  April  1987.  1 
fig,  11  tab,  21ref. 

Descriptors:  *Fate  of  pollutants,  *Path  of  pollut- 
ants, 'Polychlorinated  biphenyls,  'Pollutants, 
♦Bioaccumulation,* Fish  toxins,  Trout,  Rainbow 
trout,  Carp,  Grass  carp,  Fish,  Pollution,  Food 
chains,  Trichlorobiphenyl,  Biodegradation. 

A  field  experiment  was  carried  out  to  investigate 
the  fate  and  the  extent  to  which  food  chain  transfer 
of  a  PCB  congener  (2,5,4'-trichlorobiphenyl;3-CB) 
could  affect  its  potential  for  bioaccumulation. 
Three  35-cam  ponds  were  each  stocked  with  25 
rainbow  trout  (a  carnivore)  and  20  grass  carp  (a 
herbivore).  3-CB  was  supplied  to  each  pond  at  a 
nominal  concentration  of  14  microgram  (ug)  liter- 
1.  Samples  of  water,  sediment,  grass  carp,  rainbow 
trout,  aquatic  plants,  and  invertebrates  were  re- 
moved at  intervals  from  0  to  28  days  after  treat- 
ment and  residues  of  3-CB  were  determined  using 
gas-liquid  chromotography  with  electron-capture 
detection.  The  fate  of  3-CB  in  the  ponds  was 
determined  by  transport  rather  than  degradation 
processes.  Evaporation  accounted  for  86-87  per- 
cent loss  and  absorption  onto  sediment  and  biota 
for  11-12  percent  loss  of  3-CB  from  the  pond  water 
after  28  days.  The  kinetics  of  transport  between 
water,  air,  sediment,  and  biota  were  studied  after 
fitting  the  data  to  a  three-compartment  model. 
This  model  was  used  to  calculate  rates  of  evapora- 
tion K  sub  e  and  sorption.  The  calculated  value  for 
K  sub  e  was  in  good  agreement  with  predictions 
based  on  fundamental  relationships  between 
Henry's  constant,  windspeed,  and  ke.  Residues  of 
3-CB  in  rainbow  trout  accumulated  to  a  signifi- 
cantly greater  extent  (P  <  0.05)  than  in  grass  carp. 
This  difference  could  not  be  explained  by  differen- 
cesin  growth  rates,  distribution  of  lipids,  or  by  a 
difference  in  accumulation  of  3-CB  residues  via  the 
food  chain.  This  experimental  work  supports  the 
conclusion,  suggested  by  a  modeling  approach  of 
other  workers,  that  food  chain  accumulation  of 
PCBs  can  be  an  important  route  for  uptake  when 
environmental  concentrations  are  quite  low.  (Au- 
thor's abstract) 
W88-03669 


VIRAL  ANTIBODIES  IN  AGRICULTURAL 
POPULATIONS  EXPOSED  TO  AEROSOLS 
FORM  WASTEWATER  IRRIGATION  DURING 
A  VIRAL  DISEASE  OUTBREAK, 

Hadassah  Medical  School,  Jerusalem  (Israel).  En- 
vironmental Health  Lab. 

B.  Fattal,  M.  Margalith,  H.  I.  Shuval,  Y.  Wax,  and 
A.  Morag. 

American  Journal  of  Epidemiology  AJEPAS,  Vol. 
125,  No.  5,  May  1987.  2  fig,  5  tab,  12  ref. 

Descriptors:  'Water  pollution  effects,  *Path  of  pol- 
lutants, 'Pollutants,  'Human  diseases, 
'Wastewater  irrigation,  Irrigation,  Diseases,  Viral 
diseases,  Enteroviruses,  Hepatitis,  Wastewater  aer- 
osols, Aerosols. 

The  presence  of  antibodies  to  eight  enteroviruses 
(echovirus  typres  4,  7,  and  9,  coxsackievirus  types 


A9,  Bl,  B3,  B4,  and  hepatitis  A  virus)  and  varicel- 
lazoster  virus  was  determined  during  a  two-year 
period,  1980-1981,  in  paired  blood  samples  of  777 
persons  in  selected  agricultural  communities  (kib- 
butzim) in  Israel.  These  communities  were  divided 
into  several  categories  on  the  basis  of  waste-water 
utilization  for  sprinkler  irrigation  and/or  fish 
ponds.  Among  the  nine  viral  antibodies  studied, 
there  was  a  consistent  and  significant  excess  of 
antibodies  to  echovirus  typr  4  only,  particularly  in 
the  age  group  0-5  years,  in  kibbutzim  that  had  been 
exposed  to  aerosols  from  sprikler  irrigation  with 
partially  treated  wastewater  from  nearby  towns. 
This  finding  may  be  attribute  to  a  major  national 
echovirus  type  4  epidemic,  which  had  peaked 
shortly  before  the  collection  of  the  blood  samples. 
The  fact  that  no  similar  excess  of  viral  antibodies 
studied  was  found  in  any  of  the  kibbutz  categories 
implies  that,  under  nonepidemic  conditions,  expo- 
sure to  wastewater  aerosols  usually  does  not  lead 
to  an  excess  in  enteroviral  infection.  No  excess  of 
clinical  cases  of  echovirus  type  4-associated  disease 
(meningitis  or  encephalitis)  was  detected  in  the 
communities  exposed  to  wastewate  aerosol.  (Au- 
thor's abstract) 
W88-03672 


THEORY  OF  SOLUTE  TRANSPORT  BY 
GROUNDWATER, 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Fluid  Mechanics 

and  Heat  Transfer. 

G.  Dagan. 

Annual  Review  of  Fluid  Mechanics  ARVA3,  Vol. 

19,  p  183-215,  1987.  4  fig,  35  ref. 

Descriptors:  'Mathematical  analysis,  'Path  of  pol- 
lutants, 'Groundwater  pollution,  'Solute  trans- 
port, Aquifers,  Physico-chemical  interactions,  The- 
oretical analysis. 

The  development  of  solute  transport  theory  is  ex- 
amined, with  field  data  only  briefly  mentioned  to 
illustrate  salient  points.  The  discussion  is  limited  to 
the  transport  of  inert  solutes  at  low  concentrations, 
which  do  not  decay  or  ineract  with  the  solid 
matrix,  nor  influence  fluid  properties.  In  ground- 
water applications,  the  velocity  field  that  is  acces- 
sible either  by  direct  measurements  or  by  computa- 
tions is  Eulerian,  and  therefore  emphasis  is  placed 
on  the  relationship  between  transport  and  the  Eu- 
lerian velocity  field.  The  relationship  between 
transport  and  the  Eulerian  velocity  field  and  the 
heterogeneous  structure  is  considered  in  a  series  of 
mathematical  equations  which  relate  the  concen- 
tration field  to  the  heterogeneous  structure.  This 
can  be  achieved  by  deriving  the  relationship  be- 
tween the  velocity  field  and  the  formation  proper- 
ties. When  the  theory  was  compared  with  the 
results  of  a  very  elaborate  field  test  of  solute  trans- 
port at  the  Borden  site  in  Canada,  a  site  in  which 
both  hydraulic  conductivity  and  concentration 
have  been  mapped  extensively  in  space  and  time, 
there  satisfactory  agreement  in  view  of  the  various 
approximations  involved  in  the  process.  (Ray- 
PTT) 
W88-03685 


FATE  OF  7,12- 

DIMETHYLBENZ(A)ANTHRACENE  IN  RAIN- 
BOW TROUT,  SALMO  GAIRDNERI, 

New  York  Univ.  Medical  Center,  Tuxedo  Park. 
Lab.  of  Environmental  Studies. 
A.  R.  Schnitz,  K.  S.  Squibb,  and  J.  M.  O'Connor. 
Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  39,  No.l  p  29-36,  July 
1987.  3  tab,  9  ref.  Grant  API-4875  National  Insti- 
tute of  Environmental  Health  Sciences  (ES  0026). 

Descriptors:  'Trout,  'Fate  of  pollutants,  'Path  of 
pollutants,  'Water  pollution  effects,  'Polycyclic 
aromatic  hydrocarbons,  Dimethylbenzanthracene, 
Fish  metabolism,  Tissue  analysis. 

Sexually  immature  rainbow  trout  were  dosed  with 
7,  12-dimethylbenz  (a)  anthracene  (DMBA;  655  + 
or  -  8  ng)  by  gavage  under  light  anesthesia  and 
four  fish  sacrificed  at  6,  12,  24,  48,  and  72  hr  after 
dosing.  Muscle,  gill,  gall  bladder,  liver,  stomach, 
intestine,  and  trunk  kidney  were  analyzed.  DMBA 
was  assimilated  from  the  gut  of  rainbow  trout  and 
transported  to  tissues  rapidly,  with  the  majority  of 


the  body  burden  retained  in,  or  transported  to,  the 
hepatobiliary  system.  These  results  are  consistent 
with  the  concept  that  liver  metabolism,  transport 
of  parent  compound  and  conjugated  metabolites  to 
the  gall  bladder,  and  excretion  to  the  intestine,  is 
the  primary  route  for  polycyclic  hydrocarbon 
elimination  in  fishes.  (Ray-PTT) 
W88-03691 


TOTAL  AND  METHYL-MERCURY  CONTENT 
IN  BIVALVES,  MYTILUS  GALLOPROVINCIA- 
LIS  LAMARCK  AND  OSTREA  EDULIS  LIN- 
NAEUS: RELATIONSHIP  OF  BIOCHEMICAL 
COMPOSITION  AND  BODY  SIZE, 
Institut    Rudjer    Boskovic,    Zagreb    (Yugoslavia). 
Center  for  Marine  Research. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-03695 


LEAD  UPTAKE  AND  LEAD  LOSS  IN  THE 
FRESH  WATER  FIELD  CRAB,  BARYTEL- 
PHUSA  GUERINI,  ON  EXPOSURE  TO  OR- 
GANIC AND  INORGANIC  LEAD, 

Osmania  Univ.,  Hyderabad  (India). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-03696 


SEASONAL  VARIATION  OF  THE  CADMIUM 
CONTENT  OF  MUREX  TRUNCULUS  IN  A 
NON-CADMIUM  POLLUTED  ENVIRON- 
MENT, 

Liege  Univ.  (Belgium). 
J.  M.  Bouquegneau,  and  M.  Martoja. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  39,  No.l,  p  67-73,  July 
1987.  2  fig,  7  ref. 

Descriptors:  'Path  of  pollutants,  'Cadmium,  *Mol- 
lusks,  'Gastropods,  'Bay  of  Calvi  'Seasonal  varia- 
tion, Corsica,  Crustaceans,  Heavy  metals. 

Although  analyses  of  waters  of  the  Bay  of  Calvi  in 
Corsica  indicate  no  cadmium  pollution,  mollusks 
from  the  bay  contain  significant  amounts  of  cadmi- 
um. Investigation  of  this  anomaly  showed  that  the 
cadmium  content  of  the  soft  tissues  of  the  mollusks 
increased  from  February  to  July  and  decreased 
during  the  rest  of  the  year.  These  variations  appear 
not  to  be  related  to  the  sexual  cycle.  The  largest 
decrease  occurs  during  shell  formation.  It  is  con- 
cluded that:  1.  High  loads  of  cadmium  in  some 
species  are  not  necessarily  correlated  with  high 
levels  of  pollution  of  their  environment,  and  2. 
When  comparing  the  contamination  level  of  speci- 
mens from  a  single  species  caught  in  different 
areas,  the  season  during  which  they  have  been 
collected  should  be  taken  into  account.  (Ray-PTT) 
W88-03697 


COLIPHAGES  AND  BACTERIA  IN  GROUND- 
WATER FROM  TEHRAN,  IRAN, 

Tehran  Univ.  (Iran). 

M.  Shariatpanahi,  and  A.  C.  Anderson. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.  1,  p  92-99,  July 

1987.  2  tab,  6  ref. 

Descriptors:  'Bacteria,  'Viruses,  'Groundwater 
pollution,  'Tehran,  'Iran,  'Bioindicators,  'Path  of 
pollutants,  'Coliphages,  'Coliforms. 

The  microbial  quality  of  Tehran's  groundwater 
and  selected  springs  was  studied,  using  coliphages 
and  selected  bacteria  as  indicator  organisms.  All 
the  sources  tested  showed  microbial/coliphage 
contamination  of  water  supply.  Generally,  the 
number  of  bacteria  and  phage  positive  sites  in- 
creased paralleling  the  movement  of  the  ground- 
water toward  to  the  surface.  It  is  concluded  that 
coliphages  are  satisafactory  indicators  of  the  pollu- 
tion. (Ray-PTT) 
W88-03698 


REDUCTIVE  METABOLISM  OF  AMINOAZO- 
BENZENES  BY  PSEUDOMONAS  CEPACIA, 

Gifu  Univ.  (Japan).  Dept.  of  Chemistry. 
E.  Idaka,  T.  Ogawa,  and  H.  Horitsu. 
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Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  39,  No.  1,  p  100-107, 
July  1987.  5  fig,  1  tab,  5  ref. 

Descriptors:  'Reductive  metabolism,  'Aminoben- 
zines,  'Biodegradation,  *Dyes  *Fate  of  pollutants, 
Bacteria,  Dye  industry  wastes. 

Strain  13NA  of  Pseudomonas  cepacia  was  isolated 
from  the  sewage  sludge  of  an  azo  dye  factory  in 
Japan.  Cultures  of  13  NA  were  incubated  with  10 
ppm  of  p-aminogobenzene,  p-acetimido-azoben- 
zene,  2,4-diaminoazobenzene,  and  4,  4-diaminoazo- 
benzene  at  37C  under  static  conditions.  Thin  layer 
chromatography  and  high  pressure  liquid  chroma- 
tography were  used  to  identifiy  the  metabolites. 
The  results  showed  that  the  aminobenzenes,  in 
addition  to  being  cleaved  at  the  azo-linkage,  are 
acetylated  first  and  the  resulting  product  then  un- 
dergoes fission  at  the  azo  site.  (See  also  W88- 
03700)  (Ray-PTT) 
W88-03699 


TRICLOPYR  PERSISTENCE  IN  WESTERN 
OREGON  MILL  PASTURES, 

Oregon  State  Univ.,  Corvallis.   Dept.  of  Forest 

Science. 

L.  A.  Norris,  M.  L.  Montgomery,  and  L.  E. 

Warren. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.  1,  p  134-141, 

July   1987.  2  fig,   10  ref.  USDA  Forest  Service 

Grants  PNW-126  and  PNW-248. 

Descriptors:  *Triclopyr,  'Herbicides,  'Environ- 
mental risk  assessment,  'Fate  of  pollutants,  'Path 
of  pollutants,  Oregon,  Strain  pollution,  Leaching, 
Overland  flow. 

Triclopyr  effectively  controls  many  woody  plants 
and  is  increasingly  important  for  vegetation  man- 
agement. The  movement  and  persistence  of  triclo- 
pyr and  its  principal  metabolities  was  determined 
in  grass,  soil,  and  water  to  provide  a  better  basis 
for  evaluating  environmental  risks  associated  with 
using  this  herbicide  in  western  Oregon.  Even 
though  present  in  the  soil,  triclopyr  was  not  detect- 
ed in  stream  water  during  subsequent  periods  of 
base  (low)  flow.  It  appears  that  neither  long  dis- 
tance overland  flow  nor  leaching  introduced  sig- 
nificant amounts  of  trichopyr  to  the  stream  at  the 
monitoring  site.  It  is  concluded  that  the  use  of 
triclopyr  in  western  Oregon,  according  to  the 
label,  offers  little  opportunity  for  toxicologically 
significant  exposure  to  non-target  organisms  or 
downstream  water  users.  (Ray-PTT) 
W88-03701 


OXYGEN  DEPLETION  MODELLING,  PORT 
SHELTER,  HONG  KONG, 

Vandkvalitetsinstitutet,  Hoersholm  (Denmark). 
J.  Krogsgaard-Jensen,  A.  Malmgren-Hansen,  and 
P.  Mortensen. 

Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  7/8,  p  277-287,  1986.  4  fig,  3  tab,  4  ref. 

Descriptors:  Descriptors:*Model  studies,  'Path  of 
pollutants,  'Water  pollution  effects,  'Wastewater 
treatment,  'Biological  oxygen  demand,  Mathemat- 
ical models,  Organic  matter,  Sediment,  Municipal 
wastewater. 

A  relatively  simple  BOD-DO-box  model  was  es- 
tablished to  describe  and  evaluate  the  effect  on  the 
oxygen  concentrations  of  a  planned  sewage  outlet 
in  the  Port  Shelter  Bay  in  Hong  Kong.  The  model 
describes  the  oxygen  concentration  in  6  horizontal 
boxes  in  the  central  part  of  Port  Shelter.  Each  box 
is  vertically  divided  into  4  layers  (sub-boxes).  The 
oxygen  concentration  in  each  layer  is  described  as 
a  function  of  the  vertical  and  the  horizontal 
mixing,  the  oxygen  demand  of  the  sediment,  and 
the  concentration  of  organic  matter  in  the  water.  A 
finite  difference  transport  dispersion  model  provid- 
ed input  data  for  the  BOD-DO  model.  (Authors' 
abstract) 
W88-03733 


SOIL     GAS     CONTAMINANT     INVESTIGA- 
TIONS: A  DYNAMIC  APPROACH, 


Tracer  Research  Corp.,  Tucson,  AZ. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-03760 


OBSERVATION  OF  DELIVERY  AND  SIMPLE 
QUALITY  PARAMETERS  ON  SPRINGS  OF 
THE  FIRST  VIENNA  ELEVATED-SOURCE 
WATER  SUPPLY, 

Universitaet  fuer  Bodenkultur,  Vienna  (Austria). 

Inst,  fuer  Wasserwirtchaft. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-03761 


RECENT  DEVELOPMENTS  IN  DRINKING- 
WATER  SUPPLY  FROM  THE  INTERNATION- 
AL RIVERS  RHINE  AND  MEUSE  IN  THE 
NETHERLANDS, 

Biesbosch  Water  Storage  Corp.  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5F. 
W88-03764 


AQUAMOD:  A  Z-DIMENSIONAL  GALERKIN 
FINITE-ELEMENT  SIMULATION  PROGRAM 
FOR  MICROCOMPUTERS  FOR  PREDICTION 
OF  POLLUTANT  TRANSPORT  IN  SATURAT- 
ED GROUNDWATER  FLOW  (AQUAMOD:  'N 
TWEE-DLMENSIONELE  GALERKIN  EINDIGE 
ELEMENT  SIMULASIEPROGRAM  VIR  MIK- 
ROEKENAARS  VIR  DIE  VOORSPELLING 
VAN  VERSADIGDE  GRONDWATERVLOEI  EN 
BESOEDELING), 

Orange   Free   State   Univ.,   Bloemfontein   (South 
Africa).  Inst,  vir  Grondwaterstudies. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-03773 


HYDROCARBON  LEVELS  IN  THE  SWART- 
KOPS  ESTUARY:  A  PRELIMINARY  STUDY, 

Port   Elizabeth   Univ.   (South   Africa).    Dept.    of 

Botany. 

T.  Hilmer,  and  G.  C.  Bate. 

Water  S.  A.  WASADV,  Vol.  13,  No.  3,  p  181-184, 

July  1987.  3  fig,  14  ref. 

Descriptors:  'Swartkops  Estuary,  'Water  pollu- 
tion sources,  'Runoff,  'Estuaries,  'Hydrocarbons, 
'Rainfall,  'South  Africa,  Oil. 

Above-background  hydrocarbon  levels  were  meas- 
ured in  five  out  of  six  stations  on  the  Swartkops 
estuary.  Post-rainfall  hydrocarbon  levels  were 
higher  than  pre-rainfall  levels,  and  were  more 
likely  of  terrestrial  origin  than  of  sea-borne  origin 
from  Algoa  Bay.  Common  oil  products  such  as  car 
and  diesel  pump  oil,  outboard  engine  oil  and  crude 
oil  were  not  directly  incriminated  as  the  sources, 
but  'runoff  containing  coal  dust  may  have  been 
responsible  in  one  sample.  (Author's  abstract) 
W88-03774 


ANALYSIS  OF  EMISSION  DATABASES  FOR 
REGIONAL  MODELS, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO.  Acid  Deposition  Modeling  Project. 
For  primary  bibliographic  entry  see  Field  7C. 

W88-03777 


MODELING  VOLATILE  ORGANICS  IN  THE 
DELAWARE  ESTUARY, 

Environmental  Research  Lab.,  Athens,  GA. 

R.  B.  Ambrose. 

Journal  of  Environmental  Engineering  JOEDDU 

(ASCE),  Vol.  113,  No.  4,  p  703-721,  August  1987. 

8  fig,  5  tab,  27  ref,  append. 

Descriptors:  'Path  of  pollutants,  'Model  studies, 
•Delaware  estuary,  'Volatile  organic  compounds, 
•Estuaries,  TOXIWASP,  DYNHYD,  Effluents, 
Treatment  facilities,  Simulation,  Hydrodynamics, 
Organic  compounds,  Prediction,  Kinetics. 

A  study  was  conducted  to  test  whether  calibrated 
tidal  transport  models  linked  to  chemical  process 
submodels  can  be  applied  to  aquatic  pollution 
problems  using  literature  values  for  chemical  prop- 
erties. The  chemical  transport  and  fate  model 
TOXIWASP   is   linked   with   the   hydrodynamic 


Sources  Of  Pollution — Group  5B 

model  DYNHYD  to  calculate  the  upstream  migra- 
tion of  seven  volatile  organic  chemicals  from  a 
waste  water  effluent  to  a  drinking  water  treatment 
plant  in  Philadelphia,  Pennsylvania.  Four  steps  of 
data  acquisition  and  simulation  are  described:  (1) 
hydrodynamics;  (2)  mass  transport;  (3)  sediment 
transport;  and  (4)  chemical  transport  and  transfor- 
mation. Graphs  and  statistics  indicate  good  agree- 
ment between  simulation  results  and  observed  con- 
centrations. Medians  are  predicted  within  factors 
of  1  to  4  for  the  different  chemicals.  Confidence 
intervals  about  the  predictions  generally  envelop 
observed  ranges.  Effluent  concentration  estimates 
provide  the  largest  source  of  uncertainty.  Existing 
transport  models  may  be  adequate,  but  could  be 
improved  with  refinement  and  recalibration.  Vola- 
tilization kinetics  are  handled  well  enough.  (Au- 
thor's abstract) 
W88-03792 


POLLUTANT  WASHOFF  BY  OVERLAND 
FLOW, 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  of 

Civil  Engineering. 

A.  O.  Akan. 

Journal  of  Environmental  Engineering  JOEDDU 

(ASCE),  Vol.  113,  No.  4,  p  811-823,  August  1987. 

5  fig,  1  tab,  13  ref. 

Descriptors:  'Model  studies,  'Path  of  pollutants, 
'Runoff,  'Overland  flow,  'Washoff,  Convection, 
Equations,  Pollutants,  Transport,  Shear  stress,  Hy- 
drology, Basins. 

A  physically  based  mathematical  model  is  present- 
ed for  the  process  of  pollutant  washoff  by  overland 
flow  on  impervious  surfaces.  The  model  is  based 
on  the  kinematic  overland  flow  and  convective 
pollutant  transport  equations.  The  pollutant  de- 
tachment rate  at  any  point  along  a  surface  is  as- 
sumed to  be  proportional  to  the  overland  flow 
bottom  shear  stress  and  the  amount  of  the  pollutant 
on  the  surface.  The  constant  of  proportionality 
dept  ids  only  on  the  pollutant  characteristics,  and 
therefore  it  can  be  treated  as  a  calibration  parame- 
ter insensitive  to  changes  in  the  hydrologic  condi- 
tions of  the  basin.  The  governing  equations  are 
written  in  dimensionless  form,  and  are  solved  using 
an  implicit  finite  difference  scheme.  The  mathe- 
matical model  is  verified  with  a  set  of  published 
experimental  data.  Based  on  the  concept  of  hy- 
draulic similarity,  the  results  of  the  model  are 
generalized  and  presented  in  chart  form.  (Author's 
abstract) 
W88-03798 


LAKE  ACIDIFICATION  MODEL:  PRACTICAL 
TOOL, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-03803 


EFFECTS  OF  SIMULATED  RAIN  ON  THE 
TRANSPORT  OF  FONOFOS  AND  CARBO- 
FURAN  FROM  AGRICULTURAL  SOILS  IN  A 
TREE-PART  ENVIRONMENTAL  MICRO- 
COSM, 

Wisconsin  Univ.-Madison.  Dept.  of  Entomology. 
E.  P.  Lichtenstein,  and  T.  T.  Liang. 
Journal    of    Agricultural    and    Food    Chemistry 
JAFCAU,  Vol.  35,  No.  2,  p  173-178,  April  1987.  3 
fig,  6  tab,  11  ref. 

Descriptors:  'Pesticides,  'Path  of  pollutants,  'Ag- 
ricultural soil,  'Groundwater  pollution,  'Fish, 
•Precipitation,  Carbon  radioisotopes,  Water  pollu- 
tion sources,  Mosquitoes,  Simulated  rainfall,  Soil 
contamination,  Fonofos,  Carbofuran,  Toxicity. 

In  order  to  determine  the  effects  of  precipitation 
on  the  migration  and  metabolism  of  pesticides 
through  agricultural  soils  a  laboratory  study  was 
carried  out  using  two  carbon  radioisotope-labeled 
insecticides,  fonofos  and  carbofuran.  Radiocarbon 
derived  from  both  the  insecticides  was  transported 
with  soil  runoff  water  from  the  place  of  insecticide 
application  through  previously  insecticide-free 
deeper  soil  layers  into  aquaria  water  and  its  sedi- 
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ments.  Due  to  the  lower  water  solubility  of  fono- 
fos,  less  of  this  chemical  was  transported  with 
water  than  occurred  with  carbofuran.  Water,  after 
its  percolation  through  insecticide-free  soil,  con- 
tained 1.3%  and  15.3%  of  the  originally  applied 
fonofos-  and-carbofuran-derived  radiocarbon  and 
<  0.1%  and  9.1%  of  the  originally  applied  insecti- 
cides in  the  form  of  fonofos  and  carbofuran,  re- 
spectively. Exposure  of  mosquito  larvae  to  runoff 
water,  percolated  water,  and  aquaria  water  from 
carbon  radioisotope-labeled  fonofos-treated  soils 
resulted  in  lower  insect  mortalities  than  did  expo- 
sure of  larvae  to  comparable  water  samples  from 
carbon  radioisotope-labeled  carbofuran-treated 
soils.  Thirty-six  days  after  the  start  of  the  experi- 
ments and  21  days  after  the  last  rain  application, 
aquaria  water  plus  sediments  of  carbon  radioiso- 
tope labeled  fonofos-  or  carbofuran-  treated  soils 
contained  a  total  of  1.3%  and  6%  of  the  originally 
applied  radiocarbon,  respectively,  but  no  fonofos 
and  less  then  0.1%  of  the  originally  applied  carbo- 
furan. (Ray-PTT) 
W88-03809 


LEGIONNAIRES'  DISEASE  OUTBREAKS  - 
THE  ENGINEERING  IMPLICATIONS, 

D.  Harper. 

Journal  of  the  Royal  Society  of  Health,  Vol.  107, 

No.  1,  p  5-7,  10,  February  1987.  9  ref. 

Descriptors:  *  Legionnaires'  disease,  *Bacteria 
growth  control,  'Cooling  towers,  "Human  dis- 
eases, "Domestic  water,  *Chlorination,  Humidifi- 
ers, Residual  chlorine,  Hot  water  storage. 

Cooling  waters  and  domestic  water  systems  are  the 
sources  of  the  bacterium  that  causes  Legionnaires' 
disease  with  hot  water  systems  being  the  prime 
source.  The  infection  occurs  not  only  by  ingestion 
but  also  through  inhalation  of  water  droplets.  It  is 
not  certain  which  factors  are  associated  with  the 
growth  of  this  bacterium.  However,  temperature 
appears  to  be  most  important.  This  bacterium 
seems  to  thrive  in  stagnant  waters  at  20-45  C.  The 
most  critical  temperature  is  36  C.  Although  the 
Legionnaire's  bacterium  can  grow  in  waters  from 
mains  in  which  the  water  is  chlorinated  to  0.5  ppm, 
it  is  susceptible  to  higher  concentrations  of  free 
residual  chlorine.  To  prevent  outbreaks  of  Legion- 
naires' disease  the  following  steps  are  necessary: 
All  cold  water  supplied  (other  than  drinking 
water)  should  contain  1-2  ppm  free  residual  chlo- 
rine. All  cold  water  storage  tanks  should  be  in- 
spected regularly.  The  temperature  of  the  tank 
should  preferably  be  below  20  C.  All  tanks  should 
be  cleaned  thoroughly  each  year.  Cold  water  stor- 
age systems  consisting  of  pressurized  vessels  and 
storage  tanks  should  be  initially  chlorinated  to  20 
ppm  and  held  at  this  level  for  a  minimum  of  2  hr. 
Then  the  whole  system  should  be  emptied  and 
refilled.  A  continuous  chlorination  using  sodium 
hypochlorite  should  be  installed  maintaining  a  free 
chlorine  level  of  1-2  ppm.  Central  storage  cisterns 
should  be  modified  so  that  one  section  contains 
soft  water  only  for  hot  water  supply.  This  water 
should  contain  1-2  ppm  of  free  chlorine.  All  hot 
water  should  be  stored  at  about  60  C  and  main- 
tained in  pipework  within  +  or  -  5  C.  All  domestic 
hot  water  systems  should  be  thoroughly  cleaned 
and  if  needed  should  be  superchlorinated  with 
sodium  hypochlorite.  Cooling  towers  should  be 
checked  for  the  presence  of  bacterium  and  proper 
treatment  should  be  undertaken  to  make  the  system 
clean.  (Ray-PTT) 
W88-03821 


MICROWAVE  DIGESTION  TECHNIQUES  IN 
THE  SEQUENTIAL  EXTRACTION  OF  CALCI- 
UM, IRON,  CHROMIUM,  MANGANESE, 
LEAD  AND  ZINC  IN  SEDIMENTS, 

University  of  Southern  Colorado,  Pueblo.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-03825 


METHOD  FOR  DETERMINATION  OF 
OXYGEN-18  OF  HYDROGEN  PEROXIDE  IN 
RAINWATER, 

Argonne  National  Lab.,  IL.  Chemical  Technology 
Div. 


For  primary  bibliographic  entry  see  Field  5A. 
W88-03826 


DETERMINATION  OF  ORGANIC  COM- 
POUNDS LEACHED  FROM  MUNICIPAL  IN- 
CINERATOR FLY  ASH  BY  WATER  AT  DIF- 
FERENT PH  LEVELS, 

Waterloo  Univ.  (Ontario). 

F.  W.  Karasek,  G.  M.  Charbonneau,  G.  J.  Reuel, 

and  H.  Y.  Tong. 

Analytical  Chemistry  ANCHAM,  Vol.  59,  No.  7, 

p  1027-1031,  April  1987.  4  fig,  4  tab,  7  ref. 

Descriptors:  *Fly  ash,  "Leaching,  "Path  of  pollut- 
ants, "Landfills,  "Water  pollution  sources,  "Halo- 
genated  organics,  Gas  chromatography,  Hydrocar- 
bons, Phenols,  Organic  compounds,  Mass  spectros- 
copy. 

The  possibility  that  organic  compounds  may  enter 
the  environment  through  the  leaching  of  municipal 
incinerator  fly  ash  with  water  was  investigated.  A 
Soxhlet  extraction  of  fly  ash  with  water,  followed 
by  a  benzene/  water  solvent  extraction  was  used  to 
isolate  organic  compounds.  The  pH  of  the  extract- 
ing liquid  was  varied  (acidic,  neutral  and  alkaline) 
and  both  the  type  and  amount  of  compounds  ex- 
tracted differed.  Many  organic  compounds  includ- 
ing polychlorinated  dibenzo-p-dioxins,  polychlori- 
nated  dibenzofurans,  polycyclic  aromatic  com- 
pounds, phenols,  and  hydrocarbons  were  found  in 
the  water  extracts.  Gas  chromatography/flame 
ionization  detection,  gas  chromatography/electron 
capture  detection,  and  gas  chromatography/mass 
spectrometry  using  electron  impact,  positive  and 
negative  ion  chemical  ionization  techniques  were 
used  for  compound  identification  and  quantitation. 
The  toxic  organics,  dioxins  and  other  polychlori- 
nated organics  were  present  in  trace  quantities, 
parts  per  billion  to  parts  per  trillion  levels.  There 
are  several  differences  between  the  leaching  occur- 
ring in  a  Soxhlet  extractor  and  that  occurring  at  a 
landfill  site,  e.g.,  higher  temperature  in  the  extrac- 
tor and  effects  of  surrounding  matrix  at  the  landfill. 
The  Soxhlet  extraction  procedure  allows  for  a 
rapid  and  systematic  study  of  leached  compounds 
but  more  study  is  needed  to  see  how  these  results 
correspond  to  actual  leaching  occurring  in  a  land- 
fill. (Ray-PTT) 
W88-03827 


PCB  CONTAMINATION  OF  A  PRIVATE 
WATER  SUPPLY, 

C.  Fitzgerald. 

Water  Well  Journal  WWJOA9,  Vol.  41,  No.  5,  p 

38-41,  May  1987.  1  fig,  4  tab. 

Descriptors:  "Polychlorinated  biphenyls,  "Water 
pollution  sources,  "Water  pollution  treatment, 
"Wells,  "Submersible  pumps,  "Decontamination, 
Pipes,  Domestic  water. 

A  private  well  in  rural  Wisconsin  was  contaminat- 
ed by  polychlorinated  biphenyls  (PCB).  The 
source  of  PCB  was  a  leaking  submersible  pump 
capacitor  containing  PCB  fluid.  Wisconsin  Depart- 
ment of  Natural  Resources  conducted  an  extensive 
study  of  the  incident.  The  conclusion  of  the  study 
was:  PCB  contamination  of  a  water  supply  can  be 
difficult  to  diagnose.  PCB  tends  to  accumulate  in 
sediments  and  deposits  in  wells  and  piping  and 
provide  for  reservoirs  of  PCB  to  the  drinking 
water  supply.  Decontamination  of  a  water  supply 
can  be  successful  using  Dawn  detergent  or  other 
surfactants  in  conjunction  with  a  complete  drain- 
ing and  flushing  of  sediments  and  scales  from  the 
water  supply.  However,  decontamination  of  the 
hot  water  section  of  the  water  supply  system  is 
extremely  difficult.  In  cooperation  with  pump 
manufacturers,  the  Wisconsin  Department  of  Natu- 
ral Resources  has  complied  a  list  of  submersible 
pumps  which  contain  PCB  fluids.  (Ray-PTT) 
W88-03836 


EXTREME  EVENT  ANALYSIS  OF  PESTICIDE 
LOADS  TO  SURFACE  WATERS, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 
D.  A.  Heath. 


Journal  Water  Pollution  Control  Federation 
JWPF5,  Vol.  59,  No.  5,  p  284-288,  May  1987.  5  fig, 
5  tab,  12  ref. 

Descriptors:  "Water  pollution  sources,  "Runoff, 
"Mathematical  models,  "Pesticides,  "Nonpoint  pol- 
lution sources,  "Risk  assessment,  Simulation, 
Water  quality  models,  Monte  Carlo  method,  Atra- 
zine,  Carbofuran. 

Risk  assessment  of  surface  waters  pollution  by 
pesticides  requires  probabilities  analyses  of  extreme 
chemical  loads.  A  Monte  Carlo  simulation  proce- 
dure was  used  to  estimate  probabilities  of  annual 
and  monthly  maximum  daily  pesticide  loads  in 
runoff.  The  procedure  demonstrates  Atrazine  and 
carbofuran  runoff  for  two  soil  types  in  New  York, 
Georgia,  Iowa,  Texas,  and  Kentucky.  Based  on 
100-yr  simulation  runs,  annual  maximum  daily 
loads  for  5-yr  return  periods  range  from  0.8  to 
4.3%  of  application  for  atrazine,  and  1.1  to  8.2%  of 
application  for  carbofuran.  Comparable  values  for 
20-yr  return  periods  are  1.8  to  6.8%  for  atrazine 
and  2.9  to  14.6%  for  carbofuran.  (Ray-PTT) 
W88-03856 


HEAVY  METALS  IN  SOIL  FROM  LAND  REC- 
LAMATION WITH  SLUDGE, 

Indiana  Univ.  of  Pennsylvania. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-03858 


MODELING  THE  TRANSPORT  OF  FINE- 
GRAINED SEDIMENTS  IN  AQUATIC  SYS- 
TEMS, 

California  Univ.,  Santa  Barbara.  Dept.  of  Mechani- 
cal and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-03860 


SUSPENDED  MATTER  PROPERTIES  AND  TTS 

ROLE    IN    POLLUTANT    TRANSFER    FROM 

THE    RD7ER   TO   THE   SEA.    CASE    STUDY: 

ADIGE  RIVER-ADRIATIC  SEA, 

Institut   Rudjer   Boskovic,    Zagreb   (Yugoslavia). 

Center  for  Marine  Research. 

M.  Juracic,  L.  M.  Vitturi,  S.  Rabitti,  and  G. 

Rampazzo. 

Science  of  the  Total  Environment  STENDL,  Vol. 

55,  p  243-249,   1986.  3  fig,   1   tab,  7  ref.  Italian 

C.N.R.  grant  no.  84.00287.05. 

Descriptors:  "Path  of  pollutants,  "Adige  River, 
"Suspended  solids,  "Sediments,  "Heavy  metals, 
"Sediment  transport,  "Suspended  load,  Chromium, 
Estuaries,  Italy,  Adriatic  Sea,  River  sediments, 
Marine  sediments. 

Suspended  matter  and  bottom  sediments  were  in- 
vestigated in  the  Adige  River  estuary  (Northern 
Adriatic  Sea)  and  their  role  in  the  heavy  metals 
transfer  from  land  to  sea  was  examined.  The  ob- 
served similarity  of  the  geochemical  and  mineral- 
ogical  composition  between  the  riverine  suspended 
matter  and  the  marine  sediments  just  at  the  Adige 
mouth  reveals  that  most  of  the  riverborne  suspend- 
ed particles  settle  in  the  prodelta  area  together 
with  the  associated  heavy  metals.  Among  the  vari- 
ous toxic  elements  examined,  chromium  behaves 
differently,  which  indicates  man's  influence  on  its 
biogeocycle.  (Author's  abstract) 
W88-03862 


SURVEY  OF  FARM  WELLS  FOR  PESTICIDES 
RESIDUES,  SOUTHERN  ONTARIO,  CANADA, 
1981-1982, 1984, 

Ontario  Ministry  of  Agriculture  and  Food,  Guelph 
(Ontario).  Agricultural  Lab.  Services  Branch. 
R.  Frank,  B.  D.  Ripley,  H.  E.  Braun,  B.  S.  Clegg, 
and  R.  Johnston. 

Archives  of  Environmental  Contamination  and 
Toxicology  AECTCV,  Vol.  16,  No.  1,  p  1-8,  Janu- 
ary 1987.  1  fig,  7  tab,  19  ref. 

Descriptors:  "Farms,  "Pesticide  residues,  "Well 
contamination,  "Water  pollution  sources,  "Well 
water,      Insecticides,      Fungicides,      Herbicides, 
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'Canada,    Cropland,    Diazinon,    Malathion,    Alli- 
dochlor,  Linuron,  Prometryne,  Rural  areas. 

Water  samples  from  1 1  wells  located  in  an  area  of 
intensive  vegetable  production  on  an  organic  soil 
were  collected  in  1981  and  1982,  and  analyzed  for 
pesticide  residues.  Residues  of  diazinon,  malathion, 
allidochlor,  linuron,  and  prometryne  were  identi- 
fied in  four  of  the  wells.  Water  samples  from  91 
wells  were  collected  from  farms  on  mineral  soil 
across  Southern  Ontario  during  1984  and  analyzed 
for  pesticide  residues.  Atrazine  residues  (0.1  to  74 
microgram/L)  were  present  in  1 1  wells  and  triflur- 
alin  residues  (41  microgram/L)  contaminated  one 
well.  The  highest  residue  of  atrazine  (74  micro- 
gram/L) was  present  in  one  well  along  with  con- 
tamination of  three  other  herbicides  and  one  insec- 
ticide. This  was  the  result  of  a  spill  into  the  drilled 
well  that  gave  residues  of  each  component  be- 
tween 22  and  125  microgram/1.  After  10  months  of 
cleaning,  this  well  was  still  contaminated.  (Au- 
thor's abstract) 
W88-03864 


INVESTIGATION  OF  PESTICIDE  CONTAMI- 
NATION IN  RURAL  WELLS,  1979-1984,  ON- 
TARIO, CANADA, 

Ontario  Ministry  of  Agriculture  and  Food,  Guelph 

(Ontario).  Agricultural  Lab.  Services  Branch. 

R.  Frank,  B.  S.  Clegg,  B.  D.  Ripley,  and  H.  E. 

Braun. 

Archives   of  Environmental   Contamination   and 

Toxicology  AECTCV,  Vol.    16,  No.   1,  p  9-22, 

January  1987.  11  tab,  23  ref. 

Descriptors:  *Water  pollution  sources,  *Well 
water,  'Pesticides,  'Well  contamination,  'Rural 
wells,  Pesticide  residues,  Farm  wells,  Canada, 
Atrazine,  Drinking  water,  Dichlorprop. 

Between  the  years  1979  and  1984,  investigation 
were  conducted  into  311  suspected  contaminations 
of  wells  with  pesticides.  This  involved  the  analyses 
of  water  from  359  wells  where  the  suspected  con- 
tamination originated  from  (1)  spills,  (2)  spray 
drift,  or  (3)  surface  runoff  water  carrying  pesti- 
cides into  wells.  Investigations  covered  83  spill 
events  involving  104  rural  wells;  tests  revealed  79 
of  these  became  contaminated.  In  spite  of  cleaning 
attempts,  difficulty  was  experienced  in  decontami- 
nating most  well  water  and  some  had  to  be  aban- 
doned. Investigations  were  made  into  228  events 
involving  255  wells  where  spray  drift  and/or  sur- 
face runoff  waters  with  pesticides  were  observed 
entering  the  well;  however,  only  55  contained 
detectable  residues.  The  highest  proportion  of 
these  events  was  associated  with  surface  runoff  or 
spray  drift  from  cornfields;  of  86  wells  involved 
only  26  contained  measurable  residues  and  all  in- 
volved atrazine.  Fifty-seven  well  investigations 
were  associated  with  spraying  right-of-ways  and 
16  waters  were  contaminated  with  2,4-d  and  dich- 
lorprop. The  remaining  13  well  contaminations 
were  associated  with  various  other  land-use  activi- 
ties. It  required  45-347  days  to  decontaminate  these 
35  wells.  In  Ontario,  Canada,  water  for  spraying 
pesticides  is  drawn  from  farm  wells,  ponds, 
ditches,  and  streams.  The  normal  procedure  is  to 
fill  the  spray  equipment  directly  from  the  water 
source,  although  filling  from  a  mobile  water  tank  is 
quite  common.  According  to  the  Ontario  Pesticide 
Act  of  1973,  an  anti-backflow  device  must  be  used 
when  drawing  from  surface  water.  No  such  device 
is  mandatory  for  drawing  water  from  a  private 
well  or  farm  pond.  Loading  and  mixing  the  pesti- 
cide is  advisably  performed  away  from  the  water 
source.  These  procedures  are  not  always  followed 
and  accidents  have  resulted  in  a  number  of  wells 
being  contaminated  annually.  This  may  be  fol- 
lowed by  nausea  among  those  drinking  the  water. 
(Ray-PTT) 
W88-03865 


ALDRIN,  DIELDRIN,  AND  MERCURY  PRO- 
FILES IN  RECENT  LAKE  SEDIMENTS  AT 
THE  ROCKY  MOUNTAIN  ARSENAL,  COLO- 
RADO, 

Colorado    Cooperative    Fishery    Research    Unit, 

Fort  Collins. 

E.  P.  Bergersen. 

Archives   of  Environmental    Contamination   and 


Toxicology  AECTCV,  Vol.  16,  No.  1,  p  61-67, 
January  1987.  5  fig,  2  tab,  15  ref. 

Descriptors:  'Lake  sediments,  'Aldrin,  'Dieldrin, 
•Mercury,  'Rocky,  'Water  pollution  sources, 
•Path  of  pollutants,  Mountain  arsenal,  Sediments, 
Sedimentation  rates,  Pesticides,  Heavy  metals,  In- 
dustrial wastes. 

Sediment  cores  from  two  lakes  at  the  U.S.  Army 
Rocky  Mountain  Arsenal,  Colorado,  where  chemi- 
cal compounds  were  manufactured  and  stored  for 
40  years,  were  examined  to  determine  the  distribu- 
tion of  aldrin,  dieldrin,  and  mercury  in  sediments 
and  their  probable  dates  of  deposition.  Sedimenta- 
tion rates  based  on  direct  and  indirect  Csl37  meas- 
ures, were  estimated  to  be  1.91  and  1.23  cm/yr  in 
the  two  lakes.  Contaminant  deposition  dates,  as 
judged  by  these  sedimentation  rates,  varied  be- 
tween and  within  lakes;  levels  of  contaminants 
were  relatively  high  before  1970.  The  presence  of 
elevated  concentrations  of  all  three  contaminants 
in  more  recent  sediments  in  one  lake  suggested 
migration  within  the  sediments  or  delayed  dis- 
charges from  the  manufacturing  facility.  (Author's 
abstract) 
W88-03868 


CHANGES  IN  THE  AQUEOUS  BEHAVIOR  OF 
PARATHION  UNDER  VARYING  CONDI- 
TIONS OF  HYDROGEN  ION  CONCENTRA- 
TION, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Entomolo- 
gy- 

S.  W.  Fisher,  and  T.  W.  Lohner. 
Archives   of  Environmental    Contamination   and 
Toxicology  AECTCV,  Vol.   16,  No.   1,  p  79-84, 
January  1987.  2  fig,  4  tab,  27  ref. 

Descriptors:  'Water  pollution  effects,  'Fate  of  pol- 
lutants, 'Parathion,  'Hydrogen  ion  concentration, 
'Toxicity,  'Microorganisms,  'Pesticides,  Midger. 

Factors  affecting  the  stability  of  parathion  in  the 
aquatic  environment  were  studied,  with  emphasis 
on  pH.  Radioactive  Carbon  fourteen  labeled  par- 
athion was  used  to  monitor  the  degradation.  In  24- 
hr  toxicity  tests,  using  the  midge,  parathion  was 
significantly  more  toxic  at  pH  6  than  at  4  and  8. 
While  the  data  from  toxicity  tests  suggested  that 
pH  may  be  important  in  determining  the  environ- 
mental fate  of  parathion,  pH  was  insignificant  in 
controlling  levels  of  parathion  in  water  and  orga- 
nisms of  aquatic  microcosms  adjusted  to  pH  4,  6, 
and  8.  After  7  days,  parathion  accounted  for 
29.7%,  and  36.6%  of  total  radioactivity  in  the 
water  of  microcosms  held  at  pHs  4,  6,  and  8, 
respectively.  In  abiotic  water,  however,  no  parath- 
ion breakdown  was  observed  in  40  days  at  any  of 
the  three  pH  levels.  These  data  demonstrate  the 
importance  of  biotic  factors,  particularly  microor- 
ganisms, in  degrading  parathion.  Microorganisms 
which  metabolize  parathion  in  the  microcosms 
were  not  adversely  affected  by  changes  in  pH. 
(Author's  abstract) 
W88-03869 


CADMIUM  KINETICS  IN  FRESHWATER 
CLAMS.  Ill  EFFECTS  OF  ZINC  ON  UPTAKE 
AND  DISTRIBUTION  OF  CADMIUM  IN  ANO- 
DONTA  CYGNE, 

Utrecht   Rijksuniversiteit   (Netherlands).    Lab.   of 

Chemical  Animal  Physiology. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-03870 


RUTILE  FIBERS  IN  SURFACE  WATERS  OF 
NORTHERN  NEW  JERSEY, 

Rutgers  -  The  State  Univ.,  Newark,  NJ.  Dept.  of 

Geology. 

J.  H.  Puffer,  M.  Germine,  and  G.  P.  Maresca. 

Archives   of  Environmental   Contamination   and 

Toxicology  AECTCV,  Vol.  16,  No.l,  p  103-109, 

January  1987. 

Descriptors:  'Rutile  Fibers,  'Surface  waters, 
'Water  pollution  sources,  'Asbestos,  Transmission 
electron  microscopy,  Drinking  water,  Rutile. 

The  occurrence  of  rutile  fibers,  naturally  occurring 
flexible  with  the  properties  of  asbestos,  was  deter- 


Sources  Of  Pollution — Group  5B 

mine  amounts  of  rutile  fibers  in  northern  NJ  sur- 
face waters.  Transmission  electron  microscope 
(TEM)  analyses  of  these  surface  waters  indicate 
that  rutile  is  a  consistent  contaminant,  with  fiber 
concentrations  ranging  from  0.2  to  1.5  million 
fibers/L  (MFL).  The  source  of  rutile  in  the  surface 
waters  is  the  bedrock.  Hydraulic  parameters  indi- 
cate that  rutile  in  the  surface  water  samples  is 
entirely  in  the  Wentworth  clay  range,  with  Stokes' 
diameter  of  <  2  microns  and  suggest  a  high  degree 
of  sorting  control  over  suspended  particles.  Since 
the  samples  were  all  from  actual  or  potential 
sources  of  drinking  water,  the  results  suggest  that  a 
substantial  amount  of  rutile  is  ingested  via  surface 
water  supplies  by  the  general  population.  The 
health  effects  of  such  ingestion  are  unknown.  (Ray- 
PTT) 
W88-03871 


SELECTED  PAPERS  IN  THE  HYDROLOGIC 
SCIENCES,  1985. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-03884 


LOW-LEVEL  RADIOACTIVE  GROUNDWAT- 
ER CONTAMINATION  FROM  A  COLD  SCRAP 
RECOVERY  OPERATION  WOOD  RTVER 
JUNCTION,  RHODE  ISLAND, 

Geological  Survey,  Providence,  RI.  Water  Re- 
sources Div. 

B.  J.  Ryan,  and  K.  L.  Kipp. 

In:  USGS  Water-Supply  Paper  2270,  1985.  p  21-34, 
10  fig,  1  tab,  10  ref. 

Descriptors:  'Contamination,  'Radioactive  wastes, 
'Groundwater  pollution,  'Rhode  Island,  Stronti- 
um radioisotopes,  Nitrates,  Wastewater  lagoons, 
Glacial  aquifers,  Unconfined  aquifers,  Swamps, 
Lower  Wood  aquifer,  Wood  River  Junction. 

Liquid  wastes  from  a  uranium-bearing  cold  scrap 
recovery  plant  at  an  industrial  site  in  Wood  River 
Junction,  Rhode  Island,  were  discharged  to  the 
environment  through  evaporation  ponds  from 
1966-1980.  Leakage  from  lined  ponds  resulted  in  a 
plume  of  contaminated  groundwater  that  extends 
from  the  ponds  to  the  Pawcatuck  River  through  a 
highly  permeable  sand  and  gravel  aquifer.  Water 
quality  data  from  more  than  100  observation  wells 
indicate  that  the  plume  is  2300  ft  long,  300  ft  wide, 
and  is  confined  to  the  upper  80  ft  of  saturated 
thickness  where  sediments  consist  of  medium  to 
coarse  sand  and  gravel.  No  contamination  has  been 
detected  in  fine  sands  and  silts  underlying  the 
coarser  materials.  Piezometric-head  and  water- 
quality  data  from  wells  screened  at  multiple  depths 
on  both  sides  of  the  river  indicate  that  contami- 
nants discharge  both  to  the  river  and  to  a  swampy 
area  at  the  west  edge  of  the  river.  Strontium  90, 
technetium  99,  boron,  nitrate,  and  potassium 
exceed  background  concentrations  by  an  order  of 
magnitude  in  much  of  the  plume.  Water  quality 
sampling  conducted  from  April  1981  to  June  1983 
indicate  concentrations  of  gross  beta  emitters  and 
electrical  conductivity  of  the  water  ranges  from  5 
to  500  picoCuries/L  and  150  to  4500  micromhos/ 
centimeter  at  25  C,  respectively.  (See  also  W88- 
03884)  (USGS) 
W88-03886 


ELECTROMAGNETIC  METHOD  FOR  DELIN- 
EATING GROUNDWATER  CONTAMINA- 
TION, WOOD  RIVER  JUNCTION,  RHODE 
ISLAND, 

Geological  Survey,  Providence,  RI.  Water  Re- 
sources Div. 

P.  M.  Barlow,  and  B.  J.  Ryan. 
In:  USGS  Water-Supply  Paper  2270,  1985.  p  35-50, 
14  fig,  2  tab. 

Descriptors:  'Geophysics,  'Pollutants,  'Glacial 
aquifers,  'Conductivity,  *Groundwater  pollution, 
•Radioactive  wastes,  'Path  of  pollutants,  'Rhode 
Island,  'Pawcatuck  River,  Electrical  studies, 
Wood  River  Junction. 
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Group  5B — Sources  Of  Pollution 

Surface  electromagnetic  induction  techniques  that 
measure  terrane  conductivity  were  used  at  a  low- 
level  radionuclide  waste  site  in  Wood  River  Junc- 
tion, Rhode  Island  to  delineate  extent  of  contami- 
nation in  a  sand  and  gravel  aquifer.  Data  from  both 
terrane  and  specific-conductance  surveys  indicate 
that  a  plume  of  contaminated  groundwater  extends 
from  wastewater  lagoons  and  trenches  at  the  plant 
site  to  the  Pawcatuck  River.  Above  background 
terrane  conductivities  are  present  over  an  area  that 
is  370  meters  long  and  ranges  in  width  from  100  to 
200  meters.  Electromagnetic  data  contoured  in 
linear  units  emphasized  high  conductivity  zones 
that  were  potential  contaminant  sources.  Linear 
contouring  also  depicted  changes  in  conductivity 
with  depth  more  clearly  than  did  logarithmic  con- 
touring. Logarithmic  contouring  of  electromagnet- 
ic data  was  successful  in  masking  background 
noise,  thereby  delineating  more  clearly  boundaries 
of  the  contamination  plume.  Selection  of  back- 
ground apparent-conductivity  value  at  the  site  for 
the  logarithmic  contouring  schemes  proved  to  be 
the  greatest  drawback  to  the  logarithmic  method. 
(See  also  W88-03884)  (USGS) 
W88-03887 


MEASUREMENT  OF  REAERATION  IN  A 
LARGE  RIVER  BY  THE  MODIFIED  TRACER 
TECHNIQUE, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 
C.  G.  Crawford. 

In:  USGS  Water-Supply  Paper  2270,  1985.  p  69-82, 
6  fig,  5  tab,  21  ref. 

Descriptors:  *Aeration,  'Dissolved  oxygen,  'Indi- 
ana, 'Reaeration,  *Wabash  River,  Oxygen  transfer. 

The  modified  tracer  technique  was  used  to  meas- 
ure reaeration  in  the  Wabash  River  near  Lafayette 
and  Terre  Haute,  Indiana,  at  streamflows  ranging 
from  65  to  210  cu  meters/sec.  Chemically  pure 
grade  ethylene  was  used  as  the  tracer  gas,  and 
rhodamine-WT  dye  was  used  as  the  dispersion- 
dilution  tracer.  Injection  efficiencies  for  the  ethyl- 
ene were  estimated  to  range  from  16%  (when  the 
diffusers  were  submerged  in  0.6  meters  of  water)  to 
64%  (when  the  diffusers  were  submerged  in  3.4 
meters  of  water).  Rates  of  recovery  of  the  rhoda- 
mine-WT dye  ranged  from  83  to  98%  and  were 
lowest  at  the  highest  streamflows.  Reaeration  coef- 
ficients measured  in  a  29.7  kilometer  reach  near 
Lafayette,  Indiana,  at  streamflows  of  65  and  97  cu 
meters/sec  were  1.2  and  0.8  per  day,  respectively, 
at  20  C.  Reaeration  coefficients  measured  in  a  21.8 
kilometer  reach  near  Terre  Haute,  Indiana,  at 
streamflows  of  95  and  210  cu  meters/sec  were  1.4 
and  1.1 /day,  respectively,  at  20  C.  None  of  the 
common  equations  found  in  the  literature  predicted 
reaeration  coefficients  similar  to  those  measured 
for  the  Lafayette  and  Terre  Haute  reaches  of  the 
Wabash  River.  Confidence  limits  of  results  ob- 
tained from  the  modified  tracer  techniques  were 
smaller  than  those  obtained  for  reaeration  from  the 
equations  in  the  literature.  (See  also  W88-03884) 
(USGS) 
W88-03889 


PERFORMANCE  OF  SODIUM  AS  A  TRANS- 
PORT TRACER-EXPERIMENTAL  AND  SIMU- 
LATION ANALYSIS, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
K.  E.  Bencala. 

In:  USGS  Water-Supply  Paper  2270,  1985.  p  83-90, 
3  fig,  9  ref. 

Descriptors:  *Solute  transport,  'Tracers,  *Sodium, 
•California,  Streams,  Experimental  watersheds, 
Low  flow,  Water  quality,  Simulation  analysis, 
Sorption,  Uvas  Creek,  Santa  Clara  County. 

As  part  of  a  field  solute-transport  experiment 
sodium  was  injected  along  with  chloride  and  stron- 
tium into  a  mountain  pool-and-riffle  stream.  Based 
on  comparisons  with  the  chloride  and  strontium 
transport,  sodium  was  determined  to  be  a  potential- 
ly useful  tracer  although  somewhat  nonconserva- 
tive.  Three  simulations  of  the  sodium  concentra- 
tions were  obtained  using  different  assumptions  on 
the  degree  to  which  sodium  was  nonconservative. 


The  simulation  of  sodium  as  conservative  was  typi- 
cally a  good  reproduction  of  the  timing  of  the 
sodium  arrival,  peak,  and  tail.  The  simulations  of 
sodium  as  nonconservative  provided  somewhat 
closer  approximations  to  the  measured  concentra- 
tion values.  The  conservative  simulation  was  based 
on  stream  properties  determined  from  the  chloride 
transport.  The  reactive  simulation  was  based  on 
additional  stream-sediment  parameters  determined 
from  the  strontium  transport  and  on  the  chemical 
properties  of  sodium.  (See  also  W88-03884) 
(USGS) 
W88-03890 


UPTAKE  AND  REGENERATION  OF  NITRATE 
BY  EPILITHIC  COMMUNITIES  IN  A  NEARLY 
PRISTINE  LOTIC  ENVIRONMENT, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-03891 


STREAMBED  OXYGEN  DEMAND  VERSUS 
BENTHIC  OXYGEN  DEMAND, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

J.  E.  Terry,  and  E.  E.  Morris. 
In:  USGS  Water-Supply  Paper  2270,  1985.  p  99- 
112,  10  fig,  1  tab,  16  ref. 

Descriptors:  'Dissolved  oxygen,  'Oxygen 
demand,  'Sediment- water  interfaces,  'Computer 
models,  'Sediment  oxygen  demand,  'Streambed 
oxygen  demand,  'Benthic  oxygen  demand,  Dis- 
solved-oxygen  modeling. 

In  order  to  effectively  model  dissolved  oxygen 
dynamics  in  a  stream,  all  sources  and  sinks  must  be 
adequately  simulated.  In  many  streams,  the 
demand  for  oxygen  from  streambed  deposits  is  a 
very  significant  sink.  Many  investigators  attempt 
to  quantify  this  demand  by  analyzing  'point  sam- 
ples' by  either  in  vitro  or  in  situ  methods.  In  terms 
of  areal  application  with  respect  to  model  simula- 
tions these  measurements  are  deficient  because  of 
the  following:  (1)  Spatial  variations  due  to  patch 
deposition  and  distance  from  contributing  sources; 
(2)  Inclusion  of  periphytic  algal  respiration;  and  (3) 
Unsamplable  substrates.  Studies  conducted  by  the 
U.S.  Geological  Survey  on  streams  in  Arkansas 
indicate  that  an  indirect  technique  for  the  quantifi- 
cation of  dissolved  oxygen  demands  from  stream- 
bed  deposits  is  more  practical  and  results  in  more 
representative  values  than  do  the  analyses  of  'point 
samples'.  The  application  of  these  techniques  re- 
quires that  all  sources  and  sinks  for  instream  dis- 
solved oxygen,  except  the  demands  from  stream- 
bed  deposits,  be  measured  or  determined.  The 
demand  for  dissolved  oxygen  from  streambed  de- 
posits is  then  quantified  indirectly  as  the  only 
unknown  in  the  oxygen  balance  equation.  Project- 
ed changes  in  this  demand  is  simulated  as  a  func- 
tion of  projected  changes  in  instream  organic  dep- 
osition rates.  (See  also  W88-03884)  (USGS) 
W88-03892 


RATE  OF  FERROUS  IRON  OXIDATION  IN  A 
STREAM  RECEDING  ACID  MINE  EFFLU- 
ENT, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
D.  K.  Nordstrom. 

In:  USGS  Water-Supply  Paper  2270,  1985.  p  113- 
119,  3  fig,  2  tab,  27  ref. 

Descriptors:  'Acid  mine  drainage,  'Acid  streams, 
'Thiobacillus,  'Iron  bacteria,  'California,  'Iron 
pollution,  'Fate  of  pollutants,  Kinetics,  Oxidation, 
Path  of  pollutants. 

The  rate  of  ferrous  iron  oxidation  has  been  meas- 
ured during  downstream  transport  of  acid  mine 
waters  in  a  mountainous  reach,  both  before  and 
after  a  rainstorm.  The  rate  has  a  mean  value  of  2.7 
mM/hr  before  the  rainstorm,  and  0.69  mM/hr  after 
the  rainstorm.  These  rates  are  5  to  8  orders  of 
magnitude  faster  than  the  inorganic  reaction  rate 
and  are  shown  to  be  caused  by  bacterial  catalysis 
through  the  iron-oxidizing  bacterium,  Thiobacillus 
ferrooxidans.  The  decrease  in  rates  after  the  rain- 


storm indicates  a  dilution  of  the  bacterial  popula- 
tion. (See  also  W88-03884)  (USGS) 
W88-03893 


RELATION  BETWEEN  GROUNDWATER 
QUALITY  AND  MINERALOGY  IN  THE  COAL- 
PRODUCING  NORTON  FORMATION  OF  BU- 
CHANAN COUNTY,  VIRGINIA, 

Geological  Survey,  Richmond,  VA.  Water  Re- 
sources Div. 

J.  D.  Powell,  and  J.  D.  Larson. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Supply  Paper  2274,  1985. 
30  p,  11  fig,  16  tab,  17  ref. 

Descriptors:  'Water  quality,  'Geochemistry, 
'Coal  hydrology,  'Virginia,  Geochemical  model- 
ing, Coal  Mines,  Acid  mine  drainage,  Buchanan 
County. 

The  geochemical  processes  controlling  groundwat- 
er chemistry  in  the  coal-producing  Norton  Forma- 
tion of  Buchanan  County,  Virginia,  include  hy- 
drolysis of  silicates,  dissolution  of  carbonates,  oxi- 
dation of  pyrite,  cation  exchange  and  precipitation 
of  kaolinite,  silica,  and  goethite.  Core  materials 
from  the  Norton  Formation  were  used  to  identify 
minerals  in  the  host  rock.  Activities  of  individual 
ions  and  saturation  indexes  of  mineral  phases  were 
determined  from  water  analyses.  Reaction  models 
based  on  water  analyses  derive  sulfate  from  pyrite, 
iron  from  pyrite  and  siderite,  calcium  from  plagio- 
clase  and  calcite,  sodium  from  plagioclase,  magne- 
sium from  chlorite,  and  carbon  from  carbon  diox- 
ide, calcite  and  siderite.  Kaolinite,  silica,  and 
goethite  precipitate.  Carbon- 13  data  define  the  rel- 
ative contributions  of  carbon  sources  to  models. 
Comparison  of  adjacent  unmined  and  mined  basins 
indicates  that  surface  mining  significantly  increases 
the  weathering  reaction  of  pyrite  in  contrast  to 
weathering  reactions  of  other  mineral  phases.  In 
the  area  studied,  reactive  pyrite  does  not  appear  to 
be  present  in  sufficient  quantities  in  strata  associat- 
ed with  mined  coal  seams  to  cause  acid  mine 
drainage.  (USGS) 
W88-03895 


EFFECTS  OF  LOW-LEVEL  DAMS  ON  THE 
DISTRIBUTION  OF  SEDIMENT,  TRACE 
METALS,  AND  ORGANIC  SUBSTANCES  ON 
THE  LOWER  SCHUYLKILL  RIVER  BASIN, 
PENNSYLVANIA, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

T.  H.  Yorke,  J.  K.  Stamer,  and  G.  L.  Pederson. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO   80225.   USGS   Water-Supply   Paper  2256-B, 
1985.  53  p,  29  fig,  17  tab,  36  ref. 

Descriptors:  'Path  of  pollutants,  'Reservoirs, 
'Sediments,  'Pennsylvania,  'Schuylkill  River, 
Water  pollution  sources,  Urban  hydrology,  Trace 
metals,  Heavy  metals,  Pesticides,  Polychlorinated 
biphenyls. 

This  report  presents  the  results  of  the  part  of  the 
study  that  evaluates  the  effects  of  low-level  dams 
in  the  lower  Schuylkill  basin,  PA,  on  the  distribu- 
tion and  transport  of  sediment  and  trace  sub- 
stances. A  combination  of  historical  and  current 
data  were  used  in  the  assessment.  These  data  pro- 
vided a  base  for  assessing  the  transport  of  trace 
substances,  which  are  associated  closely  with  riv- 
erbed sediments  and  suspended  particles.  Water 
and  riverbed  samples  were  collected  for  analyses 
of  trace  substances  at  numerous  sites  in  the  lower 
basin  from  1978  to  1980.  The  six  dams  on  the  river 
between  Pottstown  and  Philadelphia  have  had  a 
significant  effect  on  the  transport  of  sediment  and 
trace  substances.  Between  1954  and  1970,  more 
than  4.7  million  cu  yards  of  sediment  accumulated 
in  the  pools  formed  by  the  dams.  Some  trace 
substances  are  associated  closely  with  particulate 
material  transported  by  the  river.  The  concentra- 
tion of  suspended  and  total  cadmium,  chromium, 
copper,  lead,  nickel,  and  zinc  correlated  well  with 
the  concentration  of  suspended  sediment  and  sus- 
pended organic  carbon.  The  average  annual  dis- 
charge ranged  from  46%  for  nickel  to  94%  for 
lead  for  the  Schuylkill  River  at  Manayunk.  Con- 
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centrations  of  some  trace  metals  in  the  deeper 
sediments  were  2  times  higher  than  the  concentra- 
tions in  surficial  sediments;  concentrations  of  insec- 
ticides were  1.5  to  2  times  higher;  and  concentra- 
tions of  polychlorinated  biphenyls  were  2  times 
higher  in  the  deeper  deposits.  (USGS) 
W88-03896 


PRIMER  ON  TRACE  METAL-SEDIMENT 
CHEMISTRY, 

Geological   Survey,   Doraville,   GA.   Water   Re- 
sources Div. 
A.  J.  Horowitz. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Supply  Paper  2277,  1985. 
67  p,  12  fig,  26  tab,  166  ref. 

Descriptors:  'Sediment  chemistry,  'Trace  metals, 
•Chemical  partitioning,  'Path  of  pollutants,  Sedi- 
ments, Physical  partitioning,   Fate  of  pollutants. 

In  most  aquatic  systems,  suspended  sediment,  and 
the  top  few  centimeters  of  bottom  sediment,  con- 
tain many  times  the  concentration  of  trace  metals 
than  are  dissolved  in  the  water  column.  As  such, 
the  distribution,  transport,  and  availability  of  these 
constituents  can  not  be  intelligently  evaluated,  nor 
their  environmental  impact  determined  or  predict- 
ed, solely  through  the  sampling  and  analysis  of 
dissolved  phases.  This  'Primer'  is  designed  to  ac- 
quaint the  reader  with  the  basic  principles  which 
govern  the  concentration  and  distribution  of  trace 
metals  associated  with  bottom  and  suspended  sedi- 
ments. Many  factors  affect  a  sediment's  capacity  to 
collect  and  concentrate  trace  metals.  Physical  fac- 
tors include  grain  size,  surface  area,  surface 
change,  cation  exchange  capacity,  and  composi- 
tion. Increases  in  metal  concentrations  are  correlat- 
ed with  decreasing  grain  size  and  increasing  sur- 
face area,  surface  charge,  cation  exchange  capac- 
ity, and  increasing  levels  of  iron  and  manganese 
oxides,  organic  matter,  and  clay  minerals.  Chemi- 
cal factors  are  also  important,  especially  in  terms 
of  differentiating  between  samples  having  similar 
bulk  chemistries  and  for  inferring  or  predicting 
environmental  availability.  Chemical  factors  entail 
phase  associations  (with  such  sedimentary  compo- 
nents as  interstitial  water,  sulfides,  carbonates,  or- 
ganic matter)  and  how  the  metals  are  entrained  by 
the  sediments  (such  as  adsorption,  complexation, 
within  mineral  lattices).  (USGS) 
W88-03899 


INFLUENCES  OF  STRIP  MINING  ON  THE 
HYDROLOGIC  ENVIRONMENT  OF  PARTS 
OF  BEAVER  CREEK  BASIN,  KENTUCKY,  1973- 

74, 

Geological  Survey,  Richmond,  VA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
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GROUNDWATER  HYDROLOGY  AND  SUB- 
SURFACE MIGRATION  OF  RADIONUCLIDES 
AT  A  COMMERCIAL  RADIOACITVE-WASTE 
BURIAL  SITE,  WEST  VALLEY,  CATTARAU- 
GUS COUNTY,  NEW  YORK, 
Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 
D.  E.  Prudic. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Professional  Paper  1325,  1986. 
83  p,  36  fig,  16  tab,  77  ref. 

Descriptors:  'Groundwater  movement,  'Glacio- 
hydrology,  *Radioactive-waste  disposal,  *Model 
studies,  *Path  of  pollutants,  Hydrologic  modeling, 
West  Valley,  Cattaraugus  County,  New  York,  Ra- 
dionuclide migration. 

Low-level  radioactive  wastes  were  buried  from 
1963-75  in  trenches  excavated  in  a  clay-rich  till 
about  28  meters  thick.  Beneath  the  till  is  a  lacus- 
trine sequence  that  is  unsaturated  in  its  upper  part 
and  acts  as  a  drain  to  the  till.  The  till  is  nearly 
isotropic;  hydraulic  conductivity  ranges  between  2 
times  10  to  the  minus  8th  power  and  6  times  10  to 
the  minus  8th  power  centimeters/sec.  Fractures 
with  oxidized  walls  extend  as  much  as  5  meters 
below  the  original  land  surface.  The  fractured  till 


is  5  to  10  times  more  permeable  than  the  deeper 
unfractured  till,  as  determined  from  computer  sim- 
ulations. The  direction  of  groundwater  flow  in  the 
till  is  predominantly  downward,  with  an  average 
linear  pore  velocity  of  1  to  8  centimeters/year. 
Tritium  migrated  less  than  3  meters  from  three 
trenches  in  the  7  to  1 1  years  after  they  were 
completed.  Carbon- 14  migrated  less  than  1  meter, 
and  migration  of  other  radionuclides  is  apparently 
even  less.  The  migration  of  tritium  and  carbon- 14 
occurs  chiefly  by  diffusion.  Radionuclides  are  far 
less  likely  to  reach  the  surface  environment  by 
subsurface  flow  through  the  till  than  by  seepage  of 
trench  water  through  the  trench  covers,  which  can 
occur  whenever  trenches  become  filled  with  water 
from  recharge  entering  through  cracks  that  form  in 
the  cover.  (USGS) 
W88-03909 


NATIONAL  WATER  SUMMARY  1984--HY- 
DROLOGIC  EVENTS,  SELECTED  WATER- 
QUALITY  TRENDS,  AND  GROUNDWATER 
RESOURCES. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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WATER    QUALITY    OF    LAKE    GRANBURY, 
NORTH-CENTRAL  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2H. 
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POLLUTION  POTENTIAL  OF  PIT  QUARRIES 
EMPLOYED  AS  WASTE  DISPOSAL  SITES, 

Missouri  Univ.-Rolla.  Dept.  of  Geophysics. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-03933 


POTENTIAL  GROUNDWATER  IMPACTS 
FROM  CHEMIGATION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

J.  W.  Warner,  and  K.  Nielsen. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-187357/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Colorado  Water  Resources  Research  Insti- 
tute, Fort  Collins.  Completion  Report  No.  141. 
September  1986.  60  p,  26  fig,  3  tab,  4  ref,  append. 
Contract  No.  14-08-0001-G1006.  Project  No. 
USGS  G 1006-02. 

Descriptors:  *Chemigation,  'Irrigation  wells, 
'Groundwater  pollution,  Computer  models,  Finite 
element  method,  Sprinkler  irrigation,  Irrigation 
systems,  Pesticides,  Fertilizers,  Aquifers,  Simula- 
tion analysis,  Path  of  pollutants,  Nitrates. 

Chemigation  is  the  practice  of  applying  fertilizers/ 
pesticides  through  a  center  pivot  sprinkler  irriga- 
tion system.  Chemigation  is  becoming  increasingly 
more  common  and  has  several  economic  and  envi- 
ronmental advantages.  However,  regulating  agen- 
cies have  expressed  concern  about  the  potential 
groundwater  contamination  that  may  result  from 
widespread  use  of  chemigation.  The  concern  is 
that  if  the  irrigation  well  fails  during  the  chemiga- 
tion cycle  then  the  fertilizer/pesticide  may  be 
back-siphoned  down  the  well  and  into  the  aquifer. 
In  this  study  the  fate  in  the  groundwater  system  of 
these  back-siphoned  chemicals  was  investigated 
using  a  digital  contaminant  transport  model  devel- 
oped at  Colorado  State  University  by  the  principal 
investigator.  The  model  was  used  to  simulate  the 
effect  of  various  breakdown  scenarios,  aquifer 
properties  and  stresses,  quantities  back-siphoned, 
and  different  chemical  characteristics  of  the  con- 
taminant. Both  conservative  and  nonconservative 
contaminant  transport  was  modeled.  In  the  con- 
servative case,  nitrate  was  simulated  to  represent 
the  back  flow  of  a  fertilizer  down  the  well.  The 
typical  chemigation  system  layout  simulated  for 
this  case  consisted  of  a  quarter  section  sprinkler 
and  a  1,000  gallon  chemical  storage  tank.  In  the 
model  simulations  the  removal  of  the  nitrate  from 
the  aquifer  was  accomplished  by  restarting  tl  j 


Sources  Of  Pollution — Group  5B 

irrigation  well.  About  1-1/2  days  of  pumping  were 
required  to  lower  the  nitrate  concentrations  to  safe 
levels.  A  delay  of  one  week  in  restarting  the  irriga- 
tion well  after  breakdown  increased  slightly  the 
pumping  time  required  to  remove  the  nitrate  from 
the  aquifer.  In  the  nonconservative  case,  a  pesti- 
cide was  simulated  to  represent  the  back  flow  of  a 
reactive  contaminant  that  would  be  adsorbed  on 
the  solids  aquifer  skeleton.  The  adsorption  of  the 
pesticide  greatly  retarded  the  movement  of  the 
contaminant  away  from  the  irrigation  well.  How- 
ever, desorption  occurred  slowly  and  it  greatly 
increased  the  pumping  time  required  to  remove  the 
contaminant  from  the  aquifer.  (USGS) 
W88-03938 


WATER     QUALITY     OF     LAKE     WHITNEY, 
NORTH-CENTRAL  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2H. 
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GEOLOGICAL  ASPECTS  OF  ACID  DEPOSI- 
TION. 

Acid  Precipitation  Series,  Volume  7,  Butterworth 
Publishers,  Boston.  1984.  Volume  edited  by  Owen 
P.  Bricker.  Series  edited  by  John  I.  Teasley.  143  p. 

Descriptors:  'Fate  of  pollutants,  'Geochemistry, 
'Acid  rain,  Precipitation,  Soil  chemistry,  Fallout, 
Metals,  Nutrients,  Water  pollution  effects,  Acidic 
water,  Chemical  reactions,  Water  pollution 
sources,  Weathering. 

Acid  deposition  is  discussed  from  a  geological 
perspective.  Acid  precipitation  reacts  with  the  ma- 
terials of  the  lithosphere  (bedrock,  sediment,  soil), 
depending  on  its  chemical  and  physical  nature.  A 
geochemical  mass  balance  shows  that  major  inputs 
of  sulfur  and  nitrogen  acidic  materials  are  anthro- 
pogenic. About  15%  of  the  total  cation  denudation 
rate  for  the  eastern  U.S.  is  attributable  to  weather- 
ing of  soil  and  rock  by  acid  precipitation.  In  New 
England  lakes  zinc  and  lead  levels  in  sediments 
have  increase  2-10  times  the  background  levels 
since  1860-1880  while  calcium  and  manganese 
levels  have  declined.  A  hierarchial  classification  of 
soils  and  rocks  which  promote  neutralization  of 
acid  precipitation  shows  that  the  areas  most  sus- 
ceptible to  acid  rain  effects  have  thin  or  no  soils, 
no  sedimentary  minerals,  and  massive  silicate  bed- 
rock. Aluminum  levels  in  Adirondack  surface 
waters  speciate  into  inorganic  monomelic  alumi- 
num, organic  monomelic  aluminum,  and  acid-solu- 
ble aluminum,  depending  on  acidity  of  the  water 
and  level  of  organic  matter.  These  components 
vary  temporally.  Forested  watersheds  lose  less 
Mg,  Ca,  and  K  nutrients  when  exposed  to  acid  rain 
than  does  pastureland  and  cropland  in  the  Rhode 
River,  Maryland,  estuary  region.  Mapping  shows 
the  areas  of  eastern  Canada  most  sensitive  to  acid 
precipitation,  about  59%  of  the  region.  (Cassar- 
PTT) 
W88-03961 


GEOCHEMICAL  MASS  BALANCE  FOR 
SULFUR-  AND  NITROGEN-  BEARING  ACID 
COMPONENTS:  EASTERN  UNITED  STATES, 

Northwestern  Univ.,  Evanston,  IL.  Dept.  of  Geo- 
logical Sciences. 

W.  D.  Bischoff,  V.  L.  Paterson,  and  F.  T. 
MacKenzie. 

IN:  Acid  Precipitation  Series,  Volume  7:  Geologi- 
cal Aspects  of  Acid  Deposition,  Butterworth  Pub- 
lishers, Boston,  1984.  p  1-21,  8  fig,  5  tab,  30  ref. 

Descriptors:  'Fate  of  pollutants,  'Water  pollution 
sources,  'Acid  rain,  'Geochemistry,  Sulfates,  Ni- 
trates, Sulfur  dioxide,  Nitrogen  oxides,  Model 
studies,  Air  pollution,  Fallout,  Weathering,  Rocks, 
Neutralization,  Precipitation. 

The  geochemical  mass  balance  was  developed  to 
evaluate  the  acid  precipitation  problem  in  the  east- 
ern U.S.  A  number  of  conclusions  were  drawn 
from  the  modeling  effort.  Major  inputs  of  sulfur 
dioxide  and  nitrogen  oxides  into  the  atmosphere  in 
this  region  are  anthropogenic.   Biogenic  sources 
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and  anthropogenic  fluxes  from  outside  the  region 
are  probably  insignificant.  The  main  removal  proc- 
ess is  atmospheric  transport,  accounting  for  55%  of 
S02  and  75%  of  nitrogen  oxides.  Dry  and  wet 
deposition  respectively  account  for  26%  and  19% 
of  the  S02  emissions  and  5%  and  19%  of  nitrogen 
oxide  emissions.  The  complete  neutralization  of 
excess  acid  in  acid  precipitation  over  the  eastern 
U.S.  because  of  reactions  with  rock  and  soil  results 
in  a  maximum  stream  discharge  of  160  billion 
moles/year  of  sulfate  and  68  moles/year  of  nitrate. 
The  probable  maximum  molar  ratios  of  cations 
produced  to  acid  consumed  is  2:1  for  sulfate  and 
1:1  for  nitrate.  About  15%  of  the  total  cation 
denudation  rate  for  the  region  can  be  attributed  to 
weathering  of  soil  and  rock  by  acid  precipitation. 
(Cassar-PTT) 
W88-03962 


CHRONOLOGY,  MAGNITUDE  AND  PALEO- 
LEVfNOLOGICAL  RECORD  OF  CHANGING 
METAL  FLUXES  RELATED  TO  ATMOSPHER- 
IC DEPOSITION  OF  ACIDS  AND  METALS  IN 
NEW  ENGLAND, 
Maine  Univ.  at  Orono.  Dept.  of  Geological  Sci- 

J.  S.  Kahl,  S.  A.  Norton,  and  J.  S.  Williams. 
IN:  Acid  Precipitation  Series,  Volume  7:  Geologi- 
cal Aspects  of  Acid  Deposition,  Butterworth  Pub- 
lishers, Boston,  1984.  p  23-35,  6  fig,  4  tab,  23  ref. 

Descriptors:  *Fate  of  pollutants,  *Acid  rain,  'Geo- 
chemistry, *Lake  sediments,  Metals,  Heavy  metals, 
Fallout,  Paleolimnology,  Sediments,  Calcium, 
Manganese,  Lead,  Zinc,  Magnesium,  Precipitation. 

Zinc  and  lead  concentrations  and  deposition  rates 
in  sediments  of  three  New  England  lakes  began 
increasing  (but  at  different  rates)  about  1860-1880. 
Maximum  concentration  increases  range  from  2  to 
10  times  background.  Sediment  concentrations  of 
calcium  and  manganese  decline  concurrently  with 
the  increase  in  heavy  metals.  These  processes  are 
attributed  to  increased  loading  of  metals  and  acids 
from  precipitation  since  that  time.  Maximum  depo- 
sition rates  of  lead  and  zinc  range  from  1  to  3 
micrograms/sq  cm/yr  for  the  three  lakes.  Maxi- 
mum deposition  rates  for  lead  occur  in  the  young- 
est sediment.  However,  recent  sediments  are  de- 
pleted of  zinc  in  spite  of  increased  atmospheric 
loading.  Watershed  contribution  and  in-lake  focus- 
ing processes  cause  nonuniform  deposition  of 
metals.  Allochthonous  alkali-leached  but  heavy- 
metal-laden  detritus  has  strongly  influenced  sedi- 
ment chemistry  in  acidified  watersheds  for  >  100 
years.  Additionally,  lakewater-sediment  interac- 
tions may  sensibly  alter  sediment  chemistry  (Ca, 
Mn,  and  possibly  Zn)  and  water  chemistry  (Al, 
Mn,  and  Zn)  as  the  lakes  become  acidified.  (Au- 
thor's abstract) 
W88-03963 


ACID  RAIN  NEUTRALIZATION  BY  GEOLOG- 
IC MATERIALS, 

Dartmouth  Coll.,  Hanover,  NH.  Dept.  of  Earth 
Sciences. 
N.  M.  Johnson. 

IN:  Acid  Precipitation  Series,  Volume  7:  Geologi- 
cal Aspects  of  Acid  Deposition,  Butterworth  Pub- 
lishers, Boston,  1984.  p  37-53,  2  tab,  16  ref. 

Descriptors:  *Fate  of  pollutants,  *Acid  rain,  •Geo- 
chemistry, *  Precipitation,  'Neutralization,  Chemi- 
cal reactions,  Soil  chemistry,  Bedrock,  Silicates, 
Sedimentary  rocks,  Carbonates,  Fallout,  Sulfates, 
Nitrates,  Hydrolysis,  Kinetics,  Weathering,  South 
Cascade  glacier,  Jamieson  Creek,  Hubbard  Brook. 

Soils  and  rocks  composed  of  carbonates,  clays,  and 
gibbsite-related  minerals  quickly  neutralize  acid 
rain  at  relatively  low  temperatures.  Quartz  and 
silicates  hydrolyze  very  sluggishly,  and  soils  com- 
posed of  these  minerals  are  vulnerable  to  the  ef- 
fects of  acid  rain.  Highly  polymerized  silicates  are 
the  most  difficult  to  hydrolyze.  Aluminum  substi- 
tution in  tetrahedral  positions  renders  a  silicate 
structure  more  vulnerable  to  hydrolysis  or  acid 
attack.  Conditions  which  promote  neutralization  of 
acid  rain  include  increased  surface  area  of  the  solid 
(finely  ground  or  defective  crystals),  lack  of 
growth  of  new  minerals,  and  hot  climates.  A  hier- 


archy of  reactions  that  provide  acid  sinks  are  given 
in  order  of  decreasing  availability  in  a  kinetic 
sense:  (1)  free-base  pools  of  the  soil  such  as  soil- 
water  alkalinity,  (2)  secondary  minerals  in  the  soil 
zone  such  as  calcite,  (3)  sedimentary  minerals  in 
the  bedrock  such  as  carbonates  and  clays,  and  (4) 
silicates  of  the  bedrock.  The  presence  of  any  acid 
sink  higher  in  the  hierarchy  preempts  the  action  of 
sinks  lower  than  itself.  The  areas  sensitive  to  acid 
rain  are  missing  the  top  items  of  the  hierarchy. 
They  have  thin  or  no  soils,  no  sedimentary  miner- 
als, and  a  massive  silicate  bedrock.  Evidence  so  far 
suggests  that  acid  rain  has  not  greatly  changed  the 
amount  of  hydrolysis  weathering  taking  place; 
however,  the  kind  of  hydrolysis  has  changed  sub- 
stantially. (Cassar-PTT) 
W88-03964 


ALUMINUM  SPECIATION  AND  EQUILIBRIA 
IN  DILUTE  ACIDIC  SURFACE  WATERS  OF 
THE  ADIRONDACK  REGION  OF  NEW  YORK 
STATE, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
C.  T.  Driscoll,  J.  P.  Baker,  J.  J.  Bisogni,  and  C.  L. 
Scofield. 

IN:  Acid  Precipitation  Series,  Volume  7:  Geologi- 
cal Aspects  of  Acid  Deposition,  Butterworth  Pub- 
lishers, Boston,  1984.  p  55-75,  8  fig,  5  tab,  40  ref. 

Descriptors:  *Fate  of  pollutants,  *Acid  rain,  *Geo- 
chemistry,  *Aluminum,  Chemical  reactions,  Adi- 
rondacks,  Equilibrium,  Surface  water,  Precipita- 
tion, Snowmelt,  Seasonal  variation,  Organic 
matter,  Organic  carbon,  Fluorides,  Equilibrium, 
Podzols,  Gibbsite,  Acidic  water. 

Aluminum  levels  in  Adirondack  surface  waters, 
sampled  15  times  during  a  year,  were  extremely 
variable.  Although  data  were  very  scattered,  a 
general  trend  indicated  that  total  aluminum  levels 
increased  with  decreases  in  pH  below  5.0.  At  neu- 
tral pH,  inorganic  monomelic  aluminum  levels 
were  low.  As  pH  decreased,  the  inorganic  mono- 
melic aluminum  levels  increased  exponentially. 
Concentrations  of  organic  monomelic  aluminum 
appeared  to  be  independent  of  pH.  However,  the 
level  of  organic  monomelic  aluminum  was  signifi- 
cantly correlated  with  total  organic  carbon  con- 
centrations. Acid-soluble  aluminum  occurred  in 
low  concentrations.  Levels  remained  constant  at  a 
given  site,  and  levels  did  not  correlate  with  pH  or 
total  organic  carbon.  Temporal  variations  in  alumi- 
num level  and  form  reflected  temporal  variations 
in  pH  and  organic  carbon  levels.  Inorganic  alumi- 
num levels  increased  in  streams  during  rainfall  and 
snowmelt  events  when  water  flow  was  high  and 
pH  values  were  low.  During  low-flow,  neutral-pH 
conditions  inorganic  monomeric  aluminum  levels 
were  very  low.  During  summer  when  microbial 
decomposition  was  greatest  and  podzolization  was 
intense,  total  organic  carbon  levels  and  organically 
complexed  aluminum  levels  both  increased.  The 
bulk  of  aluminum  in  Adirondack  waters  sampled 
was  complexed  with  either  natural  organic  matter 
or  fluoride.  (Cassar-PTT) 
W88-03965 


REGIONAL  ASSESSMENT  OF  SENSITIVITY 
TO  ACIDIC  DEPOSITION  FOR  EASTERN 
CANADA, 

Department  of  the  Environment,  Burlington  (On- 
tario). Hydrology  Div. 
A.  E.  Lucas,  and  D.  W.  Cowell. 
IN:  Acid  Precipitation  Series,  Volume  7:  Geologi- 
cal Aspects  of  Acid  Deposition,  Butterworth  Pub- 
lishers, Boston,  1984.  p  113-129,  3  fig,  5  tab,  33  ref. 

Descriptors:  "Fate  of  pollutants,  *  Acid  rain,  'Geo- 
chemistry, Acid  water,  Canada,  Maps,  Bedrock, 
Soil  chemistry,  Fallout,  Sulfates,  Precipitation. 

The  sensitivity  of  surface  waters  in  eastern  Canada 
to  acid  rain  was  assessed  using  a  set  of  factors  and 
mapping.  Three  sensitivity  classes  are  identified. 
Each  class  has  3  to  7  subclasses  of  soil  and  bedrock 
characteristics.  About  20%  of  eastern  Canada  has 
high  potential  for  reducing  acidity.  Of  this,  75%  is 
associated  with  limestone  bedrock  in  Ontario.  A 
total  of  21%  of  eastern  Canada  has  a  moderate 
potential  to  reduce  acidity.  These  are  shallow 
sandy  soils  overlying  bedrock  of  moderate  poten- 


tial. This  combination  covers  >  60%  of  Labrador. 
Low  potential  for  reducing  acidity  is  found  in  59% 
of  eastern  Canada.  Large  portions  of  Ontario  and 
Quebec  (29%  and  35%,  respectively)  are  associat- 
ed with  deep  sands  or  nonlimey  soils.  An  area  of 
405,000  sq  km  not  only  receives  at  least  20  kg/ha/ 
yr  of  wet  sulfate,  but  it  is  highly  sensitive  to  the 
effects  of  acid  deposition.  This  amounts  to  about 
13%  of  the  total  area  of  eastern  Canada.  (Cassar- 
PTT) 
W88-03967 


INFLUENCE  OF  DISPOSAL  ENVIRONMENT 
ON  AVAILABILITY  AND  PLANT  UPTAKE  OF 
HEAVY  METALS  IN  DREDGED  MATERIAL, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
B.  L.  Folsom,  C.  R.  Lee,  and  D.  J.  Bates. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  V  A  22161,  as  AD  A- 112279. 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
Technical  Report  EL-81-12,  December  1982.  Final 
Report.    158  p,  25  fig,  52  tab,   142  ref,  append. 

Descriptors:  *Fate  of  pollutants,  *Metals,  *Aquatic 
plants,  'Dredging,  Heavy  metals,  Sediments, 
Marine  sediments,  Accumulation,  Bioaccumula- 
tion,  Oxidation,  Zinc,  Cadmium,  Copper,  Iron, 
Manganese,  Arsenic,  Mercury,  Nickel,  Chromium, 
Lead. 

Heavy  metal  uptake  by  Cyperus  esculentus  from 
15  highly  contaminated  freshwater  sediments 
under  reduced  (flooded)  and  oxidized  (upland)  dis- 
posal conditions  was  investigated  in  the  green- 
house. Heavy  metal  uptake  by  Spartina  alterniflora 
and  Distichlis  spicata  from  14  highly  contaminated 
saltwater  sediments  under  flooded  disposal  condi- 
tions was  also  investigated.  Air  drying  the  sedi- 
ments increased  the  concentrations  of  DTPA-ex- 
tractable  (available  to  the  plant)  heavy  metals  espe- 
cially zinc,  cadmium,  copper,  manganese,  chromi- 
um, and  lead,  in  sediments  and  in  interstitial  water, 
compared  with  plants  grown  in  flooded  conditions. 
Plant  uptake  of  heavy  metals,  especially  zinc  and 
cadmium,  was  greater  in  plants  grown  in  upland 
sediments  compared  with  flooded  sediments.  Plant 
yield  was  an  important  factor  in  determining  plant 
uptake  of  heavy  metals.  Spartina  alterniflora  had 
higher  zinc  and  lead  concentrations  and  total 
metals  uptake  than  did  D.  spicata.  (Cassar-PTT) 
W88-03980 


DETERMINE     FATES     OF     SEVERAL     OIL 
SPILLS     IN     COASTAL     AND     OFFSHORE 
WATERS   AND   CALCULATE   A   MASS   BAL- 
ANCE DENOTING  MAJOR  PATHWAYS  FOR 
DISPERSION  OF  THE  SPILLED  OIL, 
Research  Planning  Inst.,  Inc.,  Columbia,  SC. 
E.  R.  Gundlach,  and  P.  D.  Boehm. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83- 152306. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
RPI/R/81/12-31030,      December      1981.      Final 
Report.  28  p,  3  fig,  4  tab,  90  ref.  Contract  No. 
NA80RAD00060. 

Descriptors:  *Water  pollution,  *Water  pollution 
sources,  "Oil  spills,  *Fate  of  pollutants,  Oil  slicks, 
Oil  tankers,  Oil  wells,  Oil  pollution,  Marine  envi- 
ronment. 

The  results  of  scientific  investigations  of  some  of 
the  major  oil  spills  of  the  past  are  analyzed  to 
determine  the  level  of  our  quantitative  understand- 
ing of  oil  dispersal  and  reaction  pathways.  The 
case  histories  that  are  analyzed  include  the  Santa 
Barbara  and  IXTOC  I  blowouts,  and  the  spills 
from  the  Arrow,  Argo  Merchant,  Tsesis,  and 
Amoco  Cadiz.  In  all  the  cases  analyzed,  a  maxi- 
mum of  50%  of  the  oil  lost  can  be  accounted  for. 
The  type  of  oil  and  the  extent  of  physical  mixing 
are  probably  the  prime  determinants  of  the  quanti- 
ty of  oil  that  mixes  into  the  water  column.  Oil 
deposition  in  subtidal  sediments  ranged  from  0. 1  to 
8%  of  the  total.  Sediment  type  and  currents  influ- 
ence oil  deposition  and  persistence.  Oil  stranding 
on  shoreline  varied  from  none  (Argo  Merchant)  to 
28%  (Amoco  Cadiz).  Microbial  degradation  varied 
greatly,  ranging  from  minimal  at  the  IXTOC  I  site, 
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to  very  significant  (possibly  4.5%  in  the  first  weeks 
alone)  at  Amoco  Cadiz.  (Halierman-PTT) 
W88-03986 


ALTERNATIVE  MANAGEMENT  OPTIONS 
FOR  THE  CONTROL  OF  DIFFUSE  PHOSPHO- 
RUS LOADS  TO  LAKE  ERIE, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-03987 


WATER  QUALITY  ASSESSMENT:  A  SCREEN- 
ING PROCEDURE  FOR  TOXIC  AND  CON- 
VENTIONAL POLLUTANTS;  PART  3, 

TetraTech,  Inc.,  Lafayette,  CA. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-03992 


NATURAL   ENRICHMENT   OF   ARSENIC   IN 
LOCH  LOMOND  SEDIMENTS, 

Glasgow  Univ.  (Scotland).  Dept.  of  Forensic  Med- 
icine and  Science. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-03993 


LEGIONELLA  PNEUMOPHILA  IN  A  HOSPI- 
TAL WATER  SYSTEM  FOLLOWING  A  NOSO- 
COMIAL OUTBREAK:  PREVALENCE,  MONO- 
CLONAL ANTIBODY  SUBGROUPING  AND 
EFFECT  OF  CONTROL  MEASURES, 
University  Hospital  of  Wales,  Cardiff.  Public 
Health  Lab. 

For  primary  bibliographic  entry  see  Field  5F. 
W88-03994 


COMPARATIVE  STUDY  OF  STRAINS  OF  SAL- 
MONELLA ISOLATED  FROM  IRRIGATION 
WATERS,  VEGETABLES  AND  HUMAN  IN- 
FECTIONS, 

Granada  Univ.  (Spain).  Dept.  of  Food  Science, 

Toxicologyand  Applied  Chemical  Analysis. 

B.  Garcia- Villanova  Ruiz,  A.  Cueto  Espinar,  and 

M.  J.  Bolanos  Carmona. 

Epidemiology  and  Infection,  Vol.  98,  No.  3,  p  271- 

276,  June  1987.  3  tab,  19  ref. 

Descriptors:  'Pollutant  identification,  'Human  dis- 
eases, 'Irrigation  water,  'Vegetable  crops,  Water 
quality,  Monitoring,  Fate  of  pollutants,  Public 
health,  Salmonella,  Microbiological  studies. 

A  total  of  181  samples  of  irrigation  water  from  the 
farmlands  of  Granada  was  examined  for  the  pres- 
ence of  Salmonella  spp.  At  the  same  time  849 
samples  of  the  crops  from  these  farmlands  and  of 
vegetables  sold  in  city  market-places  were  studied. 
Sampling  was  done  regularly  over  the  period  of 
study  which  ran  from  March  1981  to  February 
1983.  Isolates  from  these  sources  were  compared 
with  93  salmonellas  isolated  from  human  patholog- 
ical material  at  various  hospitals  of  the  city  of 
Granada  from  1979-80,  and  again  from  1981-3.  The 
most  commonly  isolated  serotypes  of  human  origin 
were  S.  typhimurium  and  S.  enteritidis.  In  irriga- 
tion waters  and  in  crops,  S.  typhimurium,  S.  ka- 
pemba,  S.  london  and  S.  blockley  were  the  most 
common.  The  results  indicate  a  close  relationship 
between  the  isolates  from  the  irrigation  waters  and 
those  from  the  vegetables,  but  their  relationship  to 
prevalent  human  infections  is  less  clear.  (Author's 
abstract) 
W88-03995 


OCCURRENCE  OF  MULTIPLE  ANTIBIOTIC 
RESISTANCE  AND  R-PLASMIDS  IN  GRAM- 
NEGATIVE  BACTERIA  ISOLATED  FROM 
FAECALLY  CONTAMINATED  FRESH-WATER 
STREAMS  IN  HONG  KONG, 
Chinese  Univ.  of  Hong  Kong,  Shatin.  Dept.  of 
Microbiology. 

G.  L.  French,  J.  Ling,  K.  L.  Chow,  and  K.  K. 
Mark. 

Epidemiology  and  Infection,  Vol.  98,  No.  3,  p  285- 
299,  June  1987.  2  fig,  7  tab,  31  ref 

Descriptors:    'Water    quality,    'Bacteria,    'Hong 
Kong,  'Human  diseases,  'Pollutant  identification, 


•Antibiotics,    Microbiological    studies,    Bacterial 
analysis. 

The  bacterial  populations  of  six  freshwater  streams 
in  populated  areas  of  the  Hong  Kong  New  Territo- 
ries were  studied.  There  is  considerable  fecal  con- 
tamination of  these  streams,  with  coliform  counts 
as  high  as  100,000  c.f.u./ml  and  the  contaminating 
organisms  show  a  high  prevalence  of  antibiotic 
resistance  and  multiple  resistance.  With  direct  plat- 
ing of  water  samples  onto  antibiotic-containing 
media,  an  average  of  49%  of  the  gram-negative 
bacteria  were  ampicillin-resistant,  3%  chloram- 
phenicol-resistant  and  1%  gentamicin-resistant.  At 
individual  sites  resistance  to  these  three  drugs  was 
as  high  as  98%,  8%  and  3%  respectively.  More 
than  70%  of  strains  were  resistant  to  two  or  more 
antibiotics,  29%  to  five  or  more  and  2%  to  eight  or 
more.  A  total  of  98  patterns  of  antibiotic  resistance 
were  detected  with  no  one  pattern  predominant- 
ing.  Twenty-eight  gram-negative  bacterial  species 
were  identified  as  stream  contaminants.  Escheri- 
chia coli  was  the  commonest  bacterial  species  iso- 
lated and  other  frequent  isolates  were  Enterobacter 
sp.,  Klebsiella  sp.  and  Citrobacter  sp.,  but  no  enter- 
ic pathogens  were  detected.  The  greatest  preva- 
lence of  resistance  and  multiple  resistance  was 
associated  with  the  heaviest  contamination  by  E. 
coli.  Analysis  of  selected  stream  isolates  revealed 
multiple  plasmid  bands  arranged  in  many  different 
patterns,  but  multiple  antibiotic  resistances  were 
shown  to  be  commonly  mediated  by  single  trans- 
ferable plasmids.  Fecally  contaminated  freshwater 
streams  in  Hong  Kong  may  be  reservoirs  of  antibi- 
otic resistance  plasmids  for  clinically-important 
bacteria.  (Author's  abstract) 
W88-03996 


BACTERIOLOGY  OF  THE  FRESHWATER  EN- 
VIRONMENT: IMPLICATIONS  FOR  CLINI- 
CAL THERAPY, 

Vanderbilt  Univ.,  Nashville,  TN.  School  of  Medi- 
cine. 

P.  S.  Auerbach,  D.  M.  Yajko,  P.  S.  Nassos,  K.  W. 
Kizer,  and  J.  A.  Morris. 

Annals  of  Emergency  Medicine  AEMED3,  Vol. 
16,  No.  9,  p  1016-1022,  September  1987.  3  fig,  1 
tab,  54  ref. 

Descriptors:  'Aquatic  bacteriology,  'Bacteriology, 
'Aquatic  environment,  'Bacterial  analysis,  'Mi- 
crobiological studies,  'Water  treatment,  Water 
quality  control,  Public  health,  Water  quality,  Dis- 
infection. 

Water  and  animal  tissue  samples  were  obtained 
from  sources  in  Tennessee,  California,  and  Florida. 
Purified  bacterial  colonies  were  isolated  and  orga- 
nisms identified.  Fifty-eight  isolates  were  recov- 
ered. Twenty-seven  Gram-negative  isolates  were 
identified.  Gram-positive  organisms  were  of  the 
coryneform  group  of  Bacillus  species.  Antibiotic 
susceptibility  testing  showed  that  Aeromonas  spe- 
cies were  relatively  resistant  to  a  wide  variety  of 
antimicrobials,  which  included  trimethoprim,  cefa- 
zolin,  and  ampicillin.  Antibiotics  effective  against 
more  than  90%  of  Gram-negative  isolates  included 
ciprofloxacin,  imipenem,  ceftazidime,  and  trimeth- 
oprim-sulfamethoxazole. Freshwater  Gram-posi- 
tive organisms  did  not  display  any  unexpected 
susceptibility  features.  Recommendations  for  treat- 
ment are  based  on  sensitivity  in  culture  and  the 
potentially  serious  nature  of  infections  caused  by 
Aeromonas  species.  (Author's  abstract) 
W88-03997 


UNDERSEEPAGE  AT  THE  LOY  YANG  SET- 
TLING POND  DAM, 

State   Electricity   Commission   of  Victoria,   Mel- 
bourne (Australia). 

For  primary  bibliographic  entry  see  Field  8B. 
W88-04000 


CONTAMINATED  FOOD  AND  UPTAKE  OF 
HEAVY  METALS  BY  FISH:  A  REVIEW  AND  A 
PROPOSAL  FOR  FURTHER  RESEARCH, 

Innsbruck  Univ.  (Austria).  Inst,  fuer  Zoologie. 
R.  Dallinger,  F.  Prosi,  H.  Segner,  and  H.  Back. 
Oecologia  OECOBX,  Vol.   73,  No.    1,  p  91-98, 
August  1987.  4  tab,  142  ref.  Fonds  zur  Forderung 


Sources  Of  Pollution — Group  5B 

der  Wissenschaftlichen  Forschung  in  Osterreich 
Projects  No.  P5962B  and  S-35/04. 

Descriptors:  'Path  of  pollutants,  'Heavy  metals, 
•Fish,  'Food  chains,  Bioaccumulation,  Aquatic 
ecosystems,  Public  health. 

The  uptake  of  heavy  metals  via  the  alimentary 
tract  can  be  an  important  factor  for  the  metal 
budget  of  fish.  Concepts  such  as  biomagnification, 
bioaccumulation,  biotransference,  or  concentration 
factors,  convey  little  information  about  the  real 
threat  originating  from  heavy  metals  in  an  aquatic 
food  chain.  In  polluted  aquatic  ecosystems  the 
transfer  of  metals  through  food  chains  can  be  high 
enough  to  bring  about  harmful  concentrations  in 
the  tissues  of  fish.  This  relationship  is  called  the 
food  chain  effect.  Two  kinds  of  ecological  factors 
influence  the  food  chain  effect:  first,  high  levels  of 
contamination  of  the  food  and  second,  the  reduc- 
tion of  species  diversity.  When  susceptible  species 
are  eliminated,  metal-tolerant  food  organisms  may 
become  dominant.  Their  tolerance  may  be  based 
either  on  their  ability  to  accumulate  excessive 
amounts  of  metals  or  to  exclude  heavy  metals  from 
the  tissues.  These  two  strategies  represent  feedback 
mechanisms  which  may  enhance  or  weaken  the 
food  chain  effect.  It  is  concluded  that  future  inves- 
tigations on  transference  of  heavy  metals  to  fish 
must  take  into  more  careful  consideration  the  spe- 
cific ecological  situation  of  a  given  environment. 
(Author's  abstract) 
W88-04011 


RELATIVE  IMPORTANCE  OF  ACIDITY 
SOURCES  FOR  HUMIC  LAKES  IN  NORWAY, 

Norsk  Inst,  for  Vannforskning,  Oslo. 
D.  F.  Brakke,  A.  Henriksen,  and  S.  A.  Norton. 
Nature  NATUAS,  Vol.  329,  No.  6138,  p  432-434, 
October  1,  1987.  1  fig,  2  tab,  25  ref. 

Descriptors:  'Humic  matter,  'Norway,  'Acidic 
waters,  'Acid  rain,  'Water  pollution  sources,  Hy- 
drogen ion  concentration,  Lake  morphology,  Sul- 
fates, Acidity,  Organic  acids. 

The  possible  role  of  natural  processes  contributing 
to  lake  acidification  and  the  occurrence  of  acidic 
lakes  (pH<5)  has  received  considerable  attention, 
but  there  has  been  no  direct  test  of  the  importance 
of  some  of  the  postulated  natural  processes  in 
Scandinavia  where  large  numbers  of  acidic  lakes 
occur.  Some  authors  have  argued  that  lakes  were 
acidic  simply  because  of  processes  occurring  in 
acid  soils,  and  that  the  effects  of  acidic  precipita- 
tion on  these  lakes  were  thereby  overestimated.  An 
analysis  is  presented  of  the  role  of  strong  and  weak 
acids  in  the  acidity  status  of  moderately  humic 
lakes  (total  organic  carbon  (TOC)  2-15  mg/L)  in 
two  areas  of  Norway.  The  two  areas  received 
precipitation  with  differing  acidity  and  amounts  of 
sulfate.  The  data  suggest  contributions  by  organic 
acids  to  acidity,  but  strong  acids  associated  with 
sulfate  further  reduce  the  pH  and  explain  the 
recent  acidification  of  colored  lakes  in  southern 
Norway.  (Author's  abstract) 
W88-04013 


CHEMICAL  PROCESSES  GOVERNING  SOIL 
AND  WATER  ACIDIFICATION, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Agronomy. 

J.  O.  Reuss,  B.  J.  Cosby,  and  R.  F.  Wright. 

Nature  NATUAS,  Vol.  329,  No.  6134,  p  27-32, 

September  3,  1987.  7  fig,  56  ref. 

Descriptors:  'Acid  rain,  'Chemical  reactions, 
'Path  of  pollutants,  'Acidity,  'Soil  contamination, 
'Water  pollution  sources,  Hydrogen  ion  concen- 
tration, Alkalinity,  Cation  exchange. 

Key  soil  processes  in  concert  with  inputs  of  strong 
acids  from  the  atmosphere  explain  the  observed 
trends  in  soil  and  water  acidification  in  North 
America  and  Europe.  The  apparent  paradox  of 
waters  with  pH>5.5  draining  acidic  soils  in  pris- 
tine areas  not  receiving  significant  acid  deposition 
is  readily  understood  as  the  result  of  the  simultane- 
ous effect  of  inorganic  carbon  equilibria,  cation 
exchange,     inorganic    aluminum    equilibria    and 
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chemical  weathering.  These  are  well-known  and 
important  components  in  soil  solution  chemistry;  it 
is  their  simultaneous  interaction  that  results  in  the 
apparent  paradox.  The  elevated  P  sub  C02  in  soils 
results  in  acidic  soil  solution  with  positive  alkalini- 
ty; upon  emerging  as  streamwater  degassing 
occurs  and  pH  increases.  The  result  is  pH>5.5 
waters  draining  acidic  soils  found  in  such  areas  as 
Alaska,  northern  Canada,  northern  Norway  and 
northern  Sweden.  These  equilibria  and  flux  rela- 
tionships also  explain  a  second  apparent  paradox. 
Acidic  soils  contain  exchangeable  H(  +  )  and 
Al(3+)  in  amounts  equivalent  to  thousands  of 
years  of  acid  deposition;  yet  acid  deposition  to 
such  soils  causes  acidification  of  runoff  with  subse- 
quent loss  of  fish  and  other  biological  effects.  In 
the  absence  of  mobile  strong  acid  anions  the  enor- 
mous store  of  acid  in  such  soils  seldom  results  in 
the  acidification  of  fresh  waters  to  the  stage  at 
which  alkalinity  becomes  negative;  H(+)  and  inor- 
ganic Al(3  +  )  are  not  mobilized  to  levels  toxic  to 
fish.  Addition  of  relatively  small  amounts  of  strong 
acids  to  such  acid  soils,  however,  can  have  a  major 
effect  on  the  acidity  and  concentration  of  inorgan- 
ic Al  in  runoff.  Mobile  strong  acid  anions  such  as 
SOM.2-)  and  N03(-)  readily  transport  H(+)  and 
Al(3  +  )  out  of  the  soil.  (Lantz-PTT) 
W88-04014 


RATE  OF  ACIDIFICATION  OF  AQUATIC 
ECOSYSTEMS  IN  ONTARIO,  CANADA, 

Ontario  Ministry  of  the  Environment,  Dorchester. 

Dorset  Research  Center. 

P.  J.  Dillon,  R.  A.  Reid,  and  E.  Grosbois. 

Nature  NATUAS,  Vol.  329,  No.  6134,  p  45-48 

September  3,  1987.  4  fig,  2  tab,  23  ref. 

Descriptors:  *Acid  rain,  *Acidification,  *Water 
pollution  effects,  *Aquatic  environment,  'Ontario, 
•Acidic  waters,  Path  of  pollutants,  Ecosystems, 
Streams,  Alkalinity,  Hydrogen  ion  concentration. 

Although  the  acidification  of  lakes  and  streams  in 
several  parts  of  the  world  as  a  consequence  of  the 
emission  and  deposition  of  S  and  N  oxides  is  well- 
documented,  no  direct  measurement  by  continuous 
monitoring  of  acidification  rate  of  any  lake  has 
been  reported.  In  many  cases,  historical  data  have 
been  compared  to  recent  data  and  acidification  of 
aquatic  systems,  generally  over  periods  of  decades, 
demonstrated.  But  methodological  changes  have 
always  compromised  the  results.  In  other  cases, 
historical  chemical  conditions  of  lakes  and  streams 
have  been  inferred  from  either  geochemical  rela- 
tionships or  from  paleolimnological  records  and 
compared  to  current  conditions.  Here  the  first 
direct  observations  of  the  acidification  rate  of  a 
lake  that  has  undergone  extensive  damage  to  its 
aquatic  biota  as  the  result  of  deposition  of  acids  of 
anthropogenic  origin  are  presented.  A  threefold 
decrease  in  alkalinity  and  a  decrease  of  0.2  pH 
units  occurred  in  the  lake  despite  a  reduction  in  the 
deposition  rate  of  strong  acids  over  the  period  of 
study.  Acidification  was  accompanied  by  a  de- 
crease in  base  cation  content  in  the  lake  but  not  an 
increase  in  strong  acid  anion  (S04(2-))  concentra- 
tion, indicating  that  there  has  probably  been  a 
depletion  of  available  cations  in  the  lake's  catch- 
ment. (Author's  abstract) 
W88-04015 


RAPID  REMOVAL  OF  CHERNOBYL  FALL- 
OUT FROM  MEDITERRANEAN  SURFACE 
WATERS  BY  BIOLOGICAL  ACnvrTY, 

International     Lab.     of     Marine     Radioactivity, 

Monaco-Ville  (Monaco). 

S.  W.  Fowler,  P.  Buat-Menard,  Y.  Yokoyama,  S. 

Ballestra,  and  E.  Holm. 

Nature  NATUAS,  Vol.  329,  No.  6134,  p  56-58 

September  3,  1987.  4  tab,  29  ref. 

Descriptors:  'Path  of  pollutants,  'Mediterranean 
Sea,  'Chernobyl,  *Zooplankton,  Radioactive 
wastes,  Cesium  radioisotopes,  Radionuclides. 

The  sinking  of  particulate  organic  matter  from  the 
euphotic  zone  is  an  important  pathway  for  the 
vertical  transport  of  many  elements  and  organic 
compounds  in  the  sea.  Many  natural  and  artificial 
radionuclides  in  surface  waters  are  readily  ad- 
sorbed onto  suspended  particles  and  are  presum- 


ably scavenged  and  removed  to  depth  on  time 
scales  commensurate  with  both  particle  sinking 
rate  and  retention  time  of  the  radionuclide  on  the 
particle.  Previously,  abyssal  benthic  organisms 
from  the  northeast  Pacific  were  found  to  contain 
short-lived  fission  products  which  entered  the  sea 
surface  as  fallout  from  nuclear  testing.  The  pres- 
ence of  these  radionuclides  at  great  depth  could 
not  be  explained  by  Stokesian  settling  of  small 
fallout  particles  and  it  was  hypothesized  that  zoo- 
plankton  grazing  in  the  surface  layers  packaged 
these  particle-reactive  radionuclides  into  large,  rel- 
atively dense  fecal  pellets  which  rapidly  sank  to 
depth.  Data  are  reported  here  from  a  time-series 
sediment  trap  experiment,  and  concomitant  zoo- 
plankton  collections,  which  show  conclusively  that 
Chernobyl  radioactivity,  in  particular  the  rare 
earth  nuclides  141-Ce  and  144-Ce,  entering  the 
Mediterranean  as  a  single  pulse,  was  rapidly  re- 
moved from  surface  waters  and  transported  to  200 
m  in  a  few  days  primarily  by  zooplankton  grazing. 
(Author's  abstract) 
W88-04016 


AQUATIC  MICROBIAL  ACTIVITY  AND  MA- 
CROFAUNAL  PROFILES  OF  AN  OKLAHOMA 
STREAM, 

Cooperative  Inst,  for  Research  in  Environmental 

Science,  Boulder,  CO. 

G.  A.  Burton,  and  G.  R.  Lanza. 

Water  Research  WATRAG,  Vol.  21,  No    10    p 

1173-1182,  October   1987.    10  fig,   3  tab,   39  ref. 

Descriptors:  *Streams,  'Aquatic  environment, 
•Toxicity,  *Macrofauna,  *Water  quality,  Microbial 
degradation,  Oklahoma,  Microbiological  studies, 
Enzymes,  Plankton,  Monitoring,  Electron  trans- 
port, Bioassays. 

A  toxicity  assessment  was  conducted  on  Skeleton 
Creek,  near  Enid,  Oklahoma.  This  creek  received 
effluents  from  an  oil  refinery,  municipal  waste 
treatment  facility,  and  a  fertilizer  processing  plant. 
Microbial  activity  assays,  which  focused  on  sedi- 
ments, include:  dehydrogenase,  alkaline  phospha- 
tase, glucosidase,  amylase  and  protease  activity. 
Microbial  electron  transport  system  activity  was 
also  measured  in  overlying  waters  and  sediments. 
Results  were  compared  to  a  study  conducted  at  the 
same  time  by  the  U.S.  EPA  which  measured  in- 
stream  fish,  plankton  and  benthic  communities.  In 
addition,  EPA  conducted  7-day  Ceriodaphnia  re- 
productive toxicity  tests  and  7-day  larval  fathead 
minnow  growth  tests.  Effects  occurred  below  the 
3  discharges  and  similar  response  patterns  were 
noted  between  surrogate  microbial  assays  and 
stream  communities.  These  results  highlight  the 
importance  and  feasibility  of  multi-tiered  test 
schemes  in  aquatic  toxicity  assessments.  (Author's 
abstract) 
W88-04019 


DETERMINANTS  OF  THE  MICROBIOLOGI- 
CAL CHARACTERISTICS  OF  SPA  POOLS  IN 
SOUTH  AUSTRALIA, 

South  Australian  Health  Commission,  Adelaide. 
A.  Esterman,  I.  Calder,  C.  Cameron,  D.  Roder, 
and  R.  Walters. 

Water  Research  WATRAG,  Vol.  21,  No.  10  p 
1231-1235,  October  1987.  6  tab,  23  ref. 

Descriptors:  *Water  quality  control,  *Water  qual- 
ity, *Microbiological  studies,  *Spa  pools,  •Austra- 
lia, Pseudomonas  aeruginosa,  Monitoring,  Amoe- 
bae, Cyanuric  acid,  Chlorine,  Disinfection. 

The  microbiological  quality  of  49  South  Australian 
spa  pools  was  assessed,  using  as  criteria  the  pres- 
ence or  absence  of  Pseudomonas  aeruginosa,  the 
colony  count,  and  the  presence  or  absence  of 
amoebae.  Chlorine  was  the  disinfectant  most  fre- 
quently used  (with  or  without  cyanuric  acid),  fol- 
lowed by  bromine.  The  microbiological  quality  of 
water  samples  did  not  vary  by  disinfectant  mode, 
except  of  samples  from  pools  using  cyanuric  acid 
which  gave  poorer  results  for  amoebae.  Where 
chlorine  alone  was  used  for  disinfection,  results 
indicate  that  a  free  chlorine  residual  of  at  least  4 
mg/L  is  necessary  to  be  95%  sure  of  acceptable 
microbiological  quality.  (Author's  abstract) 
W88-04026 


MICROBIAL  DEGRADATION  OF  NLTRILO- 
TRIACETATE  (NTA)  DURING  RIVER  WATER/ 
GROUNDWATER  INFILTRATION:  LABORA- 
TORY COLUMN  STUDIES, 

Eidgenoessische  Anstalt   fuer  Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

E.  Kuhn,  M.  Van  Loosdrecht,  W.  Giger,  and  R.  P. 

Schwarzenbach. 

Water  Research  WATRAG,  Vol.  21,  No    10    p 

1237-1248,   October   1987.    10  fig,   29  ref.   Swiss 

National  Science  Foundation  Project  No.  3,944- 

Descriptors:  *Biodegradation,  *Nitrilotriacetate, 
•Path  of  pollutants,  *Infiltration,  •Surface-ground- 
water  relations,  *Microbial  degradation,  'Fate  of 
pollutants,  Groundwater,  Rivers,  Aquifers, 
Groundwater  quality. 

In  laboratory  column  experiments  with  aquifer  ma- 
terial collected  from  a  natural  river  water/ground- 
water  infiltration  site,  the  effects  of  changes  in 
NTA  concentration  (0.06-3.40  micrometers),  tem- 
perature (5-20  C),  and  redox  conditions  on  the 
microbial  degradation  of  NTA  during  infiltration 
have  been  investigated.  Under  both  aerobic  and 
denitrifying  conditions,  NTA  was  rapidly  mineral- 
ized and  supported  microbial  growth  as  a  sole 
carbon  and  energy  source.  The  presence  of  other 
degradable  organic  compounds  and  of  trace  metals 
had  no  significant  effect  on  the  total  rate  of  NTA 
elimination  after  a  21.8  cm  flow  distance.  At  con- 
centrations between  0.02  and  0.05  micrometers, 
NTA  degradation  was  still  rapid  (apparent  pseudo 
first-order  rate  constants  of  up  to  15/day).  From 
the  results  of  the  column  experiments  it  may  be 
concluded  that  under  environmental  conditions 
typical  for  Switzerland,  very  low  residual  NTA 
concentrations  (<  0.01  micrometers)  should  be 
present  at  all  times  of  the  year  in  the  groundwater 
after  only  a  few  meters  of  infiltration,  even  when 
concentrations  of  NTA  in  river  water  reach  3-4 
micrometers.  This  conclusion  is  corroborated  by 
results  of  field  measurements.  (Author's  abstract) 
W88-O4027 


OBSERVATIONS  OF  THE  PREFERENTIAL 
LOSS  OF  MAJOR  IONS  FROM  MELTING 
SNOW  AND  LABORATORY  ICE, 

University  of  East  Anglia,   Norwich  (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-04032 


TRACE  METALS:  CD,  CU,  PB  AND  ZN  IN 
GELATINOUS  MACROPLANKTON  FROM 
THE  NORTHWESTERN  MEDITERRANEAN, 

Institut  National  de  la  Sante  et  de  la  Recherche 

Medicale,  Paris  (France). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-04033 


SPATIAL  VARIABILITY  OF  SOIL  SALINITY 
EN  FURROW-IRRIGATED  TORRIFLUVENTS, 

Texas  A  and  M  Univ.,  El  Paso.  Agricultural  Re- 
search and  Extension  Center. 
For  primary  bibliographic  entry  see  Field  3C. 
W88-04043 


DBCP,  EDB,  AND  TCP  CONTAMINATION  OF 
GROUND  WATER  IN  HAWAII, 

Hawaii   Univ.   at   Manoa,   Honolulu.   Water   Re- 
sources Research  Center. 
D.  S.  Oki,  and  T.  W.  Giambelluca. 
Ground  Water  GRWAAR,  Vol.  25,  No.  6,  p  693- 
702,  November-December  1987.  13  fig,  3  tab,  25 
ref. 

Descriptors:  *Path  of  pollutants,  •Groundwater 
pollution,  *Hawaii,  *Pesticides,  Organic  com- 
pounds, DBCP,  EDB,  TCP,  Pesticides,  Fate  of 
pollutants,  Groundwater  quality,  Wells. 

In  recent  years,  several  pesticide-related  contami- 
nants have  been  detected  in  the  groundwaters  of 
the  State  of  Hawaii.  Two  soil  fumigants  previously 
used  by  pineapple  growers,  l,2-dibromo-3-chloro- 
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propane  (DBCCT)  and  1,2-dibromoethane  or  eth- 
ylene dibromide  (EDB),  have  been  detected  in 
several  wells  on  Oahu  and  Maui.  An  impurity  of 
the  soil  fumigant  DD,l,2,3-trichloropropane 
(TCP),  also  has  been  detected  in  a  number  of 
wells.  DBCP,  EDB,  and  TCP  are  of  particular 
concern  to  State  public  health  officials  due  to 
known  and  possible  unknown  health  effects  associ- 
ated with  these  compounds.  The  locations  of  the 
contaminated  well  sites  on  Oahu  appear  to  be 
correlated  with  the  areas  of  past  and  present  pine- 
apple cultivation  when  the  ambient  groundwater 
flow  pattern  is  taken  into  consideration.  In  addi- 
tion, several  large  fuel  pipeline  leaks  are  located  in 
the  vicinity  of  the  EDB  contamination.  In  general, 
TCP  contamination  is  more  widespread  than  either 
DBCP  or  EDB  contamination.  TCP  levels  appear 
to  be  declining  in  Oahu  water  wells  while  EDB 
levels  in  the  contaminated  portion  of  southern 
Oahu  appear  to  be  increasing.  The  direction  of 
temporal  trends  in  DBCP  concentration  at  present 
varies  according  to  site.  (Author's  abstract) 
W88-04061 

HORIZONTAL  PLANE  SOURCE  MODEL  FOR 
GROUND-WATER  TRANSPORT, 

ERT,  A  Resource  Engineering  Co.,  Concord,  MA. 

D.  P.  Galya. 

Ground  Water  GRWAAR,  Vol.  25,  No.  6,  p  733- 

739,    November-December    1987.   4   fig,    10   ref, 

append. 

Descriptors:  'Groundwater  movement,  *Path  of 
pollutants,  'Horizontal  planes,  Simulation  analysis, 
Mathematical  models. 

A  model  was  derived  through  the  use  of  Green's 
functions  to  simulate  three-dimensional  contami- 
nant transport  from  a  horizontal  plane  source 
(NPS).  This  analytical  model  incorporates  retarda- 
tion and  decay,  and  can  simulate  varying  source 
emission  rates.  Appropriate  uses  of  the  model  in- 
clude simulations  of  contaminant  transport  from 
landfills,  waste  lagoons,  land  treatment  facilities, 
and  areas  of  pesticide  application.  Comparison  be- 
tween HPS  and  point  source  solutions  indicates 
that  for  such  simulations,  the  HPS  model  will 
provide  more  accurate  results  than  the  point 
source  solution,  particularly  near  the  source.  Rep- 
resentative model  applications  indicate  the  model's 
sensitivity  to  variations  in  retardation,  decay,  and 
temporal  period  of  source  emission.  (Author's  ab- 
stract) 
W88-04066 


WATER  QUALITY  MODELING  USING  PER- 
SONAL COMPUTERS, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Civil  En- 
gineering. 
W.  S.  Lung. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  59,  No.  10,  p  909-913,  October 
1987.  2  tab,  17  ref. 

Descriptors:  'Computer  models,  'Computers, 
'Simulation  analysis,  'Path  of  pollutants,  'Water 
quality  control,  Fate  of  pollutants,  Water  quality, 
Model  studies,  Biological  oxygen  demand,  Dis- 
solved oxygen,  Estuaries,  Streams,  Lakes. 

A  number  of  water  quality  models  for  streams, 
rivers,  lakes,  and  estuaries  have  been  efficiently 
used  to  perform  water  quality  simulations  on  per- 
sonal computers.  In  light  of  increasing  water  qual- 
ity model  use  in  wasteload  allocations  and  National 
Pollutant  Discharge  Elimination  System  permit  re- 
lated modeling  studies,  efficient  operations  mean 
that  analysts  could  spend  most  of  the  time  review- 
ing and  understanding  the  model  results  instead  of 
processing  the  results  of  analysis.  Therefore,  per- 
sonal computers  now  offer  a  cost-effective  alterna- 
tive to  mainframes  in  water  quality  modeling.  The 
new  80386-based  computers  would  make  this  alter- 
native even  more  attractive  because  they  offer 
minicomputer  capability.  The  capability  of  a  well 
configured  personal  computer  systems  can  do  for 
water  quality  modeling  is  demonstrated.  First,  ap- 
plications are  presented  which  range  from  simple 
steady-state  biochemical  oxygen  demand-dissolved 
oxygen  (BOD-DO)  modeling  of  streams  and  estu- 
aries, estuarine  eutrophication  modeling,  to  highly 


complicated  time-variable  modeling  of  lakes  and 
estuaries.  These  provide  a  good  perspective  on  the 
use  of  personal  computer  systems  for  water  quality 
modeling.  Second,  hardware  and  software  used  for 
these  applications  are  discussed.  There  are  >  200 
different  brands  of  personal  computers.  Most  of 
them  use  similar  processors  such  as  8088,  8086,  or 
80286  as  the  central  processing  unit.  Discussions 
focus  on  the  machines  which  are  commonly  used 
in  engineering  work  and  in  water  quality  modeling 
in  particular.  It  is  demonstrated  that  with  proper 
hardware  and  software,  using  these  computer  sys- 
tems for  water  quality  modeling  is  not  only  practi- 
cal but  also  economical.  (Lantz-PTT) 
W88-04075 


ENVIRONMENTAL  CONTAMINATION  BY 
POLYCHLORINATED  DIBENZO-P-DIOXINS 
AND  DIBENZOFURANS  ASSOCIATED  WITH 
PULP  AND  PAPER  MILL  DISCHARGE, 

Environmental  Research  Lab.-Duluth,  MN. 

D.  W.  Kuehl,  B.  C.  Butterworth,  W.  M.  DeVita, 

and  C.  P.  Sauer. 

Biomedical  and  Environmental  Mass  Spectrometry 

BMSYAL,  Vol.  14,  No.  8,  p  443-447,  August  1987. 

3  fig,  3  tab,  7  ref. 

Descriptors:  'Pulp  wastes,  'Dioxin,  'Fish,  'Tissue 
analysis,  'Fate  of  pollutants,  'Path  of  pollutants, 
Fluvial  sediments,  Industrial  wastes,  Pollutant 
identification,  Gas  chromatography,  Environmen- 
tal effects,  Quality  control,  Sludge,  Water  pollu- 
tion sources,  Fly  ash,  Carp,  Chemical  analysis, 
Bioaccumulation. 

Sludge  from  seven  pulp  and  paper  mills,  fish  from 
the  Petenwell  Reservoir,  and  Wisconsin  River 
sediments  were  analyzed  for  2,3,7,8-TCDD  (2,3,7, 
8-tetrachlorodibenzo-p-dioxin).  The  level  of  con- 
tamination ranged  from  not  detectable  (1  pico- 
gram/gram)  to  over  over  400  picograms/gram. 
Analyses  for  other  planar  polychlorinated  contami- 
nants indicated  high  levels  of  contamination  by 
other  polychlorinated  dibenzo-p-dioxins  (PCDDs) 
and  polychlorinated  dibenzofurans  (PCDFs).  Poly- 
chlorinated xanthenes  and  xanthones  were  identi- 
fied as  potential  interferences  in  the  gas  chroma- 
tography/mass  spectrometry  analysis.  The  bioavai- 
lability of  PCDDs  and  PCDFs  from  other  solid 
matrices  including  municipal  incinerator  fly  ash 
and  contaminated  river  sediment  to  freshwater  fish 
were  also  studied.  Results  from  the  exposure  of 
carp  to  municipal  incinerator  fly  ash  indicated  that 
the  Bioavailability  Index  (BI)  of  select  2,3,7,8-sub- 
stituted  isomers,  the  biosignificant  isomers,  de- 
creased with  an  increasing  degree  of  chlorination. 
The  BI  was  nearly  the  same  for  PCDDs  and 
PCDFs  with  similar  chlorine  substitution  patterns 
at  the  same  degree  of  chlorination.  The  Bis  calcu- 
lated from  PCDD  and  PCDF  concentrations  in 
sediment  and  fish  from  the  Petenwell  Reservoir  of 
the  Wisconsin  River  showed  a  similar  trend  of 
decreasing  BI  with  increasing  degree  of  chlorina- 
tion for  PCDDs.  (Geiger-PTT) 
W88-04078 


BACTERIOLOGICAL  CHARACTERISTICS  OF 
15  FRESHWATER  BEACHES  IN  MANITOBA, 

Cadham   Provincial   Lab.,   Winnipeg   (Manitoba). 
L.  Sekla,  D.  Williamson,  C.  Greensmifh,  G. 
Balacko,  and  D.  Brown. 

Canadian  Journal  of  Public  Health  CJPEA4,  Vol. 
78,  No.  3,  p  181-184,  May-June,  1987.  2  tab,  11  ref. 

Descriptors:  'Water  quality,  'Coliforms,  'Manito- 
ba, 'Bioindicators,  'Beaches,  Bacteria,  Public 
health,  Escherichia  coli,  Monitoring,  Pollutant 
identification,  Water  pollution  effects,  Enteric  bac- 
teria, Swimming,  Infection,  Lakes,  Recreation, 
Regulations. 

During  the  summers  of  1984  and  1985,  a  total  of 
6680  samples  of  lake  water  were  collected  from  1 5 
of  the  most  popular  beaches  in  Manitoba  and  tested 
for  fecal  coliforms,  enterococci  and  Escherichia 
coli.  The  30  day  maximum  geometric  mean  of  200 
fecal  coliforms  per  100  ml  of  water  recommended 
as  the  acceptable  maximum  limit  in  the  1983 
Guidelines  for  Canadian  Recreational  Water  for 
bather  protection  was  achieved  by  beaches  in  all 
three  geographic  regions.  The  United  States  Envi- 


ronmental Protection  Agency  (USEPA)  criterion 
of  126  Escherichia  coli  per  100  ml  of  water  was 
satisfied  by  the  beaches  on  the  west  side  of  Lake 
Winnipeg.  The  USEPA  criterion  of  33  enterococci 
per  100  ml,  as  well  as  the  enterococcus  criteria 
proposed  for  Manitoba  were  not  met  by  most 
beaches  in  all  three  regions.  Before  recommending 
changes  to  the  national  guidelines  for  recreational 
water  quality  (i.e.  adding  enterococci  criteria),  it  is 
important  to  document  an  association  between  ill- 
ness and  counts  of  a  specific  indicator  bacteria, 
standardize  the  test  procedures  for  this  bacteria, 
and  to  agree  on  the  bacterial  counts  that  would 
relate  to  an  acceptable  risk  to  bathers.  (Author's 
abstract) 
W88-04079 


DISTRIBUTION  OF  INDICATOR  BACTERIA 
AND  VIBRIO  PARAHEMOLYTICUS  IN 
SEWAGE-POLLUTED  INTERTIDAL  SEDI- 
MENTS, 

Massachusetts  Univ.  at  Boston.  Dept.  of  Biology. 
M.  P.  Shiaris,  A.  C.  Rex,  G.  W.  Pettibone,  K. 
Keay,  and  P.  McManus. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  8,  p  1756-1761,  August 
1987.  2  fig,  4  tab,  19  ref.  National  Institutes  of 
Health,  Biomedical  Research  Support  Grant  S.O. 
7RR07 199-04. 

Descriptors:  'Bioindicators,  'Vibrio,  'Marine  sedi- 
ments, 'Boston  Harbor,  'Path  of  pollutants,  'Coli- 
forms, Water  pollution  effects,  Spatial  distribution, 
Combined  sewers,  Enteric  bacteria,  Viruses,  Pollu- 
tion load,  Mud  flats,  Regression  analysis,  Organic 
carbon,  Water  pollution  sources,  Sediment  con- 
taminations, Wastewater  disposal,  Microbiological 
studies. 

The  impact  of  a  sewage  point  source  on  the  bacte- 
rial densities  in  an  intertidal  mud  flat  in  Boston 
Harbor,  Massachusetts,  was  investigated.  The  area, 
Savin  Hill  Cove,  acts  as  a  receiving  basin  for  a 
combined  storm  and  sewage  outlet  (CSO).  Prelimi- 
nary examination  of  sediments  and  overlying  water 
at  high  tide  demonstrated  that  fecal  coliforms  were 
present  in  sediments  at  abundances  2  to  4  orders  of 
magnitude  higher  than  in  the  overlying  water 
column.  The  following  bacterial  counts  were  de- 
termined from  sediments  along  a  sampling  transect 
extending  460  m  from  the  CSO:  total  bacteria  by 
epifluorescent  microscopy,  heterotrophic  bacteria 
by  plate  counts  on  nutrient-rich  and  nutrient-poor 
media,  fecal  coliforms  and  enterococci  by  mem- 
brane filtration,  and  Vibrio  parahaemolyticus  by  a 
most  probable-number  technique  with  a  resuscita- 
tion step.  Median  sediment  grain  size,  average  tidal 
exposure,  carbon/nitrogen  ratio,  and  total  organic 
carbon  were  also  measured.  All  bacterial  indices, 
except  for  V.  parahaemolyticus,  declined  signifi- 
cantly with  distance  from  the  outfall.  Multiple 
regression  analysis  indicated  that  tidal  exposure 
(low  tides)  may  affect  densities  of  total  bacteria. 
Fecal  coliforms  and  enterococci  were  still  present 
in  appreciable  numbers  in  sediments  as  far  as  460  m 
away  from  the  CSO.  In  contrast,  V.  parahaemoly- 
ticus densities  did  not  correlate  with  the  other 
bacterial  counts  nor  with  any  of  the  environmental 
parameters  examined.  These  results  indicate  that 
intertidal  sediments  which  adjoin  point  sources  of 
pollution  are  severely  contaminated  and  should  be 
considered  as  potentially  hazardous  reservoirs  of 
sewage-born  diseases.  (Author's  abstract) 
W88-04081 


SURVIVAL  OF  CANDIDA  ALBICANS  IN 
TROPICAL  MARINE  AND  FRESH  WATERS, 

Puerto  Rico  Univ.,  Rio  Piedras.  Microbial  Ecolo- 
gy Lab. 

L.  Valdes-Collaza,  A.  J.  Schultz,  and  T.  C.  Hazen. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  8,  p  1762-1767,  August 
1987.  5  fig,  2  tab,  32  ref.  Public  Health  Service 
Grants  RR-8102  and  RR-2657. 

Descriptors:  'Candida  albicans,  'Fate  of  pollut- 
ants, 'Yeasts,  'Escherichia  coli,  'Coastal  waters, 
'Puerto  Rico,  'Rain  forests,  Water  quality,  Coli- 
forms,  Industrial   wastes,   Bioindicators,   Organic 
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loading,  Tropical  regions,  Water  pollution  sources, 
Path  of  pollutants,  Public  health. 

A  survey  of  Candida  albicans  indicated  that  the 
organism  was  present  at  all  sites  sampled  in  a  rain 
forest  stream  and  in  near-shore  coastal  waters  of 
Puerto  Rico.  In  the  rain  forest  watershed  no  rela- 
tionship existed  between  densities  of  fecal  coli- 
forms  and  densities  of  C.  albicans.  At  two  pristine 
sites  in  the  rain  forest  watershed  both  C.  albicans 
and  Escherichia  coli  survived  in  diffusion  cham- 
bers for  extended  periods  of  time.  In  near-shore 
coastal  waters  C.  albicans  and  E.  coli  survival 
times  in  diffusion  chambers  were  enhanced  by 
effluent  from  a  rum  distillery.  The  rum  distillery 
effluent  had  a  greater  effect  on  E.  coli  than  on  C. 
albicans  survival  in  the  diffusion  chambers.  These 
studies  show  that  neither  E.  coli  nor  C.  albicans 
organisms  are  good  indicators  of  recent  fecal  con- 
tamination in  tropical  waters.  It  further  demon- 
strates that  pristine  freshwater  environments  and 
marine  waters  receiving  organic  loading  in  the 
tropics  can  support  densities  of  C.  albicans  which 
may  be  a  health  hazard.  (Author's  abstract) 
W88-04082 


ALKALINE  APPROACH  TO  TREATING 
COOLING  TOWERS  FOR  CONTROL  OF  LE- 
GIONELLA PNEUMOPHILA, 

Pittsburgh  City  Water  Dept.  PA. 

For  primary  bibliographic   entry  see  Field   5G 

W88-04O83 


FNFECnVITY  AND  ANTIGENICITY  REDUC- 
TION RATES  OF  HUMAN  ROTAVIRUS 
STRAIN  WA  IN  FRESH  WATERS, 

Georgia  Univ.,  Athens.  Dept.  of  Food  Science  and 

Technology. 

O.  C.  Pancorbo,  B.  G.  Evanshen,  W.  F.  Campbell, 

S.  Lambert,  and  S.  K.  Curtis. 

Applied      and       Envrionmental       Microbiology 

AEMIDF,  Vol.  53,  No.  8,  p  1803-1811,  August 

1987.  7  fig,  2  tab,  39  ref. 

Descriptors:  'Viruses,  *Chlorination,  *Fate  of  pol- 
lutants, 'Hydrogen  ion  concentration,  'Microbio- 
logical studies,  'Infection,  Wastewater,  Models, 
Human  diseases,  Path  of  pollutants,  Water  pollu- 
tion effects,  Groundwater,  Assay,  Lakes,  Drinking 
water,  Bioassays. 

The  rates  of  inactivation  of  human  rotavirus  type  2 
(strain  Wa)  (HRV-Wa)  and  poliovirus  type  1 
(strain  CHAT)  were  compared  in  polluted  waters 
(creek  water  and  secondary  effluent  before  chlor- 
ination)  and  nonpolluted  waters  (lake  water, 
groundwater,  and  chlorinated  tap  water).  Viral 
infectivity  titers  were  determined  by  plaque  assays, 
while  HRV-Wa  antigenicity  also  was  monitored 
by  an  enzyme-linked  immunosorbent  assay.  Both 
viruses  persisted  longest  in  lake  water  and  shortest 
in  tap  water.  The  actual  inactivation  times  (i.e., 
times  required  for  two-log  base  10  reductions  of 
initial  viral  titers)  for  the  two  viruses  were  signifi- 
cantly different  in  all  waters  except  tap  water. 
With  the  exception  of  the  groundwater  and  sec- 
ondary effluent  results,  the  HRV-Wa  inactivation 
times  in  the  fresh  waters  were  significantly  differ- 
ent. Owing  perhaps  to  aggregation,  HRV-Wa  ap- 
peared less  susceptible  to  the  effects  of  chlorine 
than  previously  reported  for  this  virus  and  for  the 
simian  rotavirus  SAIL  HRV-Wa  displayed  pro- 
longed survival  in  lake  water  and  groundwater 
exceeding  that  previously  reported  for  the  SA11 
virus.  The  HRV-Wa  infectivity  reduction  rate  (ki) 
was  significantly  correlated  with  the  water  pH 
(i.e.,  as  pH  increased,  ki  increased).  The  water  pH 
may  have  influenced  viral  aggregation  and  thereby 
HRV-Wa  susceptibility  to  other  virucidal  factors 
in  the  water.  Enzyme-linked  immunosorbent  assay 
results  showed  similar  inactivation  patterns  with 
the  most  significant  reduction  in  HRV-Wa  antige- 
nicity occurring  in  polluted  waters  and  tap  water. 
In  all  waters,  particularly  tap  water,  infectivity 
declined  at  a  faster  rate  than  antigenicity.  It  is 
proposed  that  HRV-Wa  can  be  used  as  a  model  for 
future  studies  of  rotaviral  persistence  in  the  aquatic 
environment.  (Author's  abstract) 
W88-04084 


STATUS  OF  GROUNDWATER  POLLUTION  IN 
THE  SAN  GABRIEL  VALLEY,  CALIFORNIA, 

J.  D.  Earley. 

Journal  of  Environmental  Health  JEVHAH,  Vol 

50,  No.  1,  p  33-34,  July-August,  1987.  1  fig,  6  ref. 

Descriptors:  'Groundwater  pollution,  'California, 
'Public  health,  Water  pollution  prevention, 
'Water  pollution  sources,  'Organic  compounds, 
'Path  of  pollutants,  Drinking  water,  Water  pollu- 
tion effects,  Aquifers,  Chlorinated  hydrocarbons, 
Industrial  wastes,  Carbon  filters,  Leaching,  Carbon 
tetrachloride,  Trichloroethylene,  Perchloroethy- 
lene. 

Contamination  of  groundwater  in  the  San  Gabriel 
yalley  of  California  has  been  identified  as  a  poten- 
tial health  hazard  from  industrial  sources.  Volatile 
organic  chemicals  deposited  into  the  ground  at  the 
BKK  landfill,  the  Monterey  Park  dump,  and  other 
illegal  dump  sites  are  slowly  moving  towards  the 
San  Gabriel  Valley  aquifer.  An  expanded  sampling 
program  for  the  entire  San  Gabriel  Basin  and  out- 
lying areas  was  implemented  by  the  California 
Department  of  Health  Services  and  the  Los  Ange- 
les County  Department  of  Health  Services.  To 
date,  the  sampling  program  has  identified  59  wells 
that  are  contaminated  by  trichloroethylene  (TCE), 
perchloroethylene  (PCE),  or  carbon  tetrachloride 
(CTC).  Contaminated  wells  were  taken  out  of 
service  and  industries  suspected  of  improper  prac- 
tices were  identified  and  mailed  letters  by  the 
EPA.  It  is  anticipated  that  the  response  to  these 
letters  will  provide  insight  into  the  use  and  disposal 
of  chlorinated  solvents  by  industries  in  the  San 
Gabriel  Basin.  To  reduce  the  level  of  volatile 
organic  compounds  in  the  drinking  water  in  the 
San  Gabriel  Valley,  the  following  methods  are 
being  used:  aeration,  carbon  filtration,  blending, 
recommending  bottled  water  for  drinking  pur- 
poses, and  purchasing  water  which  meets  the 
standards  from  the  Metropolitan  Water  District 
(Geiger-PTT) 
W88-04093 


RADIOACTTVE  CESIUM  FROM  THE  CHER- 
NOBYL ACCIDENT  IN  THE  GREENLAND  ICE 
SHEET, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 
Civil  Engineering. 

C.  I.  Davidson,  J.  R.  Harrington,  M.  J. 
Stephenson,  M.  C.  Monaghan,  and  J.  Pudykiewicz 
Science  SCIEAS,  Vol.  237,  No.  4815,  p  633-634 
August  7,  1987.  1  fig,  19  ref.  National  Science 
Foundation  Grants  DPP-83 15452  and  DPP- 
8618223. 

Descriptors:  'Cesium  radioisotopes,  'Greenland, 
'Snow  accumulation,  'Chernobyl,  'Nuclear  explo- 
sions, Radioactivity  techniques,  Path  of  pollutants, 
Air  pollution,  Nuclear  reactors,  Nuclear  power- 
plants,  Arctic,  Glaciers,  Models,  Radioactive 
wastes,  Fate  of  pollutants. 

Measurements  of  Cs-134  and  Cs-137  in  Greenland 
snow  together  with  models  of  long-range  transport 
have  been  used  to  assess  radionuclide  deposition  in 
the  Arctic  after  the  Chernobyl  Nuclear  Power- 
plant  accident.  Samples  were  collected  from  a 
snowpit  23  km  southwest  of  Dye  3,  Greenland,  in 
late  July  1986.  Snowpit  walls  were  sampled  in 
continuous  adjacent  layers  to  a  depth  of  1.5  m 
under  strict  contamination  control.  The  density 
was  measured  in  each  5-cm  layer,  and  the  presence 
of  ice  strata  and  other  distinguishing  characteristics 
was  recorded.  These  findings  combined  with  re- 
sults from  delta- 18-Oxygen  analyses  suggest  that  a 
well-defined  layer  of  radioactive  cesium  is  now 
present  in  polar  glaciers,  providing  a  new  refer- 
ence for  estimating  snow  accumulation  rates  and 
dating  ice  core  samles.  (Geiger-PTT) 
W88-O4094 


BENZTHIAZOLES  IN  ESTUARINE  SEDI- 
MENTS AS  INDICATORS  OF  STREET 
RUNOFF, 

Lawrence  Livermore  National  Lab.,  CA.  Environ- 
mental Sciences  Div. 

R.  B.  Spies,  B.  D.  Andresen,  and  D.  W.  Rice. 
Nature  NATUAS,  Vol.  327,  No.  6124,  p  697-699 
June  25,  1987.  4  fig,  1  tab,  12  ref. 


Descriptors:  'Urban  runoff,  'Marine  sediments, 
'Path  of  pollutants,  'Water  pollution  sources 
•Pollutant  identification,  Roads,  Indicators,  Sulfur 
compounds,  Aromatic  compounds,  Coastal  waters, 
Rubber,  Mass  spectrometry,  Highways. 

Street  runoff  can  be  a  major  source  of  potentially 
toxic  aromatic  compounds  that  enter  estuaries,  em- 
bayments  and  ocean  inlets.  While  contaminated 
sediments  in  San  Francisco  Bay  were  being  investi- 
gated, several  benzthiazoles  were  discovered 
which  appear  to  be  derived  from  the  use  of  anti- 
oxidants in  the  manufacture  of  rubber  tires.  Investi- 
gations confirmed  that  two  of  these  compounds, 
benzthiazole  and  2-(4-morpholinyl-benzthiazole), 
occur  in  street  runoff  and  that  they  can  result  from 
the  weeathering  of  a  commercially  used  antioxi- 
dant in  rubber  manufacture.  These  compounds  are 
proposed  as  potential  indicators  of  the  contribution 
of  street  runoff  to  the  contaminants  in  sediments  of 
urban  coastal  areas.  (Author's  abstract) 
W88-04095 


TOWN  WATER  SUPPLY  AS  THE  CAUSE  OF 
AN  OUTBREAK  OF  CAMPYLOBACTER  IN- 
FECTION, 

Department  of  Health,  Christchurch  (New  Zea- 
land). 

M.  A.  Brieseman. 

New  Zealand  Medical  Journal  NZMJAX,  Vol 
100,   No.   812,   p  212-213,  April,   8   1987.   8  ref. 

Descriptors:  'Bacteria,  'Drinking  water,  'Epide- 
mics, 'New  Zealand,  'Water  pollution  sources, 
Feedlot  runoff,  Infection,  Water  pollution  effects 
Public  health,  Path  of  pollutants,  Coliforms,  Chlor- 
ination,  Disinfection,  Water  quality. 

An  outbreak  of  Campylobacter  disease  in  the  bor- 
ough of  Ashburton,  Canterbury,  New  Zealand  is 
recorded.  Nineteen  cases  of  Campylobacter  were 
reported  within  a  two  week  period.  Although  the 
bacteria  is  usually  associated  with  animals,  epide- 
miological evidence  indicates  contamination  of  the 
town  water  supply  as  the  source  of  infection.  Con- 
tamination most  likely  resulted  from  the  heavy  rain 
washing  Campylobacter  from  the  surrounding  beef 
and  sheep  farms  into  the  river  which  serves  as  a 
source  of  drinking  water.  Chlorination  was  de- 
layed for  a  few  hours  after  the  commencement  of 
the  heavy  rain,  allowing  time  for  the  bacteria  to 
reach  drinking  water  supplies.  Fecal  contamination 
of  the  water  supply  prior  to  chlorination  was  con- 
firmed by  high  coliform  counts.  (Geiger-PTT) 
W88-04096 


COMPARATIVE   ABILITIES   OF  LEAF  SUR- 
FACES    TO    NEUTRALIZE    ACIDIC    RAIN- 
DROPS. II.  THE  INFLUENCE  OF  LEAF  WET- 
TABILITY, LEAF  AGE  AND  RAIN  DURATION 
ON  CHANGES  rN  DROPLET  PH  AND  CHEM- 
ISTRY ON  LEAF  SURFACES, 
Toronto  Univ.  (Ontario).  Dept.  of  Botany. 
C.  M.  Adams,  and  T.  C.  Hutchinson. 
New  Phytologist  NEPHAV,  Vol.   106,  No.  3,  p 
437-456,  July  1987.  5  fig,  5  tab,  46  ref. 

Descriptors:  'Acid  rain,  'Vegetable  crops,  'Neu- 
tralization, 'Chemistry  of  precipitation,  'Leaves, 
•Fate  of  pollutants,  Acidic  water,  Beets,  Wettabil- 
ity, Hydrogen  ion  concentration,  Precipitation  in- 
tensity, Tomatoes,  Plant  pathology,  Comparison 
studies,  Nutrients,  Calcium,  Potassium,  Magnesi- 
um, Chemical  reactions,  Cabbage. 

The  ability  of  leaf  surfaces  of  sunflower,  radish, 
cabbage  and  sugar  beet  to  neutralize  acid  rains  (pH 
3.0)  of  varying  duration  was  examined  using 
sprayings  of  similated  rain  of  5,  15,  45,  and  90  min 
durations  weekly.  Following  acidic  sprays,  the  pH 
of  raindrops  on  leaves  was  measured  at  intervals 
until  drops  dried.  Leaves  of  cabbage  and  sugar 
beet,  which  had  smaller  areas  of  contact  with 
raindrops  than  those  of  radish  and  sunflower,  were 
markedly  less  able  to  neutralize  acidic  droplets. 
Droplets  on  the  cotyledons  of  all  species  had 
higher  pHs  than  droplets  on  the  true  leaves.  The 
duration  of  rain  spraying  significantly  affected  leaf 
surface  neutralization.  In  2-  and  3-week-old  plants, 
long  exposures  to  rain  markedly  increased  neutral- 
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ization  in  comparison  with  short  exposures.  In  6- 
week-old  plants,  the  effect  was  the  reverse;  sprays 
of  longer  duration  significantly  decreased  foliar 
neutralization  compared  with  sprays  of  shorter  du- 
ration. Significant  decreases  in  both  leaf  and  root 
dry  weights  were  found  for  cabbage  and  sugar  beet 
treated  with  acid  rain  for  45  and  90  min.  Chemical 
analysis  of  raindrops  left  on  foliage  for  75  min 
showed  an  increase  in  the  concentrations  of  Ca, 
Mg,  and  K  ions.  The  elemental  composition  of 
drying  droplets  collected  on  4-week-old  plants  was 
not  affected  by  the  duration  of  previous  rain  expo- 
sures. In  contrast,  the  Ca  and  Mg  ion  concentra- 
tions of  drying  droplets  on  7-week-old  plants  ex- 
posed to  45  and  90  min  rains  were  significantly 
lower  than  on  those  exposed  to  5  and  15  min  rains. 
Results  from  a  subsequent  experiment  using  cab- 
bage, radish,  broccoli,  brussel  sprout  and  tomato, 
in  which  droplet  pHs  were  measured  over  acid 
rain-induced  lesions  and  over  uninjured  leaf  tissue, 
showed  significantly  higher  pHs  in  the  droplets 
over  the  foliar  lesions.  (Geiger-PTT) 
W88-04097 


ASSESSMENT  OF  A  CLASS  OF  NEYMAN- 
SCOTT  MODELS  FOR  TEMPORAL  RAIN- 
FALL, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2B. 
W88-O4109 


GASEOUS  DEPOSITION  TO  SNOW.  I.  EXPER- 
IMENTAL STUDY  OF  S02  AND  N02  DEPOSI- 
TION, 

Arizona  Univ.,  Tucson.  Dept.  of  Atmospheric  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2B. 
W88-04114 


GASEOUS  DEPOSITION  TO  SNOW.  II.  PHYS- 
ICAL-CHEMICAL MODEL  FOR  S02  DEPOSI- 
TION, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-04115 


AEROSOL  AND  GRAPHITIC  CARBON  CON- 
TENT OF  SNOW, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Physics. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-04116 


MONITORING  TRANSPORT  OF  SELECTED 
PESTICIDES  AND  PHENOLS  IN  SOIX  COL- 
UMNS BY  HIGH  PERFORMANCE  LIQUID 
CHROMATOGRAPHY, 

Robert   S.   Kerr   Environmental   Research   Lab., 

Ada,  OK. 

For  primary  bibliographic  entry  see  Field   5D. 

W88-04117 


PERSISTENCE        CHARACTERISTICS        OF 

OPERATIONALLY    SPRAYED    FENITROTH- 

ION  IN  NEARBY  UNSPRAYED  AREAS  OF  A 

CONIFER    FOREST    ECOSYSTEM    IN    NEW 

BRUNSWICK, 

Forest  Pest  Management  Inst.,  Sault  Sainte  Marie 

(Ontario). 

K.  M.  S.  Sundaram. 

Journal  of  Environmental  Science  and  Health  (B) 

JPFCD2,  Vol.  22,  No.  4,  p  413-438,  1987.  6  tab,  28 

ref. 

Descriptors:  'Path  of  pollutants,  *Fate  of  pollut- 
ants, *Fenitrothion,  'Pesticide  residues,  ♦Insecti- 
cides, Conifers,  Forests,  Ecosystems,  Pesticides, 
New  Brunswick,  Canada,  Plant  tissues,  Gas  liquid 
chromatography. 

Persistance  characteristics  of  operationally  sprayed 
insecticide  (fenitrothion)  were  investigated  in  vari- 
ous substrates  sampled  from  neighboring  uns- 
prayed  areas  in  New  Brunswick,  Canada.  Air, 
water,  sediment,  aquatic  plants,  fish,  balsam  fir 


(Abies  balsamea  (L.)  Mill)  foliage,  forest  soil  and 
litter  samples  were  collected  from  random  sam- 
pling locations  selected  within  200  m  from  the 
operational  spray  blocks.  The  same  substrates  were 
resampled  from  the  same  plots  and  from  the  same 
locations  about  a  year  later  just  prior  to  the  com- 
mencement of  the  operational  spraying.  Control 
samples  were  collected  from  an  unsprayed  site 
near  Sault  Ste.  Marie,  Ontario.  All  samples  were 
analyzed  for  fenitrothion,  by  gas-liquid  chromatog- 
raphy. With  the  exception  of  the  fish  samples,  all 
the  substrates  collected  during  the  time  of  oper- 
ational spraying  contain  low  but  detectable  levels 
of  fenitrothion.  When  collected  a  year  later  prior 
to  the  operational  spraying  program,  only  balsam 
fir  shows  any  detectable  levels  (detection  limit, 
0.01  ppm)  of  the  chemical.  All  other  samples  show 
no  fenitrothion  residues  (detection  limit  for  air,  10 
ng/cu  m;  for  water,  0.01  ppb;  and  for  other  sam- 
ples, 0.01  ppm).  The  findings  confirm  that  feni- 
trothion does  not  persist  for  an  extended  period  of 
time  in  aquatic  substrates.  The  conifer  foliage, 
however,  shows  persistent  residues  at  a  level  of 
about  0.55  ppm  even  after  the  winter  months, 
although  there  is  no  indication  of  accumulation  of 
the  chemical  as  a  result  of  repeated  exposure.  It  is 
demonstrated  that  the  conifer  needles  act  as  a 
micro-sink  for  the  chemical  which  shows  a  tenden- 
cy to  persist  in  leaf  tissues  for  a  considerable  length 
of  time.  (Author's  abstract) 
W88-04118 


PROTECTING  GROUNDWATER  FROM 
VIRAL  CONTAMINATION  BY  SOIL  MODIFI- 
CATION, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

For   primary  bibliographic   entry  see  Field   5G. 
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DIFFUSION  OF  CRUDE  OIL  IN  WATER, 

Kuwait  Univ.,  Safat.  Coll.  of  Engineering  and  Pe- 
troleum. 

S.  E.  M.  Hamam. 

Journal  of  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  22,  No.  5,  p  445-456,  July  1987.  4 
fig,  1  tab,  5  ref.  Research  Council  of  Kuwait 
University  Grant  ECO  12. 

Descriptors:  "Oil,  'Diffusion  coefficient,  *Fate  of 
pollutants,  *Path  of  pollutants,  'Solubility,  *Oil 
pollution,  Mathematical  studies,  Mathematical 
equations,  Fourier  analysis,  Diffusion  equations, 
Temperature  effects,  Industrial  wastes,  Water  tem- 
perature. 

Adequate  knowledge  of  the  diffusion  coefficients 
of  oil  in  water  is  important  for  understanding  the 
fate  of  oil  in  aquatic  environments.  The  solubility 
of  crude  oil  of  28  American  Petroleum  Institute 
gravity  (API),  was  determined  experimentally  at 
25,  35,  and  45  degrees  C.  Solution  of  the  unsteady- 
state  diffusion  equation  using  Fourier  series  was 
used  to  calculate  the  diffusion  coefficients.  The 
diffusion  coefficient  as  well  as  the  maximum  solu- 
bility of  crude  oil  increases  with  an  increase  in 
temperature;  the  derived  equations  are  presented. 
The  activation  energy  was  calculated  to  be  8.5 
kCal  which  confirms  that  the  dissolution  of  oil  is 
diffusion  controlled.  (Wood-PTT) 
W88-04126 


MUSSELS  AS  BIOINDICATORS  OF  PCB  POL- 
LUTION: A  CASE  STUDY  ON  UPTAKE  AND 
RELEASE  OF  PCB  ISOMERS  AND  CON- 
GENERS IN  GREEN-LIPPED  MUSSELS 
(PERNA  VIRIDIS)  IN  HONG  KONG  WATERS, 
Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Envi- 
ronment Conservation. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-04128 


FATE  AND  BEHAVIOR  OF  HERBICIDES,  BU- 
TACHLOR,  CNP,  CHLOMETHOXYNIL,  AND 
SIMETRYNE  IN  RD7ER  WATER,  SHELLFISH, 
AND  SEDIMENTS  OF  THE  ISHIKARI  RIVER, 

Hokkaido  Inst,  of  Public  Health,  Sapporo  (Japan). 
T.  Ohyama,  K.  Jin,  Y.  Katoh,  Y.  Chiba,  and  K. 
Inoue. 


Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  39,  No.  4,  p  555-562, 
October  1987.  3  fig,  9  ref. 

Descriptors:  *Herbicides,  *Fate  of  pollutants, 
•Path  of  pollutants,  'Bioindicators,  'Shellfish, 
•Ishikari  River,  'Japan,  'Sediment  contamination, 
Pollutant  identification,  Rivers,  Pesticides,  Butach- 
lor,  CNP,  Chlomethoxynil,  Simetryne,  Water  pol- 
lution, Correlation  analysis,  Bottom  sediments. 

Herbicides  applied  to  rice  paddy  fields  during  the 
May  to  June  planting  season  flow  out  with  effluent 
water  to  contaminate  river  water  and  benthic  ani- 
mals in  the  river.  In  order  to  understand  the  fate 
and  behavior  of  the  herbicides  in  the  aquatic  envi- 
ronment of  the  Ishikari  River,  the  concentrations 
of  four  herbicides  (butachlor,  CNP,  chlomethox- 
ynil and  simetryne)  were  examined  in  the  shellfish, 
river  water  and  river  sediments.  Samples  were 
taken  biweekly  from  May  to  August  and  monthly 
from  September  to  December  1986.  The  examina- 
tion of  the  shellfish,  Corbicula  japonica,  used  as  the 
bioindicator  elucidates  the  amount  and  range  of 
herbicide  contamination  in  the  Ishikari  River 
system.  The  maximum  concentrations  of  the  herbi- 
cides except  simetryne  were  observed  at  the  end  of 
May.  The  maximum  levels  of  CNP,  butachlor  and 
chlomethoxynil  were  3.0,  0.17  and  0.06  ppm,  re- 
spectively. This  data  correlates  with  the  water 
solubility  of  the  herbicides  examined.  The  herbi- 
cide concentrations  found  in  the  river-bottom  sedi- 
ments ranged  from  not  detectable  to  50  ppb 
through  the  sampling  period.  Unlike  the  results 
obtained  from  shellfish,  there  is  no  distinct  correla- 
tion between  the  concentration  of  the  herbicides  in 
the  sediments  and  the  water  solubilities  of  the 
compounds.  (Wood-PTT) 
W88-O4130 


CORRESPONDENCE  BETWEEN  URBAN 
AREAS  AND  THE  CONCENTRATIONS  OF 
CHLORDANE  IN  FISH  FROM  THE  KANSAS 
RD7ER, 

Kansas  Dept.  of  Health  and  Environment,  Topeka. 

Div.  of  Environment. 

J.  A.  Arruda,  M.  S.  Cringan,  D.  Gilliland,  S.  G. 

Haslouer,  and  J.  E.  Fry. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.  4,  p  563-570, 

October  1987.  1  fig,  3  tab,  8  ref. 

Descriptors:  'Chlordane,  'Fish,  'Fate  of  pollut- 
ants, 'Path  of  pollutants,  'Pesticides,  'Water  pol- 
lution effects,  'Kansas  River,  Fish  tissues,  Carp, 
Chlorinated  hydrocarbons,  Urban  areas,  Tissue 
analysis,  Bioaccumulation. 

Chlordane  is  one  of  the  few  persistent  chlorinated 
hydrocarbon  pesticides  currently  used  in  quantity 
and  available  to  the  general  public.  Over  80%  of 
the  locations  from  which  samples  were  taken  in 
Kansas  have  detectable  levels  of  chlordane  in  the 
fish  and  at  over  50%  of  those  locations,  the  levels 
of  chlordane  exceeded  the  0. 1  milligrams/kilogram 
(mgAg)  guideline  for  the  protection  of  predators. 
The  results  of  a  river-wide  fish  tissue  data  study 
are  presented  and  its  environmental  and  human 
health  significance  is  discussed.  Tissues  from  carp 
were  analyzed  and  exhibited  chlordane  concentra- 
tions ranging  from  not  detectable  to  2.1  mgAg. 
Mean  chlordane  concentration  increased  at  or 
below  each  major  urban  area  and  then  decreased 
further  downstream.  Each  site  with  chlordane 
levels  greater  than  0.10  mgAg  is  located  in  or 
below  urban  areas,  but  specifically  below  sewage 
treatment  plant  discharges  or  streams  draining 
urban  areas.  Since  chlordane  has  a  high  bioaccu- 
mulation factor  which  is  on  the  order  of  10,000, 
levels  below  the  analytical  detection  limit  could 
result  in  significant  accumulation  in  fish  tissue.  The 
results  using  edible  portions  of  the  fish  suggest  that 
concentrations  of  chlordane  in  whole  fish  exceed 
those  recommended  by  National  Academy  of  Sci- 
ence/National Academy  of  Engineering.  (Wood- 
PTT) 
W88-04131 


VOLATILE  HALOCARBON  COMPOUNDS  IN 
PROCESS  WATER  AND  PROCESSED  FOODS, 
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Group  5B— Sources  Of  Pollution 

Food  and  Drug  Administration,  Washington,  DC. 

Contaminants  Chemistry  Div. 

A.  D.  Uhler,  and  G.  W.  Diachenko. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.  4,  p  601-607, 

October  1987.  2  tab,  10  ref. 

Descriptors:  *Halogenated  hydrocarbons,  *Water 
pollution  sources,  *Path  of  pollutants,  *Fate  of 
pollutants,  *  Food-processing  wastes,  Industrial 
wastes,  Process  water,  Food  processing  industry, 
Groundwater,  Volatility. 

Volatile  halocarbon  compounds  (VHCs)  of  low 
molecular  weight  are  among  the  most  abundant 
man-made  industrial  chemicals  in  the  USA.  VHCs 
have  been  reported  in  foods  as  well  as  in  ground- 
water leading  to  the  suggestion  that  food  contami- 
nation by  VHCs  may  be  caused  by  polluted  proc- 
ess waters.  Therefore,  the  possibility  of  VHC  con- 
tamination of  food  through  contact  with  contami- 
nated process  waters  is  investigated  and  the  levels 
of  contamination  are  ascertained.  Process  water 
and  foods  from  processing  plants  situated  in  areas 
of  nine  different  states  where  contamination  of  the 
process  water  was  most  probable  were  collected 
and  analyzed.  The  industrial  plants  chosen  for  in- 
vestigation were  those  with  the  potential  of  using 
contaminated  municipal  water  supplies  as  identi- 
fied by  the  EPA  Groundwater  Supply  Survey  or 
those  located  near  hazardous  waste  dumps  where 
VHCs  have  been  reportedly  leaching  into  ground- 
water. The  processing  plants  selected  also  pro- 
duced high-fat  content  foods  that  come  into  con- 
tact with  water  during  processing  or  produced  a 
product  that  contained  a  high  percentage  of  added 
water.  In  general,  only  low  levels  of  VHCs 
(<<50  ppb)  were  found  in  any  process  waters 
with  the  exception  of  two  from  Florida  whose  60 
ppb  of  chloroform  and  14  ppb  of  bromodichloro- 
methane  are  recognized  byproducts  of  water 
chlorination  and  well  under  the  EPA  maximum 
total  trihalomethane  limit  of  100  ppb.  In  almost  all 
cases,  VHCs  detected  in  process  water  did  not 
appear  in  the  finished  food  product  at  the  1  ppb 
level  or  above.  Suggested  reasons  for  this  observa- 
tion include  lack  of  significant  partitioning  into  the 
food  in  the  cases  in  which  food  is  washed  or 
volatilization  loss  of  the  VHCs  when  water  is 
mixed  with  the  food  product.  (Wood-PTT) 
W88-04132 


MUTAGENICITY  OF  TAMA  RIVER  SEDI- 
MENTS, 

King   Abdulaziz   Univ.,   Jeddah   (Saudi   Arabia). 

Faculty  of  Earth  Sciences. 

S.  Oishi,  and  O.  Takahashi. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.  4,  p  696-700, 

October  1987.  1  fig,  1  tab,  7  ref. 

Descriptors:  *Fate  of  pollutants,  'Path  of  pollut- 
ants, *Bacterial  mutagenicity,  *River  sediments, 
*Tama  River,  *Japan,  *Water  pollution  effects, 
Sediments,  Pollutant  identification,  Bottom  sedi- 
ments, Mutagens,  Rivers,  Estimation,  Bacteria,  In- 
dustrial wastes. 

The  existence  of  mutagens  in  an  aquatic  environ- 
ment, though  small  and  variable,  is  an  important 
problem.  Many  chemicals  from  the  water  are  con- 
centrated in  river  sediments  by  adsorption  and 
sedimentation  and  are  relatively  stable  there.  It  is 
suggested  that  the  sensitive,  economic,  and  simple 
bacterial  mutagenicity  test  of  crude  extract  of  river 
sediments  be  used  for  the  estimation  of  pollution  or 
toxicity  levels  in  rivers.  The  mutagenicity  of  lipo- 
philic extracts  of  sediments  from  the  polluted 
urban  Tama  River  in  Japan  was  examined.  The 
results  of  the  mutagenicity  assays  showed  varying 
mutagenicity  and  mutagenic  intensity  at  the  differ- 
ent sampling  sites,  with  the  highest  mutagenicity  in 
Salmonella  typhimurium  TA1535  and  TA1537  ob- 
served at  the  sampling  station  which  was  located 
in  the  Keihin  Industrial  Zone,  and  therefore  affect- 
ed by  the  industrial  wastes.  It  is  concluded  that  this 
method  is  useful  for  the  estimation  of  total  environ- 
mental risk.  (Wood-PTT) 
W88-04133 


RATE  CONSTANTS  FOR  SOME  OXIDATIONS 
OF  S(IV)  BY  RADICALS  IN  AQUEOUS  SOLU- 
TIONS, 

National  Bureau  of  Standards  (NML),  Gaithers- 

burg,  MD.  Chemical  Kinetics  Div. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-04136 


MEASUREMENT  OF  THE  ENTRAPMENT  OF 
SULFUR  DIOXIDE  BY  RIME  ICE, 

Nevada  Univ.  System,  Reno.  Desert  Research  Inst. 
D.  Lamb,  and  R.  Blumenstein. 
Atmospheric  Environment  ATENBP,  Vol.  21,  No 
8,  p  1765-1772,  August  1987.  2  fig,  2  tab,  14  ref.  US 
Forest  Service  Contract  40-82FT-5-81 1. 

Descriptors:  *Acid  precipitation,  *Path  of  pollut- 
ants, "Chemistry  of  precipitation,  *Clouds,  *Ice, 
♦Sulfur  dioxide,  *Rime,  Fluid  drops,  Supercooling, 
Sulfur  compounds,  Chemical  reaction,  Freezing, 
Entrapment,  Regression  analysis,  Mathematical 
studies,  Simulation  analysis. 

Experiments  were  conducted  to  measure  the  frac- 
tion of  S02  dissolved  in  supercooled  cloud  drops 
which  remains  with  the  ice  phase  following  rime- 
ice  formation.  Special  consideration  is  given  to  an 
experimental  design  which  simulates  the  atmos- 
pheric riming  process  realistically  and  to  measure- 
ment uncertainties.  The  results  show  the  fraction  f 
sub  S(IV)  of  S02  entrapped  by  the  riming  process 
to  be  proportional  to  the  drop  supercooling  deltaT, 
suggesting  that  the  mechanisms  of  entrapment  may 
be  linked  to  the  growth  of  ice  during  the  adiabatic 
portion  of  drop  freezing.  A  regression  analysis 
shows:  f  sub  S(IV)  =  a  times  deltaT  4-  b,  where  a 
=0.0058  plus  or  minus  0.0005/K  and  b  =  0.012 
plus  or  minus  0.006.  No  evidence  was  found  for 
sulfate  formation  subsequent  to  entrapment  in  the 
rime  ice.  (Author's  abstract) 
W88-04137 


SPATIAL  DISTRIBUTION  OF  CHLORIDE 
AND  SULFATE  IN  THE  SNOW  COVER  IN 
SAPPORO,  JAPAN, 

Tokyo  Metropolitan  Univ.  (Japan).  Dept.  of  Geog- 
raphy. 
K.  Suzuki. 

Atmospheric  Environment  ATENBP,  Vol.  21,  No. 
8,  p  1773-1778,  August  1987.  9  fig,  1  tab,  13  ref. 

Descriptors:  *Acid  precipitation,  *Chlorides,  'Sul- 
fates, *Snow  cover,  *Path  of  pollutants,  Fate  of 
pollutants,  *Water  pollution  sources,  *Spatial  dis- 
tribution, Japan,  Deposition,  Seawater,  Sapporo, 
Snow. 

A  chemical  study  of  snow  cover  in  Sapporo  was 
undertaken  in  February  1981  to  assess  different 
deposition  patterns  of  ions  of  different  origins. 
Twenty  samples  of  the  snow  cover  were  collected, 
and  the  concentration  of  major  ions  was  deter- 
mined. The  CI  in  the  snow  cover  was  determined 
to  come  from  seawater.  The  CI  concentrations 
near  the  seashore  was  larger  than  that  inland,  and 
was  lowest  south  of  the  city  center  of  Sapporo. 
This  distribution  of  the  CI  concentration  in  the 
snow  cover  showed  a  trend  similar  to  the  density 
of  snow  cover  and  was  directly  related  to  mean 
wind  speed.  The  excess  S04  concentration  was 
lowest  in  the  city  center,  and  a  high  concentration 
band  of  excess  S04  was  observed  southeast  of  the 
city  center.  Conversely,  mean  concentration  of 
S02  in  the  air  in  winter  is  highest  in  the  city 
center.  This  difference  is  explained  by  an  urban 
heat  island  effect  and  a  snow  deposition  pattern. 
The  air  converges  and  ascends  in  the  city  center. 
Northwest  winds,  which  bring  a  large  amount  of 
snow  to  Sapporo,  pick  up  this  S02  and  cause  a 
high  concentration  band  of  S04  to  be  deposited  in 
snow  in  the  area  southeast  of  the  city  center. 
(Author's  abstract) 
W88-04138 


AMMONIA  EMISSIONS  AND  THEIR  ROLE  IN 
ACID  DEPOSITION, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Mechanical  Engineering. 
H.  M.  ApSimon,  M.  Kruse,  and  J.  N.  B.  Bell. 
Atmospheric  Environment  ATENBP,  Vol.  21,  No. 


9,  p  1939-1946,  September  1987.  3  fig,  4  tab,  28  ref. 

Descriptors:  *Acid  rain,  *Ammonia,  *Acid  deposi- 
tion, *Path  of  pollutants,  *Fate  of  pollutants,  Dep- 
osition, Spatial  distribution,  Temporal  distribution, 
Oxidation,  United  Kingdom,  Farm  wastes,  Season- 
al variation,  Ammonia  emissions,  Pollutants. 

The  importance  of  atmospheric  ammonia  (NH3), 
generated  from  livestock  wastes  and  by  fertilizer 
application,  is  described  and  the  derivation  of  a 
detailed  emissions  inventory  of  NH3  for  the  United 
Kingdom  is  presented.  It  was  previously  shown 
that  the  presence  of  NH3  can  increase  oxidation 
rates  of  S02  in  clouds  by  more  than  an  order  of 
magnitude,  and  can  induce  correspondingly  high 
concentrations  of  sulfur  in  precipitation.  Since 
NH3  plays  an  important  role  in  altering  oxidation 
and  pollutant  deposition  systematically  on  a  re- 
gional basis,  the  spatial  and  temporal  variations  in 
emissions  of  the  gas  are  detailed  and  the  seasonal 
trends  taken  into  account.  Seasonal  trends  indicate 
a  higher  deposition  of  sulfate  in  summer  than  in 
winter  in  spite  of  lower  S02  emissions.  Studies  of 
longer  term  trends  imply  a  50%  increase  in  NH3 
emissions  over  Europe  as  a  whole  between  1950 
and  1980,  with  the  emissions  doubling  in  some 
countries.  The  effect  of  such  systematic  spatial  and 
temporal  variations  in  NH3  emissions  on  the  pat- 
tern of  acid  depositions  over  Europe  is  investigat- 
ed. (Wood-PTT) 
W88-04140 


ACCUMULATION  OF  PESTICIDES  FN  THE 
ORGANS  OF  CARP,  CYPRINUS  CARPIO  L., 
AT  4  DEGREES  AND  20  DEGREES  C, 

Jozsef  Attila  Univ.,  Szeged  (Hungary).  Dept.  of 

Biochemistry. 

J.  Nemcsok,  L.  Orban,  B.  Asztalos,  and  E.  Vig. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.  3,  p  370-378, 

September  1987.  6  fig,  2  tab,  12  ref. 

Descriptors:  'Pesticides,  *Fish,  *Path  of  pollut- 
ants, 'Water  pollution  effects,  Carp,  Fish  physiolo- 
gy, Water  pollution,  Fungicides,  Paraquat,  Herbi- 
cides, Water  temperature,  Seasonal  variation,  Tem- 
perature effects,  Toxicity,  Carbon  radioisotopes, 
Radioisotopes,  Bioaccumulation. 

Pesticides  can  accumulate  in  the  organs  of  aquatic 
animals  and  become  more  concentrated,  especially 
in  animals  at  the  higher  end  of  the  food  chain. 
Accumulation  of  CuS04,  used  as  a  fungicide,  and 
paraquat,  used  as  an  herbicide,  was  studied  in  the 
various  organs  of  the  carp  at  winter  and  summer 
water  temperatures  of  4  C  and  20  C  respectively. 
With  the  exception  of  the  brain,  greater  copper 
accumulation  was  measurable  in  every  organ  at  20 
C  than  in  those  measured  at  4  C.  The  in  vivo 
accumulation  of  C14-labelled  paraquat  in  Cyprinus 
carpio  L.  depended  on  the  exposure  time  and 
water  temperature.  Seasonal  accumulation  data  is 
provided  to  allow  prediction  of  damaging  effects 
caused  by  the  temperature-dependent  pesticide  ac- 
cumulation. Even  at  low  concentrations,  paraquat 
was  previously  shown  to  be  extremely  toxic  since 
the  free  radicals  formed  during  the  pesticide  me- 
tabolism in  the  fish  cause  degradation  of  the  cell 
membranes.  Paraquat  and  CuS04  both  damage  the 
nervous  system  through  the  inhibition  of  acetyl- 
cholinesterase. (Wood-PTT) 
W88-04143 


PRIMARY  BIODEGRADATION  KINETICS  OF 
ANIONIC  SURFACTANTS  IN  MARINE  ENVI- 
RONMENT, 

Cadiz  Univ.  (Spain).  Faculty  of  Sciences. 
D.  Sales,  J.  M.  Quiroga,  and  A.  Gomez-Parra. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  39,  No.  3,  p  385-392, 
September  1987.  3  fig,  2  tab,  15  ref. 

Descriptors:  'Surfactants,  'Biodegradation  kinet- 
ics, 'Fate  of  pollutants,  'Path  of  pollutants,  'Ki- 
netics, Biodegradation,  Mathematical  equations, 
Anionic  surfactants,  Anions,  Water  pollution, 
Mathematical  studies. 
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Primary  biodegradation  kinetics  were  examined 
for  five  anionic  surfactants  that  are  representative 
of  the  various  types  used  in  the  manufacture  of 
detergents  and  otner  commercial  cleaning  agents. 
The  experiments  were  conducted  in  the  presence 
of  sediments,  since  it  was  previously  established 
that  they  substantially  increases  the  process  of 
surfactant  degradation.  To  determine  kinetic  equa- 
tions for  the  biodegradation  process,  several  poly- 
nomial expressions  from  zero  to  6th  degree  were 
tested  for  the  degradation  rate  as  a  function  of  the 
residual  quantity  of  surfactant.  Temperature  effects 
were  considered.  Appropriate  mathematical  equa- 
tions are  presented.  Degradation  of  alkyl-benzene- 
sulfonate  (LAS)  at  temperatures  below  15C,  and 
isobexil-isopentil-sulfosuccinate  (HPS)  at  25C, 
occurs  with  a  zero  order  kinetic.  With  LAS,  this 
can  be  attributed  to  the  fact  that  bacterial  activity 
decreases  significantly  when  temperature  descends, 
so  that  the  rate  of  surface-activity  loss  becomes 
independent  of  the  amount  of  surfactant  in  the 
medium.  In  the  case  of  HPS,  this  fact  may  be 
connected  with  the  scant  biodegradability  of  the 
surfactant  as  a  consequence  of  its  highly  branched 
aliphatic  chain.  The  surfactant  concentration  de- 
creases exponentially  from  the  first  day  of  test  for 
alkyl-sulfate  (DS)  (first  order  kinetic).  (Wood- 
PTT) 
W88-04145 


MODEL  CHLORINATION  OF  PLANT  DE- 
RIVED PHENOLIC  WATER  CONTAMINANTS 
WITH  AN  ASSESSMENT  OF  THEIR  POTEN- 
TIAL TOXICITY  TO  ESCHERICHIA  COLI, 

Reading  Univ.  (England).  Dept.  of  Physiology  and 

Biochemistry. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-04146 


METALS  IN  CRAYFISH  FROM  NEUTRAL- 
IZED ACIDIC  AND  NON-ACIDIC  LAKES, 

Laurentian  Univ.,  Sudbury  (Ontario).  Dept.  of  Bi- 
ology. 

G.  Bagatto,  and  M.  A.  Alikhan. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  39,  No.  3,  p  401-405, 
September  1987.  1  tab,  17  ref. 

Descriptors:  *Acid  rain,  'Metals,  *Acidic  water, 
•Path  of  pollutants,  'Crayfish,  *Lakes,  *Joe  Lake, 
•Nelson  Lake,  Monitoring,  Crustaceans,  Nonaci- 
dic  water,  Heavy  metals,  Neutralized  water,  On- 
tario, Bioaccumulation,  Tissue  analysis,  Water 
quality. 

The  concentrations  of  six  metals  in  freshwater 
crayfish  from  Nelson  Lake,  Ontario,  a  neutralized 
acidic  lake,  are  compared  with  the  concentrations 
in  crayfish  from  Joe  Lake,  a  nearby  non-acidic 
lake.  Various  tissue  concentrations  were  examined 
to  determine  the  specific  tissue  accumulation  sites 
for  the  metals  investigated:  copper,  cadmium, 
nickel,  manganese,  magnesium,  and  zinc.  The  gen- 
eral relationship  between  the  crayfish  tissue  metal 
concentrations  in  animals  from  the  two  lakes  was 
Cu>Mg>Mn>Zn>Cd>Ni.  Although  tissue 
metal  concentrations,  in  general,  were  not  signifi- 
cantly different  between  crayfish  from  the  two 
lakes,  exoskeletal  concentrations  of  Cu,  Cd,  and  Zn 
in  the  two  decapod  populations  were  significantly 
different.  It  is,  however,  not  known  if  these  differ- 
ences were  due  to  bioaccumulation  of  the  metals  or 
surface  contaminations  of  the  exoskeleton,  al- 
though the  data  support  the  latter.  Nickel  concen- 
trations in  various  tissues  among  the  members  of 
the  two  crayfish  populations  were  highly  variable. 
In  the  majority  of  samples  from  Nelson  Lake,  the 
highest  concentrations  were  detected  in  the  exos- 
keleton and  lowest  in  the  viscera,  while  in  the  Joe 
Lake  population  the  highest  concentrations  were 
observed  in  the  viscera  and  the  exoskeleton  with 
the  hepatopancreas,  abdominal  muscles  and  diges- 
tive gut  relatively  free  of  nickel.  It  is  also  suggest- 
ed that  crayfish  are  a  useful  monitor  of  the  deterio- 
ration and  improvement  of  water  quality  of  acidic 
lakes  which  have  been  neutralized.  (Wood-PTT) 
W88-04147 


MERCURY  CONTENT  IN  THE  WATER  AND 
MARINE  ORGANISMS  IN  ANGKE  ESTUARY, 
JAKARTA  BAY, 


Indonesian   Inst,   of  Sciences,   Djakarta.   Lab.   of 

Environmental  Study. 

H.  P.  Hutagalung. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.  3,  p  406-411, 

September  1987.  2  fig,  1  tab,  17  ref. 

Descriptors:  'Mercury,  'Water  pollution  effects, 
'Angke  Estuary,  'Estuaries,  'Aquatic  life,  Path  of 
pollutants,  Water  analysis,  Plankton,  Fish,  Shell- 
fish, Heavy  metals,  Indonesia,  Bioaccumulation, 
Aquaculture,  Human  diseases,  Mollusks,  Fisheries, 
Fish  farming,  Industrial  wastes,  Chemical  analysis, 
Public  health. 

The  Angke  Estuary,  which  is  a  fishing  area,  is 
contaminated  by  industrial  wastes  from  Jakarta 
City  and  neighboring  areas;  methyl-mercury  is  as- 
sumed to  be  among  the  pollutants.  Amounts  of 
mercury  found  in  the  estuary's  water  and  in  marine 
organisms  from  the  estuary  are  reported.  It  was 
found  that  the  concentration  of  mercury  in  the 
water  ranged  between  0.007-0.018  ppm  which  is 
higher  than  the  maximum  mercury  concentration 
of  0.006  ppm  suggested  by  the  Indonesian  govern- 
ment for  waters  used  for  fisheries.  The  mercury 
content  of  the  marine  organisms  investigated  was 
higher  than  that  of  the  ambient  water.  Bioaccumu- 
lation accounts  for  the  high  mercury  concentra- 
tions found  in  a  bivalve  mollusk  which  feeds  on 
phytoplankton  which  was  also  found  to  be  con- 
taminated. Since  humans  also  accumulate  mercury 
by  absorption  of  mercury  from  food  consumed,  it 
is  recommended  that  consumption  of  contaminated 
fish  be  reduced  to  help  prevent  Minamata  disease 
and  that  the  water  of  the  mercury-contaminated 
estuary  not  be  used  for  aquaculture.  (Wood-PTT) 
W88-04148 


MEASURING  TRI-N-BUTYLTIN  IN  SALMON 
BY  ATOMIC  ABSORPTION:  ANALYSIS  WITH 
AND  WITHOUT  GAS  CHROMATOGRAPHY, 

National  Marine  Fisheries  Service,  Auke  Bay,  AK. 

Auke  Bay  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-04149 


TRACE-METAL  AND  ORGANOCHLORINE 
RESIDUES  IN  SEDIMENTS  OF  THE  UPPER 
ROCKAWAY  RTVER,  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ. 
J.  A.  Smith,  P.  T.  Harte,  and  M.  A.  Hardy. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  39,  No.  3,  p  465-473, 
September  1987.  1  fig,  2  tab,  8  ref. 

Descriptors:  'Water  quality  control,  'Path  of  pol- 
lutants, 'Suspended  sediments,  'Trace  metals, 
'Polychlorinated  biphenyls,  'Chlorinated  insecti- 
cides, River  sediments,  Insecticides,  Rockaway 
River,  New  Jersey,  Statistical  analysis,  Heavy 
metals,  Spatial  distribution,  Correlation  analysis, 
Land  use,  Monitoring. 

Because  the  Rockaway  River,  New  Jersey,  eventu- 
ally empties  into  a  drinking  water  reservoir,  the 
sediment  and  water  quality  of  the  reservoir  and  the 
upper  reaches  of  the  river  is  important.  Therefore, 
it  is  determined  whether  trace  metals  of  anthropo- 
genic origins,  polychlorinated  biphenyls  (PCBs), 
and/or  chlorinated  insecticides  were  deposited  in 
the  sediments  of  the  upper  Rockaway  River,  and 
whether  variations  in  the  spatial  contamination  of 
the  river's  sediment  correspond  to  changes  in  the 
basin's  land  use.  The  reach  of  the  river  upstream 
from  Washington  Pond  drains  primarily  a  forested 
area,  while  downstream  of  Washington  Pond,  the 
river  drains  land  used  primarily  for  residential, 
commercial  and  industrial  purposes.  Analysis  of 
samples  and  statistical  studies  show  that  the  sedi- 
ments of  the  upper  Rockaway  River  downstream 
of  Washington  Pond  are  affected  by  anthropogenic 
activities;  significant  residues  of  PCBs,  chlorinated 
insecticides  and  trace  metals  were  detected  in  sedi- 
ment samples.  By  contrast,  the  sediments  at  sam- 
pling stations  upstream  from  Washington  Pond 
were  relatively  free  of  trace  metal  and  organoch- 
lorine  contaminants.  The  sediment  quality  in  the 
river  corresponds  strongly  to  land-use  for  the  area. 
Normalizing  trace  metal  concentrations  by  con- 
servative metal  concentrations  and  normalizing  or- 


ganic compound  concentrations  by  percent  organ- 
ic carbon  were  useful  in  the  confirmation  of  spatial 
contamination  variations  in  sediments  of  the  river 
(Wood-PTT) 
W88-04151 


PERSISTENCE  AND  MOVEMENT  OF  ATRA- 
ZINE  IN  A  SALT  MARSH  SEDIMENT  MI- 
CROECOSYSTEM, 

Agricultural    Research    Service,    Beltsville,    MD 

Pesticide  Degradation  Lab. 

A.  R.  Isensee. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.  3,  p  516-523, 

September  1987.  2  fig,  1  tab,  8  ref. 

Descriptors:  'Atrazine,  'Path  of  pollutants,  'Fate 
of  pollutants,  'Salt  marshes,  'Marine  sediments, 
Pesticides,  Marshes,  Tidal  marshes,  Tidal  effects, 
Pollutants,  Flooding,  Herbicides,  Adsorption,  Es- 
tuaries. 

A  commonly  used  herbicide,  atrazine,  was  evaluat- 
ed in  a  laboratory  salt  marsh  ecosystem,  with  re- 
spect to  its  persistence  and  transport  under  simulat- 
ed tidal  flux  and  continuous  flooding  conditions. 
Atrazine  persistence  was  also  compared  under 
normal  field  conditions.  Movement  in  the  sediment 
was  followed  using  C14-labelled  atrazine.  Investi- 
gations of  the  effect  of  tidal  fluctuations  on  atra- 
zine mobility  in  and  recovery  from  sediment 
showed  that  about  17%  of  the  total  C14  moved 
vertically  from  the  treated  to  the  untreated  sedi- 
ment in  three  days;  little  additional  movement  oc- 
curred with  more  time.  Only  1  to  3%  of  the  total 
C14  moved  laterally  to  the  untreated  sediment 
located  downslope  from  the  treated  sediment.  Ad- 
sorption of  atrazine  to  the  high  organic  carbon 
(11.2%)  sediment  prevented  further  movement  in 
either  vertical  or  lateral  directions.  Further  evi- 
dence of  atrazine  binding  is  indicated  by  the  de- 
creasing extraction  efficiency  over  time.  Atrazine 
extractability  from  field  soil  was  more  complete 
than  from  sediment,  since  the  organic  carbon  con- 
tent of  soil  (1.0%)  was  much  lower  than  the  sedi- 
ment. The  results  indicate  that  atrazine  is  rapidly 
inactivated  by  adsorption  and/or  metabolism  in 
estuarine  sediment.  This  is  important  in  estuary- 
agriculture  interface  areas  such  as  the  Eastern 
Shore  Areas  of  the  Chesapeake  Bay  where  much 
of  the  runoff  from  agricultural  land  enters  the 
estuary  through  salt  marshes.  The  water-sediment 
interactions  caused  by  tidal  fluctuations  in  salt 
marshes  may  serve  to  inactivate  sediment-borne 
pesticides.  (Wood-PTT) 
W88-04152 


MICROBIAL  ENHANCEMENT  OF  HYDRA- 
ZINE DEGRADATION  IN  SOIL  AND  WATER, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 

L.  T.  Ou,  and  J.  J.  Street. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.  3,  p  541-548, 

September  1987.  7  tab,  5  ref.  US  Air  Force  Grant 

F08635-83-C-0136. 

Descriptors:  'Hydrazine,  'Microbial  degradation, 
'Fate  of  pollutants,  *Path  of  pollutants,  •Degrada- 
tion, *Water  pollution  control,  *Soil,  Microbiolo- 
gical studies,  Achromobacter,  Bacteria,  Biodegra- 
dation, Phosphates,  Hydrogen  ion  concentration. 

Previous  studies  indicated  that  hydrazine  was  more 
rapidly  degraded  in  soils  containing  Achromo- 
bacter so  it  is  postulated  that  innoculating  water 
and  soil  samples  with  the  hydrazine-degrading  bac- 
terium will  enhance  hydrazine  degradation.  The 
factors  that  influence  hydrazine  degradation  in 
water  and  soil  are  discussed.  Two  river  water 
samples,  two  lake  water  samples,  one  tap  water 
sample,  one  distilled  water  sample,  and  Arredondo 
fine  sand  were  selected.  Hydrazine  was  not  de- 
graded in  any  of  the  water  samples  during  two 
hours  of  incubation.  However,  hydrazine  was  not 
stable  in  these  water  samples  when  suspended  with 
18  hour-old  cells  of  Achromobacter  the  degree  of 
stability  in  the  cell  suspensions  depended  on  the 
hydrazine  concentration  and  type  of  water.  When 
the  water  samples  were  buffered  with  phosphates, 
the  degradation  capacity  of  the  Achromobacter  in 
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Group  5B— Sources  Of  Pollution 

most  samples  was  enhanced.  The  critical  pH  value 
was  approximately  3.5  since  below  that  value  the 
bacteria  degradation  capacity  decreased  dramati- 
cally. Degradation  of  hydrazine  in  soil  treated  with 
Achromobacter  was  not  significantly  different  (1% 
level)  at  hydrazine  concentrations  of  100  to  500 
micrograms/gram  although  addition  of  the  bacteri- 
um to  soil  suspensions  (10%  soil)  did  enhance 
hydrazine  degradation.  The  degree  of  enhance- 
ment by  the  bacterium  in  the  soil  suspensions  was 
not  as  great  as  in  the  water  samples.  Explanations 
for  this  behavior  are  suggested.  (Wood-PTT) 
W88-04153 


HIGHLY  TOXIC  COPLANAR  PCBS:  OCCUR- 
RENCE, SOURCE,  PERSISTENCY  AND  TOXIC 
IMPLICATIONS  TO  WILDLIFE  AND 
HUMANS, 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Envi- 
ronment Conservation. 
S.  Tanabe,  N.  Kannan,  A.  Subramanian,  S. 
Watanabe,  and  R.  Tatsukawa. 
Environmental    Pollution    (Series    A)    EPEBD7 
Vol.  47,  No.  2,  p  147-163,  1987.  7  fig,  6  tab,  31  ref. 
Ministry  of  Education,   Science  and  Culture  of 
Japan  Grant  60030060. 

Descriptors:  *Polychlorinated  biphenyls,  *Path  of 
pollutants,  *Fate  of  pollutants,  *Water  pollution 
sources,  *Toxicity,  Organic  compounds,  Fish, 
Aquatic  animals,  Marine  animals,  Mammals,  Fish, 
Fatty  tissues,  North  Pacific,  Metabolism,  Tissue 
analysis,  Bioaccumulation,  Pollutant  identification. 

Isomer-specific  determinations  of  PCB  congeners 
in  a  wide  variety  of  animal  species  such  as  fish, 
marine  animals  (whale,  dolphin  and  porpoise)  and 
terrestrial  mammals  (dog,  cat  and  human)  revealed 
the  environmental  occurrence  of  highly  toxic  co- 
planar  3,3',4,4'-tetrachlorobiphenyl  (T4CB), 
3,3',4,4',5-pentachlorobiphenyl  (P5CB),  and 
3,3',4,4',5,5'-hexachlorobiphenyl  (H6CB)  within  a 
range  of  a  few  picograms/gram  to  several  ten 
nanograms/gram  in  fat  tissues  (except  fish)  on  a 
wet  weight  basis.  Detection  of  these  toxic  residues 
in  wild  specimens  collected  from  remote  areas 
such  as  the  North  Pacific  suggests  the  already 
widespread  distribution  of  coplanar  PCBs,  as  in  the 
case  of  general  PCB  pollution.  The  clear  positive 
correlations  between  concentrations  of  total  PCBs 
and  each  of  the  three  coplanar  PCBs  obtained  in 
all  mammals  analyzed  suggest  that  the  sources  of 
coplanar  PCB  contamination  to  the  environment 
are  mainly  commercial  PCB  preparations.  Com- 
parisons of  the  composition  of  three  toxic  coplanar 
PCBs  in  commercial  PCB  mixtures  and  in  the 
various  animals  indicates  that  the  relative  metaboli- 
zability  of  these  congeners  is  as  follows:  T4CB  > 
P5CB  >  H6CB.  Moreover,  marine  mammals  have 
less  ability  to  metabolize  the  coplanar  PCBs  in 
comparison  with  terrestrial  mammals.  In  human 
adipose  tissues,  the  concentrations  of  coplanar 
PCBs  were  much  higher  than  2,3,7,8-tetrachlorodi- 
benzo-p-dioxin  (T4CDD),  2,3,4,7,8-pentachlorodi- 
benzofuran  (P5CDF)  and  other  toxic  congeners. 
T4CDD-equivalent'  analysis  based  on  the  enzyme 
induction  potencies  and  the  residues  of  these  toxic 
chemicals  indicates  that  P5CB  may  pose  a  greater 
threat  than  dioxins  and  furans  to  humans  and  prob- 
ably also  to  wildlife.  (Author's  abstract) 
W88-04155 


NUCLEAR  REPOSITORIES  IN  NEW  ENG- 
LAND -  A  REGIONAL  THREAT  TO  WATER 
RESOURCES, 

New  Hampshire  Hazardous  Waste,  Water  Supply 
and  Pollution  Control  Commission,  Concord. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-04163 


IDENTIFICATION  OF  OIL  SPILLS  IN  HAR- 
BOURS BY  MEANS  OF  PATTERN  RECOGNI- 
TION, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Inst,  for 

Theoretical  Physics. 

M.  M.  A.  Ruyken,  and  F.  W.  Pijpers. 

Analytica  Chimica  Acta  ACACAM,  vol.   194,  p 

25-35,  March  16,  1987.  5  fig,  5  tab,  18  ref. 

Descriptors:  *Oil  spills,  *Water  pollution  sources, 
•Path  of  pollutants,  'Pollutant  identification,  *Gas 


chromatography,  "Harbors,  Fate  of  pollutants, 
Water  pollution,  Oil  pollution,  Oil,  Oily  water, 
Weathering,  Netherlands,  Mathematical  equations. 

For  environmental  control  purposes,  floating  oil 
spills  in  Europoort  (Rotterdam)  harbors  must  often 
be  identified  and  their  sources  located.  Pattern 
recognition,  applied  to  gas  chromatographic  data 
for  the  spill  and  for  various  suspected  sources,  such 
as  oil  from  bunkers  of  passing  ships  and  from 
harbor  installations,  can  lead  to  definite  conclu- 
sions, particularly  after  artificial  weathering  formu- 
lae are  used.  In  order  to  enhance  the  reliability  of 
this  method,  the  data  set  should  be  increased  con- 
siderably. Recording  of  gas  chromatograms  with 
capillary  columns  provides  more  reliable  identifi- 
cation of  small  iso-alkane  and  naphthene  signals 
that  would  improve  the  selectivity  of  the  identifi- 
cation. Extension  of  the  procedure  with  measure- 
ment of  infrared  absorption  spectra  would  also 
improve  selectivity  without  requiring  a  mathemati- 
cal selection  procedure  different  from  that  de- 
scribed here.  Identification  based  on  quadratic 
logarithm  values  offer  the  advantage  that  when  the 
two  methods  lead  to  conflicting  results,  the  unre- 
liability of  the  identification  is  obvious.  Mathemati- 
cal correction  of  oil  samples  for  weathering,  based 
on  selective  evaporation  of  the  light-end  fractions 
of  the  sample  seems  a  powerful  means  of  improv- 
ing identification.  Possible  further  improvement 
for  the  description  of  weathering  must  be  based  on 
better  experimental  evidence.  (Wood-PTT) 
W88-04164 


NATURAL  CAUSE  FOR  MERCURY  POLLU- 
TION AT  CLEAR  LAKE,  CALIFORNIA,  AND 
PALEOTECTONIC  FNFERENCES, 

Wesleyan  Univ.,  Middletown,  CT.  Dept.  of  Earth 

and  Environmental  Sciences. 

J.  C.  Varekamp,  and  A.  F.  Waibel. 

Geology  GLGYB,  Vol.  15,  No.  11,  p  1018-1021, 

November  1987.  2  fig,  30  ref. 

Descriptors:  *Water  pollution  sources,  *Mercury, 
♦Clear  Lake,  "California,  "Geochemistry,  Lake 
sediments,  Paleohydrology,  Geothermal  studies. 

Mercury  measurements  in  lake  sediments  from 
cores  from  Clear  Lake,  California,  reveal  that  high 
Hg  levels  (up  to  65  ppm)  have  been  characteristic 
for  the  sediments  for  >  10,000  yr.  A  strong  Hg 
anomaly  occurs  in  sediments  deposited  between 
10.5  and  8.5  (thousand  yr),  which  the  authors 
relate  to  a  period  of  relatively  rapid  tectonic  sub- 
sidence of  part  of  Clear  Lake.  It  is  hypothesized 
that  mercury-rich  geothermal  fluids  rose  along  the 
activated  fractures  and  faults  and  were  discharged 
into  the  lake,  causing  the  anomalously  high  Hg 
content  of  the  sediments  and  leading  to  deposition 
of  the  Sulphur  Bank  Hg  deposit.  The  total  amount 
of  Hg  discharged  into  Clear  Lake  over  the  past  15 
ka  is  estimated  to  be  at  least  2400  metric  tons. 
Chemostratigraphy  of  lake  sediments  in  geother- 
mally  active  areas  may  hold  promise  for  the  detec- 
tion and  dating  of  major  paleoseismic  periods.  (Au- 
thor's abstract) 
W88-04174 


TRANSPORT  OF  REACTIVE  SOLUTE  IN  SPA- 
TIALLY VARIABLE  SOIL  SYSTEMS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Soil  Science  and  Geology. 
S.  E.  A.  Van  der  Zee,  and  W.  H.  Van  Riemsdijk. 
Water  Resources  Research  WRERAO,  Vol.  23, 
No.  11,  p  2059-2069,  November  1987.  7  fig,  46  ref, 
2  append. 

Descriptors:  "Solute  transport,  "Soil  water,  "Soil 
water  contamination,  "Path  of  pollutants,  Mathe- 
matical analysis,  Mathematical  studies,  Fluid  ve- 
locity, Stochastic  analysis,  Probability  distribution, 
Flow  patterns. 

Transport  was  studied  for  reactive  solutes  and  one- 
dimensional  fluid  flow  with  sorption  described  by 
the  Freundlich  equation.  For  a  physically  and 
chemically  homogeneous  soil  column  and  if  the 
constant  feed  concentration  is  larger  than  the  ini- 
tial concentration,  the  transport  occurs  in  a  travel- 
ing wave-type  displacement,  with  a  constant  shape 
of  the  solute  concentration  front  and  constant  front 


propagation  velocity.  Field  scale  transport  is  de- 
scribed as  an  ensemble  of  shock  fronts  in  parallel 
columns  with  different  flow  velocities  v,  retarda- 
tion factors  r,  and  times  of  solute  input,  t  sub  c. 
These  stochastic  variables  are  characterized  by 
probability  density  functions  (PDF).  If  lognormal 
distributions  are  assumed,  a  simple  expression  for 
the  field-averaged  profile  of  dimensionless  sorbed 
solute  (gamma)  at  a  particular  time  is  derived.  If  t 
sub  c  is  not  a  distributed  variable,  but  equal  to  the 
total  time  tau,  the  profile  (gamma)  coincides  with 
the  field-averaged  dimensionless  concentration 
profile.  Scaling  theory,  leading  to  the  PDF  of  the 
fluid  velocity,  may  be  incorporated  in  the  model. 
For  reasonable  parameter  values  and  statistics  of 
the  stochastic  variables  the  gamma  profiles  are 
calculated.  The  effect  of  a  stochastic  retardation 
factor,  with  statistics  derived  from  the  distributions 
of  pH  and  oc  (organic  carbon  content)  found  for 
84  soils,  appears  to  be  profound.  The  field-aver- 
aged displacement  calculated  is  nonsigmoid  for  the 
PDFs  of  oc,  pH,  and  t  sub  c  chosen.  This  phe- 
nomenon is  amplified  if  v  and  r  are  assumed  nega- 
tively correlated.  Modeling  of  horizontally  large 
soil  systems  with  averaged  properties  will  in  gener- 
al lead  to  an  underestimation  of  the  moment  of  first 
breakthrough  at  a  particular  reference  level,  such 
as  the  phreatic  water  level.  (Author's  abstract) 
W88-04183 


INTERACTING  PRECIPITATION/DISSOLU- 
TION WAVES:  THE  MOVEMENT  OF  INOR- 
GANIC CONTAMINANTS  IN  GROUNDWAT- 
ER, 

Texas  Univ.  at  Austin.  Dept.  of  Chemical  Engi- 
neering. 

M.  A.  Dria,  S.  L.  Bryant,  R.  S.  Schechter,  and  L. 
W.  Lake. 

Water  Resources  Research  WRERAO,  Vol.  23 
No.  11,  p  2076-2090,  November  1987.  9  fie,  6  tab 
45  ref. 

Descriptors:  "Path  of  pollutants,  "Groundwater 
pollution,  "Inorganic  compounds,  Chemical  reac- 
tions, Chemical  precipitation,  Dissolution. 

Chemical  reactions  with  minerals  occur  in  ground- 
water flow  in  permeable  media  to  produce  zones  of 
constant  solid  and  aqueous  phase  compositions. 
These  zones  are  separated  by  'waves'  or  step 
changes  in  composition.  The  occurrence  of  wave- 
wave  interactions  resulting  from  nonuniform 
boundary  conditions  has  important  implications  in 
inorganic  pollutant  transport  through  permeable 
formations.  Three  physical  flow  situations  produce 
these  conditions:  injection  of  a  finite  volume  of 
fluid  followed  in  time  by  a  compositionally  differ- 
ent fluid,  the  flow  of  a  reactive  fluid  through  a 
compositionally  layered  media,  and  reversal  in  the 
direction  of  flow  of  a  chemically  reactive  fluid. 
The  theory  presented  here  applied  to  contaminant 
transport  indicates  that  a  significant  amount  of 
contaminant  initially  precipitated  can  be  redis- 
solved  during  subsequent  flow,  and  the  patterns 
thus  evolved  can  indicate  the  nature  of  the  con- 
taminating source.  (Author's  abstract) 
W88-04185 


SOLUTE  TRANSFER  AND  EXTRACTION 
FROM  TRICKLE  IRRIGATION  SOURCE:  THE 
EFFECTIVE  HEMISPHERE  MODEL, 

Ben-Gurion    Univ.    of    the    Negev,    Sde    Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
For  primary  bibliographic  entry  see  Field  3F. 
W88-04186 


LABORATORY  INVESTIGATION  OF  LONGI- 
TUDINAL DISPERSION  IN  ANISOTROPIC 
POROUS  MEDIA, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-04192 


LEACHING  OF  TOXIC  METALS  FROM  IN- 
CINERATOR ASHES, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
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For  primary  bibliographic  entry  see  Field  5A. 
W88-04201 


MODELING  OF  MIREX  LOADINGS  TO  THE 
BOTTOM  SEDIMENTS  OF  LAKE  ONTARIO 
WITHIN  THE  NIAGARA  RIVER  PLUME, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 
E.  Halfon. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.   1,  p  18-23,   1987.  2  tab,  15  ref,  append. 

Descriptors:  "Mathematical  models,  'Mirex,  'Ni- 
agara River,  'River  sediments,  'Lake  Ontario, 
•Path  of  pollutants,  'Pollutant  identification,  Sedi- 
ment contamination,  Pollutant  load,  Chemical 
analysis. 

A  mathematical  model  was  used  to  reproduce  the 
observed  Mirex  concentrations  in  the  bottom  sedi- 
ment within  the  Niagara  River  plume  in  Lake 
Ontario.  Mirex  inputs  to  the  sediments  were  esti- 
mated with  an  optimization  technique  using  histori- 
cal concentration  records;  two  bottom  sediment 
scenarios  were  explored,  one  with  no  resuspension 
of  sediments,  and  one  with  sediment  resuspension. 
Results  show  that  over  34  years  a  minimum  of  8.74 
mg  of  Mirex  was  deposited  over  a  square  meter, 
but  that  as  much  as  12.3-18.7  mg  of  Mirex  might 
have  sedimented  before  being  partially  resuspend- 
ed.  This  analysis  permits  an  estimation  of  past 
Mirex  loadings  to  Lake  Ontario,  assuming  that  a 
constant  amount  of  Mirex  in  the  water  column 
sedimented  in  the  plume.  The  computed  loadings 
are  28  kg  for  1980,  compared  with  a  previous 
estimate  of  5-25  kg  to  a  maximum  of  about  200  kg/ 
yr  in  1960-1962.  Knowledge  of  the  inputs,  fol- 
lowed by  a  good  in-lake  data  base  including  con- 
taminant concentrations  in  sediments  at  different 
stations,  are  key  factors  in  the  success  of  models 
dealing  with  trace  contaminants.  (Author's  ab- 
stract) 
W88-O4204 


DISTRIBUTION  AND  CHARACTERIZATION 
OF  PCBS  IN  LAKE  MICHIGAN  WATER, 

Wisconsin  Univ.-Madison.  Water  Chemistry  Pro- 
gram. 

D.  L.  Swackhamer,  and  D.  E.  Armstrong. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.  1,  p  24-36,  1987.  5  fig,  3  tab,  58  ref.  EPA 
Contract  No.  CR807836010. 

Descriptors:  'Polychlorinated  biphenyls,  'Lake 
Michigan,  'Path  of  pollutants,  'Pollutant  identifi- 
cation, Chemical  analysis,  Fate  of  pollutants,  Parti- 
tioning, Suspended  solids,  Organic  carbon. 

Polychlorinated  biphenyls  (PCBs)  were  measured 
in  the  water  column  of  Lake  Michigan  at  28  sta- 
tions. Distributions  between  dissolved  and  particu- 
late phases  were  used  to  evaluate  the  partitioning 
behavior  of  PCBs.  The  average  PCB  concentration 
in  Lake  Michigan  was  1.8  nanograms/L,  corre- 
sponding to  a  total  PCB  burden  of  8,900  kg.  The 
average  PCB  concentration  was  significantly 
lower  in  open  lake  (1.2  nanograms/L)  than  in 
nearshore  zone  samples  (3.2  nanograms/L).  Con- 
centrations in  Green  Bay  were  elevated  compared 
to  the  rest  of  the  lake.  Variations  in  concentration 
with  depth  were  small.  The  average  log  of  the 
water-particle  partition  coefficient  (Kp)  was  5.9. 
Little  dependence  of  Kp  on  particulate  organic 
carbon  was  observed.  A  relationship  was  found 
between  log  Kp  and  log  SPM  (suspended  particu- 
late matter)  concentration,  perhaps  reflecting  asso- 
ciation of  a  non-filterable  fraction  of  the  SPM  with 
the  aqueous  phase.  Selected  PCB  congener  Kp  and 
Koc  (Kp  x  organic  carbon  weight-fraction)  values 
were  measured  and  related  to  congener  Kow  (oc- 
tanol-water  partition  coefficient),  yielding  the  pre- 
dictive relationship  log  Koc  =  4.2  +  0.34  log 
Kow.  Cogener  log  Kp  values  are  predicted  to 
range  from  4.8  to  6.1,  indicating  that  congener 
fates  in  the  water  column  differ  and  are  partly 
controlled  by  their  physical  chemical  properties. 
(Author's  abstract) 
W88-04205 


METALS  AND  ESSENTIAL  ELEMENTS  IN 
HERRING  GULLS  FROM  THE  GREAT  LAKES, 
1983, 

Canadian  Wildlife  Service,  Burlington  (Ontario). 
Ontario  Region. 

J.  Struger,  J.  E.  Elliott,  and  D.  V.  Weseloh. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.    1,  p  43-55,    1987.    1   fig,   7  tab,  64  ref. 

Descriptors:  'Metals,  'Herring  gulls,  'Great 
Lakes,  'Tissue  analysis,  'Path  of  pollutants,  Lead, 
Cadmium,  Mercury,  Toxicity,  Water  fowl,  Chemi- 
cal analysis,  Water  birds,  Bioaccumulation. 

Adult  and  prefledged  herring  gulls  were  collected 
from  one  location  each  in  Lakes  Ontario,  Erie, 
Huron,  and  Superior.  Composite  samples  of  liver, 
kidney,  and  feather  were  analyzed  for  24  elements 
and  composite  samples  of  bone  for  22  elements. 
Concentrations  of  16  elements  (Al,  Ca,  Cd,  Cr,  Cu, 
Fe,  Hg,  K,  Mg,  Mn,  Na,  P,  Pb,  Sr,  Ti,  Zn)  in  liver, 
kidney,  and  feather  were  accepted  for  presentation 
while  6  elements  were  accepted  from  bone  (Ca, 
Cd,  Hg,  P,  Pb,  Zn).  Only  lead,  cadmium,  and 
mercury  values  were  of  toxicological  interest. 
Data  on  other  trace  elements  are  presented  as 
baseline  values  among  locations  for  each  tissue  and 
age  class.  Concentrations  of  Cd,  Pb,  and  Kg  were 
higher  in  adults  than  in  prefledged  young.  Metal 
levels  varied  among  different  tissues  with  Cd  high- 
est in  kidney  (2.16  micrograms/gm;  Hamilton 
Harbor,  Lake  Ontario),  Pb  highest  in  bone  (30.0 
micrograms/gm;  Double  Island,  Lake  Huron),  and 
Hg  highest  in  feather  (6.11  microgorams/gm; 
Middle  Island,  Lake  Erie).  Lead  levels  in  both  age 
classes  were  generally  higher  in  tissues  from  the 
Lakes  Superior  and  Huron  colonies  than  in  sam- 
ples from  Lakes  Erie  and  Ontario.  Cadmium  and 
mercury  levels  did  not  vary  greatly  among  loca- 
tions. Levels  found  are  below  those  associated 
with  metal  toxicoses  in  laboratory  studies  with 
other  avian  species.  (Author's  abstract) 
W88-04207 


TRACE  CONTAMINANT  STATUS  OF  HAMIL- 
TON HARBOUR, 

Ontario  Ministry  of  the  Environment,  Toronto. 

Water  Resources  Branch. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-04221 


UNSTABLE  FLOW  IN  LAYERED  SOILS:  A 
REVIEW, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Plant  and 

Soil  Sciences. 

D.  Hillel. 

Hydrological  Processes  HYPRE3,  Vol.  1,  No.  2,  p 

143-147,  March  1987.  21  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Soil  water,  'Unstable  flow,  'Stratifica- 
tion, 'Groundwater  movement,  'Infiltration, 
Groundwater  recharge,  Solute  transport,  Vadose 
zone,  Model  studies,  Flow  profiles. 

Release  of  water  from  the  soil  in  the  process  of 
internal  drainage,  and  its  continued  downward 
movement  through  the  vadose  zone,  constitute  the 
main  mechanism  of  groundwater  recharge.  Water 
released  from  the  soil  generally  contains  solutes, 
and  these  are  conveyed  to  the  groundwater  via  the 
same  pathways  as  the  drainage  water.  Knowledge 
of  those  pathways  is  essential  in  any  attempt  to 
minimize  the  likelihood  of  groundwater  pollution. 
Solutes  generally  interact  with  the  medium  in 
which  they  reside  or  travel,  and  the  spatial  and 
temporal  pattern  of  their  movement  influences  the 
nature  and  the  extent  of  their  interactions.  The 
assumption  had  prevailed  that  flow  in  the  vadose 
zone  is  a  steady-state,  uniform  process.  Recently, 
however,  the  existence  of  preferred  pathways  has 
come  to  light.  Such  pathways  might  connect  the 
soil's  upper  zone  directly  to  the  water-table,  thus 
bypassing  the  greater  volume  of  the  vadose  zone 
and  evading  its  filtering  mechanisms.  Groundwater 
recharge  models  that  ignore  the  possibility  of  such 
spurts  of  contamination  may  be  highly  misleading. 
Preferred  flow  path  may  be  cracks,  animal  bur- 
rows, or  decayed  root  channels.  Less  easily  dis- 
cernible are  transient  and  random  paths  associated 
with  the  phenomenon  of  'unstable  flow',  which  is 


most  likely  to  occur  in  layered  soils  during  infiltra- 
tion. The  wetting  front,  instead  of  remaining  hori- 
zontal and  advancing  continuously  from  one  layer 
to  the  next,  may  begin  (particularly  in  transition 
from  a  fine-textured  to  a  coarse-textured  layer)  to 
form  bulges,  called  'fingers',  which  propagate 
downwards  and  may  become,  in  effect,  vertical 
pipes.  (Author's  abstract) 
W88-04240 


SOIL  WATER  DYE  TRACING,  WITH  SPECIAL 
REFERENCE  TO  THE  USE  OF  RHODAMINE 
WT,  LISSAMINE  FF  AND  AMINO  G  ACID, 

Sheffield  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-04241 


SCALE  EFFECTS  IN  FLUVIAL  SEDIMENT-AS- 
SOCIATED CHEMICAL  DATA, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Aquatic  Physics  and  Systems  Div. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-04242 


SEDIMENT  DESORPTION  OF  PCB  CON- 
GENERS AND  THEIR  BIO-UPTAKE  BY  DIP- 
TERAN  LARVAE, 

New  York  State  Dept.  of  Health,  Albany.  Wads- 
worth  Center  for  Labs,  and  Research. 
L.  W.  Wood,  G.  Y.  Rhee,  B.  Bush,  and  E. 
Barnard. 

Water  Research  WATRAG,  Vol.  21,  No.  8,  p  875- 
884,  August  1987.  8  fig,  3  tab,  38  ref. 

Descriptors:  Polychlorinated  biphenyls,  'Bioaccu- 
mulation, 'Path  of  pollutants,  'Fate  of  pollutants, 
•Lake  sediments,  Sediment  contamination,  Octa- 
nol-water  partition,  Aroclor,  Chemical  analysis, 
Gas  chromatography. 

Sediment  desorption  of  PCB  congeners  and  their 
bio-uptake  by  Chironomus  tentans  Fabricus  were 
investigated  in  a  continuous  flow  system.  The  de- 
sorption of  71  congeners  (in  Aroclors  1221,  1016, 
1254,  and  1260)  determined  by  glass  capillary  gas 
chromatography  could  be  described  by  a  first 
order  function.  The  release  rate  of  the  individual 
congeners  was  inversely  related  to  their  octanol/ 
water  partition  coefficients  (K  sub  ow).  The  depth 
of  mobilization  generally  decreased  with  the 
number  of  chlorine  substitutions  and  was  inversely 
related  to  K  sub  ow.  Bio-uptake  of  the  congeners 
by  Chironomus  tentans  Fabricus  was  selective 
with  the  bio-uptake  factor  being  highest  for  those 
with  2-4  chlorines.  There  was  no  correlation  be- 
tween the  factor  and  either  K  sub  ow  or  desorp- 
tion rate  from  the  sediments.  (Author's  abstract) 
W88-04247 


FLUORIDE  IN  IRRIGATION  WATERS  OF 
AGRA  DISTRICT,  UTTAR  PRADESH, 

R.B.S.  Coll.,  Bichpuri  (India).  Dept.  of  Agricultur- 
al Chemistry  and  Soil  Science. 
V.  Singh,  R.  Narain,  and  C.  Prakash. 
Water  Research  WATRAG,  Vol.  21,  No.  8,  p  889- 
890,  August  1987.  1  tab,  8  ref. 

Descriptors:  'Fluoride,  'Irrigation  water,  'Agra, 
'India,  'Water  quality,  Pollutant  identification, 
Monitoring,  Semiarid  regions,  Barium,  Sodium,  Sa- 
linity. 

Underground  waters  of  the  semi-arid  tract  of 
Agra,  India,  were  examined  for  their  F  concentra- 
tion and  other  chemical  constituents.  The  F  con- 
centration in  waters  varied  from  0.2  to  3.2  mg/L 
and  56%  of  the  waters  contained  injurious  concen- 
trations of  F  for  drinking  water.  However,  these 
waters  were  not  harmful  for  most  crops.  Fluoride 
concentration  was  not  correlated  with  barium  or 
sodium  concentration  of  groundwaters.  (Author's 
abstract) 
W88-04249 


BIOCONCENTRATION    AND    METABOLISM 
OF  PHENYLTIN  CHLORIDES  IN  CARP, 

Shiga  Prefectural  Inst,  of  Public  Health  and  Envi- 
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ronmental  Science,  Otsu  (Japan). 

T.  Tsuda,  H.  Nakanishi,  S.  Aoki,  and  J. 

Takebayashi. 

Water  Research  WATRAG,  Vol.  21,  No.  8,  p  949- 

953,  August  1987.  8  fig,  1  tab,  18  ref. 

Descriptors:  'Bioaccumulation,  'Metabolism, 
'Phenyltin  chlorides,  *Carp,  'Path  of  pollutants, 
*Fate  of  pollutants,  Bioconcentration,  Fish,  Tissue 
analysis. 

Bioconcentration  factors  (BCF)  in  carp  (Cyprinus 
carpio  L.)  and  partition  coefficients  between  n- 
octanol  and  water  (P  sub  ow)  were  measured  for 
triphenyltin  chloride  (Ph3SnCl),  diphenyltin  di- 
chloride  (Ph2SnC12)  and  monophenyltin  trichlo- 
ride (PhSnCB).  Log  P  sub  ow  was  2.11  for 
Ph3SnCl,  1.43  for  Ph2SnC12  and  1.73  for  PhSnCB. 
The  order  of  log  BCF  was  kidney  >  liver  > 
muscle  >  or  =  to  gallbladder  for  Ph3SnCl,  liver 

>  kidney  >  or  =  gallbladder  >  muscle  for 
Ph2SnC12  and  kidney  >  or  =  liver  >  gallbladder 

>  muscle  for  PhSnCB.  Ph3SnCl  metabolism  in 
carp  was  studied.  Ph2Sn(2+)  and  PhSn(3+),  the 
metabolites  of  Ph3SnCl  were  detected  in  muscle 
and  viscera.  The  ratio  of  Ph3SnCl,  Ph2Sn(2+) 
(Ph2SnC12)  and  PhSn(3  +  )  (PhSnCB)  concentra- 
tions by  metabolism  in  each  part  of  carp  corre- 
sponded to  that  of  BCF  by  carp  for  the  same 
phenyltin  chlorides.  This  agreement  of  both  ratios 
suggests  that  the  concentrations  of  metabolized 
Ph2Sn(2+)  and  PhSn(3  +  )  in  muscle  were  ruled 
mainly  by  their  BCF.  This  could  be  similarly  ap- 
plied to  viscera  such  as  liver  and  gallbladder. 
(Lantz-PTT) 

W88-04257 


SINK  OR  DRAIN:  A  SIMULATION  STUDY  OF 
FACTORS  AFFECTING  THE  ROLE  OF  AN  ES- 
TUARY SUBJECT  TO  TOXIC  INPUTS, 

Institute    for    Marine    Environmental    Research, 

Plymouth  (England). 

J.  R.  W.  Harris. 

Water  Research  WATRAG,  Vol.  21,  No.  8,  p  975- 

981,  August  1987.  7  fig,  3  tab,  6  ref.  U.K.  Dept.  of 

the  Environment  Contract  No.  PECD  7/7/077. 

Descriptors:  *Estuaries,  'Simulation  analysis, 
♦Heavy  metals,  *Path  of  pollutants,  *Tamar  Estu- 
ary, *Fate  of  pollutants,  England,  Mathematical 
models,  Metals,  Sediments. 

In  response  to  a  shift  in  its  mean  influx,  the  concen- 
trations of  a  refractory  substance  in  an  estuary  will 
tend  from  some  initial  steady  state  (subject  to 
environmentally  induced  variation)  to  a  new  level. 
In  the  32  km  Tamar  Estuary,  a  partly-mixed  estu- 
ary in  southwest  England,  the  timescale  of  this 
transition  appears  to  be  <  10-20  years.  A  published 
numerical  model  of  pollutant  dispersal  in  the  estu- 
ary was  used  to  investigate  the  dependence  of  this 
evolution  on  the  mean  levels  and  variation  in  space 
and  time  of  the  physical  and  chemical  determinants 
of  the  system.  Except  to  the  extent  that  the  numeri- 
cal model  of  the  Tamar  estuary  is  based  upon 
observed  hydrodynamics  and  sediment  movement, 
the  study  was  wholly  hypothetical.  In  view  of  the 
marked  simplification  of  the  complexity  of  estua- 
rine  hydrodynamics  in  the  model  of  the  Tamar 
estuary  employed,  considerable  ignorance  of  sedi- 
ment exchange  and  mixing,  and  crude  representa- 
tions of  what  may  be  quite  involved  chemistry,  it 
would  be  naive  to  expect  more  than  rather  broad 
qualitative  indications  of  what  might  occur.  The 
observation  of  natural  switches  in  input  levels  such 
as  those  simulated  here  would  provide  both  an 
indication  of  the  relation  these  bore  to  reality  and 
also  of  the  level  of  sediment  exchange  and  mixing 
that  occurs.  It  appears  that  such  a  change  in  input 
has  already  occurred  in  the  Tamar  as  a  result  of 
metal  mining  in  the  middle  of  the  last  century. 
Although  this  activity  was  short-lived,  the  leach- 
ing of  spoil  tips  and  mine  workings  has  permanent- 
ly enhanced  metal  concentrations  in  the  estuary. 
(Lantz-PTT) 
W88-04261 


INITIAL  DILUTION  OF  HORIZONTAL  JET 
IN  CROSSFLOW, 

Hong   Kong   Univ.   Dept.   of  Civil   Engineering. 
J.  H.  W.  Lee,  and  P.  Neville- Jones. 


Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
113,  No.  5,  p  615-629,  May  1987.  5  fig,  2  tab,  22  ref. 

Descriptors:  *Mixing,  *Outfall,  'Wastewater  dis- 
posal, 'Dispersion,  'Dilution,  Crossflows,  Hori- 
zontal flow,  Databases,  Mathematical  models. 
Flow  profiles,  Mathematical  studies,  Design  flow. 

Available  data  on  the  initial  dilution  of  a  horizontal 
round  buoyant  jet  in  a  perpendicular  crossflow 
were  successfully  interpreted  using  length  scales 
and  mathematical  models.  The  database  consists  of 
in  situ  measurements  of  surface  dilution  in  the 
sewage  boil  at  a  number  of  sea  outfalls  in  the 
United  Kingdom,  as  well  as  limited  laboratory 
experimental  data.  Simple  equations  for  the  predic- 
tion of  minimum  initial  dilution  in  an  ambient 
current  are  supported  by  the  collective  data.  The 
dilution  constants  obtained  are  comparable  to,  but 
greater  than,  those  derived  from  previous  laborato- 
ry experiments  of  a  vertical  negatively  buoyant  jet 
in  a  crossflow.  A  correlation  for  the  downstream 
location  of  minimum  dilution  is  also  provided.  The 
results  reported  can  be  readily  used  in  outfall 
design.  (Author's  abstract) 
W88-04269 


HYDRAULICS  OF  SHALLOW  AND  STRATI- 
FIED MIXING  CHANNEL, 

University  of  Western  Ontario,  London.  Faculty 

of  Engineering  Science. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-04270 


EFFECTS  OF  IRRIGATION  ON  WATER 
QUALITY  OF  A  SHALLOW  UNCONFINED 
AQUIFER, 

Ministry    of   Works    and    Development,    Christ- 
church  (New  Zealand).  Hydrology  Centre. 
For  primary  bibliographic   entry   see   Field   6G. 
W88-04279 


EXAMPLES  OF  LANDFILL-GENERATED 
PLUMES  EM  LOW-RELIEF  AREAS,  SOUTH- 
EAST FLORIDA, 

Geological  Survey,  Stuart,  FL. 
G.  M.  Russell,  M.  Stewart,  and  A.  L.  Higer. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
5,  p  863-866,  October  1987.  4  fig,  2  ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Landfills,  'Plumes,  'Florida,  Water 
table  gradient,  Fate  of  pollutants,  Prediction, 
Water  table,  Leachates,  Drainage  effects,  Mineral 
water,  Permeability  coefficient,  Groundwater 
movement,  Groundwater  pollution,  Leaching. 

Areas  of  low  topographic  relief  have  low  water- 
table  gradients  and  make  the  direction  of  move- 
ment of  contaminants  from  landfills  in  the  ground- 
water difficult  to  predict  from  regional  gradients 
alone.  The  landfill,  nearby  free-flowing  ditches  or 
canals,  variations  in  hydraulic  conductivity,  and 
the  influence  of  nearby  pumping  wells  can  all 
affect  the  direction  of  flow.  In  low-gradient  areas 
the  concepts  of  'upgradient'  and  'downgradient' 
are  less  useful  in  planning  the  location  of  monitor- 
ing wells  than  in  areas  of  higher  relief.  Low-relief 
areas  also  may  be  affected  by  the  discharge  of 
mineralized  water  from  deeper  aquifers,  naturally 
or  through  irrigation,  which  can  mask  geochemical 
surveys  intended  to  detect  landfill  leachate.  Exam- 
ples of  effects  of  low  topographic  relief  are  noted 
in  southeast  Florida  where  water-table  gradients 
are  0.0007  to  0.0005  feet  per  foot.  Water  table 
mounding  beneath  the  landfill  and  the  drainage 
effects  of  nearby  ditches  and  well  have  created 
multiple  leachate  plumes  in  Stuart  where  one 
plume  migrated  along  two  narrow  zones.  In  Fort 
Pierce  it  was  difficult  to  detect  leachate  because  of 
mineralized  irrigation  water  and  fertilizer  runoff 
from  an  adjacent  citrus  grove.  (Author's  abstract) 
W88-04288 


FECAL  COLIFORM  CONCENTRATIONS  IN 
RUNOFF  FROM  A  GRAZED,  RECLAIMED 
SURFACE  MINE, 

Agricultural  Research  Service,  Beckley,  WV.  Ap- 
palachian Soil  and  Water  Conservation  Research 


Lab. 

D.  G.  Boyer,  and  H.  D.  Perry. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No 

5,  p  911-917,  October  1987.  1  fig,  3  tab,  21  ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Coliforms,  'Grazing  effects,  'West 
Virginia,  Grazing,  Surface  runoff,  Reclaimed 
mines,  Runoff,  Bacteria,  Appalachia,  Coal  mines, 
Watersheds,  Fate  of  pollutants,  Streams,  Water 
pollution  control,  Land  use,  Bacterial  analysis. 

The  relative  scarcity  of  flat  or  moderately  sloping 
land  in  Central  Appalachia  make  reclaimed  surface 
mined  lands  attractive  for  agricultural  uses.  A  re- 
claimed surface  coal  mine  in  southern  West  Virgin- 
ia was  placed  under  grazing  management  during 
the  1984  and  1985  growing  seasons.  Discharge  was 
collected  from  summer-grazed  watersheds  of  about 
2.8  hectares  and  8.9  hectares  and  analyzed,  by  the 
membrane  filtration  method,  for  fecal  coliforms 
(FC).  Prior  to  grazing,  in  1984,  FC  counts  were  < 
20/100  milliliters  (ml).  During  the  grazing  season, 
FC  ranged  from  <  0/100  ml  to  >  1000/100  ml  in 
1984  and  from  0/100  ml  to  >  2500/100  ml  in  1985. 
FC  counts  remained  high  during  warm  periods  for 
several  months  after  grazing  ceased.  It  is  conclud- 
ed that  the  bacteriological  quality  of  receiving 
streams  was  affected  by  grazing  the  reclaimed  area 
and  recommended  standards  for  point  sources 
were  often  exceeded.  However,  the  FC  counts 
were  not  greater  than  what  would  have  been  ex- 
pected from  grazed,  undisturbed  areas.  Reclaimed 
surface  mine  areas  in  Appalachia  are  a  potentially 
valuable  'flat  land'  resource  and  grazing  appears  to 
be  an  alternative  post-mine  land  use  that  affects 
bacteriological  water  quality  in  a  similar  manner  as 
'natural'  pastures.  However,  good  management 
practices  may  be  necessary  to  avoid  bacterial  con- 
tamination of  adjacent  bodies  of  water.  (Author's 
abstract) 
W88-04295 


WATER  POLLUTION  FORM  OIL  AND  GAS 
RECOVERY  IN  EASTERN  KENTUCKY  WA- 
TERSHEDS, 

Kentucky  Div.  of  Air  Quality,  Frankfort.  Program 

Development  Branch. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-04299 


VARIABLE   DENSITY   FLOW   AND   SOLUTE 

TRANSPORT   SIMULATION   OF   REGIONAL 

AQUIFERS       CONTAINING      A       NARROW 

FRESHWATER-SALTWATER        TRANSITION 

ZONE, 

Geological  Survey,  Reston,  VA. 

C.  I.  Voss,  and  W.  R.  Souza. 

Water  Resources  Research  WRERAO,  Vol.  23, 

No.  10,  p  1851-1866,  October  1987.  18  fig,  27  ref,  2 

append. 

Descriptors:  'Solute  transport,  'Density  flows, 
'Path  of  pollutants,  'Saline-freshwater  interfaces, 
'Aquifers,  Model  studies,  Interfaces,  Fate  of  pol- 
lutants, Simulation  analysis,  Hawaii,  Mathematical 
models,  Mathematical  equations,  Mathematical 
studies,  Aquifer  systems. 

Variable  density  flow  and  solute  transport  simula- 
tion of  aquifer  systems  containing  narrow  transi- 
tion zones  between  freshwater  and  saltwater  re- 
quires particular  attention  to  certain  aspects  of  the 
numerical  method  and  its  application  to  be  success- 
ful. Typically,  only  cases  involving  wide  transition 
zones  have  been  simulated  with  variable  density 
transport  models,  possibly  because  of  inaccuracies 
in  the  modeling  approaches  used.  The  major  com- 
ponents of  a  successful  approach  are  threefold. 
First,  a  functionally  consistent  approximation  of 
terms  involved  in  fluid  velocity  calculations  is 
necessary.  In  the  case  of  Galerkin  finite  element 
methodology,  a  significant  modification  is  required 
to  the  standard  approach  in  order  to  achieve  con- 
sistency. Second,  the  simulator  must  be  verified  in 
a  particular  series  of  tests.  The  usual  tests  using 
Henry's  problem  for  the  verification  of  density- 
dependent  transport  simulators  are  inadequate  to 
check  for  consistency  of  the  velocity  approxima- 
tions  and   for   the   accuracy   of  simulating   flow 
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driven  by  bouyancy  forces.  Third,  adequately  fine 
discretization  is  required  when  applying  the  simu- 
lator for  spatial  stability  of  the  numerical  transport 
solution  and  to  allow  accurate  representation  of 
narrow  transition  zones  and  the  effects  of  low 
transverse  dispersivity.  The  effectiveness  of  this 
approach  is  demonstrated  through  the  simulation 
of  the  flow  of  fresh  and  saline  groundwater  in  the 
layered  basalt  aquifer  of  southern  Oahu,  Hawaii. 
The  transition  zone  in  this  regional  flow  system  is 
narrow  except  near  the  discharge  area  where  it  is 
broadly  dispersed.  Simulation  of  this  common  situ- 
ation with  an  inconsistent  approximation  gives 
grossly  incorrect  results,  while  simulation  with  a 
consistent  model  provides  a  robust  tool  for  analysis 
of  system  hydrology.  (Author's  abstract) 
W88-04306 


DAGAN  MODEL  OF  SOLUTE  TRANSPORT  IN 
GROUNDWATER:  FOUNDATIONAL  AS- 
PECTS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-04307 


PARAMETER  ESTIMATION  THROUGH 
GROUNDWATER  TRACER  TESTS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Civil  Engi- 
neering. 

K.  A.  Rainwater,  W.  R.  Wise,  and  R.  J. 
Charbeneau. 

Water  Resources  Research  WRERAO,  Vol.  23, 
No.  10,  p  1901-1910,  October  1987.  6  fig,  2  tab,  29 
ref. 

Descriptors:  *Path  of  pollutants,  *Fate  of  pollut- 
ants, 'Groundwater  pollution,  'Tracers,  *Model 
studies,  'Groundwater  movement,  Pollutants, 
Solute  transport,  Multiple  wells,  Hydraulic  proper- 
ties, Mathematical  equations,  Wells,  Mathematical 
models. 

The  in  situ  estimation  of  parameters  in  chemical 
models  describing  groundwater  pollutant  transport 
and  fate  is  considered.  During  tracer  tests,  the 
observed  breakthrough  of  a  conservative  species 
yields  information  characterizing  the  hydraulic  be- 
havior of  a  multiple-well  system.  A  streamline 
advective  solute  transport  model  incorporating  the 
chemical  model  of  interest  is  scaled  so  that  it 
applies  to  all  streamlines  in  the  flow  system.  The 
hydraulic  and  chemical  data  are  coupled  through  a 
combination  integral  which  calculates  the  produc- 
tion well  effluent  concentration  of  a  reactive  tracer 
as  a  function  of  time.  This  mathematical  model  is 
then  combined  with  the  measured  effluent  data  and 
a  nonlinear  estimation  procedure  to  estimate  the 
parameters  in  the  chemical  models.  The  procedure 
is  tested  in  controlled  laboratory  experiments.  Six 
experiments,  including  two-  and  three-component 
exchange,  were  observed.  The  parameter  estima- 
tion procedure  calculated  sensitivity  coefficient 
and  cation  exchange  capacity  values  derived 
through  batch  equilibrium  tests,  implying  nonequi- 
librium  behavior  or  nonuniform  distributions  of 
exchange  sites  within  the  porous  medium.  Both 
situations  are  very  likely  in  actual  field  situations, 
so  estimation  of  effective  parameters  is  still  very 
useful.  Field  applications  are  to  be  presented  in  the 
future.  (Wood-PTT) 
W88-04311 


SIMULATION  OF  SOLUTE  TRANSPORT 
USING  A  CONTINUOUS  TIME  MARKOV 
PROCESS:  1.  THEORY  AND  STEADY  STATE 
APPLICATION, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Soil 

Science. 

R.  E.  Knighton,  and  R.  J.  Wagenet. 

Water  Resources  Research  WRERAO,  Vol.  23, 

No.  10,  p  1911-1916,  October  1987.  4  fig,  17  ref. 

Descriptors:  'Solute  transport,  'Fate  of  pollutants, 
'Path  of  pollutants,  'Soil  water,  'Markov  process, 
Chemical  degradation,  Biodegradation,  Crop  ef- 
fects, Solutes,  Pollutants,  Probability  distribution, 
Soil  columns,  Nitrates,  Bromides,  Soil  profiles, 
Leaching,  Mathematical  equations,  Model  studies, 
Soil  Contamination,  Adsorption,  Mathematical 
analysis. 


A  continuous  time  Markov  process  is  developed 
and  used  to  describe  chemical  movement  through 
the  soil  under  steady  state  water  flow  regimes. 
Theoretical  considerations  are  made  to  include 
chemical  and  biological  degradation,  crop  uptake, 
and  adsorption  as  processes  which  affect  the  prob- 
ability of  movement  of  a  molecule  of  solute  be- 
tween adjacent  soil  layers.  Probability  distributions 
of  solute  are  given  for  each  soil  layer  given  the 
flux  of  soil  water  and  the  intensity  of  transition  for 
the  source  and  sink  terms.  Predicted  solute  concen- 
trations of  nitrate  and  bromide  compared  favorably 
with  observed  concentrations  collected  from  a  lab- 
oratory soil  column  study  under  steady  state  water 
flow.  The  model,  however,  shows  a  dependency 
on  the  number  of  layers  used  to  simulate  the  soil 
profile.  The  approach  offers  substantial  promise  for 
description  of  spatially  variable  solute  movement 
in  field  soils.  This  is  examined  in  a  companion 
paper.  (See  also  W88-04313)  (Author's  abstract) 
W88-04312 


SIMULATION  OF  SOLUTE  TRANSPORT 
USING  A  CONTINUOUS  TIME  MARKOV 
PROCESS:  2.  APPLICATION  TO  TRANSIENT 
FIELD  CONDITIONS, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Soil 

Science. 

R.  E.  Knighton,  and  R.  J.  Wagenet. 

Water  Resources  Research  WRERAO,  Vol.  23, 

No.  10,  p  1917-1925,  October  1987.  11  fig,  2  tab,  8 

ref. 

Descriptors:  'Solute  transport,  'Path  of  pollutants, 
'Field  test,  'Soil  contamination,  'Soil  water, 
'Markov  process,  Model  studies,  Fate  of  pollut- 
ants, Crop  effects,  Solutes,  Pollutants,  Nitrates, 
Bromides,  Leaching,  Aeration  zone,  Simulation 
analysis,  Mathematical  analysis. 

A  technique  for  modeling  the  movement  of  solutes 
in  the  unsaturated  zone  using  a  continuous  time 
Markov  process  is  presented  and  field-tested  under 
a  transient  water  flow  regime.  Three  treatments, 
one  fallow  and  two  cropped,  were  used  to  quantify 
the  effect  of  crop  uptake  on  water  and  solute 
movement  and  to  test  model  performance  under 
field  conditions.  Field  measured  N03(-)  and  Br(-) 
concentrations  were  simulated  quite  well  using 
three  scenarios  of  water  flux.  Average  water  fluxes 
calculated  from  40  observations  within  a  treatment 
and  used  to  estimated  water  flow  resulted  in  the 
best  simulations,  while  the  average  water  flux  plus 
one  standard  deviation  (SD)  represented  a  net 
downward  movement  of  solute,  and  simulations 
using  average  flux  minus  one  SD  represented  a  net 
upward  movement  of  solute.  Under  fallow  condi- 
tions, solute  which  was  unaccounted  for  by  mass 
balance  of  measured  data  was  simulated  as  leached 
under  extreme  flux  conditions.  Simulations  of  the 
cropped  treatments  were  improved  substantially  in 
inclusion  of  either  a  time  crop  uptake  function  or  a 
constant  crop  uptake  coefficient.  Model  predic- 
tions were  much  more  sensitive  to  crop  uptake 
than  to  the  flux  of  soil  water.  (See  also  W88-04312) 
(Author's  abstract) 
W88-04313 


SELECTIVE  TRANSPORT  OF  HYDROCAR- 
BONS IN  THE  UNSATURATED  ZONE  DUE  TO 
AQUEOUS  AND  VAPOR  PHASE  PARTITION- 
ING, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

A.  L.  Baehr. 

Water  Resources  Research  WRERAO,  Vol.  23, 

No.  10,  p  1926-1938,  October  1987.  13  fig,  3  tab,  40 

ref,  append. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Hydrocarbons,  'Aeration  zone,  'Mathemati- 
cal models,  Soil  water,  Selective  transport,  Aque- 
ous partitioning,  Vapor  phase  partitioning, 
Groundwater  pollution,  Solutes,  Organic  com- 
pounds, Volatility,  Gasoline,  Mathematical  analy- 
sis, Model  studies,  Aromatic  compounds. 

Long-term  groundwater  contamination  can  result 
from  vapors  and  solutes  emanating  from  organic 
liquids  spilled  in  the  unsaturated  zone.  The  mathe- 
matical modeling  analysis  presented  demonstrates 


for  gasoline-range  hydrocarbons,  and  other  vola- 
tile organics  commonly  spilled,  that  diffusive  trans- 
port in  the  unsaturated  zone  is  a  significant  trans 
port  mechanism  which  can  cause  aqueous  and 
vapor  plumes  to  spread  away  from  the  immiscible 
liquid  source,  resulting  in  an  increasing  groundwat- 
er contamination  potential.  An  analytical  solution 
to  a  one-dimensional  version  of  the  transport 
model  allows  for  the  definition  of  a  retardation 
coefficient  which  is  dependent  on  phase-partition- 
ing coefficients  and  moisture  content.  Significant 
differences  in  migration  rates  should  be  anticipated 
between  hydrocarbons.  A  numerical  solution  was 
developed  for  a  radially  symmetric  version  of  the 
model  defining  transport  for  a  multiconstituent 
contaminant  like  gasoline.  Differences  in  anticipat- 
ed migration  rates  between  aromatic  and  nonaro- 
matic  hydrocarbons  were  clearly  demonstrated.  A 
simulation  based  on  the  composition  of  an  actual 
gasoline  revealed  that  aromatic  constituents,  al- 
though constituting  a  fraction  of  the  initial  gasoline 
composition,  completely  defined  the  groundwater 
contamination  potential.  This  potential  changes  in 
time  as  constituents  are  selectively  removed  from 
the  unsaturated  zone.  Further,  the  groundwater 
contaminating  potential  is  quite  sensitive  to  the 
ground  surface  boundary  characterization.  (Au- 
thor's abstract) 
W88-04314 


MONTE  CARLO  STUDIES  OF  SAMPLING 
STRATEGIES  FOR  ESTIMATING  TRIBUTARY 
LOADS, 

Heidelberg  Coll.,  Tiffin,  OH.  Water  Quality  Lab. 
R.  P.  Richards,  and  J.  Haolloway. 
Water  Resources  Research  WRERAO,  Vol.  23, 
No.  10,  p  1939-1948,  October  1987.  8  fig,  7  tab,  14 
ref.  USEPA  Grant  R005727-01-3. 

Descriptors:  'Monitoring,  'Water  pollution 
sources,  'Pollution  load,  'Great  Lakes,  'Path  of 
pollutants,  'Fate  of  pollutants,  'Tributaries, 
♦Mathematical  studies,  Mathematical  analysis, 
Lakes,  Monte  Carlo  method,  Estimating. 

An  important  component  in  the  program  to  identi- 
fy and  reduce  sources  of  pollution  to  the  Great 
Lakes  is  the  monitoring  effort  designed  to  measure 
the  tributary  loads  of  various  pollutants.  Because 
monitoring  programs  were  implemented  by  many 
different  agencies  in  the  USA  and  Canada,  a  wide 
range  of  sampling  frequencies,  sampling  designs, 
and  load  calculation  methods  are  employed.  Monte 
Carlo  techniques  were  used  to  evaluate  the  accura- 
cy and  precision  of  the  various  tributary  load 
estimates,  since  these  are  affected  by  sampling  fre- 
quency and  pattern,  calculation  method,  watershed 
size,  and  parameter  behavior  during  storm  runoff 
events.  Simulated  years  consisting  of  1460  observa- 
tions were  chosen  at  random  with  replacement 
from  data  sets  of  more  than  4000  samples.  Pat- 
terned subsampling  of  these  simulated  years  pro- 
duced data  appropriate  to  each  sampling  frequency 
and  pattern,  from  which  load  estimates  were  calcu- 
lated; results  for  all  sampling  strategies  were  based 
on  the  same  series  of  simulated  years.  Unstratified 
and  flow-stratified  sampling  were  examined,  and 
loads  were  calculated  with  and  without  the  use  of 
the  Beale  Ratio  Estimator.  All  loads  were  evaluat- 
ed by  comparison  with  loads  calculated  from  all 
1460  samples  in  the  simulated  year.  Studies  consist- 
ing of  1000  iterations  were  repeated  twice  for  each 
of  five  parameters  in  each  of  three  watersheds.  The 
results  show  that  bias  and  precision  of  loading 
estimates  are  affected  not  only  by  frequency  and 
pattern  of  sampling  and  the  calculation  approach 
used,  but  also  by  the  watershed  size  and  the  behav- 
ior of  the  chemical  species  being  monitored.  Con- 
siderable interaction  exists  between  these  factors. 
In  every  case,  loads  based  on  flow-stratified  sam- 
pling and  calculated  using  the  Beale  Ratio  Estima- 
tor provided  the  best  results  among  the  strategies 
examined.  Differences  in  bias  and  precision  among 
watersheds  and  among  transported  materials  are 
related  to  the  variability  of  instantaneous  fluxes  in 
the  systems  being  monitored.  These  differences  are 
qualitatively  predictable  from  knowledge  of  the 
time  behavior  of  the  material  and  hydrological 
systems  involved.  Attempts  to  derive  quantitative 
relationships   to   predict   the   sampling  effort   re- 
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quired  to  achieve  a  specified  level  of  precision 

were  not  successful.  (Wood-PTT) 

W88-04315 


SIMULATION  MODEL  FOR  OIL  SLICK 
TRANSPORT  IN  LAKES, 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Civil  and 

Environmental  Engineering. 

H.  T.  Shen,  P.  D.  Yapa,  and  M.  E.  Petroski. 

Water  Resources  Research  WRERAO,  Vol.  23, 

No.  10,  p  1949-1957,  October  1987.  5  fig,  2  tab,  38 

ref.    US    Army    Corps    of    Engineers    Contract 

DACA33-85-C-00O1. 

Descriptors:  'Path  of  pollutants,  *Fate  of  pollut- 
ants, 'Oil  slicks,  Lakes,  'Computer  models,  Mathe- 
matical equations,  Model  studies,  Algorithms,  Pol- 
lutants, Oil,  Advection,  Evaporation,  Dissolution, 
Simulation,  Distribution  patterns,  Lake  St.Clair, 
Water  currents,  Wind. 

A  computer  model  for  simulating  oil  slick  move- 
ment in  lakes  by  a  Lagrangian  discrete  parcel 
algorithm  is  presented.  In  this  model  the  transfor- 
mation of  an  oil  slick  due  to  advection,  spreading, 
evaporation,  and  dissolution  is  considered.  For 
open  water  conditions,  the  movement  of  the  oil 
slick  by  water  current  and  wind  is  considered 
using  the  drifting  factor  formulation.  For  ice-cov- 
ered conditions,  the  drift  velocity  is  determined 
according  to  the  ice  roughness  and  current  veloci- 
ty. The  current  distribution  in  the  lake  is  deter- 
mined by  a  rigid  lid  circulation  model.  In  the 
spreading  process  the  mechanical  spreading  of  the 
oil  slick  due  to  the  balance  of  inertia,  gravity, 
viscous,  and  surface  tension  forces  is  considered,  in 
addition  to  the  dispersion  of  the  surface  oil  layer. 
Boundary  conditions  along  the  shore  are  formulat- 
ed according  to  the  storage  capacity  of  the  shore- 
line. The  model  can  be  used  for  simulating  either 
instantaneous  or  continuous  oil  spills.  Sample  simu- 
lations for  oil  spills  in  Lake  St.  Clair  are  presented. 
(Author's  abstract) 
W88-04316 


STUDY  OF  THERMALLY  INDUCED  CONVEC- 
TION NEAR  A  HIGH-LEVEL  NUCLEAR 
WASTE  REPOSrrORY  IN  PARTIALLY  SATU- 
RATED FRACTURED  TUFF, 

California  Univ.,  Berkeley.  Earth  Sciences  Div. 

Y.  W.  Tsang,  and  K.  Pruess. 

Water  Resources  Research  WRERAO,  Vol.  23, 

No.  10,  p  1958-1966,  October  1987.  11  fig,  2  tab,  39 

ref,     append.     USDOE     Contract     DE-AC03- 

76SF00098. 

Descriptors:  'Convection,  *Path  of  pollutants, 
'Radioactive  wastes,  'Thermal  water,  'Ground- 
water pollution,  Groundwater  movement,  Fate  of 
pollutants,  Radioactive  waste  disposal,  Fluid  me- 
chanics, Mathematical  equations,  Simulation  analy- 
sis, Fluid  flow,  Buoyancy  forces,  Tuff,  Nevada, 
Partially  saturated  rocks,  Geohydrology,  Water 
pollution  sources. 

Because  the  most  likely  path  by  which  radionu- 
clides could  reach  the  biosphere  from  underground 
repositories  is  via  transport  through  groundwater, 
the  large-scale  fluid  movement  that  would  be 
caused  by  heat  generated  by  the  waste  is  studied. 
In  a  fully  saturated  medium  where  liquid  is  the  sole 
phase  present  under  ambient  conditions,  the  lower 
density  of  the  heated  liquid  in  the  vicinity  of  the 
repository  results  in  a  buoyancy  force  that  drives 
the  warm  liquid  upward  toward  the  surface.  In  a 
medium  which  is  partially  saturated,  a  similar  ther- 
mally-induced buoyancy  flow  is  expected  for  the 
gas  phase.  The  highly  fractured  tuff  formations  at 
the  Nevada  Test  Site  currently  being  evaluated  as 
a  potential  repository  are  located  approximately 
200  m  above  the  water  table  in  partially  saturated 
rock.  Both  order  of  magnitude  estimates  and  nu- 
merical simulations  are  determined  for  the  large- 
scale  movement  of  both  gas  and  liquid  phases  in  a 
partially  saturated  medium  in  response  to  the  ther- 
mal load  of  a  high-level  nuclear  waste  repository. 
The  velocity  estimates  of  buoyancy-driven  con- 
vection indicate  that  the  gas-phase  convection 
could  take  place  with  appreciable  velocity,  of  the 
order  of  20  m/year,  while  liquid  convection  is 
expected  to  be  very  slow,  on  the  order  of  0.1 


millimeters/year.  Detailed  numerical  simulations 
using  an  'effective  continuum'  approximation  to 
represent  fracture  effects,  confirm  the  estimates 
and  demonstrate  a  sensitivity  of  gas  convection  to 
the  strength  of  binary  diffusion.  (Wood-PTT) 
W88-04317 


PATTERN  OF  DISTRIBUTION  OF  RADIUM 
226  IN  DRINKING  WATER  OF  TEXAS, 

Texas  Univ.  Health  Science  Center  at  Houston. 

School  of  Public  Health. 

I.  M.  Cech,  H.  M.  Prichard,  A.  Mayerson,  and  M. 

Lemma. 

Water  Resources  Research  WRERAO,  Vol.  23, 

No.  10,  p  1987-1995,  October  1987.  7  fig,  43  ref. 

Descriptors:  'Radium  radioisotopes,  'Path  of  pol- 
lutants, 'Fate  of  pollutants,  'Drinking  water, 
'Texas,  Potable  water,  Distribution  patterns,  Dis- 
tribution, Wells,  Maps,  Mapping,  Water  quality 
management,  Water  quality. 

Concentrations  of  radium  (Ra)  as  high  as  65  pCi/L 
were  previously  reported  in  some  of  the  public 
water  wells  in  Texas.  Yet,  the  overall  pattern  of 
the  geologic  distribution  of  Ra  or  its  decay  prod- 
ucts has  not  been  determined  or  mapped.  There- 
fore, the  distribution  of  Ra226  in  domestic  water, 
(public  and  individual)  in  selected  regions  of  the 
state  of  Texas  was  investigated  to  identify  areas 
where  water  may  contain  naturally  occurring  ele- 
vated concentrations  of  Ra,  and  to  provide  much 
needed  information  for  well  development  and 
water  quality  management.  Two  regions  with 
anomalously  high  Ra  concentrations  were  identi- 
fied, one  in  the  gulf  coast,  with  some  concentra- 
tions over  20  pCi/L  downdip  from  uranium  depos- 
its, and  the  other  in  west-central  Texas  with  some 
concentrations  up  to  65  pCi/L  on  the  periphery  of 
an  igneous  uplift.  Otherwise,  the  concentrations  of 
Ra  were  low,  particularly  in  the  west  and  north- 
west of  the  state.  (Author's  abstract) 
W88-04320 


DAILY  INTAKE  OF  U-234,  -235,  -238,  TH-228,  - 
230,  -232,  AND  RA-226,  -228  BY  NEW  YORK 
CITY  RESIDENTS, 

Department  of  Energy,  New  York.  Environmental 

Measurements  Lab. 

I.  M.  Fisenne,  P.  M.  Perry,  K.  M.  Decker,  and  H. 

W.  Keller. 

Health  Physics  HLTPAO,  Vol.  53,  No.  4,  p  357- 

363,  October  1987.  4  tab,  36  ref. 

Descriptors:  'Radioisotopes,  'Uranium  radioiso- 
topes, 'Thorium,  'Radium  radioisotopes,  'Urban 
areas,  Drinking  water,  Shellfish,  Potatoes,  Envi- 
ronmental quality,  Population  exposure,  Foods, 
New  York  City,  Path  of  pollutants. 

The  daily  intake  of  long-lived  alpha-emitting  mem- 
bers of  the  U,  Th,  and  Ac  series  by  New  York  City 
residents  has  been  estimated  from  measurements  of 
diet,  water  and  air  samples.  The  total  daily  intakes 
from  inhalation,  food  and  water  consumption  in 
mBq  are  18  (U-234),  0.7  (U-235),  16  (U-238),  6  (Th- 
230),  4  (Th-232),  and  52  (Ra-226).  From  this,  it  can 
be  inferred  that  the  total  daily  intakes  of  Th-228 
and  Ra-228  are  4  and  35  mBq,  respectively.  (Au- 
thor's abstract) 
W88-04326 


BIOACCUMULATION  FACTOR  FOR  P-32 
MEASURED  IN  BLUEGILL,  LEPOMIS  MA- 
CROCHIRUS,  AND  CATFISH,  ICTALURUS 
PUNCTATUS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Me- 
chanical Engineering. 

B.  Kahn,  K.  S.  Turgeon,  D.  K.  Martini,  S.  J. 
Dunkerly,  and  R.  M.  K.  El-Shinawy. 
Health  Physics  HLTPAO,  Vol.  53,  No.  4,  p  389- 
396,  October  1987.  2  fig,  3  tab,  19  ref 

Descriptors:  'Bioaccumulation,  'Phosphorus  ra- 
dioisotopes, 'Catfish,  'Bluegills,  Phosphorus,  Ra- 
dioisotopes, Foods,  Fish,  Muscle,  Estimating, 
Food  chains,  Tissue  analysis. 

The  ratio  of  the  bioaccumulation  factors  for  P-32 
and  phosphorus  was  determined  for  edible  tissue  in 


two  species  of  freshwater  fish  by  measuring  the 
specific  activity  (P-32  activity  per  mg  phosphorus) 
in  muscle  relative  to  feed.  The  P-32  tracer  was 
added  to  the  feed  at  a  uniform  level  throughout  the 
study.  Feeding  was  at  two  levels:  ad  libitum  and  at 
a  lower  but  constant  intake  per  body  weight.  In 
the  main  experiment,  bluegill  were  maintained  in  a 
large  flow-through  tank  and  sacrificed  at  approxi- 
mately weekly  intervals  for  5 1  d  of  P-32  accumula- 
tion and  28  d  of  depuration  to  compare  specific 
activity  with  values  predicted  with  a  mathematical 
model.  In  experiments  in  smaller  aquaria,  the  spe- 
cific activity  in  bluegill  and  catfish  muscle  was 
compared  at  two  feeding  levels  and  two  tempera- 
tures. In  addition,  unfed  fish  were  exposed  to  P-32 
in  water  at  a  known  specific  activity  to  determine 
the  extent  of  phosphorus  uptake  directly  from 
water.  The  pattern  of  specific  activity  increase  and 
decrease  in  fish  muscle  during  the  accumulation/ 
depuration  experiment  was  consistent  with  a  one- 
compartment  model,  so  that  specific  activity  ratios 
at  steady  state  could  be  predicted  from  measure- 
ments during  relatively  brief  exposures.  On  this 
basis,  the  ratio  of  the  bioaccumulation  factors  of  P- 
32  and  phosphorus  in  fish  feeding  ad  libitum  was 
0.081  for  bluegill  and  0.17  for  catfish.  At  a  mean 
phosphorus  bioaccumulation  factor  of  70,000  the 
factors  for  P-32  are  6,000  and  12,000  respectively. 
The  ratios  were  less  at  lower  phosphorus  intakes 
associated  with  lower  feeding  rates;  moreover,  the 
lesser  value  for  bluegill  occurred  at  a  much  lower 
phosphorus  intake  than  by  catfish.  The  bioaccumu- 
lation factor  ratio  was  lower  by  an  order  of  magni- 
tude at  water  temperature  of  11  C  than  at  16-27 
degrees  C,  and  was  lower  by  two  orders  of  magni- 
tude when  phosphorus  uptake  was  from  water  by 
unfed  fish.  (Author's  abstract) 
W88-04327 


SOIL  WATER  EFFECTS  ON  CONCENTRA- 
TION PROFILES  AND  VARIATIONS  OF  RN- 
222  IN  A  VADOSE  ZONE, 

Kyoto  Univ.,  Osaka  (Japan).   Research  Reactor 

Inst. 

For  primary  bibliographic  entry  see  Field  2F. 
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BIODEGRADATION  OF  SUBSTANCES  AT 
LOW  CONCENTRATIONS  (BIOLOGISCHER 
ABBAU  VON  STOFFEN  BEI  GERINGEN  KON- 
ZENTRATIONEN), 

BASF  A.G,  Ludwigshafen  am  Rhein  (Germany, 

F.R.). 

U.  Pagga. 

Zeitschrift  fuer  Wasser-  und  Abwasser-Forschung 

ZWABAQ,  Vol.   20,  No.  4,  p   101-107,  August 

1987.  1  tab,  72  ref. 

Descriptors:  'Fate  of  pollutants,  'Water  pollution 
effects,  'Surface  water,  'Biodegradation,  'Organic 
compounds,  Wastewater  treatment,  Effluents, 
Chlorinated  hydrocarbons,  Aromatic  compounds, 
Literature  review,  Environmental  quality,  Rhine 
River,  Path  of  pollutants. 

The  testing  of  a  substance's  biodegradability  is 
crucial  to  an  assessment  of  its  ecological  compata- 
bility.  A  short-lived  ecotoxin  represents  less  of  a 
risk  than  a  long-lived  one.  Modern  analytical  tech- 
niques often  show  that  surface  waters  and  effluent 
from  water  treatment  plants  contain  not  only  long- 
lived  substances  but  also  those  that  were  classified 
as  being  biodegradable.  In  addition  to  hydraulic 
reasons  for  this,  there  may  be  microbiological 
causes,  which  are  discussed  through  a  literature 
review.  Examples  of  substances  that  are  found  in 
surface  waters  are  also  provided.  The  author  con- 
cludes with  a  discussion  on  the  attendant  ecotoxi- 
cological  risks  of  a  substance  present  at  low  con- 
centrations in  surface  water.  (Author's  abstract) 
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REMOBILIZATION  OF  HEAVY  METALS 
FROM  RIVER  DEPOSITS  BY  ORGANIC  COM- 
PLEXING  AGENTS.  2.  NOTE:  REMOBILIZA- 
TION OF  CU,  PB,  CD,  NI,  ZN,  AND  MN  BY 
OVERACIDIFICATION  OF  WATERS  AND  BY 
NTA  (ZUR  REMOBILISIERUNG  VON 
SCHWERMETALLEN     AUS     FLUSSEDIMEN- 


80 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Source*  Of  Pollution — Group  5B 


TEN     DURCH     ORGANISCHE     KOMPLEX- 

BILDNER.     2.     MITT.:     REMOBILISIERUNG 

VON  CU,  PB,  CD,  NI,  ZN,  AND  MN  DURCH 

VERSAUERUNG     DES    GEWAESSERS     UND 

DURCH  NTA), 

Technische   Univ.   Hamburg-Harburg   (Germany, 

F.R.).  Arbeitsbcreich  Umweltschutztechnik. 

F.  Dehnad,  K.  Wisser,  and  M.  Rieck. 

Zeitschrift  fuer  Wasser-  und  Abwasser-Forschung 

ZWABAQ,  Vol.   20,  No.  4,  p   114-117,  August 

1987.  5  tab,  1  fig,  8  ref. 

Descriptors:  'Path  of  pollutants,  'Acidic  water, 
•Heavy  metals,  'Chelation,  'Nitrilotriacetic  acid, 
•Rivers,  'Hydrogen  ion  concentration,  Chelating 
agents,  Fluvial  sediments,  Model  studies,  Elbe 
River,  Acidic  waters,  Copper,  Lead,  Cadmium, 
Nickel,  Zinc,  Manganese,  Fate  of  pollutants. 

Remobilization  of  Elbe  River  deposits  by  NTA 
content  of  the  river  water  and  as  a  function  of 
acidity  has  been  investigated.  General  statements 
which  can  be  made  are:  1)  Local  overacidification 
(e.g.,  due  to  introduction  of  acid  wastes  into  sur- 
face waters)  remobilizes  deposited  heavy  metals 
which  maintains  increased  concentrations  after 
mixing  and  neutralization;  and  2)  Any  content  of 
NTA  in  surface  waters  remobilizes  deposited 
metals  according  to  their  concentrations  in  solution 
and  to  their  constants  of  chelatization.  Series  of 
tests  indicated  that  a  content  of  200  micrograms/1 
NTA  effected  at  least  95%  chelatization  by  metals, 
of  which  83%  was  by  remobilization  of  Zn,  Ni  and 
Cu  alone,  and  12%  by  Ca.  (Author's  abstract) 
W88-O4340 


ADSORBABLE  ORGANIC  HALOGEN  (AOX) 
CONTENTS  IN  FLOWING  WATERS  OF  THE 
FEDERAL  REPUBLIC  OF  GERMANY  (AOX- 
GEHALTE  IN  FLIESSGEWAESSERN  DER 
BUNDESREPUBLIK  DEUTSCHLAND), 
Bundesanstalt  fuer  Gewaesserkunde,  Koblenz 
(Germany,  F.R.). 
M.  Keller. 

Deutsche  Gewaesserkundliche  Mitteilungen 
DGMTAO,  Vol.  31,  No.  2/3,  p  38-42,  July  1987. 
11  fig,  16  ref. 

Descriptors:  'Organic  compounds,  'Pollutant 
identification,  'Path  of  pollutants,  'Halogens, 
•Water  pollution  sources,  'Pollution  load,  Chlorin- 
ated hydrocarbons,  Industrial  wastes,  Rivers, 
River  systems,  Nonpoint  pollution  sources. 

In  1986  the  group  parameter  adsorbable  organic 
halogens  (AOX)  was  determined  in  several  flow- 
ing waters.  The  research  program  focussed  on 
taking  random  samples  from  the  Rhine  River  at 
Koblenz  on  workdays,  and  on  investigating  the 
concentration  profiles  of  major  rivers  in  the  Feder- 
al Republic  of  Germany.  The  results  obtained  from 
a  differentiated  examination  of  the  concentration/ 
discharge  relation  at  the  Koblenz  gauging  station 
allowed  a  calculation  of  AOX  loads.  It  has  been 
possible  to  make  a  first  estimate  of  load  fractions 
from  industrial  waste  discharges  and  from  non- 
point  pollution  sources.  Further  investigations  en- 
visaged for  the  next  years  should  indicate  whether 
the  industrial  fraction  of  the  AOX  load,  which 
amounts  to  about  7-10  tons/day  in  the  Rhine  at 
present,  will  be  reduced  by  using  special  purifica- 
tion techniques  and  production  changeover  meas- 
ures. Longitudinal  profile  measurements  show  the 
highest  AOX  concentrations,  exceeding  100  micro- 
grams/1 on  the  lower  Main  and  on  the  Elbe  rivers. 
By  contrast,  AOX  concentrations  in  the  Moselle 
and  Neckar  rivers  had  a  much  lower  level 
throughout,  about  15-30  micrograms/1.  In  the 
Rhine,  an  almost  continuous  increase  in  concentra- 
tions can  be  observed  from  the  upper  course  to  the 
German-Netherlandish  frontier,  with  peak  values 
measured  on  the  upper  Rhine  in  the  plumes  of 
pollutants  from  large-scale  industrial  waste  dis- 
charges. (Airone-PTT) 
W88-04345 


CHLORINATED  BENZENES  IN  THE  MIDDLE 
RHINE  -  TO  THE  PROBLEM  OF  SETTING  UP 
A  BALANCE  (CHLORIERTE  BENZOLE  IM 
MITTELRHEIN  -  ZUM  PROBLEM  EINER  BI- 
LANZIERUNG), 


Bundesanstalt     fuer     Gewaesserkunde,     Koblenz 

(Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5A. 
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GROUND-WATER  CONTAMINATION 

CAUSED  BY  READILY  VOLATILE  CHLORIN- 
ATED HYDROCARBONS  IN  THE  NEU-ISEN- 
BURG  AREA  (HESSE).  EXPLORATION  AND 
SANITARY  MEASURES  BETWEEN  1983  AND 
1986  (GRUNDWASSERVERUNREINIGUNG 
DURCH  LEICHTFLUECHTIGE  CHLORIERTE 
KOHLENWASSERSTOFFE  IM  BEREICH  NEU- 
ISENBURG  (HESSE).  ERKUNDUNGS-  UND 
SANIERUNGSMASSNAHMEN  1983/86), 
Hessische  Landesanstalt  fuer  Umwelt,  Wiesbaden 
(Germany,  F.R.). 
B.  Toussaint. 

Deutsche  Gewaesserkundliche  Mitteilungen 
DGMTAO,  Vol.  31,  No.  2/3,  p  48-59,  July  1987. 
13  fig,  Href. 

Descriptors:  'Ground  water,  'Chlorinated  hydro- 
carbons, 'Geohydrology,  Drinking  water,  Sanita- 
tion, Simulation  analysis,  Water  quality,  Wells,  In- 
dustrial wastes,  Main  River. 

When  in  December  1982  water  samples  from  the 
wells  and  drinking  water  supply  net  of  the  Neu- 
Isenburg  Waterworks  were  analyzed  to  detect 
readily  volatile  chlorinated  hydrocarbons,  the  re- 
sults were  positive.  The  organic  contaminants  mi- 
grating in  a  Plio-Pleistocene  porous  aquifer  of  the 
Lower  Main  basin  originate  from  a  large  industrial 
area,  since  June  1983,  explorations  have  been  con- 
ducted to  discover  the  emission  sources.  Hydraulic 
sanitary  measures  started  in  December  1984,  using 
former  discharge  wells.  Optimum  locations  of  new 
injection  wells  and  infiltration  plants  could  be 
found  on  the  basis  of  a  mathematical  ground-water 
simulation  model.  Whereas  the  protection  meas- 
ures for  drinking-water  wells  could  be  terminated 
by  December  1986,  concerning  detection  and 
elimination  of  numerous  local  contamination 
sources  within  the  industrial  region,  there  is  yet  no 
end  in  sight.  (Author's  abstract) 
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MAPPING     AND     RISK     ASSESSMENT     OF 

OXYGEN  CONSUMPTION  BY  SEDIMENTS  IN 

THE  LOWER  ELBE  (KARTIERUNG  UND  RISI- 

KOBETRACHTUNG   DER   SAUERSTOFFZEH- 

RUNG    VON    SEDIMENTEN    DER    UNTER- 

ELBE), 

Bundesanstalt     fuer     Gewaesserkunde,     Koblenz 

(Germany,  F.R.). 

I.  Noethlich,  and  W.  Reuter. 

Deutsche       Gewaesserkundliche       Mitteilungen 

DGMTAO,  Vol.  31,  No.  2/3,  p  81-88,  July  1987.  3 

fig,  2  tab,  6  ref. 

Descriptors:  'Water  pollution  sources,  'Oxygen 
requirements,  'Oxidation,  'Sediments,  'Mapping, 
'Risks,  'Dredging,  Rivers,  Bacteria,  Biological 
oxygen  demand,  Temperature  effects,  Fluvial  sedi- 
ments, Elbe  River. 

Oxygen  consumption  by  deposited  sediments  is  a 
characteristic  of  biochemical  processes.  The  extent 
of  oxygen  consumption  is  dependent  on  bacterial 
density,  the  portion  of  readily  degradable  organics, 
grain-size  composition,  and  rate  of  sediment  rede- 
position  under  the  effect  of  turbulent  flow.  Rise  in 
water  temperature  accelerates  oxygen  consump- 
tion (approx.  9.5  -  9.8  %  Celsius  degree  in  the 
range  from  10  degrees  C  to  20  C).  Oxygen  con- 
sumption by  suspended  sediments  is  characterized 
first  by  chemical  oxidation  of  reduced,  predomi- 
nantly inorganic  constituents.  Of  decisive  impor- 
tance is  the  usually  present  anaerobic  portion  of 
deeper  sediment  layers  which  are  removed  during 
dredging  and  thus  enter  the  suspended  state.  The 
consumption  of  02  will  increase  in  rate  depending 
on  the  thickness  of  this  layer.  If  sediment  suspen- 
sions are  aerated  with  oxygen,  the  consumption 
intensity  of  suspensions  will  generally  be  reduced 
within  a  20-minute  aeration  time.  Sandy  suspen- 
sions are  readily  oxidizable;  by  contrast,  mud  sedi- 
ments maintain  their  consumption  intensity  for  a 
longer  time.  Depending  on  the  anaerobic  condi- 
tions within  in  the  sediments,  the  difference  in  02 


consumption  between  aerated  and  non-aerated  sus- 
pensions is  variably  high.  The  hazard  represented 
by  dredged  sediments  (endangerment  of  the 
oxygen  balance)  will  grow  with  an  increasing  rate 
of  02  consumption  by  non-aerated  suspensions, 
and  with  a  high  consumption  value  after  aeration. 
A  relation  that  permits  calculation  of  the  risk 
factor  has  been  derived,  and  the  different  risk 
factor  ranges  have  been  assigned  to  five  defined 
risk  groups.  The  results  of  risk  assessment  indicate 
that  soft,  liquid  sludge  and  typical  mud  may  fall 
within  group  3  (medium  risk),  but  they  should  be 
preponderantly  classed  in  groups  1  and  2  (low 
risk).  Sediments  with  muddy-sandy  character  are 
generally  without  risk.  (Airone-PTT) 
W88-04352 


COMPARISON  OF  SIMPLE  METHODS  FOR 
ESTIMATING  THE  MASS  FLOW  OF  FLUO- 
RIDE DISCHARGED  INTO  RIVERS, 

Antwerpse  Waterwerken  (Belgium).  Labs.  Dept. 
W.  Van  Craenenbroeck,  and  J.  Marivoet. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  Nos.  5/6,  p  729-740,  1987.  7  fig,  2  tab,  18  ref. 

Descriptors:  'Path  of  pollutants,  'Meuse  River, 
'Fluorides,  'Rivers,  Flow  profiles,  Comparison 
studies,  France,  Netherlands,  Mathematical  stud- 
ies, Pollution  load,  Water  pollution  sources. 

The  long  term  evolution  of  the  pollutant  discharge 
pattern  in  the  Meuse  River  was  investigated.  The 
behavior  of  the  fluoride  concentration  in  the  river 
Meuse  is  presented  for  the  river  stretch  between 
Remilly  (France)  to  Keizersveer  (Netherlands), 
over  the  period  1970-1984.  Data  from  wastewaters 
and  tributaries  are  discussed,  and  a  phosphate  fer- 
tilizer factory  near  Liege  is  identified  as  a  dominat- 
ing fluoride  source.  A  linear  first  order  equation  is 
proposed  for  fitting  the  C-Q  data  at  Liege  (Bel- 
gium). Five  methods  for  estimating  the  mean  fluo- 
ride mass  flow  of  the  discharge  were  compared. 
The  weighted  least  squares  method  is  proposed  for 
further  use.  It  makes  use  of  data  from  a  routine 
measuring  station,  and  gives  the  possibility  to  esti- 
mate a  natural  concentration  which  is  constant 
over  the  period  studied  (1970-1984).  The  obtained 
value  of  0.19  mg/L  is  equal  to  the  mean  fluoride 
concentration  upstream  of  the  discharge  point.  The 
estimated  discharge  mass  flow  is  about  6  tons/day; 
this  value  has  remained  constant  since  1979.  (Au- 
thor's abstract) 
W88-04358 


STUDY  ON  REAERATION  IN  RIVER  CAS- 
CADES, 

M.  Von  Sperling. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  Nos.  5/6,  p  757-767,  1987.  5  fig,  5  tab,  9  ref. 

Descriptors:  'Rivers,  'Water  quality,  'Reaeration, 
'Cascades,  Gas  transfer,  Mathematical  models, 
Oxygen,  Biological  oxygen  demand,  Dissolved 
oxygen,  Arrudas  River,  Brazil. 

The  Arrudas  River,  Brazil,  cascades  represent  an 
efficient  mechanism  for  gas  transfer,  providing  the 
introduction  of  significant  amounts  of  oxygen  into 
the  polluted  river  water.  Studying  the  reaeration  in 
the  falls,  it  was  seen  that  the  use  of  theoretical 
formulae  available  in  the  literature  did  not  repre- 
sent well  the  real  experimental  results.  The  devel- 
opment of  an  empirical  model  based  on  a  series  of 
intensive  field  and  laboratory  works  led  to  very 
good  agreement  between  observed  and  calculated 
values  of  the  dissolved  oxygen  concentration 
downstream  of  the  cascades.  BOD  removal  under 
these  conditions  was  negligible.  The  use  of  the 
model  in  two  other  different  cascades  showed  an 
acceptable  accuracy,  suggesting  that  in  a  prelimi- 
nary way,  the  derived  model  may  be  applied  for 
natural  cascades  with  a  similar  configuration  to 
those  in  the  Arrudas  River.  More  research  on  this 
topic  is  still  needed  before  the  general  applicability 
of  the  model  to  a  wider  range  of  river  cascades 
may  be  assumed.  (Lantz-PTT) 
W88-04360 
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MODELING  OF  BIOLOGICAL  PROCESSES  IN 
THE  SUBSURFACE, 

Johns  Hopkins  Univ.,  Baltimore,   MD.  Dept.  of 
Geography  and  Environmental  Engineering. 
E.  J.  Bouwer,  and  G.  D.  Cobb. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  Nos.  5/6,  p  769-779,  1987.  4  fig,  2  tab,  33  ref. 
NSF  Grant  No.  CEE-8404349. 

Descriptors:  *Model  studies,  'Groundwater  pollu- 
tion, 'Path  of  pollutants,  Solute  transport,  Organic 
compounds,  Biofilms,  Biotransformation,  Aquifers, 
Oxidation,  Nitrification,  Denitrification,  Sulfates, 
Methanogenesis. 

Biofilm  processes  are  potentially  important  for 
transformations  of  organic  micropollutants  in 
groundwater.  The  type  of  electron  acceptor  used 
by  the  microorganisms  is  an  important  environ- 
mental factor  affecting  biotransformation.  A  funda- 
mental model  of  biofilm  kinetics  is  shown  to  be 
capable  of  simulating  microbially-mediated 
changes  in  a  subsurface  system  of  primary  sub- 
strates and  mixed  electron  acceptors.  The  model 
incorporates  external  mass  transport  effects, 
Monod  kinetics  with  determination  of  limiting 
electron  donor  or  acceptor,  and  competitive  and 
sequential  microbial  reactions.  The  system  to 
which  the  model  is  applied  includes  aerobic  carbo- 
naceous oxidation,  nitrification,  denitrification,  sul- 
fate respiration,  and  methanogenesis.  The  model 
established  the  dominant  electron  acceptor  condi- 
tion in  a  given  region  so  that  favorable  environ- 
ments for  organic  contaminant  biotransformation 
can  be  determined.  Model  simulations  could  sug- 
gest strategies  to  achieve  aquifer  clean-up  with 
biological  processes.  (Author's  abstract) 
W88-04361 


SURVEY  FOR  SALINITY  INTRUSION  AND 
POLLUTION  ASSESSMENT  IN  MAPUTO  ES- 
TUARY, 

Universidade   Eduardo  Mondlane,   Maputo  (Mo- 
zambique). Dept.  of  Civil  Engineering. 
J.  M.  Salomao. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  Nos.  5/6,  p  823-832,  1987.  10  fig,  5  tab,  19  ref. 

Descriptors:  *Water  pollution  sources,  *Saline 
water  intrusion,  *Estuaries,  *Water  quality, 
♦Maputo  Estuary,  'Mozambique,  Monitoring,  Dis- 
solved oxygen,  Salinity,  Permeability  coefficient, 
Water  temperature,  Mixing,  Nitrogen,  Phosphorus, 
Fate  of  pollutants. 

A  survey  of  Maputo  estuary,  to  acquire  data  re- 
quired to  characterize  the  estuary  was  carried  out 
in  December  1983.  After  reviewing  the  hydrology 
of  the  tributaries  to  the  estuary,  the  parameters  to 
be  monitored  -  salinity,  conductivity,  temperature, 
and  dissolved  oxygen,  are  discussed.  The  estuary 
can  be  classified  as  well  mixed,  since  the  vertical 
salinity  gradients  are  small.  The  Umbeluzi  estuary, 
however,  is  partially  mixed.  Temperature  de- 
creases with  depth,  and  when  moving  downstream. 
Some  pollution  was  found  along  the  lower  part  of 
the  estuary,  probably  due  to  the  discharge  of  do- 
mestic and  industrial  wastewater,  which  brings  the 
dissolved  oxygen  figures  below  the  saturation 
level.  As  for  the  upper  part  of  the  estuary,  the 
dissolved  oxygen  levels  are  not  only  dependent  on 
the  pollutant  load,  but  also  on  the  growing  of 
algae,  which  by  photosynthesis  under  daylight 
produce  oxygen  that  dissolves  into  the  water. 
Quite  often,  the  dissolved  oxygen  figures  are  above 
the  saturation  level.  The  growth  of  algae  could  be 
due  to  the  input  of  phosphorus  and  nitrogen 
brought  in  by  the  tributary  streams.  A  pollutant 
load  discharged  upstream  could  be  the  reason  for 
some  pollution  seen  in  the  Umbeluzi  estuary.  (Au- 
thor's abstract) 
W88-04366 


EVALUATION  OF  HEAVY  METAL  LEACHA- 
BILITY  FROM  SOLID  WASTES, 

Environmental     Protection     Service,     Burlington 

(Ontario).  Waste  Water  Technology  Centre. 

T.  R.  Bridle,  P.  L.  Cote,  T.  W.  Constable,  and  J. 

L.  Fraser. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  Nos.  5/6,  p  1029-1036,  1987.  6  tig,  3  tab,  20  ref. 


Descriptors:  "Heavy  metals,  *Leachability,  *Solid 
wastes,  'Water  pollution  sources,  'Land  disposal, 
Waste  disposal,  Cadmium,  Zinc,  Nickel,  Copper, 
Fly  ash,  Path  of  pollutants. 

Future  management  options  for  residual  inorganic 
solid  wastes  are  likely  to  include  land  disposal. 
While  the  environmental  ramifications  of  this 
option  are  now  better  understood,  additional  data 
is  required  to  permit  a  thorough  assessment  of 
contaminant  leachability  from  solid  wastes.  As  part 
of  this  data  gathering  exercise,  Environment  Can- 
ada's Wastewater  Technology  Centre  has  been  ac- 
tively researching  and  developing  test  methods 
designed  to  measure  intrinsic  waste  properties  that 
affect  contaminant  leachability,  such  as  metal  solu- 
bilities and  speciation.  Based  on  this  approach,  the 
leachability  of  heavy  metals  from  sewage  sludge, 
char  and  ash,  municipal  solid  waste  ashes,  hazard- 
ous waste  incinerator  fly  ashes,  power  plant  ashes 
and  a  solidified  synthetic  waste  were  assessed.  The 
results  indicate  that  incineration  of  sewage  sludge 
produces  a  benign  ash  with  most  of  the  metals 
speciated  as  insoluble  oxides  or  silicates.  By  con- 
trast, incineration  of  municipal  solid  waste  or  haz- 
ardous waste  produces  fly  ashes  exhibiting  signifi- 
cant metal  leachability.  Environmentally  sensitive 
metals  such  as  Cd,  Zn,  Ni  and  Cu  in  these  fly  ashes 
were  readily  leachable  and  probably  speciated  as 
water  soluble  chloride  salts.  The  intrinsic  proper- 
ties approach  appears  to  be  an  effective  method  of 
assessing  waste  leachability.  (Author's  abstract) 
W88-04386 


FLOW  OF  SURFACE  BUOYANT  JET  IN 
CROSS  FLOW, 

Hydrological  Research  Unit,  Wallingford  (Eng- 
land). 

H.  O.  Anwar. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
113,  No.  7,  p  892-904,  July  1987.  9  fig,  1  tab,  13  ref, 
append.  Department  of  the  Environment  (UK) 
Contract  No.  PECD7/7/050. 

Descriptors:  'Mixing,  'Path  of  pollutants,  'Out- 
fall, 'Surface  waters,  'Jets,  'Cross  flows, 
Wastewater  disposal,  Flow  patterns,  Hydraulic 
characteristics,  Flow  velocity,  Water  temperature. 

A  laboratory  study  was  conducted  to  determine 
the  flow  parameters  of  a  rectangular  surface  jet 
discharging  normally  onto  a  cross  flow.  The  Reyn- 
olds numbers  of  the  buoyant  jet  and  the  cross  flow 
are  1 10,000  and  70,000,  respectively,  with  a  densi- 
metric  Froude  number  of  1.7  and  a  ratio  of  ambient 
velocity  to  jet  velocity  of  0.9.  Vertical  and  hori- 
zontal isotherms  were  determined,  and  it  was 
found  that  the  jet  axis  is  strongly  depth-dependent. 
Profiles  of  the  mean  velocity  and  the  temperature 
turbulence  intensity  were  measured  at  various 
downstream  sections.  Lateral  profiles  of  the  tem- 
perature flatness  factor,  skewness  factor,  tempera- 
ture length  scale,  and  the  warm  water  flux  were 
measured  at  one  cross  section.  The  maximum  of 
the  temperature  turbulence  intensity  occurred 
where  the  lateral  gradient  of  the  mean  temperature 
profile  was  the  maximum.  The  turbulence  intensity 
was  appreciable  at  the  outer  edge  where  the  jet 
temperature  was  very  close  to  that  of  the  ambient 
cold  water.  The  maximum  of  the  turbulent  warm- 
water  flux  in  the  mean  flow  direction  occurred 
between  the  jet  axis  and  the  outer  edge  of  the  jet. 
(Lantz-PTT) 
W88-04390 


PERFORMANCE  EVALUATION  OF  SURFACE 
WATER  TRANSPORT  AND  DISPERSION 
MODELS, 

Argonne  National  Lab.,  IL. 

J.  D.  Ditmars,  E.  E.  Adams,  K.  W.  Bedford,  and 

D.  E.  Ford. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

113,  No.  8,  p  961-980,  August  1987.  7  fig,  37  ref. 

Descriptors:  'Path  of  Pollutants,  'Surface  waters, 
'Hydrologic  models,  'Dispersion,  'Model  studies, 
Performance  evaluation,  Flow  properties,  Flow 
profiles. 

The  procedures  required  to  evaluate  the  perform- 
ance of  an  analytical  or  numerical  surface  water 


model,  were  identified,  collated,  and  defined.  The 
essential  elements  are:  Identification  of  the  prob- 
lem; relationship  of  the  model  to  the  problem; 
solution  scheme  examination,  model  response  stud- 
ies, model  calibration;  and  model  validation.  Codi- 
fication was  not  attempted,  rather  literature  exam- 
ples were  used  to  define  the  techniques  that  have 
been  used  to  address  each  of  these  elements.  Em- 
phasis in  the  six  elements  is  placed  on  moving  the 
evaluation  of  models,  particularly  those  in  journal 
publications,  towards  more  quantitative  or  objec- 
tive measures  of  calibration  and  validation.  Also 
recognized,  however,  is  that  such  objective  meas- 
ures can  only  be  meaningful  when  placed  in  con- 
text with  all  the  performance  elements.  (Author's 
abstract) 
W88-04392 


TWO-DIMENSIONAL  BUOYANT  JETS  IN 
TWO-LAYER  AMBIENT  FLUID, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Civil 

and  Environmental  Engineering. 

R.  B.  Wallace,  and  B.  B.  Sheff. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

113,  No.  8,  p  992-1005,  August  1987.  8  fig,  2  tab,  15 

ref,  append. 

Descriptors:  'Mixing,  'Dispersion,  'Path  of  pollut- 
ants, 'Outfall,  'Plumes,  'Buoyant  jets,  'Flow  pro- 
files, 'Mathematical  analysis,  Hydraulic  properties, 
Fluid  dynamics,  Density,  Mathematical  studies, 
Wastewater  disposal. 

Dimensional  analysis  was  used  to  obtain  asymptot- 
ic solutions  that  describe  plume  behavior  in  a  two- 
layer  ambient  fluid.  A  single  dimensionless  parame- 
ter measures  the  ability  of  the  density  discontinuity 
to  stop  plume  rise.  Experiments  showed  the  range 
of  values  of  the  parameter  that  define  conditions 
for  weak  and  strong  density  discontinuities.  Con- 
stants were  determined  from  the  experimental  data, 
which  allow  quantitative  prediction  of  some 
spreading  layer  characteristics.  The  results  could 
be  used  to  estimate  the  minimum  dilution  produced 
by  an  ocean  outfall  diffuser  for  those  stratifications 
that  could  reasonably  be  approximated  with  the 
two-layer  assumption.  (Lantz-PTT) 
W88-04394 


INFLUENCE  OF  SURFACE  WAVES  ON  OUT- 
FALL DILUTION, 

Miami  Univ.,  Coral  Gables,  FL.  Dept.  of  Civil  and 

Architectural  Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-04395 


TWO-DFMENSIONAL  NUMERICAL  MODEL 
OF  THERMAL  DISCHARGES  IN  COASTAL 
REGIONS, 

Camp,  Dresser  and  McKee,  Inc.,  San  Francisco, 

CA. 

S.  H.  Chieh. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

113,  No.  8,  p  1032-1040,  August  1987.  7  fig,  18  ref. 

Descriptors:  'Mathematical  models,  'Thermal  pol- 
lution, 'Path  of  pollutants,  'Coastal  waters,  Model 
studies,  Pollutant  transport,  Water  temperature, 
Mapping,  Red  Sea. 

A  two-dimensional  numerical  model  of  thermal 
discharge  in  coastal  regions  uses  potential  flow 
theory  to  calculate  the  ambient  velocity  field  of 
the  coastal  water.  Using  the  calculated  velocity 
field,  the  heat  transport  equation  was  solved  to 
define  the  excess  temperature  field.  The  finite  dif- 
ference method  for  arbitrary  boundary  shapes  was 
used  to  solve  the  stream  function  for  the  current 
velocity  calculation  and  the  two-dimensional  heat 
transport  equation  for  the  excess  temperature  cal- 
culation. To  illustrate  the  computational  proce- 
dure, the  model  was  applied  to  the  case  of  a 
recently  developed  industrial  complex  in  the  Red 
Sea  region.  The  power  and  desalination  plants  of 
the  industrial  complex  require  a  large  amount  of 
seawater  for  cooling  purposes.  The  used  cooling 
water  is  discharged  into  the  Red  Sea.  Hypothetical 
values  for  the  various  parameters  were  used  in  this 
case  study.  The  model  was  run  on  a  VX- 11/730 
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minicomputer.  The  case  study  demonstrates  the 
usefulness  of  the  stream  function  to  obtain  the 
velocity  field.  It  also  demonstrates  that  the  model 
can  provide  a  first  approximation  of  the  tempera- 
ture field.  Therefore,  the  use  of  the  model  is  justi- 
fied where  field  data  are  not  readily  available. 
(Author's  abstract) 
W88-04397 


UPPER  JAMES  ESTUARY  -  A  STUDY  IN 
WATER  QUALITY  MANAGEMENT, 

Virginia  State  Water  Control  Board,  Richmond. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-04412 


WATER  QUALITY  CONTROL  PLAN  FOR 
WEST  MORAVA  RIVER  BASIN  IN  YUGO- 
SLAVIA, 

Institut  za  Vodoprivredu  Jaroslav  Cerni,  Belgrade 

(Yugoslavia). 

For  primary  bibliographic  entry  see  Field   5G. 

W88-04413 


MONITORING  OF  HEAVY  METALS  IN  THE 
WATER  AND  SEDIMENTS  OF  THE  GANGA 
RIVER,  INDIA, 

Aligarh  Muslim  Univ.  (India).  Chemistry  Section. 
M.  Ajmal,  M.  A.  Khan,  and  A.  A.  Nomani. 
Water  Science  and  Technology  WSTEDH4,  Vol. 
19,  No.  9,  p  107-117,  1987.   1  fig,  4  tab,  36  ref. 

Descriptors:  'Path  of  pollutants,  'Heavy  metals, 
•Fluvial  sediments,  'Monitoring,  *India,  'Stream 
pollution,  Rivers,  Spectrophotometry,  Cadmium, 
Cobalt,  Chromium,  Copper,  Iron,  Manganese, 
Nickel,  Lead,  Zinc,  Hydrogen  ion  concentration, 
Calcium  carbonate,  Organic  matter,  Potassium, 
Phosphorus,  Fate  of  pollutants,  Sediment  contami- 
nation. 

The  concentrations  of  Cd,  Co,  Cr,  Cu,  Fe,  Mn,  Ni, 
Pb,  and  Zn  in  the  water  and  sediments  of  the 
Ganges  River  were  determined  by  atomic  absorp- 
tion spectrophotometry  in  1981.  The  respective 
ranges  of  concentrations  of  Cd,  Co,  Cr,  Cu,  Fe, 
Mn,  Ni,  Pb  and  Zn  found  in  the  water  were  ND- 
0.53,  ND-4.89,  3.20-56.6,  ND-27.57,  22.0-133.8, 
35.0-93.0,  ND-2.22,  2.0-5.6,  and  7.37-67.36  micro- 
grams/liter  and  in  the  sediments  were  ND-3.48, 
2.35-14.4,  9.0-83.16,  11.27-95.0,  2168.0-11624.8, 
110.5-470.0,  3.45-28.80,  0.55-21.8  and  72.0-418.6  mi- 
crograms/gram.  The  data  showed  that  there  was 
considerable  variation  in  the  elements  from  one 
sampling  station  to  the  other.  The  sediments  col- 
lected from  different  sampling  stations  were  also 
analyzed  for  pH,  calcium  carbonate,  organic 
matter,  potassium,  and  phosphorus.  (Author's  ab- 
stract) 
W88-04423 


SOURCES  OF  HEAVY  METALS  AND  THEIR 
IMPACTS  ON  WASTEWATER  TREATMENT 
AND  RECEIVING  WATER  BODIES'  QUALITY 
-  CASE  STUDY  OF  A  METROPOLITAN  AREA, 

Pratt  Inst.,  Brooklyn,  NY. 

C.  Yapijakis,  and  F.  Papamichael. 

Water  Science  and  Technology  WSTEDH4,  Vol. 

19,  No.  9,  p  133-144,  1987.  10  tab,  14  ref. 

Descriptors:  'Water  pollution  sources,  'Heavy 
metals,  'Electroplating,  'Water  pollution  effects, 
'Water  quality,  'New  York,  Wastewater  treat- 
ment, Case  studies,  Cadmium,  Copper,  Chromium, 
Nickel,  Lead,  Zinc,  Mercury,  Industrial  wastes, 
Sludge  disposal,  Path  of  pollutants. 

In  accordance  with  the  US  EPA  General  Pretreat- 
ment  Regulations,  New  York  City  has  conducted  a 
comprehensive  study  to  establish  a  local  industrial 
pretreatment  program.  Heavy  metals  (Cu,  Cr,  Pb, 
Ni,  Zn,  Cd,  and  Hg)  were  the  only  priority  pollut- 
ants found  to  be  consistently  present  in  the 
wastewater,  with  the  electroplating  industry  as  the 
major  contributor.  Heavy  metals  do  not  affect  the 
performance  of  the  treatment  plants,  as  their  levels 
at  all  plants  are  below  the  reported  threshold 
limits.  However,  the  existing  levels  of  heavy 
metals  found  in  New  York  City  sludges  limit  its 
disposal  options.  Pretreatment  can  significantly  de- 


crease the  amounts  of  Cr,  Ni,  and  Cd  discharged 
into  the  Harbor  by  New  York  City  treatment 
plants,  although  only  17%  of  the  sludges  would  be 
suitable  for  agricultural  land  application.  (Geiger- 
PTT) 
W88-04426 


OPTIMIZATION .  OF  REGIONALIZED 
WASTEWATER  TREATMENT  SYSTEMS  FOR 
THE  RIVER  AVE  BASIN, 

Universidade  Nova  de  Lisboa  (Portugal).  Environ- 
mental Systems  Analysis  Group. 
For  primary   bibliographic  entry  see   Field   5D. 
W88-04429 


COMPARATIVE  ANALYSIS  OF  IRON,  MAN- 
GANESE, SILICA,  PHOSPHORUS,  AND 
SULFUR  IN  THE  HYPOLIMNIA  OF  CALCAR- 
EOUS LAKES, 

Wisconsin  Univ.-Madison.  Water  Chemistry  Lab. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-04440 


COMPARISON  OF  GEOSTATISTICAL  METH- 
ODS FOR  ESTIMATING  VIRUS  INACTIVA- 
TION  RATES  IN  GROUND  WATER, 

Robert   S.   Kerr   Environmental    Research    Lab., 

Ada,  OK. 

For  primary  bibliographic  entry   see   Field   5G. 

W88-04451 


ISOTOPICALLY  EXCHANGEABLE  PHOS- 
PHATE IN  FRESHWATER  SEDIMENTS:  EF- 
FECTS OF  U.  V.-ntRADIATION,  FORMALDE- 
HYDE, SOLID/SOLUTION  RATIO,  AND  PH 
ON  ITS  EXPERIMENTAL  DETERMINATION, 
Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 
Geochemistry. 

L.  H.  Vaas,  R.  N.  J.  Comans,  H.  A.  Das,  J.  M.  M. 
Reith,  and  C.  H.  van  der  Weijden. 
Water  Research  WATRAG,  Vol.   21,  No.  9,  p 
1135-1142,  September,   1987.  2  fig,  6  tab,  29  ref. 

Descriptors:  'Path  of  pollutants,  'Formaldehyde, 
'Phosphates,  'Lake  sediments,  'Fluvial  sediments, 
'Ultraviolet  radiation,  'Hydrogen  ion  concentra- 
tion, Eutrophication,  Water  quality,  Nutrients,  Ra- 
dioactive tracers,  Absorption,  Chemical  reactions. 

The  influence  of  bioactivities,  solid/solution  ratio 
and  pH  on  the  isotopic  exchangeability  of  phos- 
phate in  freshwater  sediment  was  investigated. 
Comparison  of  the  results  obtained  for  the  same 
sample  in  the  presence  or  absence  of  formalde- 
hyde, concluded  that  microorganisms  can  effect 
the  analysis  for  isotopically  exchangeable  phos- 
phate. Irradiation  with  u.v.-light  caused  a  sharp 
rise  in  isotopic  exchangeability.  In  the  pH-range 
6.6-8.4  isotopic  exchangeabilty  of  phosphate  in- 
creases with  decreasing  pH-value,  attributed  to  an 
easier  exchange  of  H2P04(-)  than  of  HP04(2-). 
The  influence  of  the  solid/solution  ratio  on  the 
isotopic  exchangeability  of  phosphate  in  the  solid 
phase  is  small  or  nil.  However,  because  of  the 
relatively  large  amount  of  phosphate  that  goes  into 
solution,  the  total  isotopic  exchangeability  of  phos- 
phate in  the  solid  and  liquid  phase  together  is 
strongly  increased  at  a  low  solid/solution  ratio. 
From  these  results  it  is  concluded  that  in  order  to 
make  a  meaningful  comparison  of  isotopically  ex- 
changeable phosphate  in  different  soils  or  sedi- 
ments it  is  essential  to  work  at  a  nearly  constant 
pH  and  solid/solution  ratio.  Such  a  comparison 
was  made  for  26  freshwater  sediments  from  the 
Rhine/Meuse  delta,  in  the  presence  and  absence  of 
0.17  mol/liter  formaldehyde  as  a  biological  inhibi- 
tor; it  is  concluded  that  addition  of  the  latter  is 
essential.  The  lowest  total  isotopic  exchangeabili- 
ties of  phosphate,  (15-25)  were  measured  in  sedi- 
ments collected  from  the  Haringvliet;  high  values 
(40-80)  were  found  in  the  sediments  from  the 
Brielse  Meer  and  the  Grote  Rug.  This  could  well 
be  indicative  of  a  similar  variance  in  the  biological 
availability  of  phosphate  in  the  investigated  sedi- 
ments. (Author's  abstract) 
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MODAL    RESPONSE    OF    RESERVOIRS    TO 
WIND  STRESS, 


Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 

S.  Monismith. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

113,  No.  10,  p  1290-1306,  October  1987.  10  fig,  4 

tab,   28   ref,   append.   Univ.   of  California   Water 

Resources    Center    Project    No.    UCAL-WRC- 
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Descriptors:  'Reservoirs,  'Seiches,  'Path  of  pol- 
lutants, 'Wind  stress,  'Wind-driven  currents, 
'Density  stratification,  Stratification,  Hydraulic 
properties,  Mathematical  studies,  Shear  stress,  Ups- 
welling. 

The  response  of  a  density-stratified  reservoir  to 
surface  shear  stress  was  analyzed.  The  reservoir  is 
assumed  to  be  two-dimensional  and  to  have  a 
constant  depth.  In  the  limit  that  the  bulk  Wedder- 
burn  number  W  sub  B  and  the  bulk  Richardson 
number  Ri  sub  B  are  both  infinite,  the  resulting 
equations  are  linear  and  solutions  can  be  found  in 
terms  of  the  individual  responses  of  a  set  of  orthog- 
onal normal  modes.  For  the  case  of  a  steady  wind 
stress,  the  solution  consists  of  periodic  motions  and 
steady  isopycnal  displacements.  However,  the 
steady-state  isopycnal  slope  at  the  base  of  the 
mixed  layer  is  infinite,  implying  that  upwelling  can 
occur  when  the  Wedderburn  number  is  quite  large. 
This  is  attributed  to  blocking  of  the  stratified  fluid 
below  the  mixed  layer  by  the  endwall.  The  modal 
theory  was  compared  with  experimental  observa- 
tions made  using  a  belt  to  impart  shear  stress  to  a 
stratified  fluid  contained  in  a  box.  The  comparison 
showed  that  the  theory  is  qualitatively  correct  in 
that  upwelling  is  observed  when  W  sub  B  >  >  1. 
However,  the  modal  theory  best  predicts  the  first- 
model  seiche  amplitude;  the  higher-mode  response 
is  not  accurately  predicted.  (Author's  abstract) 
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POROUS  MEDIA, 

Miami  Univ.,  Coral  Gables,  FL.  Dept.  of  Civil  and 

Architectural  Engineering. 

D.  A.  Chin. 
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Descriptors:  'Path  of  pollutants,  'Porous  media, 
'Density  stratification,  'Groundwater  pollution, 
'Dispersion,  Mathematical  studies,  Stratification, 
Flow  profiles. 

A  methodology  was  developed  in  which  field  data 
on  spatial  variations  in  the  hydraulic  conductivity 
and  local  dispersivity  are  used  to  determine  the 
macrodispersion  coefficient  tensor  of  the  forma- 
tion. This  technique  was  applied  to  an  idealized 
stratified  formation,  and  the  relative  importance  of 
several  nondimensional  parameters  that  influence 
the  macrodispersivity  were  studied.  For  several 
flows  parallel  to  the  stratification,  the  macrodisper- 
sivity may  be  several  orders  of  magnitude  greater 
than  the  local  dispersivity.  This  effect  is  signifi- 
cantly reduced  as  the  flow  direction  is  rotated.  In 
utilizing  the  macroscopic  advection-dispersion 
equation,  it  was  shown  that  the  macrodispersion 
coefficient  may  be  dependent  on  grid  scale,  source 
location,  and  flow  direction,  although  scale  and 
source  dependence  will  generally  disappear  as  the 
grid  scale  becomes  very  large.  (Author's  abstract) 
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ALGAL  GROWTH  POTENTIALS  AND  HEAVY 
METAL  CONCENTRATIONS  OF  THE  PRI- 
MARY STREAMS  TO  UPPER  BEAVER  LAKE, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Botany  and 

Microbiology. 
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Chlorination:  Environmental  Impact  and  Health 
Effects,  Pacific  Grove,  California,  October  18-23, 
1981.  Ann  Arbor  Science,  Ann  Arbor,  MI.  1983.  2 
v.  (1491  p).  Edited  by  Robert  L.  Jolley,  William 
Brungs,  Joseph  A  Cotruvo,  Robert  B.  Cumming, 
Jack  S.  Mattice,  and  Vivian  A.  Jacobs. 

Descriptors:  'Water  pollution  effects,  'Chlorina- 
tion,  'Water  treatment,  'Mutagens,  Aquatic  habi- 
tats, Cooling  water,  Invertebrates,  Fish,  Toxicity, 
Cancer,  Disinfection,  Wastewater  treatment,  Fate 
of  pollutants,  Chlorinated  hydrocarbons,  Organic 
compounds,  Powerplants,  Ozonation,  Thermal  pol- 
lution, Pathogens,  Viruses,  Bacteria,  Chlorine  di- 
oxide, Chloramines,  Trihalomethanes,  Pollutant 
identification,  Groundwater,  Surface  water,  Public 
health,  Water  supply,  Risks,  Bromine  compounds. 

This  collection  of  papers  concerns  several  aspects 
of  chlorination  of  water  and  wastewater:  (1)  its 
effects  on  the  aquatic  ecosystem,  especially  with 
respect  to  powerplant  cooling  waters  discharged 
into  saline  water,  (2)  disinfection  (mechanisms,  effi- 
cacy, health  and  environmental  effects),  (3)  muta- 
genicity and  carcinogenicity,  (4)  effects  on 
humans,  with  emphasis  on  epidemiological  studies 
of  cancer,  and  (5)  risk  assessment  methods.  Inter- 
mittent chlorination  of  cooling  water  is  less  harm- 
ful to  marine  organisms  than  continuous  chlorina- 
tion. Excess  sodium  thiosulfate  used  in  dechlorina- 
tion has  long-lasting  harmful  effects.  Toxicity  data 
or  bioaccumulation  data  are  reported  for  fish  (mos- 
quitofish,  mullet,  Chromis  punctipinnis,  menhaden, 
bluegill,  blue  rockfish)  and  for  invertebrates.  The 
action  of  disinfectants  on  viruses,  bacteria,  and 
amoeba  is  reported.  3-Chloro-4,4'-dimethyl-2-oxa- 
zolidinone  and  bromine  chloride  are  safe,  effective 
disinfectants.  Ammonia  in  wastewater  effluents  ap- 
peared to  improve  the  disinfection  efficiency  of 
chlorine.  Mutagenicity  has  been  detected  in  drink- 
ing water  concentrates  with  emphasis  on  haloge- 
nated  organic  compounds  formed  from  the  reac- 
tion of  the  disinfectant  with  organic  matter  in  the 
raw  water.  Mutagens  are  found  more  often  in 
chlorinated  surface  water  than  in  chlorinated 
groundwater.  Reverse  osmosis  removes  mutagenic 
electophilic  compounds  more  readily  than  distilla- 
tion. Ozonation  is  less  likely  to  produce  mutagens 
than  chlorination;  continued  oxidation  usually  de- 
composes the  mutagens.  Bladder  and  rectal  can- 
cers are  associated  with  higher  levels  of  chlorinat- 
ed compounds  in  drinking  water.  (Cassar-PTT) 
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INTERACTION  OF  AQUATIC  ECOSYSTEM 
COMPONENTS  WITH  CHLORINATION:  AN 
OVERVIEW, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 
W.  P.  Davis,  and  J.  A.  Fava. 

IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk.  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  791-796,  18  ref. 

Descriptors:  'Water  pollution  effects,  'Chlorina- 
tion, 'Aquatic  habitats,  Disinfection,  Planning, 
Wastewater  treatment,  Pollutant  identification, 
Monitoring,  Regulations. 

Although  chlorination  of  water,  particularly 
wastewater,  is  increasing  in  the  United  States,  seri- 
ous consideration  has  been  given  to  banning  chlor- 
ination for  disinfection  because  of  potential  ecolog- 
ical damage  and  potential  adverse  effects  on 
humans.  A  holistic  approach  is  recommended  in 
determining  the  optimum  use  of  chlorination. 
Recent  studies  have  added  to  the  body  of  knowl- 
edge necessary  to  make  decisions  concerning 
chlorination.  This  includes  toxicity  of  aquatic 
plants  and  animals,  improvements  in  analytical 
technology,  reaction  of  complex  aquatic  communi- 
ties, and  dechlorination  technology.  The  question 
still  remains:  Is  the  current  data  base  sufficient  to 
make  educated  technical  decisions,  or  is  more  fo- 
cused research  required.  Decisions  must  be  made 
based  on  existing  information;  testing  and  evalua- 
tion must  continue.  Long-range  concepts  of  the 
basic  problem  must  be  incorporated  into  thinking 
and  planning.  (Cassar-PTT) 
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LONG-RANGE  CHLORINATION  IN  OPEN  MI- 
CROCOSMS: INTERPRETATIONS, 

Battelle  Pacific  Northwest  Labs.,   Sequim,  WA. 
Marine  Research  Lab. 
J.  R.  Vanderhorst,  J.  R.  Bridge,  and  G.  W. 
Fellingham. 

IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk.  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  797-809,  8  fig,  1  tab,  11  ref. 

Descriptors:  'Water  pollution  effects,  'Water 
treatment,  'Chlorination,  'Aquatic  habitats,  Inver- 
tebrates, Algae,  Diatoms,  Crustaceans,  Mollusks, 
Polychaetes,  Seawater,  Marine  invertebrates. 

Long-range  effects  of  chlorination  on  marine  epi- 
benthic  communities  were  studied  for  two  years 
using  concrete  substrates.  Treatments  were:  (1) 
control,  (2)  intermittent  chlorination  three  times 
daily  for  30  min  at  10  ppb  chlorine-produced  oxi- 
dants, (3)  intermittent  chlorination  three  times 
daily  for  30  min  at  50  ppb  chlorine-produced  oxi- 
dants, (4)  continuous  chlorination  at  10  ppb  chlo- 
rine-produced oxidants,  and  (5)  continuous  chlorin- 
ation at  50  ppb  chlorine-produced  oxidants.  Tanks 
contained  seawater  at  32  ppt  salinity  and  natural 
populations  of  marine  organisms.  Species  richness 
increased  in  all  treatments.  However,  growth  was 
slower  in  continuous  treatments  than  in  intermit- 
tent treatments,  which  did  not  differ  significantly 
from  the  control.  Growth  was  also  slower  in  the 
50-ppb  treatment  than  in  the  10-ppb  treatment. 
After  the  sixth  month  of  exposure  diatom  coverage 
of  the  concrete  surface  showed  differences  among 
the  treatments;  the  continuous  50-ppb  treatment 
clearly  had  the  lowest  percent  coverage.  The  de- 
crease in  diatoms  coincided  with  an  increase  in 
limpets.  The  estimated  time  for  development  of  a 
mature  community  was  70  months.  (Cassar-PTT) 
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CHLORINE-HEAVY  METALS  INTERACTION 
ON  TOXICITY  AND  METAL  ACCUMULA- 
TION, 

Envirotest,  Redmond,  WA. 
D.  R.  Anderson. 

IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
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'Metals,  Fish,  Trout,  Nickel,  Synergistic  effects, 
Bioaccumulation,  Accumulation,  Toxicity. 

Chlorine  and  nickel  produced  a  synergistic  toxic 
reaction  in  rainbow  trout.  Mortality  in  chlorine- 
nickel  test  groups  was  significantly  greater  than 
predicted  by  an  additive  interaction.  Two  trends 
were  apparent.  (1)  In  each  test  the  chlorine-nickel 
treatment  groups  with  high  chlorine  concentra- 
tions relative  to  other  treatment  groups  in  the  test, 
regardless  of  the  nickel  level,  had  higher  mortality 
rates  than  chlorine-nickel  treatment  groups  with 
low  chlorine  concentrations.  (2)  Chlorine-nickel 
treatment  groups  with  the  low  chlorine  concentra- 
tion relative  to  the  other  treatment  groups  in  that 
test,  regardless  of  nickel  concentration,  showed 
greater  percentage  mortality  than  treatment  groups 
with  either  nickel  or  chlorine  alone.  Nickel  con- 
centrations in  fish  tissue  were  higher  in  fish  ex- 
posed to  both  chlorine  and  nickel  than  from  fish 
exposed  only  to  nickel.  (Cassar-PTT) 
W88-03508 


PHYSIOLOGICAL  EFFECTS  OF  CHLORINE- 
PRODUCED  OXIDANTS,  DECHLORINATED 
EFFLUENTS,  AND  TRIHALOMETHANES  ON 
MARINE  INVERTEBRATES, 

Research  Planning  Inst.,  Inc.,  Meggett,  SC. 
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IN:  Water  Chlorination:  Environmental  Impact 
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Descriptors:  'Water  pollution  effects,  'Water 
treatment,  'Chlorination,  'Aquatic  habitats,  Inver- 
tebrates,   Bromoform,    Trihalomethanes,    Sodium 


thiosulfate,  Dechlorination,  Seawater,  Marine  in- 
vertebrates, Toxicity,  Stress,  Oxidation,  Cooling 
water,  Wastewater  treatment,  Literature  review, 
Oysters,  Accumulation,  Bioaccumulation,  Chlorin- 
ated hydrocarbons. 

A  literature  review  indicates  that  chlorination, 
dechlorination,  and  trihalomethane  production  can 
significantly  affect  marine  invertebrate  physiology. 
In  general,  chlorination  produces  the  greatest 
amount  of  physiological  stress.  Much  of  this  is 
irreversible  after  16  days  of  depuration.  Exposure 
to  dechlorinated  effluents  produces  significant 
physiological  effects,  but  most  are  reversible  after 
16  days  of  depuration,  except  for  oyster  condition 
and  gondola  indexes.  Exposure  to  excess  thiosul- 
fate also  produces  significant  physiological  stress, 
most  of  which  is  irreversible  after  16  days  of 
depuration.  Exposure  to  bromoform  produces  sig- 
nificant physiological  stress  during  chronic  expo- 
sure and  slight  bioaccumulation.  However,  after  16 
days  of  depuration  most  physiological  problems 
were  resolved,  except  for  oyster  condition  and 
gonadal  indexes.  Dechlorination  of  chlorinated  ef- 
fluents at  exactly  1:1  chlorine:sodium  thiosulfate 
would  significantly  decrease  the  degree  to  toxicity 
and  stress  compared  with  chlorination  alone.  How- 
ever, excess  thiosulfate  also  causes  stress,  most  of 
which  is  long  lasting.  (Cassar-PTT) 
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TOTAL  RESIDUAL  CHLORINE  AS  A  REGU- 
LATORY TOOL, 

Oak  Ridge  National  Lab.,  TN. 
J.  S.  Mattice,  and  S.  C.  Tsai. 
IN:   Water   Chlorination:   Environmental   Impact 
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fish,  Toxicity. 

The  toxicities  of  inorganic  chloramines  and  mix- 
tures with  free  chlorine  were  determined  using 
mosquitofish,  Gambusia  affinis.  The  LC50  (mg/L) 
for  a  1-hour  exposure  of  the  compounds,  expressed 
as  total  residual  chlorine  were  as  follows:  monoch- 
loramine,  1.31;  dichloramine,  0.366;  hypochlorous 
acid,  0.455;  hypochlorite  ions,  2.21;  88:12  mono- 
and  dichloramine  mixture,  1.103;  and  67:28:2:3  mix- 
ture of 
monochloramine:dichloramine:hypochlorous 
acid:hypochlorite,  0.794.  Preliminary  assumptions 
are  that  the  toxicities  of  residual  chlorine  species 
are  additive.  However,  some  organic  chloramines 
are  known  to  have  LC50  as  high  as  575  mg/L. 
Therefore,  additivity  of  residual  chlorine  species 
could  be  used  as  a  regulatory  method  if  structure- 
activity  relationships  are  clarified  and  if  the  species 
formed  in  effluents  are  clearly  defined.  (Cassar- 
PTT) 
W88-03513 


FACTORS  IN  THE  DESIGN  OF  CHLORINE 
TOXICOLOGICAL  RESEARCH, 

Ecological  Analysts,  Inc.,  Sparks,  MD. 
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ant identification,  Accuracy,  Precision,  Water 
quality,  Field  studies. 

An  evaluation  criteria  matrix  has  been  developed 
for  critically  reviewing  data  for  inclusion  into  or 
exclusion  from  a  toxicological  data  base.  The 
matrix  includes  four  categories:  analytical  method- 
ology, experimental  method,  factors  affecting  chlo- 
rine toxicity,  and  analysis  and  interpretation.  Each 
category  is  subdivided  into  level  1  or  level  2 
criteria.  Data  passing  level  1  criteria  are  further 
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evaluated  by  level  2  criteria,  which  are  more  sub- 
jective. Under  analytical  methodology  certain 
methods  are  automatically  rejected  in  level  1. 
Level  2  considers  accuracy  and  precision,  level  of 
detection,  and  interferences.  Under  the  experimen- 
tal methods  category  level  1  criteria  look  at  test 
apparatus  and  species  selection;  level  2  considers 
condition  and  acclimation  of  test  organisms,  gener- 
al dilution  water  quality,  and  volume  of  test  solu- 
tion. Under  the  factors  affecting  chlorine  toxicity 
no  level  1  criteria  exist;  level  2  criteria  consist  of 
water  quality  factors,  chlorine  species,  estimate  of 
variability  for  water  quality  parameters,  field  stud- 
ies, and  biological  factors.  Likewise,  only  level  2 
criteria  exist  for  the  analysis  and  interpretation 
category-type  of  data  analysis,  estimate  of  varia- 
bility, data  transformation,  extrapolation,  and  ap- 
plicability. (Cassar-PTT) 
W88-03514 


CHLORINE  TOXICITY  AS  A  FUNCTION  OF 
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tion, *Cooling  water,  *Powerplants,  'Aquatic 
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Chlorine  bioassay  data  were  analyzed  statistically. 
Several  conclusions  were  reached.  The  toxicity  of 
total  residual  chlorine  in  fresh  water  was  a  func- 
tion of  the  relative  abundance  of  free  residual 
chlorine  and  combined  residual  chlorine  in  the 
discharged  effluents.  The  higher  the  percentage  of 
free  residual  chlorine,  the  more  toxic  the  effluent. 
Increased  pH  resulted  in  decreased  total  residual 
chlorine  toxicity.  Increased  alkalinity  resulted  in 
increased  LC50  values.  Salinity  affected  biological 
response  to  exposure  of  chlorine  additions;  for 
unknown  reasons  chlorine  was  more  toxic  in  water 
of  higher  salinity.  Toxicity  of  chlorinated  effluents 
increased  with  increased  temperature  in  fresh 
water.  Vertebrates  and  invertebrates  responded 
differently  to  chlorine  exposure  in  fresh  water  and 
in  marine-estuarine  habitats;  species  differences 
were  also  noticeable.  These  conclusions  affect  cur- 
rent and  proposed  effluent  limitations.  Since  the 
current  regulations  limit  only  discharge  of  free 
residual  chlorine/halogen,  they  do  not  account  for 
synergistic  effects  of  combinations  of  chlorine 
compounds.  Proposed  effluent  regulations  indicate 
a  2-hour  chlorination  period  per  24  hours,  preclud- 
ing continuous  chlorination  at  reduced  chlorine 
concentrations.  Present  and  proposed  regulations 
do  not  recognize  that  the  toxic  effect  of  chlorinat- 
ed effluents  is  slightly  less  severe  in  saline  than  in 
freshwater  habitats.  (Cassar-PTT) 
W88-03515 


EFFECTS  OF  CHLORINATED  DISCHARGES 
ON  MARINE  ANIMALS, 

Gulf  Coast  Research  Lab.,  Ocean  Springs,  MS. 
A.  Venkataramiah,  G.  L.  Lakshmi,  C.  M.  Best, 
and,  G  Gunter,  and  E.  O.  Hartwig. 
IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk.  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  947-966,  5  fig,  8  tab,  20  ref. 
Contract  No.  ET-78-S-02-507.  AOO0. 

Descriptors:  'Water  pollution  effects,  ♦Chlorina- 
tion, 'Fish,  Mullet,  Cooling  water,  Toxicity, 
Marine  animals,  Sea  water,  Bioassay. 

Bioassay  tests  of  chlorine  in  seawater  were  con- 
ducted on  mullet  of  0.3  g  average  weight.  In  acute 
tests  (96  hr)  the  100%  mortality  >  or  =  0.298  ppm 
total  residual  oxidant  (TRO);  the  0%  mortality,  < 
or  =  0.151  ppm  TRO.  The  LT50  and  LT100 
decreased  to  2.1  and  3.3  hours,  respectively,  at  the 
highest  TRO  dose  of  1.5  ppm  (corresponding  to 


3.62  ppm  dosed  chlorine).  In  21 -day  chronic  bioas- 
says  with  1.1 -g  mullet  no  mortality  was  seen  until 
0.273  ppm  TRO  (1.66  ppm  dosed  chlorine).  At 
0.274  ppm  TRO  (1.89  ppm  dosed  chlorine)  mortali- 
ty was  93%,  and  LT50  was  2  days.  At  high  TRO 
concentrations  (0.273  and  0.274  ppm)  mullet  were 
generally  inactive,  some  showed  signs  of  heavy 
stress,  and  most  stayed  at  the  bottom  of  the  tanks. 
Opercular  movements  were  rapid.  Some  fish 
gasped  for  breath.  A  few  were  turned  upside 
down.  Growth  was  41%  lower  than  in  the  con- 
trols. The  10.0-g  mullet  were  nearly  three  times 
more  resistant  to  TRO  than  0.3-g  mullet,  with 
LC50  values  of  0.607  and  0.212  ppm,  respectively. 
The  10.0-g  mullet  survived  more  than  three  times 
longer  than  0.3-g  mullet  in  their  respective  LC50 
TRO  concentrations.  (Cassar-PTT) 
W88-03516 


DOES  AVOIDANCE  OF  CHLORINATED  SEA- 
WATER  PROTECT  FISH  AGAINST  TOXICITY. 
LABORATORY  AND  FIELD  OBSERVATIONS, 

Occidental  Coll.,  Los  Angeles,  CA.  Dept.  of  Biol- 
ogy- 

J.  E.  Hose,  T.  D.  King,  K.  E.  Zerba,  R.  J.  Stoffel, 
and  J.  S.  Stephens. 

IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk.  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  967-982,  2  fig,  3  tab,  33  ref. 

Descriptors:  'Water  pollution  effects,  'Chlorina- 
tion, 'Fish,  'Cooling  water,  Powerplants,  Toxici- 
ty, Fish  behavior,  Behavior,  Plumes,  Temperature, 
Blood,  Fish  physiology. 

Fish  movements  were  monitored  during  three  ex- 
perimental chlorinations  of  powerplant  discharges. 
Plumes  temperatures  were  25.5-29.0  C  compared 
with  the  temperature  around  the  discharge  base, 
14.5-23.3  C.  Thirteen  species  offish  were  observed 
in  the  discharge  area  before  chlorination.  Fish  did 
not  avoid  the  chlorinated  plume  at  total  residual 
oxidant  (TRO)  concentrations  of  0.10  to  0.14  mg/ 
L.  However,  when  TRO  concentrations  exceeded 
0.20  mg/L,  all  fish  left  the  plume.  When  TRO 
concentrations  dropped  below  0.20  mg/L,  fish  re- 
entered the  plume.  Divers  did  not  observe  mortali- 
ties at  any  time.  After  treatment  with  0.01  mg/L 
TRO  for  30  min,  subadult  Chromis  punctipinnis 
showed  an  8%  increase  in  plasma  osmolarity  and 
62%  increase  in  Mg(++).  Plasma  Ca(++)  and 
blood  pH  were  unaffected.  The  classical  histologi- 
cal signs  of  chlorine  toxicity  were  evident-separa- 
tion of  squamous  respiratory  epithelium,  gill 
edema,  and  hemorrhages  in  gill  lamellae  and 
kidney.  In  addition,  spherical  eosinophilic  nodules 
were  present  within  gill  lamellae.  Hemotological 
responses  included  hemolysis,  microcytosis,  and 
release  of  immature  erythrocytes  into  the  peripher- 
al circulation.  (Cassar-PTT) 
W88-03517 


AVOIDANCE  RESPONSES  OF  JUVENILE  AT- 
LANTIC MENHADEN,  BREVOORTIA  TYRAN- 
NUS,  SUBJECTED  TO  SIMULTANEOUS 
CHLORINE  AND  DELTA  T  CONDITIONS, 

Johns  Hopkins  Univ.,  Shady  Side,  MD.  Aquatic 
Ecology  Section. 

L.  W.  Hall,  S.  L.  Margrey,  W.  C.  Graves,  and  D. 
T.  Burton. 

IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk.  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  983-991,  2  fig,  1  tab,  18  ref. 

Descriptors:  'Water  pollution  effects,  'Cooling 
water,  'Chlorination,  'Thermal  pollution,  'Fish, 
Temperature  effects,  Fish  behavior,  Behavior, 
Plumes,  Toxicity,  Atlantic  menhaden,  Menhaden, 
Residua]  chlorine. 

The  avoidance  responses  of  juvenile  Atlantic  men- 
haden, Brevoortia  tyrannus,  to  simultaneous  ele- 
vated temperature  (0,  2,  4,  and  6  degrees  C)  and 
total  residual  chlorine  (TRC)  (0.000,  0.05,  0. 10,  and 
0.15  mg/L)  conditions  at  summer  acclimation  tem- 
peratures of  25  and  30  C  were  determined  in  the 
laboratory.  Two  three-dimensional  response  sur- 
faces were  developed  to  predict  the  avoidance 
responses  at  25  and  30  C.  The  response  surface 


Effects  Of  Pollution — Group  5C 

developed  at  25  C  showed  that  (1)  there  was  no 
position  effect  in  the  test  unit,  (2)  avoidance  in- 
creased with  increasing  TRC  concentrations  at 
each  temperature  difference  condition,  (3)  avoid- 
ance increased  with  increasing  temperature  differ- 
ence conditions  at  each  TRC  concentration,  (4) 
greatest  avoidance  (about  87%)  occurred  at  a  tem- 
perature difference  of  6  C  and  0.15  mg/L  TRC, 
and  (5)  TRC  was  the  most  important  factor  caus- 
ing avoidance.  The  response  surface  developed  at 
30  C  showed  that  (1)  there  was  no  position  effect 
in  the  test,  (2)  greater  than  84%  avoidance  oc- 
curred at  all  2  C  temperature  difference  conditions 
at  all  TRC  concentrations,  (3)  avoidance  of  >  80% 
occurred  at  temperature  differences  of  4  and  6  C  at 
zero  TRC  or  greater,  (4)  greater  than  93%  avoid- 
ance occurred  at  temperature  differences  of  4  and 
6  C  at  all  TRC  concentrations,  and  (5)  temperature 
differences  and  TRC  were  both  important  factors 
influencing  avoidance.  A  significant  difference  be- 
tween avoidance  models  occurred  at  acclimation 
temperatures  of  25  and  30  C;  greater  avoidance 
occurred  at  all  combinations  at  the  higher  acclima- 
tion temperature.  (Cassar-PTT) 
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HEMATOLOGICAL  RESPONSES  OF  BLUE- 
GILL  TO  CHLORINATION  AND  TEMPERA- 
TURE TESTS  AND  TO  AN  OPERATING 
POWER  PLANT, 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 
S.  A.  Murray. 

IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk.  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  993-1004,  9  tab,  20  ref. 

Descriptors:  'Water  pollution  effects,  'Cooling 
water,  'Chlorination,  'Thermal  pollution,  'Fish, 
Temperature  effects,  Toxicity,  Fish  physiology, 
Powerplants,  Bluegills,  Blood. 

The  effects  of  chlorination  and  temperature  on 
bluegill  hematology  were  studied  in  the  laboratory 
and  at  an  operating  powerplant.  In  the  laboratory 
studies  0.2  mg/L  chlorine  was  added  each  day;  this 
was  converted  to  monochloramine  and  the  concen- 
tration reduced  to  zero  with  3-4  hours.  The  con- 
centration of  total  residual  chlorine  in  the  power- 
plant  discharge  channel  was  about  0.10  mg/L.  In 
the  laboratory  studies  no  correlations  between  fish 
length  and  any  hematological  variable  was  found. 
The  hemotological  responses  associated  with  high 
temperature  (20  C)  vs.  ambient  temperature  of  12.4 
C  were  characterized  by  decreased  levels  for  mean 
erythrocytic  hemoglobin  concentration  (by  11%) 
with  no  change  in  overall  hemoglobin,  rounder  red 
blood  cells  (by  11%)  with  a  compensating  change 
in  cell  length  (by  7%),  and  trombocytopenia  (by 
3%)  with  a  concomitant  lymphocytosis  (by  37%). 
Seven  of  the  16  hematological  variable  accounted 
for  80%  of  the  total  variation.  In  the  laboratory 
chlorination  tests  (1)  hemoglobin  levels  were  de- 
creased by  13%  and  hematocrit  by  17%  and  (2) 
red  blood  cells  increased  in  size  (length  by  4%, 
width  by  6%).  In  the  field  tests  chlorine  concentra- 
tions were  apparently  not  high  enough  to  impact 
bluegill  hematology.  Cell  roundness  appeared  to  be 
the  best  indicator  variable,  accounting  for  19.42% 
of  the  total  variation.  (Cassar-PTT) 
W88-03519 


PREDICTED  MORTALITY  OF  CHESAPEAKE 
BAY  ORGANISMS  EXPOSED  TO  SIMULATED 
POWER  PLANT  CHLORINATION  CONDI- 
TIONS AT  VARIOUS  ACCLIMATION  TEM- 
PERATURES, 

Johns  Hopkins  Univ.,  Shady  Side,  MD.  Aquatic 
Ecology  Section. 

L.  W.  Hall,  D.  T.  Burton,  S.  L.  Margrey,  and  W. 
C.  Graves. 

IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk.  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1005-1017,  3  tab,  20  ref.  Con- 
tract No.  P-74-80-04. 

Descriptors:  'Water  pollution  effects,  'Cooling 
water,  'Chlorination,  'Thermal  pollution,  'Fish, 
•Invertebrates,  Crabs,  Temperature  effects,  Toxici- 
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Group  5C—  Effects  Of  Pollution 

ty,  Fish  eggs,  Larvae,  Powerplants,  Opossum 
shrimp,  Shrimp,  Striped  bass,  Bass,  Perch,  White 
perch,  Grass  shrimp,  Amphipods,  Aquatic  life, 
Chesapeake  Bay,  Residual  chlorine. 

The  early  developmental  stages  of  fish  species 
were  generally  more  sensitive  to  chlorine  under 
test  conditions  of  varying  temperature  and  chlorin- 
ation  than  invertebrates,  except  for  opossum 
shrimp.  Blue  crabs  tested  at  both  15  and  25  C  were 
found  to  be  the  most  tolerant  species;  no  significant 
mortality  occurred  under  any  test  conditions. 
Striped  bass  prolarvae  tested  at  22.5  C  were  the 
most  sensitive  species;  about  99%  mortality  oc- 
curred during  the  study.  Species  were  more  sensi- 
tive to  simulated  powerplant  chlorination  condi- 
tions at  the  higher  acclimation  temperature.  Ele- 
vated temperature  was  the  main  factor  causing 
mortality  of  striped  bass  eggs  at  both  acclimation 
temperatures  and  of  prolarvae  at  the  high  acclima- 
tion temperature.  Total  residual  chlorine  (TRC) 
was  the  dominant  factor  contributing  to  mortality 
of  striped  bass  prolarvae  (low  acclimation  tempera- 
ture), striped  bass  larvae  (low  and  high  acclimation 
temperature),  and  white  perch  larvae.  For  the  in- 
vertebrates tested,  TRC  was  the  dominant  factor 
causing  mortality  of  grass  shrimp  (low  acclimation 
temperature),  opossum  shrimp  (low  acclimation 
temperature),  and  amphipods  (low  and  high  accli- 
mation temperatures).  The  dominant  factor  causing 
mortality  of  opossum  shrimp  at  the  high  acclima- 
tion temperature  was  elevated  temperature.  Grass 
shrimp  mortality  at  the  high  acclimation  tempera- 
ture was  attributed  to  TRC,  elevated  temperature, 
and  exposure  time.  (Author's  abstract) 
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EFFECTS  OF  CHLORINE  RESIDUALS  ON 
THE  BLUE  ROCKFISH  (SEBASTES  MYS- 
TINUS), 

SCS  Engineers,  Inc.,  Long  Beach,  CA. 
S.  W.  Wiley. 

IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk.  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1019-1027,  5  fig,  1  tab,  13  ref. 

Descriptors:  *Water  pollution  effects,  •Chlorina- 
tion, *Cooling  water,  *Fish,  Toxicity,  Rockfish, 
Blue  rockfish,  Gills,  Residual  chlorine,  Fish  physi- 
ology. 

Juvenile  blue  rockfish  were  exposed  to  sublethal 
and  lethal  chlorine  concentrations  during  a  20-min 
pulse  at  18.4  C.  No  mortalities  occurred  in  the 
control  or  at  total  residual  chlorine  concentrations 
of  0.11  and  0.29  mg/L.  Treatments  of  0.5,  0.6,  and 
0.7  mg/L  total  residual  chlorine  induced  6,  11,  and 
12  deaths,  respectively.  Examination  of  the  cere- 
bellum tissue  showed  no  variation  among  treat- 
ments. No  alterations  of  liver  tissue  were  observed 
at  levels  lower  than  about  0.6-0.7  mg/L  total  resid- 
ual chlorine.  At  that  level  necrosis  was  noticeable. 
No  gill  damage  resulted  from  the  control  and  0.1 
mg/L  total  residual  chlorine  treatments.  At  the  0.3 
mg/L  treatment  gill  edema  and  hyperplasia  was 
present.  Gill  damage  was  progressively  worse  in 
the  exposures  of  0.5,  0.6,  and  0.7  mg/L  total  resid- 
ual chlorine.  Necrotic  areas  were  visible.  Interla- 
mellar  spaces  were  virtually  nonexistent  at  the 
highest  exposure.  Fish  responded  to  lethal  concen- 
trations by  displaying  erratic  opercular  movements 
and  loss  of  equilibrium,  presumed  to  be  a  result  of 
asphyxiation.  (Cassar-PTT) 
W88-03521 


BIOCONCENTRATION  OF  BROMOFORM  BY 
AMERICAN   OYSTERS,   CRASSOSTREA  VIR- 
GINICA  (G.),  EXPOSED  TO  CHLORINATED 
AND  DECHLORINATED  SEAWATER,   WITH 
NOTES  ON  SURVIVAL  AND  FEEDING, 
Research  Planning  Inst.,  Inc.,  Meggett,  SC. 
G.  I.  Scott,  D.  P.  Middaugh,  and  S.  Klingensmith. 
IN:   Water   Chlorination:   Environmental   Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk.  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1029-1037,  3  fig,  1  tab,  16  ref. 

Descriptors:  *Water  pollution  effects,  *Fate  of  pol- 
lutants, *Chlorination,  *Bromoform,  'Bioaccumu- 
lation,  Oysters,  Invertebrates,  Accumulation,  Tri- 


halomethanes,     Organic     compounds,     Shellfish, 
Sodium  thiosulfate,  Food  habits,  Behavior. 

Oysters  exposed  to  three  chlorination  and/or  dech- 
lorination treatments  and  a  seawater  control  were 
studied  to  determine  their  potential  for  bromoform 
uptake.  The  experiments  were  as  follows:  chlorine 
with  a  nominal  concentration  of  1.0  mg/L,  (2) 
chlorinated  seawater  dechlorinated  with  a  nominal 
concentration  of  2.0  mg/L  of  sodium  thiosulfate, 
and  (3)  seawater  with  sodium  thiosulfate  at  nomi- 
nal concentration  of  2.0  mg/L.  All  treatments  ran 
for  32  days,  followed  by  16  days  of  depuration. 
Percentage  survival  was  highest  (nearly  100%)  in 
the  chlorinated-dechlorinated  treatment.  Survivals 
in  the  other  treatments  were  similar  to  each  other, 
on  the  order  of  80-95%.  Feeding  rates  were  lowest 
in  the  chlorinated  treatment,  about  20%  during 
exposure.  However,  by  the  end  of  the  depuration 
period  about  90%  had  resumed  feeding.  Oysters 
did  not  accumulate  substantial  quantities  of  bromo- 
form. Except  for  oysters  in  chlorinated  seawater 
and  sacrificed  at  4  days  exposure,  bromoform 
bioaccumulation  (131.6  ng  bromoform/g  wet 
weight)  was  similar  in  chlorinated  and  chlorinat- 
ed/dechlorinated  water.  The  maximum  tissue-to- 
seawater  bioconcentration  ratio  in  chlorinated  sea- 
water was  5:1  on  the  fourth  day  of  exposure;  for 
chlorinated-dechlorinated  water,  3:1.  No  bromo- 
form was  detected  in  oyster  tissue  4  days  after 
exposures  had  ended.  (Cassar-PTT) 
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POWER  PLANT  CHLORINATION:  IMMEDI- 
ATE AND  PERSISTENT  EFFECTS  OF  SUBLE- 
THAL CONCENTRATIONS  ON  AN  ESTUA- 
RINE  CRUSTACEAN, 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Zoology. 
G  V.  Poje,  S.  A.  Riordan,  and  J.  O'Connor. 
IN:   Water   Chlorination:   Environmental   Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk.  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1039-1051,  4  fig,  3  tab,  28  ref. 

Descriptors:  *Water  pollution  effects,  ♦Chlorina- 
tion, *Cooling  water,  *Invertebrates,  Gammarus 
tigrinus,  Amphipods,  Toxicity,  Growth  rates, 
Lethal  limit,  Sublethal  effects,  Estuarine  environ- 
ment, Powerplants,  Residual  chlorine. 

The  lethal  and  sublethal  responses  of  Gammarus 
tigrinus,  a  crustacean,  to  chlorinated  water  were 
studied  in  the  laboratory.  Tolerance  to  chlorine 
decreased  with  increased  exposure  duration.  At  a 
10-min  exposure  adults  were  more  sensitive  to 
chlorination  (LC50  of  1.17  mg/L  total  residual 
chlorine  (TRC))  than  newly  released  young  (LC50 
of  about  3  mg/L  TRC).  The  response  of  newly 
released  young  gammarids  to  a  sublethal  exposure 
of  0.5  mg/L  TRC  was  as  follows:  (1)  increasing 
exposure  duration  to  30  min  resulted  in  an  in- 
creased total  adenylate  pool:  only  after  100  min 
exposure  were  the  total  adenylates  reduced,  (2) 
respiratory  rates  increased  during  the  second  hour 
of  exposure  and  returned  to  normal  after  exposure. 
At  a  10-min  exposure  to  chlorine  (0.05  to  3.0  mg/ 
L)  motility  inhibition  increased  to  80%  at  the 
highest  concentration.  Mean  duration  of  amplexus 
dropped  below  50%  of  the  observation  period  only 
after  the  pairs  of  amphipods  had  been  immersed  in 
chlorine  concentrations  of  >  or  =  4.4  mg/L. 
Newly  released  gammarids  exposed  to  a  single  10- 
min  0.5  mg/L  chlorine  dose  increased  in  weight  by 
25  times  compared  with  an  80-fold  increase  in 
weight  for  control  animals.  No  chlorine-stressed 
amphipods  showed  sexual  maturity.  Adult  gam- 
marids exposed  to  a  single  10-min  0.5  mg/L  dose 
of  chlorine  showed  reduced  growth  by  the  second 
moulting  cycle.  (Cassar-PTT) 
W88-03523 


EFFECT  OF  CHLORINATION  ON  EN- 
TRAINED PLANKTON  AT  SEVERAL  UNITED 
KINGDOM  COASTAL  POWER  STATIONS, 

Central  Electricity  Generating  Board,  Fawley 
(England). 

J.  Coughlan,  and  M.  H.  Davis. 
IN:   Water   Chlorination:   Environmental   Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk.  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1053-1063,  5  fig,  2  tab,  8  ref. 


Descriptors:  'Water  pollution  effects,  'Chlorina- 
tion, 'Cooling  water,  'Zooplankton,  'Phytoplank- 
ton,  Powerplants,  Estuaries,  Sea  water,  Aquatic 
life,  Productivity. 

The  effect  of  chlorine  entrained  in  once-through 
powerplant  cooling  water  was  studied  at  five  sites 
in  estuaries  and  at  open-coast  sites  in  Great  Britain. 
Zooplankton  and  phytoplankton  populations 
tended  to  decrease  with  increasing  chlorine  con- 
centrations. However,  proportional  species  compo- 
sitions and  percent  of  mortality  varied  consider- 
ably among  the  sites  for  similar  chlorine  concentra- 
tions. The  most  probable  explanation  for  the  differ- 
ences (mainly  between  estuarine  and  open-coast 
sites)  is  the  presence  of  ammonia  in  the  estuarine 
sites  from  agricultural  runoff  and  municipal-indus- 
trial sources.  Under  these  conditions  the  more 
toxic  monochloramine  is  formed.  (Cassar-PTT) 
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GROWTH  OF  DISINFECTION-RESISTANT 
BACTERIA  AND  SIMULATION  OF  NATURAL 
AQUATIC  ENVIRONMENTS  IN  THE  CHE- 
MOSTAT, 

Stanford  Univ.,  CA. 

J.  D.  Berg,  A.  Matin,  and  P.  V.  Roberts. 
IN:   Water   Chlorination:   Environmental   Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1137-1147,  3  fig,  2  tab,  26  ref. 

Descriptors:  'Water  treatment,  'Disinfection, 
'Bacteria,  'Chlorination,  'Chlorine  dioxide,  Coli- 
forms,  Growth  rate,  Chemostat,  Bioindicators, 
Culture  media,  Indicators. 

A  chemostat  was  used  to  grow  E.  coli  to  simulate 
the  populations  found  in  natural  aquatic  environ- 
ments, growth  rates  of  which  are  often  limited  by 
low  levels  of  organic  substrate.  This  methodology 
proved  more  suitable  for  laboratory  evaluation  of 
disinfectants  than  conventional  batch  culture  tech- 
niques. Through  proper  manipulation  of  the 
growth  environment,  E.  coli  can  be  altered  to 
develop  phenotypes  that  are  one  to  three  orders  of 
magnitude  more  resistant  to  inactivation  by  chlo- 
rine dioxide  than  are  organisms  grown  in  batch 
cultures.  The  conditions  in  the  chemostat  include 
lower  temperatures  (15  C)  and  slower  growth  rates 
than  are  customarily  used.  The  reason  for  chlorine 
dioxide's  lethal  action  on  bacteria  is  not  loss  of 
protein  and  other  macromolecules,  nor  are  all  the 
cells  protected  by  the  presence  of  oxidant-consum- 
ing  enzymes.  The  most  important  factor  in  chlo- 
rine dioxide  resistance  is  the  integrity  of  the  outer 
membrane  as  determined  by  bound  calcium  and 
magnesium.  Starved  bacteria  grown  at  15  C  and 
bacteria  grown  at  37  C  at  a  fast  rate  (D=0.40/hr) 
were  several  orders  of  magnitude  more  sensitive  to 
chlorine  dioxide  after  EDTA  treatment  than  bacte- 
ria grown  at  15  C  at  a  slow  rate  (D=0.60/hr). 
(Cassar-PTT) 
W88-03532 


CORRELATION  OF  WATER  QUALITY  PA- 
RAMETERS WITH  MUTAGENICITY  OF 
DRINKING  WATER  EXTRACTS, 

Health  and  Welfare  Canada,  Ottawa  (Ontario). 
E.  R.  Nestmann,  R.  Otson,  G  L.  LeBel,  D.  T. 
Williams,  and  E.  G.  Lee. 

IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1151-1164,  1  fig,  5  tab,  9  ref. 

Descriptors:  'Pollutant  identification,  'Chlorina- 
tion, 'Fate  of  pollutants,  'Water  treatment,  'Muta- 
gens, Organic  compounds,  Chlorinated  hydrocar- 
bons, Seasonal  variation,  Correlation  analysis, 
Water  analysis,  Canada,  Drinking  water,  Chlorina- 
tion, Water  pollution  sources. 

Mutagenicity  of  water  samples  collected  from  30 
Canadian  treatment  plants  during  summer  and 
winter  is  reported  and  analyzed.  Three  plants  had 
nonmutagenic  samples  in  summer  but  were  posi- 
tive in  winter.  Five  plants  showed  nonmutageni- 
city  for  winter  samples,  whereas  summer  samples 
were  positive.  Therefore,  sampling  in  both  seasons 
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was  necessary  to  detect  mutagenic  activity  in  all  30 
treatment  plants.  Both  wet  and  dry  extracts  were 
required  to  detect  mutagenicity  of  the  active  sam- 
ples. Fifty-two  out  of  60  samples  showed  mutagen- 
ic activity.  Testing  with  TA100  and  TA98  agreed 
fairly  well  in  summer  samples,  except  in  5  cases. 
Mutagenicity  maxima  showed  correlation  within 
seasons.  Correlations  of  mutagenicity  with  differ- 
ent treatment  methods  were  not  high  (r=0.31- 
0.77);  correlation  with  water  quality  parameters 
was  even  lower.  Of  the  volatile  organics  deter- 
mined in  the  samples,  chloroform  and  bromodich- 
loromethane  were  found  most  often.  Mutagenicity 
did  not  correlate  highly  with  total  dissolved  organ- 
ic carbon.  Individual  organic  compounds  which 
showed  the  highest  correlations  with  mutagenicity 
were  present  in  the  raw  water  and  became  more 
prevalent  after  treatment-benzene,  ethyl  benzene, 
toluene,  and  the  xylenes.  Compounds  which  prob- 
ably were  derived  from  the  treatment  processes 
were  1,2-dichloroethane,  1,2-dichloroethylene, 
dichloromethane,  chloroform,  and  tetrachloroeth- 
ylene.  (Cassar-PTT) 
W88-03533 


CARCINOGENICITY  OF  CHLORINATION  BY- 
PRODUCTS: TRIHALOMETHANES, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
M.  A.  Pereira. 

IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1165-1176,  3  fig,  4  tab,  30  ref. 

Descriptors:  *Water  pollution  effects,  ♦Carcino- 
gens, 'Organic  compounds,  Trihalomethanes, 
Chlorinated  hydrocarbons,  Mutagens,  Chloroform, 
Bromoform,  Public  health. 

The  mechanisms  of  carcinogenesis  for  the  trihalo- 
methanes (THMs)  is  reviewed.  Evidence  does  not 
indicate  anything  but  the  weakest,  if  any,  tumor- 
initiating  activity  for  THMs.  Chloroform,  in  all 
tests  other  than  the  low  level  of  DNA  binding, 
does  not  indicate  any  tumor-initiating  activity.  The 
only  indicator  that  some  other  THMs  are  tumor 
initiators  was  their  marginal  mutagenic  activity  in 
the  Ames  Salmonella  assay.  However,  the  THMs 
appear  to  promote  tumor  formation  as  indicated  by 
induction  of  regenerative  hyperplasia,  induction  of 
molecular  markers  such  as  ornithine  decarboxylase 
(ODC)  and  apparent  weak  promoting  activity  of 
chloroform  in  the  rat  liver  foci  bioassay.  The  dose- 
response  relationship  of  the  tumor-promoting  ac- 
tivity of  chloroform  may  have  a  threshold,  as 
shown  by  the  ODC  induction  and  regenerative 
hyperplasia.  Evidence  leads  to  the  hypothesis  that 
the  extrapolation  model  used  to  estimate  the  low- 
dose  carcinogenic  response  for  chloroform  should 
differ  from  the  model  used  for  genotoxic  carcino- 
gens. (Cassar-PTT) 
W88-03534 


ALTERATION  OF  TRANSPLACENTAL  CAR- 
CINOGENESIS BY  CHLORINATED  PHEN- 
OLS, 

Idaho  Univ.,  Moscow. 
J.  H.  Exon,  and  L.  D.  Koller. 
IN:   Water   Chlorination:   Environmental   Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1177-1188,  9  tab,  14  ref. 

Descriptors:  'Water  pollution  effects,  'Chloro- 
phenols,  'Carcinogens,  Pentachlorophenol,  Toxici- 
ty, Chlorinated  phenols,  Growth  rate,  Reproduc- 
tion, Rats. 

Rats  were  exposed  to  5,  50  and  500  ppm  of  2- 
chlorophenol  or  pentachlorophenol  in  drinking 
water.  Litter  sizes  of  rats  exposed  to  the  highest 
levels  of  each  chemical  were  smaller  compared 
with  controls.  This  effect  was  most  evident  in 
groups  exposed  to  the  chemicals  prenatally.  A 
dose-response  effect  on  litter  size  was  observed  in 
the  2-chlorophenol-treated  animals.  No  consistent 
effects  were  seen  in  survival  to  weaning  in  rats 
receiving  either  chemical.  Weaning  weight  of  rats 
given  2-chlorophenol  was  generally  decreased. 
Body  weights  of  female  rats  treated  with  2-chloro- 
phenol were  also  decreased  after  7  months  of  expo- 


sure, whereas  2-chlorophenol-exposed  male  rats 
had  generally  increased  body  weight.  This  effect 
was  also  seen  with  pentachlorophenol-dosed  rats. 
Tumor  incidence  and  tumor  latency  were  signifi- 
cantly increased  in  most  groups  of  rats  that  re- 
ceived 2-chlorophenol  and  ethylnitrosourea  pre- 
cursors, compared  with  the  positive  ethylnitro- 
sourea controls.  In  nontumor-bearing  rats  hemato- 
logic parameters  were  not  changed  by  either  chlor- 
ophenolic  compound,  ethylnitrosourea,  or  a  com- 
bination of  2-chlorophenol  or  pentachlorophenol 
with  ethylnitrosourea.  Data  on  tumor  incidence  is 
reported  here  in  the  fifteenth  month  of  a  planned 
24-month  study.  (Cassar-PTT) 
W88-03535 


SAFETY  OF  ORAL  CHLORIDE  DIOXIDE, 
CHLORITE,  AND  CHLORATE  INGESTION  IN 
MAN, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Pharmacolo- 
gy- 

J.  R.  Lubbers,  J.  R.  Bianchine,  and  R.  J.  Bull. 
IN:   Water   Chlorination:   Environmental   Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1335-1341,  20  ref. 

Descriptors:  'Water  pollution  effects,  'Chlorina- 
tion, 'Disinfection,  Human  pathology,  Chlorine 
dioxide,  Chlorites,  Chlorates,  Toxicity. 

The  effects  of  oral  ingestion  of  chlorine  dioxide, 
chlorite,  and  chlorate  on  humans  (healthy  adult 
males)  was  conducted  in  three  phases:  I-increasing 
doses  for  6  sequences  of  3  days  each,  H-chronic 
ingestion  of  500  ml  of  5  mg/L  disinfectant  daily  for 
12  weeks,  and  IH-chronic  ingestion  of  sodium 
chlorite  under  the  same  conditions  as  phase  II  by 
individuals  deficient  in  glucose-6-phosphate  dehy- 
drogenase. No  obvious  undesirable  clinical  sequella 
were  noted  by  any  participants  or  by  the  observing 
medical  team.  In  some  cases  statistically  significant 
trends  in  biochemical  of  physiological  parameters 
were  noted.  These  were  of  small  magnitude  when 
compared  with  normal  variations.  Although  the 
safety  of  these  compounds  has  been  demonstrated 
under  the  circumstances  defined  by  the  study,  the 
conclusions  cannot  be  extrapolated  to  the  general 
population.  The  small  population  (3  persons)  in  the 
phase  HI  study  does  not  allow  conclusive  results  to 
be  stated.  (Cassar-PTT) 
W88-03546 


RELATIONSHIPS  OF  CANCER  INCIDENCE 
RATES  IN  IOWA  MUNICIPALITIES  TO 
CHLORINATION  STATUS  OF  DRINKING 
WATER, 

Iowa  Univ.,  Iowa  City.  Coll.  of  Medicine. 
P.  Isacson,  J.  A.  Bean,  and  C.  Lynch. 
IN:   Water   Chlorination:    Environmental    Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1353-1364,  6  tab,  10  ref. 

Descriptors:  'Water  pollution  effects,  'Chlorina- 
tion, 'Chlorinated  hydrocarbons,  Epidemiology, 
Cancer,  Trihalomethanes,  Organic  compounds, 
Water  treatment,  Public  health,  Iowa,  Drinking 
water,  Water  supply,  Surface  water,  Groundwater, 
Chloroform,  Bromine  compounds,  Risks. 

Data  on  cancer  incidence  in  Iowa  towns  supplied 
with  surface  water  or  groundwater,  chlorinated 
and  unchlorinated,  showed  relationships  between 
chlorination  and  incidence  rates  of  bladder  cancer 
among  males,  lung  cancer  among  females,  and 
rectal  cancer  among  both  males  and  females.  Inci- 
dence rates  of  lung  and  rectal  cancers  among  fe- 
males were  higher  for  surface  than  groundwater 
supplies.  In  the  study  area  chlorination  of  surface 
water  yielded  primarily  chlorinated  trihalometh- 
anes (THMs),  whereas  in  chlorinated  groundwater 
brominated  THMs  were  more  prevalent.  Rates  for 
bladder  cancer  among  males  did  not  differ  between 
surface  and  groundwater  sources.  Bladder  cancer 
rates  appeared  to  be  more  closely  associated  with 
brominated  THMs.  Rates  for  cancer  of  the  breast, 
stomach,  and  colon  were  not  significantly  different 
between  surface  water  and  groundwater  sources. 
Male  residents  of  towns  supplied  with  nonchlorin- 
ated  water  had  higher  rates  of  rectal  cancer  than 
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residents  using  chlorinated  v  alt  i  As  the  mean 
level  of  chloroform  increased,  the  incidence  rates 
for  bladder  cancer  among  males  and  for  rectal 
cancer  among  males  and  females  increased.  As 
dibromochloromethane  levels  increased,  bladder 
cancer  among  males  increased  more  sharply  than 
with  chloroform  and  dichlorobromomethane. 
(Cassar-PTT) 
W88-03548 


MATCHED  PAIR  CASE  CONTROL  STUDY  OF 
DRINKING  WATER  CHLORINATION  AND 
CANCER  MORTALITY, 

Wisconsin  Univ.-Madison.  Dept.  of  Preventive 
Medicine. 

T.  B.  Young,  and  M.  S.  Kanarek. 
IN:   Water   Chlorination:    Environmental    Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1365-1380,  6  tab,  20  ref. 

Descriptors:  'Water  pollution  effects,  'Chlorina- 
tion, 'Cancer,  Chlorinated  hydrocarbons,  Epide- 
miology, Trihalomethanes,  Organic  compounds, 
Water  treatment,  Public  health,  Drinking  water, 
Water  supply,  Mortality,  Risks. 

A  matched  pair  analysis  of  the  death  certificates  of 
8029  pairs  of  females  dying  of  gastrointestinal, 
urinary  tract,  brain,  lung,  and  breast  cancer  in 
Wisconsin  between  1972  and  1977  shows  that  use 
of  chlorinated  water  for  about  20  years  increases 
the  risks  for  colon  cancer.  The  overall  risk  is  1.41 
for  chlorinated  vs.  nonchlorinated  water.  Chlorin- 
ated unpurified  water  and  chlorinated  water  with 
organics  cause  higher  risk;  chlorinated  shallow 
sources,  slightly  lower  risk.  Organic  contamination 
appears  to  increase  risk  by  a  factor  of  2,  and  water 
purification  appears  to  reduce  risk  by  a  factor  of 
about  3.  These  findings  indicate  that  contaminants 
other  than  trihalomethanes  may  be  present  in 
chlorinated  water  and  may  affect  cancer  mortality 
rates.  (Cassar-PTT) 
W88-03549 


EPIDEMIOLOGIC  STUDIES  OF  CHLORINA- 
TION BY-PRODUCTS  IN  DRINKING  WATER: 
AN  OVERVIEW, 

National  Cancer  Inst.,   Bethesda,  MD.   Environ- 
mental Epidemiology  Branch. 
K.  P.  Cantor. 

IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1381-1398,  4  fig,  5  tab,  32  ref. 

Descriptors:  'Water  pollution  effects,  'Water  pol- 
lution sources,  'Chlorination,  'Cancer,  Chlorinat- 
ed hydrocarbons,  Epidemiology,  Trihalomethanes, 
Organic  compounds,  Water  treatment,  Public 
health.  Drinking  water,  Water  supply,  Surface 
water,  Groundwater,  Chloroform,  Bromine  com- 
pounds, Bromoform,  Risks. 

Information  gathered  in  a  case-control  interview 
study  of  bladder  cancer  has  been  correlated  with 
previous  epidemiological  studies  of  water  quality 
and  cancer  mortality.  The  data  in  the  present  study 
confirms  the  previous  studies  which  suggest  that 
the  presence  and  amounts  of  halogenated  com- 
pounds in  the  water  supply  are  closely  related  to 
the  type  of  water  source  and  its  treatment.  Most 
chlorinated  surface  sources  have  much  higher 
levels  of  chloroform  and  other  compounds  than 
ground  sources,  except  for  brominated  trihalo- 
methanes, which  are  found  at  higher  levels  in 
groundwater.  Data  in  the  case-control  study  indi- 
cate that,  in  previous  studies,  the  water  source  may 
have  been  misclassified  for  20-40%  of  the  study 
subjects.  Of  197  chlorinated  surface  water  sources 
from  protected  watersheds,  99%  had  detectable 
chloroform,  94%  had  detectable  bromodichloro- 
methane,  61%  had  detectable  dibromochlorometh- 
ane, and  14%  had  detectable  bromoform.  Of  551 
chlorinated  groundwater  sources,  84%  had  detect- 
able chloroform,  65%  had  detectable  bromodich- 
loromethane,  65%  had  detectable  dibromochloro- 
methane, and  57%  had  detectable  bromoform. 
Geometric  mean  values  (in  micrograms/L)  for 
chlorinated  surface  water  were  50-60  for  chloro- 
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form,  0.08-0.2  for  bromoform;  for  chlorinated 
groundwater,  0.8  for  chloroform,  0.4  for  bromo- 
form. Nonchlorinated  groundwater  contained  0.2 
micrograms/L  chloroform  and  0.08  micrograms/L 
bromoform  (geometric  mean  values).  (Cassar- 
PTT) 
W88-03550 


HEALTH  RISKS  OF  DRINKING  WATER  DIS- 
INFECTANTS AND  DISINFECTION  BY-PROD- 
UCTS, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
R.  J.  Bull. 

IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1401-1415,  4  tab,  45  ref. 

Descriptors:  *Water  pollution  effects,  *Water  pol- 
lution sources,  'Disinfection,  'Chlorination,  Water 
treatment,  Risks,  Public  health,  Drinking  water, 
Trihalomethanes,  Chlorinated  hydrocarbons,  Tox- 
icity, Chlorine  dioxide,  Chlorites,  Chloramines, 
Mutagens,  Bromine  compounds,  Chloroform,  Or- 
ganic compounds. 

The  status  of  the  health  risks  of  drinking  water 
disinfection  methods  is  reviewed.  No  definitive 
answer  to  the  question  of  relative  risks  can  be 
provided.  Although  it  is  apparent  that  chlorine  is 
associated  with  health  problems,  the  dimensions  of 
risk  and  the  relative  hazards  of  alternative  disinfec- 
tion methods  cannot  be  clearly  determined.  There- 
fore, no  basis  for  suggesting  that  alternative  disin- 
fection methods  are  safer  toxicologically  than  chlo- 
rine. Chlorine  dioxide  appears  to  be  more  hazard- 
ous than  other  disinfection  methods,  particularly 
among  populations  sensitive  to  hemolytic  anemia, 
endocrine  disorders,  and  in  women  of  reproductive 
age.  Chlorine  intermediate  products  need  further 
investigation,  as  do  chloramines,  which  are  muta- 
genic. Disinfectants  reacting  with  organic  matter 
in  raw  water  produce  byproducts  with  biological 
activity  of  concern,  for  example,  trihalomethanes. 
Other  reaction  products  remain  to  be  characterized 
chemically  and  toxicologically.  The  fundamental 
processes  that  occur  as  a  result  of  reaction  of 
disinfectants  with  organic  matter  in  the  raw  water 
need  further  understanding.  (Cassar-PTT) 
W88-03551 


STUDIES  ON  THE  WATER  QUALITY 
HAZARD  OF  CHLORINE  IN  DOMESTIC 
WASTEWATER  TREATMENT  PLANT  EF- 
FLUENTS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Civil  Engi- 
neering. 

B.  W.  Newbry,  G.  F.  Lee,  R.  A.  Jones,  and  T.  J. 
Heinemann. 

IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1423-1436,  6  fig,  2  tab,  22  ref. 

Descriptors:  'Water  pollution  effects,  'Fate  of  pol- 
lutants, 'Fish,  'Chlorination,  'Wastewater  treat- 
ment, Effluents,  Fathead  minnows,  Disinfection, 
Toxicity,  Aquatic  habitats,  Cache  La  Poudre 
River,  Big  Thompson  River,  Arkansas  River, 
Fountain  Creek,  Colorado,  Benefits,  Recreation, 
Fishing,  Sublethal  effects. 

The  effects  of  chlorinated  wastewater  effluents  on 
caged  fish  (fathead  minnows)  was  studied  in  four 
Colorado  Front  Range  rivers.  The  96-hour  LC50 
varied  from  0.042  to  0.093  mg/L  chlorine.  Chlo- 
rine isoconcentration  lines  were  mapped  for  each 
river  showing  the  zones  of  greater  than  50%  mor- 
tality, 50%  mortality,  and  less  than  50%  mortality. 
Estimated  length  of  river  reach  in  which  chronic 
toxicity  could  be  expected  were  as  follows:  Fort 
Collins  No.  1  plant,  6.1  km;  Fort  Collins  No.  2 
plant,  3.0  km;  Loveland,  3.2  km;  Pueblo,  14.7  km; 
and  Colorado  Springs,  41.5  km.  A  relatively  small 
area  near  each  discharge  has  chlorine  concentra- 
tions which  could  be  acutely  lethal  to  fish  if  they 
stayed  in  the  area  for  a  few  days.  However,  most 
fish  would  likely  avoid  this  area.  Removing  chlo- 
rine from  the  effluents  is  not  likely  to  improve 
recreational  fishing  in  these  particular  rivers  for 
several  reasons  (1)  a  sizeable  sport  fish  population 


already  exists  in  the  zone  of  chronic  toxicity;  num- 
bers and  types  of  fish  in  river  reaches  above  and 
below  the  existing  discharges  are  about  the  same, 

(2)  toxicants  other  than  chlorine  may  be  present, 

(3)  at  higher  flows  than  the  low-flow,  worst  case 
conditions  usually  used  to  establish  toxicity  zones, 
the  chronic  toxicity  would  be  reduced,  (4)  at  least 
one  river  has  no  public  access  to  fishing.  (Cassar- 
PTT) 

W88-03553 


RISK  FROM  RESIDUAL  CHLORINE  IN 
COOLING  WATERS  USED  FOR  AQUACUL- 
TURAL  PURPOSES, 

Ente  Nazionale  per  l'Energia  Elettrica,  Milan 
(Italy).  Centro  di  Ricerca  Elettrica. 
M.  G.  Saroglia,  and  G.  Scarano. 
IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1437-1445,  3  fig,  1  tab,  12  ref. 

Descriptors:  'Water  pollution  effects,  'Fish, 
'Chlorination,  'Cooling  water,  'Aquaculture, 
Eels,  Sea  bass,  Bass,  Sea  bream,  Bream,  Mullet, 
Seawater,  Bioassay,  Residual  chlorine,  Toxicity, 
Mortality. 

Bioassays  were  run  on  four  Mediterranean  area 
commercial  fish  species  (mostly  fingerling  size)  to 
determine  the  effects  of  chlorinated  seawater  cool- 
ing waters  used  in  aquaculture.  The  97-hour  LC50s 
expressed  in  micrograms/L  total  residual  oxidant 
were  as  follows:  mullet  (Mugil  cephalus),  127.9; 
sea  bass  (Dicentrarchus  labrax),  60.0-94.6;  sea 
bream,  (Sparus  aurata),  95.1;  and  European  eel 
(Anguilla  anguilla),  106.6-115.5.  The  168-hr  LC50's 
were  very  similar.  In  fresh  water  the  LC50s  for 
eels  was  150.3  (97-hr)  and  149.0  (168  hr).  Increas- 
ing pH  decreased  the  toxicity  of  the  residual  oxi- 
dant. The  ratio  of  168-hr  safe  concentration  to  96- 
hr  LC50  for  all  species  was  0.6-0.8.  Limited  studies 
at  early  growth  stages  showed  that  elver  and  boot- 
lace eel  and  postlarval  and  fingerling  sea  bass  were 
more  sensitive  to  the  residual  oxidant.  (Cassar- 
PTT) 
W88-03554 


ISSUES  IN  HUMAN  RISK  ASSESSMENT, 

Ecological  Analysts,  Inc.,  Sparks,  MD. 

For  primary  bibliographic  entry  see  Field  6B. 

W88-03556 


COST-BENEFIT   APPROACH   TO   DRINKING 
WATER  AND  CANCER, 

California  Inst,  of  Tech.,  Pasadena. 

For  primary  bibliographic  entry  see  Field  6B. 

W88-03557 


CHLORINATED  DRINKING  WATER  AND 
CANCER:  THE  STRENGTH  OF  THE  EPIDE- 
MIOLOGIC EVIDENCE, 

Science  Research  Systems,  Inc.,  Ruston,  LA. 
K.  S.  Crump. 

IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1481-1491,  4  tab,  20  ref. 

Descriptors:  'Water  pollution  effects,  'Chlorina- 
tion, 'Cancer,  Epidemiology,  Drinking  water, 
Iowa,  Maryland. 

Although  a  causal  relationship  between  chlorinat- 
ed drinking  water  has  not  been  established,  the 
evidence  suggests,  to  a  considerable  extent  and 
cancer,  such  a  relationship  for  rectal  cancer  and,  to 
a  lesser  extent,  for  bladder  and  colon  cancer.  If  the 
increased  risk  ratios  for  rectal  cancer  found  in  the 
completed  case-control  studies  are,  in  fact,  caused 
by  chlorinated  drinking  water,  then  the  findings  in 
these  studies  are  consistent  with  the  prediction  that 
7500  new  cases  of  rectal  cancer  might  be  caused 
each  year  in  the  United  States  by  chlorinated 
drinking  water.  (Author's  abstract) 
W88-03558 


WATERBORNE  OUTBREAKS  IN  SWEDEN  - 
CAUSES  AND  ETIOLOGY, 


National       Bacteriological       Lab.,       Stockholm 

(Sweden). 

Y.  Andersson,  and  T.  A.  Stenstrom. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  10,  p  185-190,  1986.  1  fig,  3  tab,  10  ref. 

Descriptors:  'Water  pollution  effects,  'Public 
health,  'Epidemiology,  'Human  diseases,  Epide- 
mics, Diseases,  Pathogenic  bacteria,  Pathogens, 
Bacteria,  Wastewater  pollution. 

During  1975-1984  32  waterborne  outbreaks  oc- 
curred in  Sweden,  affecting  nearly  12,000  people. 
These  ranged  from  single  family  outbreaks  to  com- 
munity outbreaks  affecting  up  to  3000  people.  Mi- 
crobial agents  have  been  isolated  in  40%  of  the 
outbreaks;  the  rest  are  of  unknown  etiology.  Epi- 
demiological investigations  have  shown  that  only  a 
fraction  of  the  total  number  of  cases  are  initially 
reported.  The  real  number,  as  judged  by  epidemio- 
logical follow-up  investigations,  was  in  many  cases 
ten-fold  higher.  In  almost  all  cases  the  cause  of  the 
outbreaks  were  technical  deficiencies  like  back- 
siphonage  of  wastewater  along  drainage  pipes, 
broken  sewage  or  sudden  pollution  of  raw  water 
intakes  coinciding  with  malfunction  of  chlorina- 
tion. (Authors'  abstract) 
W88-03580 


EPIDEMIOLOGICAL  MODEL  OF  THE  PO- 
TENTIAL HEALTH  RISK  ASSOCIATED  WITH 
VARIOUS  PATHOGENS  EM  WASTEWATER  IR- 
RIGATION, 

Hadassah  Medical  School,  Jerusalem  (Israel).  En- 
vironmental Health  Lab. 
H.  I.  Shuval,  P.  Yekutiel,  and  B.  Fattal. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  10,  p  191-198,  1986.  3  fig,  5  ref. 

Descriptors:  'Impaired  water  use,  'Water  pollu- 
tion effects,  'Waste  disposal,  'Public  health,  'Epi- 
demiology, Wastewater  irrigation,  Wastewater 
farming,  Land  disposal,  Bacteria,  Viruses,  Para- 
sites. 

This  study  reviewed  and  evaluated  all  available 
documented  epidemiological  evidence  to  deter- 
mine the  significant,  quantifiable  health  effects  on 
population  groups  directly  or  indirectly  exposed  to 
wastewater  irrigation:  through  occupation,  by  re- 
siding in  contiguous  communities,  or  by  consuming 
the  sewage  irrigated  crops.  An  epidemiological 
model  predicting  the  degree  of  risk  associated  with 
the  various  groups  of  pathogens  was  developed. 
The  risk  of  pathogen  transmission  by  irrigation 
with  raw  wastewater  for  most  developing  coun- 
tries is  according  to  the  following  descending 
order:  high  helminths  (Ascaris,  Trichuris,  Ankalos- 
toma  and  Taenia),  lower-  bacteria  (Typhoid  and 
Cholera),  and  lowest-  viruses.  Based  on  both  theo- 
retical and  empirical  findings,  there  appears  to  be  a 
basis  for  relaxing  the  conventional  effluent  quality 
standards  for  unrestricted  crop  irrigation.  A  guide- 
line of  no  helminths  in  1  liter  and  a  log  mean  of 
1000  coliforms  per  100  ml  is  proposed.  (Authors' 
abstract) 
W88-03581 


PROSPECTIVE  EPIDEMIOLOGICAL  STUDY 
OF  HEALTH  RISKS  ASSOCIATED  WITH 
WASTEWATER  UTILIZATION  EN  AGRICUL- 
TURE, 

Hadassah  Medical  School,  Jerusalem  (Israel).  En- 
vironmental Health  Lab. 

B.  Fattal,  P.  Yekutiel,  Y.  Wax,  and  H.  I.  Shuval. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.   10,  p  199-209,  1986.  1  fig,  9  tab,  5  ref. 

Descriptors:  'Water  pollution  effects,  'Impaired 
water  use,  'Wastewater  disposal,  'Epidemiology, 
•Wastewater  irrigation,  Wastewater  farming,  Bac- 
teria, Viruses,  Public  health,  Human  diseases. 

A  prospective  epidemiological  morbidity  and  se- 
rology study  was  carried  out  in  Israel  in  1980-82 
on  the  association  between  enteric  disease  inci- 
dence and  wastewater  utilization  in  29  kibbutzim 
(collective  agricultural  communities)  with  a  popu- 
lation of  15,605.  Morbidity  data  indicated  that  no 
significant  excess  of  enteric  disease  episode  rates 
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was  found  in  any  age  group,  including  the  0-5  year 
old  age  group,  or  in  any  occupational  group,  in 
kibbutzim  exposed  to  wastewater  aerosols  versus 
kibbutzim  using  wastewater,  but  not  exposed  to 
aerosols,  or  kibbutzim  not  exposed  to  wastewater 
in  any  form.  Viral  antibodies  in  blood  sera  of  a 
subsample  of  the  population  generally  confirmed 
the  findings  of  the  morbidity  study.  No  excess  in 
antibody  level  for  8  enteroviruses  tested  was  found 
in  the  population  exposed  to  the  aerosolized 
wastewater  versus  the  control  kibbutzim.  Howev- 
er, a  consistent  and  significant  excess  of  prevalence 
for  ECHO  4  virus  antibodies  was  found  in  the  0-5 
year  old  age  group  in  kibbutzim  exposed  to  aero- 
solized wastewater  from  nearby  towns  as  com- 
pared with  all  other  populations  (p<  0.001).  No 
excess  of  morbidity  was  detected,  however,  in  this 
group.  A  significant  excess  in  the  percentage  of 
sera  positives  was  found  for  Legionella  pneumo- 
phila (serogroup  1-8)  among  all  water  contact 
workers  versus  nonwater  contact  control  group 
workers  (4.5%  vs  1.5%).  However,  no  differences 
were  found  between  wastewater-contact  and 
clean-water  contact  workers.  In  field  studies,  aero- 
solized enteric  bacteria  and  viruses  of  wastewater 
origin  were  detected  in  air  samples  as  far  as  730m 
downwind  of  wastewater  sprinkler  irrigated  plots. 
(Authors'  abstract) 
W88-03582 


ASSESSING  RISK  OF  SOLID  WASTE  COM- 
POST, 

Wisconsin  Univ.-Stevens  Point. 

J.  M.  Dyer,  and  A.  S.  Razvi. 

BioCycle  BCYCDK,  Vol.  24,  No.  3,  p  31-36,  54, 

March  1987.  2  fig,  3  tab,  18  ref. 

Descriptors:  *Water  pollution  effects,  'Waste 
treatment,  *Solid  waste,  "Composting,  ♦Ground- 
water pollution,  'Heavy  metals,  *Path  of  pollut- 
ants, *Water  pollution  effects,  'Leaching,  Water 
pollution,  Domestic  wastes,  Bioaccumulation, 
Plant  physiology,  nutrients,  Soil  amendments,  Soil 
properties. 

A  worst  case  scenario  was  examined  by  applying 
compost  treatments  in  excess  of  recommended 
rates  for  the  soil  type  and  precipitation  rate  chosen. 
Resultant  leaching  losses  and  groundwater  con- 
tamination potential  exceeded  those  expected 
under  field  conditions  where  sound  waste  manage- 
ment techniques  may  be  practiced.  The  25%  com- 
post/soil mixture  used  closely  approached  the 
actual  lifetime  waste  application  rate  that  might  be 
used  on  a  soil  with  low  CEC  Because  the  mini- 
mum three  feet  depth  to  groundwater  requirement 
was  not  maintained  in  this  greenhouse  study,  levels 
of  nitrate  and  lead  in  the  leachate  exceeded  the 
EPA  drinking  water  standards  in  the  initial  leach- 
ing intervals.  Groundwater  contamination  by 
heavy  metals  from  the  application  of  compost  to 
sandy  soils  with  a  suitable  depth  of  subsoil  would 
be  minimal.  Nutrients  in  soluble  form  that  were  not 
taken  up  by  the  plants,  were  leached.  Nitrogen  and 
phosphorus  were  fund  at  normal  levels  in  the  plant 
tissues.  Luxury  uptake  was  observed  for  potassium 
at  the  highest  compost  treatments.  Copper  and 
zinc  were  at  normal  tissue  concentrations  in  the 
25%  compost/soil  treatment.  Lead  and  nickel 
were  below  detection  limits  for  all  treatments. 
Cadmium  was  detected  in  the  bean  fruit  of  the 
100%  compost  treatment,  but  not  in  the  other 
treatments.  Refuse-derived  compost  can  be  used  as 
a  soil  amendment  and  plant  nutrient  source  with- 
out impacting  the  environment  and  food  chain 
crops  in  excess  of  tolerable  levels.  (Main-PTT) 
W88-03595  ; 


MICROBIAL  IMPLICATIONS  OF  DIEL  VARI- 
ATIONS IN  WATER  QUALITY  PARAMETERS 
POSSIBLY  ASSOCIATED  WITH  ACID  DEPO- 
SITION IN  AN  OLIGOTROPHIC  RESERVOIR, 

New  England  Research,  Inc.,  Worcester,  MA. 
P.  A.  Erickson,  and  J.  T.  Reynolds. 
Journal  NEWWA  JENWA6,  Vol.  101,  No    1    p 
32-61,  March  1987.  10  fig,  3  tab,  33  ref. 

Descriptors:  'Sulfates,  'Microbes,  *Diel  vari- 
ations, 'Acid  rain,  'Oligotrophy  lakes,  'Water 
pollution  effects,  'Lakes,  'Hypolimnion,  'Massa- 
chusetts, Water  quality,  Reservoirs,  Environmental 


quality,  Thermal  stratification,  Monitoring,  Alka- 
linity, Ammonia,  Carbon  dioxide,  Chemicals, 
Thermocline,  Limnology. 

Monthly  monitoring  of  concentrations  of  sulfate 
and  alkalinity  in  the  surface  water  of  a  large  oligo- 
trophy reservoir  in  central  Massachusetts  in  the 
period  1971-1979  suggest  a  progressive  influence  of 
acid  deposition  on  chemical  constituents  of  the 
water  column.  Diel  monitoring  of  surface,  thermo- 
cline, and  hypolimnetic  waters  during  summer 
stratification  in  the  period  1972-1976  indicates  that 
possible  effects  of  acid  deposition  are  most  pro- 
nounced at  depths  below  the  photic  zone.  The 
observed  diel  variations  in  pH,  alkalinity,  carbon 
dioxide  and  ammonia  over  the  five-year  diel  study 
period  may  be  explained  by  assuming  pH-induced 
effects  on  microbial  populations  involved  in  miner- 
alization, nitrification  and/or  carbon  dioxide  fixa- 
tion. Diel  variations  in  water  quality  parameters 
possibly  associated  with  acid  deposition  also  sug- 
gest that  relatively  short-term  monitoring  studies 
of  deep,  hypolimnetic  waters  in  oligotrophic  sys- 
tems may  be  a  more  sensitive  and  accurate  a  means 
of  documenting  the  effects  of  acid  deposition  than 
the  more  commonly  used  long-term  monitoring 
studies  of  surface  waters.  (Author's  abstract) 
W88-03615 


REVIEW  AND  PERSPECITVE  ON  THE  USE 
OF  MIXED-FUNCTION  OXYGENASE  EN- 
ZYMES IN  BIOLOGICAL  MONITORING, 

Department  of  Fisheries  and  Oceans,  St.  John's 
(Newfoundland).  Fisheries  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-03648 


SERUM  TRANSAMINASES  ACTIVITY  AND 
HISTOPATHOLOGICAL  CHANGES  IN  CLAR- 
IAS  LAZERA  CHRONICALLY  EXPOSED  TO 
NITRITE, 

Alexandria  Univ.  (Egypt). 

M.  I.  Michael,  A.  M.  Hilmy,  N.  A.  El-Domiaty, 

and  K.  Wershana. 

Comparative    Biochemical    and    Physiology    (C) 

CBPCEE,  Vol.  86,  No.  2,  p  255-262,  1987.  6  fig,  23 

ref. 

Descriptors:  'Water  pollution  effects,  'Pollutants, 
'Nitrites,  'Toxicity,  Clarias  lazera,  Fish,  Histo- 
pathological  changes,  Chronic  toxicity,  Serum 
transaminases. 

Increase  in  serum  transaminases  (GOT  and  GPT) 
activity  attributable  to  nitrite  toxicity  was  ob- 
served in  juvenile  Clarias  lazera  after  chronic  ex- 
posure to  nitrite.  The  application  of  SGOT  and 
SGPT  assays  for  monitoring  the  effect  of  nitrite 
exposure  over  a  6-month  period  has  shown  that 
changes  in  activities  are  correlated  with  histologi- 
cal effects  in  Clarias  liver.  Kidneys  from  fish  ex- 
posed to  nitrite  were  apparently  not  different  histo- 
logically from  that  of  control  fish.  Hypertrophy 
and  hyperplasia  were  the  most  consistent  lesions 
that  occured  in  the  gills.  Lifting  of  lamellar  epithe- 
lium and  necrosis  of  some  epitheal  cells  were  also 
prominent.  (Author's  abstract) 
W88-03650 


TOXICITY  IN  TIXAPIA  ZILLI  AND  CLARIAS 
LAZERA  (PISCES)  INDUCED  BY  ZINC,  SEA- 
SONALLY, 

Alexandria  Univ.  (Egypt). 

A.  M.  Hilmy,  N.  A.  El-Domiaty,  A.  Y.  Daabees, 

and  H.  A.  A.  Latife. 

Comparative    Biochemcial    and    Physiology    (C) 

CBPCEE,  Vol.  86,  No.  2,  p  263-265,  1987   9  tab, 

22  ref. 

Descriptors:  'Pollutants,  'Water  pollution  effects, 
'Zinc,  Pollution,  'Toxicity,  Fish,  Clarias  lazera, 
Tilapia  zilli,  Bioassay,  Assay,  Seasonal  variation, 
Heavy  metals. 

Subadult  teleosts,  Tilapia  zilli  and  Clarias  lazera, 
were  exposed  in  laboratory  bioassays  to  lethal  and 
sublethal  concentrations  of  zinc,  seasonally.  It  ap- 
pears that  Tilapia  is  more  suseptible  to  Zn  than 
Clarias  and  both  species  are  more  resistant  to  Zn 
toxicity  at  lower  temperature  (during  winter).  To 


Effects  Of  Pollution — Group  5C 

determine  the  uptake  and  tissue  distribution  of  Zn 
in  the  two  species,  gill,  liver,  and  muscles  were 
analysed  at  moderate  temperature  (during  spring). 
After  a  96hr  exposure  period,  Zn  was  decreased  in 
the  following  order:  gill  >  liver  >  muscle.  (Au- 
thor's abstract) 
W88-03651 


CD-METALLOTHIONEIN  AND  METAL-EN- 
ZYMES INTERACTIONS  IN  THE  GOLDFISH 
CARASSIUS  AURATUS, 

Bologna  Univ.  (Italy). 

E.  Carpene,  P.  Cortesi,  S.  Tacconi,  O.  Cattani,  and 

G.  Isani. 

Comparative    Biochemical    and    Physiology    (C) 

CBPCEE,  Vol.  86,  No.  2,  p  267-272,  1987.  7  fig,  17 

ref. 

Descriptors:  'Water  pollution  effects,  'Cadmium, 
'Pollutants,  'Toxicity,  Enzymes,  Metals,  Heavy 
metals,  Fish,  Goldfish,  Carassius  auratus,  Alkaline 
phosphatase,  Fructose  biphosphatase,  Cadmium 
chloride,  Metallothionein. 

Goldfish  injected  with  cadmium  chloride  synthe- 
sized metallothionein.  Ten  days  after  the  first  injec- 
tion, cadmium  reached  a  mazimura  in  the  metal- 
lothionein peak  obtained  after  gel  filtration  of  liver 
cytosol.  Pyruvate  kinase  activity  again  started  to 
increase  but  did  not  reach  the  control  level.  Alka- 
line phosphatase  and  fructose  biphosphatase  did 
not  show  any  noticeable  inhibition.  From  the  re- 
sults here  reported,  a  detoxifying  role  of  metalloth- 
ionein could  be  suggested.  (Author's  abstract) 
W88-03652 


CORRELATIVE  STUDIES   ON  CHANGES  IN 
LIPID     COMPOSITION     OF     GILLS     AND 
UPTAKE     OF     CHEMICALS     OF     WILLOW 
SHINER  FISH  (GNATHOPOGON  CAERULES- 
CENS)  BY  EXPOSURE  TO  DETERGENT, 
Shiga  Prefectural  Inst,  of  Public  Health  and  Envi- 
ronmental Science,  Otsu  (Japan). 
H.  Nakanishi,  T.  Tsuda,  S.  Fukui,  and  T. 
Hirayama. 

Comparative  Biochemical  and  Physiology  (C) 
CBPCEE,  Vol.  86,  No.  2,  p  339-341,  1987.  1  fig,  3 
tab,  9  ref. 

Descriptors:  'Water  pollution  effects,  'Pollutants, 
'Toxicity,  'Detergents,  Fish,  Willow  shiner  fish, 
Gnathopogon  caerulescens,  Lipids,  Gill  extracts, 
Cholesterol,  Bioassay. 

One  group  of  willow  shiner  (Gnathopogan  caer- 
ulescens) was  exposed  to  0.1  mg/1  dodecylbenzen- 
esulfonate  (DBS)  for  analysis  of  lipid  composition 
of  gill  extracts.  Another  group  of  fish  was  exposed 
to  0.0003  mg/1  2,4,6-trichlorophenyl-4'-nitro- 
phenyl-ether  (CNP)  after  regular  intervals  of  pre- 
exposure to  0. 1  mg/1  DBS  for  analysis  of  uptake  of 
CNP.  The  whole  body  residues  of  CNP  were 
characterized  by  a  60  percent  drop  in  DBS  pre- 
exposure for  14  and  21  days.  The  cholesteral/total 
phospholipid  ratio  increased  to  0.22  and  0.28  after 
14  and  21  days  from  the  normal  of  0.18.  These 
biochemical  results  might  be  correlated  with  the 
changes  observed  by  the  uptake  of  CNP.  (Author's 
abstract) 
W88-03653 


CHANGES  OF  THE  LIVER  UDP-GLUCURON- 
OSYLTRANSFERASE  ACTIVITY  ON  TROUT 
(SALMO  GAIRDNERI  RICH.)  ACUTELY  EX- 
POSED TO  SELECTED  AQUATIC  TOXI- 
CANTS, 

Helsinki  Univ.  (Finland).  Dept.  of  Zoology. 
M.  Castren,  and  A.  Oikari. 

Comparative  Biochemical  and  Physiology  (C) 
CBPCEE,  Vol.  86,  No.  2,  p  357-360,  1987.  1  fig,  3 
tab,  26  ref. 

Descriptors:  'Water  pollution  effects,  'Pulp 
wastes,  'Pollutants,  'Trout,  'Toxicity,  Liver,  Poi- 
sons, Salmo  gairdneri,  Hazardous  materials,  Rain- 
bow trout,  Effluents. 

Rainbow  trout  were  exposed  for  4  or  8  days  to 
various  types  of  toxicants,  each  applied  to  the  test 
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Group  5C— Effects  Of  Pollution 

water  at  a  high  sublethal  concentration.  The  activi- 
ty of  liver  UDP-glucuronosyltransferase  (UDP- 
GT)  was  assayed  from  the  submitochondrial  frac- 
tion using  p-nitrophenol  as  an  aglycone.  Activity 
of  UDP-GT  was  inhibited  by  2,4,6-trichloro- 
phenol,  pentachlorophenal  and  dehydroabietic 
acid,  all  toxicants  regularly  found  in  effluents  of 
the  pulp  and  paper  industry.  The  heavy  metals 
cadmium  and  zinc,  the  polychlorinated  biphenyl, 
Pyralene  3010,  and  chloroform  did  not  affect 
UDP-GT  activity.  The  slimicide  N-methyl-dithio- 
carbamate  signifcantly  increased  the  enzyme  activ- 
ity. (Author's  abstract) 
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COMPARATIVE  STUDIES  ON  ADDITIVE  EF- 
FECTS OF  SODIUM  DODECYLBENZENSUL- 
FONATE  AND  SODIUM  STEARATE  ON 
UPTAKE  OF  CHEMICALS  BY  WILLOW 
SHINER  (GNATHOPOGON  CAERULESCENS), 
Shiga  Prefectural  Inst,  of  Public  Health  and  Envi- 
ronmental Science,  Otsu  (Japan). 
H.  Nakanishi,  T.  Tsuda,  S.  Fukui,  and  T. 
Hirayama.  . 
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Descriptors:  *Water  pollution  effects,  *Detergents, 
♦Pollutants,  'Toxicity,  Pollution,  Willow  shiner, 
Gnathopogon,  Sodium  dodecylbenzensulfonate, 
Sodium  stearate,  Chemical  wastes,  Freshwater 
fish,  Fish,  Heavy  metals. 

Comparative  studies  between  sodium  dodecylben- 
zenesulfonate  (DBS)  and  sodium  stearate  (SNa) 
were  performed  on  the  additive  effects  of  the 
uptake  of  chemicals  in  a  fresh  water  fish,  the 
willow  shiner  (Gnathopogan  caerulescens),  by  the 
use  of  a  continuous  flow  water  system.  The  chemi- 
cals selected  were  2,4,6-trichlorophenyl  ether 
(CNP)  as  a  non-polar  lipophilic  substance  and  cad- 
mium salt  (Cd)  as  polar  hydrophylic  substance. 
DBS  displayed  no  promotive  and  depressed  effects 
on  the  uptake  of  Cd.  SNa  had  no  promotive  and 
depressed  effects  on  the  uptake  of  CNP  and  Cd. 
(Author's  abstract) 
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INFLUENCE  OF  WATER  PH  ON  THE  PERTVI- 
TELLINE  FLUID  OF  PERCH  (PERCA  FLUVIA- 
TDLIS)  EGGS, 

Buckingham  Univ.  Coll.  (England).  Dept.  of  Life 

Sciences. 

K.  L.  Shephard. 

Comparative    Biochemical    and    Physiology    (C) 

CBPCEE,  Vol.  86,  No.  2,  p  383-386,  1987.  3  fig,  16 

ref. 

Descriptors:  Descriptors:*Pollutants,  *Water  pol- 
lution effects,  *Acidity,  *Hydrogen  ion  concentra- 
tion, Perch,  Fish,  Perca,  Perivitelline  fluid,  Eggs, 
Pollution,  Water  pollution. 

The  diameter,  trans-chorion  potential  difference 
and  perivitelline-fluid  pH  of  the  eggs  of  perch 
(Perca  fluviatilis)  have  been  measured  in  a  range  of 
water  pH  (8-4.5).  The  water  used  was  relatively 
nutrient  rich.  Eggs  transferred  from  pH  8  to  pH 
4.5  shrink;  probably  as  a  result  of  loss  of  water 
from  perivitelline  fluid.  Trans-chorion  potential 
differences  are  close  to  zero  over  the  range  of  pH. 
Mean  perivitelline-fluid  pH  is  higher  than  external 
water  pH  at  pH  6.7  and  above.  Below  pH  6.7, 
mean  perivitelline-fluid  pH  is  approximately  the 
same  as  external  water  pH.  The  results  suggest  a 
non-Donnan  distribution  of  hydrogen  ions.  The 
results  are  compared  with  data  on  salmonid  eggs  in 
nutrient-poor  waters.  (Author's  abstract) 
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ref. 

Descriptors:  *Aromatic  hydrocarbons,  'Toxicity, 
•Oil  wastes,  'Carcinogens,  'Pollutants,  'Hydro- 
carbons, 'Water  pollution  effects,  Fish,  Trout, 
Rainbow  trout,  Human  cells,  DNA,  Aflatoxin, 
DNA  repair  synthesis,  Human  fibroblast,  Gonads, 
Liver. 

Unscheduled  DNA  repair  synthesis  was  measured 
autoradiographically    in    cultured    rainbow    trout 
gonad   (RTG)  and  human  fibroblast  (HF)  cells 
following  exposure  to  aflatoxin  Bl  (AFB1),  3,4- 
benzopyrene        (BP),         1,2,5,6-dibenzanthracene 
(DBA),  1,2-benzanthracene  (BA)  and  pyrene  (PY) 
activated  with  S9  prepared  from  rainbow  trout 
liver.  S9  from  rainbow  trout  injected  with  Aroch- 
lor  1254  or  an  oil  extract  was  compared  with  S9 
from  Fischer  rats  injected  with  Arochlor  1254  for 
the  ability  to  activate  AFB1  and  cause  DNA  repair 
in  RTG  and  HF  cells.  All  three  types  of  S9  acti- 
vated AFB1,  but  the  measured  DNA  repair  re- 
sponse was  greater  in  the  HF  cells.  A  significant 
grain  count  response  was  found  following  expo- 
sure of  HF  cells  to  fish  S9-activated  BP.  Using 
assay  conditions   which   enhance   fish  cell   grain 
counts,  a  significant  level  of  DNA  repair  was  also 
found  in  RTG  cells  exposed  to  fish  S9-activated 
BP.  Marginal  but  statistically  significant  amounts 
of  DNA  repair  were  elicited  in  HF  and  RTG  cells 
exposed  to  rainbow  trout  S9-activated   BA  and 
DBA,  but  no  response  was  detected  following  PY 
exposure.  Fish  S9  was  able  to  activate  a  series  of 
polycyclic    aromatic    hydrocarbons    (PAH)    and 
cause  DNA  repair  synthesis  in  both  fish  and  mam- 
malian cells.  The  magnitude  of  the  repair  response 
roughly  parallels  the  carcinogenic  potential  of  the 
PAHs.  These  results  elicit  trans  species  and  phyla 
comparisons  which  help  to  validate  fish  as  models 
for  aquatic  carcinogenesis  research,  and  also  dem- 
onstrate   PAH    DNA-damaging    effects    on    fish 
DNA,  adding  further  credence  for  studying  the 
effects  of  these  chemicals  on  aquatic  organisms. 
(Author's  abstract) 
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STUDIES  ON  THE  INFLUENCE  OF  NITRITE 
ON  METHEMOGLOBIN  FORMATION  IN 
AMOZONIAN  FISHES, 

California  Univ.,  San  Diego,  La  Jolla.  Lab.  for 
Comparative  Biochemistry. 
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Twenty  one  species  of  fishes,  collected  form  the 
Rio  Solimoes  and  a  tributary  lake  in  the  Amazon 
Basin  near  Manaus,  showed  a  wide  range  of  methe- 
moglobin formation  lhr  after  a  dose  of  30  mg/kg 
of  sodium  nitrite  i.p.  Methemoglobin  formation  in 
two  experimental  fishes,  Brycon  cf.  melanopterum 
and  Semaprochilodus  insignis,  maintained  in  tanks 
in  our  INPA  laboratory,  was  studied  in  detail. 
Both  fishes  survived  a  dose  of  10  mgAg  of  nitrite 
i.p.  but  usually  died  within  3hr  of  a  dose  of  30  mg/ 
kg  with  levels  of  blood  methemoglobin  in  excess  of 
80  percent.  Methemeglobin  produced  in  vitro  by 
addition  of  nitrite  to  fresh  blood  was  gradually 
reduced  back  to  hemoglobin  over  a  period  of 
several  hours  at  room  temperature.  Hemoglobin  in 
hemolysates  was  auto-oxidized  to  methemoglobin 
at  pH  6.1  and  below  but  not  at  6.9  and  above. 
(Author's  abstract) 
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DNA  REPAIR  SYNTHESIS  IN  CULTURED 
FISH  AND  HUMAN  CELLS  EXPOSED  TO 
FISH  S9-ACTIVATED  AROMATIC  HYDRO- 
CARBONS, 

British  Columbia  Cancer  Research  Center,  Van- 
couver. Environmental  Carcinogenesis  Unit. 
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EFFECTS  OF  SALINITY  AND  VARYING 
BORON  CONCENTRATIONS  ON  BORON 
UPTAKE  AND  GROWTH  OF  WHEAT, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

F.  T.  Bingham,  J.  E.  Strong,  J.  D.  Rhoades,  and  R. 

Keren. 
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Descriptors:  'Soil  management,  'Water  pollution 
effects,  'Path  of  pollutants,  'Soil  water,  'Irriga- 
tion, 'Boron,  Wheat,  Osmotic  potential,  Sandcul- 
ture  experiments,  Triticum,  Toxicity,  Salinity, 
Chemical  properties. 

Two    sandculture    experiments    were    conducted 
with  wheat  to  determine  the  effects  of  osmotic 
potential  and  fluctuating  boron  concentrations  on 
B  availability  (toxicity),  shoot  growt  and  leaf  con- 
centrations of  B  wheat.  The  first  experiment  con- 
sisted of  growing  wheat  to  the  spike  emergence 
stage  in  sandcultures  irrigated  with  a  complete 
nutrient  solution  containing  1.0,  7.5,  and  15.0  mg 
Bl(-l)  and  having  potential  values  of  -0.02,  -0.07,  - 
0.12,  and  0.17  MPa  produced  by  CaC12-NaCl  addi- 
tions. Statistically,  shoot  weight  was  independently 
influenced  by   the  B  treatments  but  not  by   its 
interaction.  Only  the  B  treatment  had  a  significant 
effect  on  leaf  boron  concentrations;  the  B  x  poten- 
tial interaction  was  nonsignificant  with  respect  to 
leaf  B  concentrations.  The  second  experiment  was 
designed  to  determine  if  growth  and  B  uptake  of 
wheat  responds  to  the  time  integrated  mean  (TIM) 
concentration  of  B.  This  experiment  consisted  of 
four  fixed-B  concentrations  and  four  fluctuating-B 
concentrations  designed  to  produce  two  TIM  con- 
centrations approached  low  to  high  and  vice  versa. 
With  respect  to  shoot  weight,  there  was  no  statisti- 
cal difference  among  treatments  having  the  same 
TIM  concentration  during  the   10  week  experi- 
ment. However,  shoot  B  concentrations  differed 
greatly;  they  were  higher  when  the  B  concentra- 
tion was  progressively  increased  over  the  10  week 
period.  Leaf  B  concentrations  (Y  leaf  at  flower- 
ing), while  not  as  the  shoot  B  concentrations,  were 
also  higher  under  the  treatment  of  increasing  B 
concentration,  indicating  B  uptake  rates  are  higher 
for  mature   plants  than  for  seedlings.   (Author's 
abstract) 
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EFFECTS  OF  COLORANTS  IN  THE  AQUATIC 
ENVIRONMENT, 

Imperial  Chemical  Industries  Ltd.,  Brixham  (Eng- 
land). Brixham  Lab. 
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Modern  colorants  use  a  variety  of  chromophoric 
groups  which  in  turn,  may  carry  a  wide  range  of 
substituents,  both  to  influence  the  color,  and  to 
provide  the  required  properties  for  dyeing  particu- 
lar substrates.  Thus,  there  are  many  thousands  of 
different  substances  used  as  commercial  clorants. 
Further,  the  introduction  of  new  structures  to  meet 
particular  demands  for  shade  and  application  is  still 
in  an  area  of  major  innovative  activity.  However, 
in  general,  individual  products  have  a  relatively 
low  sales  volume  and  the  strategy  which  has  been 
developed  to  assess  the  effect  of  dyestuffs  (water- 
soluble,  or  water-dispersible,  colorants)  in  the  envi- 
ronment must  necessarily  be  different  from  that 
appropiate  for,  say,  pesticides.  The  paper  discusses 
this  strategy  and  shows  how  a  'base  set'  package  of 
data,  the  concept  of  which  was  developed  by  the 
clorant  industry  years  ahead  of  the  *6th  Amend- 
ment' Directive,  may  be  used  to  assess  the  possible 
effects  of  a  specific  dyestuff  when  discharged  in  an 
aqueous  effluent.  As  a  second  part  of  the  strategy, 
the  paper  addresses  more  general  questions  relating 
to  the  ultimate  fate  of  dyestuffs  when  discharged  in 
aqueous  effluents  and  in  particular  considers  their 
most  likely  environmental  distribution,  their  poten- 
tial for  bioaccumulation,  and  their  biodegradabi- 
lity.  (Author's  abstract) 
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BIOCONCENTRATION   OF   ALCOHOL   ETH- 
OXYLATES  IN  CARP  (CYPRINUS  CARPIO), 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


Yoshida. 

Ecotoxicology  and  Environmental  Safety 
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Descriptors:  *Water  pollution  effects,  *Path  of  pol- 
lutant, 'Isotope  studies,  'Hydrocarbons,  'Deter- 
gents, 'Surfactants,  Alcohol,  Fish,  Carp,  Cyprinus, 
Alcohol  ethoxylates,  Biodegradation,  Metabolites, 
Nonionic  surfactants,  Tracers. 

The  uptake,  distribution,  and  clearance  of  three 
labled  nonionic  surfactants,  14C-labled  dodecyl 
tetra(Oxyethylene)  ether  (14C-C12-AE(4)),  14C- 
labled  dodecyl  octa(oxyethylene)  ether  (14C-C12- 
AE(8)),  and  14C-labeled  dodecyl 

hexadeca(oxyethylene)  ehter  (14C-C12-AE(16)) 
were  investigated  in  carp  (Cyprinus)  exposed  to 
concentrations  of  0.2-0.6  mg  per  liter,  using  whole- 
body  autoradiography  and  the  liquid  scintillation 
counting  method.  14C  radioactivity  was  rapidly 
absorbed  into  the  fish  body  and  distributed  in  the 
skin,  nasal  and  oral  cavities,  gills,  brain,  hepatopan- 
creas,  kidney,  gall  bladder,  and  intestinal  content  at 
comparatively  high  concentrations.  The  calculated 
wet  weight  whole-body  bioconcentration  factor  at 
steady  state  in  the  fish  exposed  to  14C-C12-AE(4), 
14C-C12-AE(8),  or  14C-C12-AE(16)  for  72  hr  was 
310,  220,  or  4.3  respectively.  Clearance  of  14C 
radioactivity  from  the  fish  body  was  rapid,  with 
half-lives  of  30-80hr.  The  metabolites  of  14C-C12- 
AE(4)  were  also  examined  in  gills,  blood,  kidney, 
hepatopancreas,  or  gall  bladder  using  thin-layer 
chromatography.  (Author's  abstract) 
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EFFECT  OF  LINEAR  ALKYL  BENZENE  SUL- 
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WITH  SCANNING  ELECTRON  MICROSCOPE, 

Industrial  Toxicology  Research  Centre,  Lucknow 
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Pathomorphological  changes  in  the  skin  was  no- 
ticed under  the  scanning  electron  microscope  in 
fish  fingerlings  (Cirrhina  mrigala)  exposed  to  0.005 
ppm  (25  percent  of  the  LC50)  concentration  to 
linear  alkyl  benzene  sulfonate.  The  epitheal  cells 
present  in  the  epidermis  of  the  skin  were  found  to 
secrete  more  mucas  with  linear  alkyl  benzene  sul- 
fonate (LAS)  than  did  controls.  The  presence  or 
disposition  of  mucus  on  the  surface  of  skin  indicat- 
ed likely  molecular  interaction  between  constitu- 
ents of  mucus  and  LAS.  (Author's  abstract) 
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HISTOPATHOLOGICAL  CHANGES  IN  LIVER 
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In  Channa  panctatus  exposed  to  safe  (100  ppm)  and 
sublethal  (500  ppm)  concentrations  of  the  com- 
monly used  fertilizer  ammonium  sulfate  for  6 
months,  from  January  to  June,  hepatocytes  re- 
vealed initial  hypertrophy  followed  by  exaustion  as 
evidenced  by  deranulation,  nuclear  pyknosis,  and 
focal  necrosis.  Thyroid  follicles  exhibited  various 
degrees  of  hypertrophy,  hyperplasia,  hyperemia, 
and  reduction  in  colloid  content.  In  both  the  liver 


and  the  thyroid,  changes  were  more  pronouced  in 
the  500-ppm-treated  fish.  These  results  suggest  that 
this  fertilizer,  which  is  washed  into  the  water 
system  in  small  quantities,  may  cause  dose-depend- 
ent dysfunction  of  liver  and  thyroid.  (Author's 
abstract) 
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Wood  frog  (Rana  sylvatica)  tadpoles  were  exposed 
to  50mg  thiosemicarbazide  (TSC)/liter  water  for 
varying  lengths  of  time  and  at  different  develop- 
mental stages.  Short  exposure  periods  (3  and  6hr) 
displayed  no  visible  deformaties.  Exposure  periods 
of  12  or  more  hr  caused  slight  to  severe  abnormal- 
ties,  with  a  direct  relationship  between  length  of 
exposure  and  degree  of  deformity.  Tadpoles  ex- 
posed to  TSC  from  posthatching  days  24-30  were 
more  seriously  affected  than  were  tadpoles  ex- 
posed at  an  older  age.  (Author's  abstract) 
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Three  related  amides  (diuron,  2-(octyloxy)  acetan- 
lide,  and  salicylanilide)  were  evaluated  for  toxicity 
to  aquatic  microcosm  communities.  Effects  were 
measured  at  the  ecosystem  level  using  changes  in 
pH,  Eh  (redox  potential),  and  dissolved  oxygen  as 
indicators  of  toxicity.  These  values  were  used  to 
calcualte  the  resistance,  resilience,  and  relative  in- 
stability of  the  microecosystems  to  each  compound 
at  comparable  dose  levels  of  approximately  2500 
mg/liter.  Such  measures  have  often  been  used  in  a 
theoretical  context,  but  have  not  received  wide 
practical  application.  The  systems  displayed  low 
resistance  and  no  response  to  diuron,  high  resist- 
ance and  low  resilience  to  2-(octyloxy)  acetanilide, 
and  no  response  to  salicylanilide.  At  a  higher  expo- 
sure level  (9800  microgram/1  salicylanilide),  the 
systems  showed  low  resistance  and  high  resilience. 
Both  this  approach  and  more  traditional  dose-re- 
sponse measures  of  toxicity  indicated  that  diuron 
was  clearly  the  most  toxic  compound,  followed  by 
2-(octyloxy)  acetanilide  and  salicylanilide.  While 
microcosm  toxicity  tests  were  slightly  less  sensitive 
than  some  single  species  tests,  they  provided  im- 
portant additional  information  on  the  extent  of 
perturbations  and  the  rate  of  ecosystem  recovery. 
(Author's  abstract) 
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'Drinking  water,  'Fluoridation,  'Fluorides, 
•Water  treatment,  Potable  water,  Radium,  Stronti- 
um, Nitrogen. 


Fluoride  in  drinking  water  and  32  other  drinking 
water  variables  were  evaluated  in  an  epidemiologic 
study  of  158  municipalities  in  the  State  of  Iowa. 
The  study  included  3  study  groups:  two  for  con- 
trolled fluoridation  and  one  for  natural  fluoride. 
Previous  epidemiologic  studies  of  fluoride  in  drink- 
ing water  parameters.  The  results  indicated  that 
controlled  fluoridation  municipalities  were  more 
likely  to  have  initiated  other  treatment  practices 
such  as  chlorination.  Natural  fluoride  drinking 
water  concentrations  were  positively  correlated 
with  water  source  depth,  and  thereby  related  to 
other  depth-associated  variables  such  as  radium 
226,  strontium,  and  nitrogen.  Future  epidemiologic 
studies  evaluating  the  safety  of  fluoride  in  drinking 
water  should  address  the  potential  for  confounding 
by  other  water  variables  and  treatment  processes. 
(Author's  abstract) 
W88-03671 


EFFECT  OF  PETROLEUM  HYDROCARBONS 
ON  ATLANTIC  COD,  GADUS  MORHUA,  FOL- 
LOWING CHRONIC  EXPOSURE, 

Department  of  Fisheries  and  Oceans,  St.  John's 

(Newfoundland). 

J.  W.  Kiceniuk,  and  R.  A.  Khan. 

Canadian  Journal  of  Zoology  CJZOAC,  Vol.  65, 

No.  3,  p  490-494.  March  1987.  4  tab,  23  ref. 

Descriptors:  'Oil  spills,  'Water  pollution  effects, 
'Oil  wastes,  'Pollutants,  'Hydrocarbons,  Atlantic 
cod,  Pollution,  Fish,  Gadus,  Ecosystems,  Gameto- 
genesis,  Mortality,  Bioaccumulation. 

Experiments  were  conducted  to  ascertain  the  ef- 
fects of  crude  oils  at  low  concentrations  on  Atlan- 
tic cod  (Gadus  morhua)  following  long-term  expo- 
sure (3-21  weeks)  in  a  flow-through  seawater 
sytem.  Control  and  oil-treated  fish  were  fed  to 
satiation.  Effects  were  assessed  by  comparing  con- 
dition factor,  organ  indices,  and  hematological 
values  with  those  of  corresponding  control  ani- 
mals. No  mortality  occured  but  food  consumption 
was  significantly  reduced  in  oil-treated  cod,  espe- 
cially during  summer-autumn.  Condition  factor 
and  somatic  indices  of  some  organs  were  lower  in 
oil-treated  fish.  Effects  of  oil  exposure  were  less 
distict  during  winter,  as  food  intake  in  both  grups 
of  fish  was  reduced  considerably.  The  rate  of 
gametogenesis  was  slower  in  male  cod  exposed  to 
oil  fractions  in  summer-autumn  whereas  spermea- 
tion  was  delayed  in  fish  treated  in  winter-spring. 
These  studies  provide  evidense  that  feeding, 
growth,  and  reproduction  in  male  cod  are  biologi- 
cally important  variables  that  are  affected  follow- 
ing chronic  exposure  to  petroleum.  (Author's  ab- 
stract) 
W88-03673 


LETHAL  EFFECTS  OF  VANADIUM  TO  TWO 
LIFE  STAGES  OF  BROOK  TROUT  SALVE- 
LINUS  FONTINALIS  (MITCHILL), 

Environmental    Protection    Service,    Dartmouth 

(Nova  Scotia). 

W.  R.  Ernst,  and  E.  T.  Garside. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  65, 

No.  3,  p  628-634,  March  1987.  2  fig,  3  tab,  40  ref. 

Descriptors:  'Water  pollution  effects,  'Heavy 
metals,  'Pollutants,  Trout,  'Brook  trout,  'Vanadi- 
um, Metals,  Fish,  Salvelinus,  Food  chains,  Toxici- 
ty, Alevins,  Acidity,  Yearlings. 

Alevins  of  brook  trout  (Salvelinus  fontinalis)  were 
less  sensitive  to  vanadium  than  were  yearlings,  the 
96th-h  LC50  being  24  and  7  mg  V/L,  respectively. 
'Lethal  thresholds'  were  not  attained  during  alevin 
exposures  for  33  days  and  yearling  fish  exposures 
for  12  days.  Vanadium  solutions  were  also  rendred 
less  toxic  by  the  addition  of  sulfuric  acid  and 
sodium  hydroxide,  suggesting  that  a  toxic  effect  of 
vanadium  is  an  increased  loss  of  electrolytes  from 
membrane  surfaces.  (Author's  abstract) 
W88-03674 


ABUNDANCE,  GROWTH,  AND  FOOD 
SUPPLY  OF  WHITE  SUCKERS  (CATOSTO- 
MUS  COMMERSONI)  IN  RELATION  TO 
LAKE  MORPHOMETRY  AND  PH, 
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Group  5C— Effects  Of  Pollution 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 

E.  A.  Trippel,  and  H.  H.  Harvey. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  65, 

No.  3,  p  558-564,  March  1987.  5  tab,  44  ref. 

Descriptors:  *Water  pollution  effects,  *Acidity, 
•Limnology,  'Pollutants,  'Hydrogen  ion  concen- 
tration, Fish,  Lakes,  Lake  morphometry,  Lake 
fisheries,  Food  chains,  Food  supply,  White  suck- 
ers, Catostomus,  Ontario. 

Associations  between  the  abundance,  body 
growth,  and  food  supply  (chrinonomid  and  ephe- 
meropteran  larvae)  of  white  suckers,  and  lake  mor- 
phometry and  water  chemistry  were  determined 
for  eight  Ontario  lakes.  White  sucker  abundance 
was  low  in  three  deep-acid  lakes,  intermediate  in 
two  deep-circumneutral  lakes,  and  high  in  three 
shallow-acid  lakes.  Abundance  was  negatively  cor- 
related with  both  maximum  lake  depth  (r  =  -0.71) 
and  mean  lake  depth  (r  =  -0.67)  and  positively 
correlated  with  the  morphoedaphic  index  (r  = 
0.67).  Generally,  4-year-old  white  suckers  were 
largest  in  deep-acid  lakes,  intermediate  in  size  in 
deep-circumneutral  lakes,  and  smallest  in  shallow 
acid  lakes.  Fork  length  and  somatic  weight  at  age  4 
were  negatively  correlated  with  white  sucker 
abundance  (r  =  -0.76  and  -0.80,  respectively),  posi- 
tively correlated  with  density  of  chironomid  larvae 
(r  =  0.62  and  0.68,  respectively),  and  negatively 
correlated  with  pH  (r  =  -0.67  and  -0.70,  respec- 
tively). The  von  Bertalanffy  estimates  of  maximum 
attainable  fork  length  for  both  sexes  were  consider- 
ably larger  in  both  deep-acid  and  deep-circumneu- 
tral than  in  shallow-acid  lakes.  Correlations  indi- 
cated that  oligotrophic  lakes  contain  white  suckers 
with  a  large  fork  length,  the  strongest  correlation 
being  with  maximum  lake  depth.  (Author's  ab- 
stract) 
W88-03675 


DEPOSITION  OF  ALUMINUM  IN  THE  GILL 

EPITHELIUM  OF  RAINBOW  TROUT  (SALMO 

GAIRDNERI  RICHARDSON)  SUBJECTED  TO 

SUBLETHAL    CONCENTRATIONS    OF    THE 

METAL, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 

J.  H.  Youson,  and  C.  M.  Neville. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  65, 

No.   3,  p  647-656,   March   1987.    12  fig,   35  ref. 

Descriptors:  *Pollutants,  *Water  pollution  effects, 
♦Acidity,  *Acid  rain,  'Aluminum,  *Rainbow  trout, 
Toxicity,  Trout,  Fish,  Epithelium,  Gills,  Salmo, 
Metals,  Pollution,  Hydrogen  ion  concentration. 

Rainbow  trout  (Salmo  gairdneri  Richardson)  were 
exposed  to  acid  and  sublethal  concentrations  of 
inorganic  aluminum  (1.6  micromolar  at  pH  6.1;2.8 
micromolar  at  pH  5.5,  5.0,  and  4.5);  aluminum  was 
also  administered  in  combination  with  organic  acid 
at  pH  4.5  and  5.0.  The  gill  epithelium  was  exam- 
ined by  transmission  electron  microscopy  and  by 
electron  probe  X-ray  microanalysis.  Control  fish  at 
pH  7.3  without  aluminum  showed  normal  mor- 
phology but  increased  acidity  and  (or)  decreased 
hardness  resulted  in  a  greater  exposure  of  chloride 
cells  at  the  epithelial  surface.  All  fish  exposed  to 
aluminum  had  electron-dense  particles  on  the  sur- 
face of  the  respitory  (pavement)  epithelial  cells  and 
chloride  cells  of  the  gills  and  most  cells  had  these 
deposits  in  varying  concentrations  within  cytoplas- 
mic vacuoles  and  dense  bodies.  It  was  shown  by  X- 
ray  microanalysis  that  the  deposits  contained  alu- 
minum. Increased  acidity  did  not  alter  the  pattern 
of  distribution  of  aluminum  particles  but  a  heavy 
concentration  of  this  metal  followed  the  addition 
of  organic  acid.  The  accumulation  of  aluminum  on 
and  within  epithelial  cells  and  increased  exposure 
of  chloride  cells  in  the  gills  might  reflect  decreased 
oxygen  uptake  and  increased  ion  loss  in  trout,  and 
probably  are  responsible  for  the  toxicity  of  alumi- 
num to  fish  in  acid  environment.  (Author's  ab- 
stract) 
W88-03676 


J.  H.  Exon,  L.  D.  Koller,  C.  A.  O'Reilly,  and  J.  P. 

Bercz. 

Toxicology  TXCYAC,  Vol.  44,  No.  3,  p  257-269, 

June  1987.  5  tab,  26  ref. 

Descriptors:  'Water  treatment,  'Disinfection, 
'Chlorine  disinfectants,  'Drinking  water  disinfect- 
ants, 'Sodium  hypochlorite,  'Monochloroamine, 
Immunology. 

Male  Sprauge-Dawley  rats  were  exposed  to  chlo- 
rine-based disinfectants  in  the  drinking  water  from 
weaning  to  12  wk  old,  at  which  time  they  were 
killed  and  assessed  for  immune  competence.  The 
disinfectants  used  were:  sodium  hypochlorite  (5, 
15,  and  30  ppm)  and  monochloramine  (9,  19,  38 
pmm).  Significant  reductions  of  spleen  weight,  de- 
layed-type  hypersensitivity  reactions,  and  oxida- 
tive metabolism  by  macrophages  were  observed 
only  in  groups  of  rats  exposed  to  high  levels  (30 
pmm)  of  sodium  hypochlorite,  while  prostagland 
E2  (PGE2)  production  was  elevated.  Rats  exposed 
to  the  higher  doses  of  monochloromine  had  re- 
duced spleen  weights  (38  ppm),  decreased  anti- 
body synthesis  (9  and  19  ppm)  and  augmented 
PGE2  production  (19  and  38  ppm).  These  types  of 
effects  on  the  immune  system  are  a  previously 
unrecognized  potential  side-effect  of  the  ubiquitous 
practice  of  disinfection  of  water  with  chlorine 
compounds.  The  subtle  toxic  effects  of  these  chem- 
cials  that  result  from  long-term,  long-level  expo- 
sure must  be  fully  realized  before  other  proposed 
uses  of  chlorine  are  acceptable,  such  as  for  de- 
odorization  of  disinfection  of  industrial  waste 
waters.  These  uses  would  greatly  increase  the 
amount  of  chlorine  and  chlorine  reaction  products 
in  the  aquatic  envirornment.  Additional  studies 
may  be  warranted  to  assess  the  effects  of  chronic 
low  level  exposure  to  these  compounds  in  several 
species.  (Peters-PTT) 
W88-03686 

GROWTH  AND  AGGREGATION  BEHAVIOR 
OF  REPRESENTATIVE  PHVTOPLANKTON 
AS  AFFECTED  BY  THE  ENVIRONMENTAL 
CONTAMINANT  DIN-BUTYL  PHTHALATE, 

California   State   Univ.,    Long   Beach.    Dept.    of 

Chemistry. 

R.  Acey,  P.  Healy,  T.  F.  Unger,  C.  E.  Ford,  and 

R.  A.  Hudson. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.l,  p  1-6,  July 

1987.  1  fig,  1  tab,  11  ref.  March  of  Dimes  Birth 

Defects  Foundation  grant  No.  15-48. 

Descriptors:  'Dialkylphthalates,  'Phytoplankton 
growth,  'Water  pollution  effects,  'Marine  algae, 
Cyanophyta,  Diatoms,  Chlorophyta,  Environmen- 
tal contaminants,  Brine  shrimp,  Aquatic  species. 

The  surface  waters  of  the  Gulf  of  Mexico  contain 
approximately  1  microgram  of  di-n-butyl  phthalate 
per  liter.  In  some  fresh  waters,  in  Lake  Superior, 
for  example,  the  concentration  of  this  chemical 
was  found  to  be  even  higher,  0.3  ppm.  Blue-green 
and  green  algae  and  diatoms  at  initial  concentra- 
tions of  200-7-/microliter  in  modified  artificial  sea 
water  media  were  exposed  to  the  following  con- 
centrations of  di-n-butyl  phthalate  (DNBP):  10,  25, 
50,  and  100  microM  for  Thalassioria  pseudoma,  1 
and  10  mircoM  for  Dunaliella  parva,  10,  100,  and 
500  nM,  and  1  and  10  miroM  for  Synechococcus 
lividus.  DNBP  markedly  affected  the  growth  and/ 
or  aggregation  behavior  of  the  algae  and  diatom 
species  studied.  If  the  sensitivity  of  fresh  water 
phytoplankton  is  similar  to  that  observed  in  this 
study,  then  the  disapperance  of  various  aquatic 
species  from  lakes  and  streams  may  be  linked  to 
the  level  of  phthalates  now  present.  Given  the  rate 
of  oceanic  contamination  by  phthalates,  these  sub- 
stances could  alter  the  distribution  of  the  salt  water 
phytoplankton.  (Peters-PTT) 
W88-03687 


Toxicology  BECTA6,  Vol.  39,  No.l,  July  1987.  2 
fig,  3  tab,  17  ref. 

Descriptors:  'Alumunium,  'Acid  rain,  'Water  pol- 
lution effects,  'Acid  rain  effects,  'Sodium  balance, 
♦Mortality,  'Acid  streams,  'Atmospheric  deposi- 
tion, Trout,  Toxicity. 

Toxicological  studies  indicate  that  aluminum 
which  is  organically  bound  is  not  toxic,  whereas, 
exposure  of  brook  trout  to  inorganically  com- 
plexed  and  free  aluminum  ions  can  result  in  meas- 
urable reduction  in  growth  and  survival.  Death  of 
freshwater  fish  exposed  to  low  hydrogen  ion  con- 
centration is  primarily  due  to  failure  of  sodium 
regulation.  Low  hydrogen  ion  concentration 
reduce  sodium  influx  and  greatly  increase  efflux 
resulting  in  a  net  loss  of  sodium.  Ionoregulatory 
failure  may  trigger  circulatory  collapse  which  fi- 
nally causes  death.  A  study  was  conducted  to 
determined  whether  or  not  aluminum  accelerates 
net  sodium  loss  in  fish  exposed  to  pH  5.0  soft  water 
(calcium  >  5  mg/L)  and  if  so,  to  discover  whether 
or  not  the  magnitude  of  loss  might  account  for 
mortality  of  fish  in  waters  acidified  by  atmospheric 
deposition.  The  laboratory  experiments,  using  fin- 
gerling  brook  trout,  show  that  in  the  absence  of 
added  chelating  agents,  ambient  aluminum  could 
account  for  severe  body  sodium  depletion  at  pH 
5.0.  Results  also  indicate  that  elevated  aluminum 
concentrations  due  to  acidification  can  cause  fish 
mortality  by  interfering  with  ionoregulation.  (Ray- 
PTT) 
W88-03688 

ACUTE  TOXICITY  OF  GARLON  4  AND 
ROUNDUP  HERBICIDES  TO  SALMON, 
DAPHNIA,  AND  TROUT, 

Department  of  Fisheries  and  Oceans,  Cultus  Lake 

(British  Columbia).  Cultus  Lake  Salmon  Research 

Lab. 

J.  A.  Servizi,  R.  W.  Gordon,  and  D.  W.  Martens. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.l,  p  15-22,  July 

1987.  6  tab,  11  ref. 

Descriptors:  'Herbicides,  'Water  pollution  effects 
'Toxicity,  'Aquatic  life,  Garlon  4,  Roundup, 
Salmon,  Daphnia,  Trout,  Hydrogen  ion  concentra- 
tion, Temperature  effects. 

Canadian  Forest  Service  and  the  British  Columbia 
Ministry  of  Forest  are  evaluating  the  herbicides 
Garlon  4  and  Roundup  for  control  of  deciduous 
trees  and  bushes  in  areas  to  be  reforested  with 
conifers.  The  toxicity  of  these  two  herbicides,  was 
studied  in  salmon,  daphnia  and  trout  fingerhngs 
The  toxicity  of  Garlon  4  depended  upon  its  rate  of 
hydrolysis  which  is  dependent  on  temperature  and 
pH.  The  products  of  hydrolysis  are  less  toxic  than 
the  parent  compound.  The  herbicide  Roundup  is  a 
mixture  of  glyphosate  and  a  surfactant  both  of 
which  are  toxic  and  in  natural  water  their  com- 
bined effects  were  'more  than  additive'  which  is 
contrary  to  the  results  of  other  studies.  (Ray-PTT) 
W88-03689 


IMMUNOTOXICOLOGIC  EVALUATION  OF 
CHLORINE-BASED  DRINKING  WATER  DIS- 
INFECTANTS SODIUM  HYPOCHLORITE 
AND  MONOCHLOROAMINE, 

Idaho  Univ.,  Moscow. 


NET  SODIUM  LOSS  AND  MORTALITY  OF 
THREE  SALMONID  SPECIES  EXPOSED  TO  A 
STREAM  ACIDIFIED  BY  ATMOSPHERIC 
DEPOSITION, 

Pennsylvania  State  Univ.,  University  Park. 

C.  J.  Gagen,  and  W.  E.  Sharpe. 

Bulletin    of    Environmental    Contamination    and 


ACUTE  LETHAL  TOXICITY  OF  SOME  REF- 
ERENCE CHEMICALS  TO  FRESHWATER 
FISHES  OF  SCANDINAVIA, 

Joensuu  Univ.  (Finland).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-03690 

FATE  OF  7,12- 

DIMETHYLBENZ(A)ANTHRACENE  IN  RAIN- 
BOW TROUT,  SALMO  GAIRDNERI, 

New  York  Univ.  Medical  Center,  Tuxedo  Park. 

Lab.  of  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-03691 

ACID-SHOCK,  ALUMINIUM,  AND  PRESENCE 
OF  SPHAGNUM  AURANTIACUM.  EFFECTS 
EMBRYOLOGICAL  DEVELOPMENT  IN  THE 
COMMON  FROG,  RANA  TEMPORAIA  AND 
THE  MOOR  FROG,  RANA  ARVAILS, 
Goeteborg  Univ.  (Sweden).  Dept.  of  Zoology. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


M.  Olsson,  C.  Hogstrand,  A.  Dahlberg,  and  S. 

Berglind. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.  1,  p  37-44,  July 

1987.  3  fig,  2  tab,  1  ref. 

Descriptors:  'Acid  rain,  *Acid,  'Aluminum, 
•Water  pollution  effects,  'Sphagnum  Aurantia: 
cum,  Embryological  development,  Common  frog. 

Acidification  of  natural  waters  results  in,  among 
other  things,  enhanced  leaching  of  metal  from  soil 
and  sediments.  Increased  acidity  also  favors 
growth  of  mosses.  Toxicity  of  aluminum  at  low 
hydrogen  ion  concentration  (below  5.5)  is  well 
known.  The  unusually  high  mortality  of  frog 
spawn  when  deposited  on  mosses  has  raised  the 
possibility  that  these  mosses  reinforce  the  detri- 
mental effects  of  acidification  on  Auran  reproduc- 
tion. The  authors  undertook  the  present  study  to 
determine  this  possibility.  They  used  two  species 
of  known  composition  and  acidity.  Aluminum 
composition  of  the  water  was  varied  over  several 
concentrations.  The  impact  of  moss  was  also  stud- 
ied and  it  was  concluded  that  the  apparent  proper- 
ty of  moss  to  keep  hydrogen  ion  concentration  low 
in  its  surrounding  might  be  the  reason  for  the 
decreased  hatching  success  in  frog  spawn  deposit- 
ed on  the  mosses.  (Ray-PTT) 
W88-03692 


ZINC  SENSITIVITY  OF  A  FRESHWATER 
SNAIL,  LYMNAEA  LUTEOLA  L.,  IN  RELA- 
TION TO  SEASONAL  VARIATIONS  IN  TEM- 
PERATURE, 

Industrial  Toxicology  Research  Centre,  Lucknow 

(India). 

B.  S.  Khangarot,  and  P.  K.  Ray. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.l,  p  45-49,  July 

1987.  3  tab,  15  ref. 

Descriptors:  'Water  pollution  effects,  'Zinc, 
'Toxicity,  'Freshwater  snails,  'Seasonal  variation, 
•Temperature  effects,  Aquatic  food  chain,  Cellular 
enzymes. 

The  effects  of  temperature  on  zinc  sensitivity  of 
freshwater  adult  pond  snails  was  tested  in  waters 
of  known  physico-chemical  properties.  Ten  snails 
were  exposed  at  a  time  to  each  concentration  of 
zinc  (as  Zn  S04  7H20;  1  to  28  mg/L).  The  temper- 
ture  variations  were  achieved  by  conducting  the 
experiments  from  November  (warm)  to  July  (hot). 
The  increased  susceptibility  of  snails  to  zinc  at 
higher  temperature  may  be  due  to  the  increased 
oxygen  demand  by  snails  accompanied  by  lowered 
solubility  of  oxygen  in  water  at  these  higher  tem- 
peratures. The  increased  metabolism  at  these  tem- 
perature would  also  increase  the  uptake  of  zinc 
which  circulates  in  the  body  system,  thereby  caus- 
ing higher  toxicity.  (Ray-PTT) 
W88-03693 


COPPER  TOXICITY  TO  THE  FRESH  WATER 
SNAIL,  LYMNAEA  LUTEOLA, 

Sri  Venkateswara  Univ.,  Tirupati  (India).  Dept.  of 

Zoology. 

N.  M.  Reddy,  and  by  P.  V.  Rao. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.  1,  p  50-55,  July 

1987.  2  tab,  19  ref. 

Descriptors:  'Copper,  'Toxicity,  'Freshwater 
snails,  'Heavy  metals,  'Snails,  'Bioaccumulation, 
'Water  pollution  effects,  Enzymes,  Detoxification. 

Snails  (Lymnaea  luteola)  weighing  300-400  mg 
with  the  shell  were  exposed  to  copper  sulfate 
solutions  (2mg/L)  for  6  hr  to  study  the  influence  of 
copper  on  some  of  the  enzymes  of  fresh  water 
snails.  Exposure  to  copper  sulfate  solutions  in- 
creased the  activities  of  tri-  and  diglyceride  acyl- 
hydrolases  and  phospholipase.  There  was  a  corre- 
sponding decrease  in  the  glycerides  and  phospholi- 
pids and  and  increased  level  of  free  fatty  acids  of 
the  snails  occurred.  The  elevation  of  free  fatty  acid 
levels  was  probably  due  to  increased  lipase  activity 
in  the  copper-treated  snails  involved  in  complexing 
copper  for  storage  or  detoxification.  (Ray-PTT) 
W88-03694 


TOTAL  AND  METHYL-MERCURY  CONTENT 
IN  BIVALVES,  MYTILUS  GALLOPROVINCIA- 
LIS  LAMARCK  AND  OSTREA  EDULIS  LIN- 
NAEUS: RELATIONSHIP  OF  BIOCHEMICAL 
COMPOSITION  AND  BODY  SIZE, 
Institut  Rudjer  Boskovic,  Zagreb  (Yugoslavia). 
Center  for  Marine  Research. 
M.  Najdek,  and  J.  Sapunar. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  39,  No.l,  p  56-62,  July 
1987.  4  tab,  16  ref. 

Descriptors:  'Water  pollution  effects,  'Path  of  pol- 
lutants, 'Mussels,  'Oysters,  'Bivalves,  'Mercury, 
•Methyl  mercury  content,  'Bioaccumulation, 
'Mercury,  Heavy  metals. 

The  relationship  between  total  and  methyl  mercu- 
ry content  and  body  mass  was  investigated  in 
mussels  and  oysters  of  the  Limski  kanal  in  northern 
Adriatic  sea.  Oysters  were  more  effective  bioaccu- 
mulators  than  mussels  before  the  spawning  season. 
In  both  species,  total  and  methyl-mercury  content 
increased  in  correlation  with  dry  weight.  Greater 
methyl-mercury  changes  were  measured  in  the 
larger  mussels  during  the  reproductive  period,  but 
in  oysters  no  such  effect  was  noted.  In  both  species 
the  mercury  content  was  influenced  by  the  events 
of  the  reproductive  cycle.  (Ray-PTT) 
W88-03695 


FACTORS  INFLUENCING  THE  SELECTION 
OF  APPROPRIATE  SANITATION  TECHNOL- 
OGY, 

Institute  of  Public  Health,  Tokyo  (Japan).  Dept.  of 

Sanitary  Engineering. 

For  primary  bibliographic   entry  see   Field   5D. 

W88-03718 


OXYGEN   DEPLETION   MODELLING,   PORT 
SHELTER,  HONG  KONG, 

Vandkvalitetsinstitutet,  Hoersholm  (Denmark). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-03733 


CHIRONOMID  MORTALITY  AFTER  THE 
SANDOZ  ACCIDENT  AND  DEFORMITIES  IN 
CHIRONOMUS  LARVAE  DUE  TO  SEDIMENT 
POLLUTION  ON  THE  RHINE, 

Rijksinstituut  voor  Zuivering  van  Afvalwater,  Le- 

lystad  (Netherlands). 

G.  van  Urk,  and  F.  C.  M.  Kerkum. 

Aqua  AQUAAA,  No.  4,  p  191-196,  1987.  6  fig,  4 

tab,  13  ref. 

Descriptors:  'Pesticides,  'Insecticides,  'Chirono- 
mids,  'Sandoz  accident,  'Rhine  River,  'Water  pol- 
lution effects,  'Bioindicators,  Sediments,  Mortali- 
ty, Toxicity,  Organic  compounds,  Larvae. 

Midge  larvae  (Diptera:  Chironomidae)  prove  to  be 
useful  indicators  of  toxic  substances  in  the  Rhine. 
After  the  Sandoz  accident,  when  large  quantities 
of  insecticides  were  discharged  into  the  Rhine  at 
Basel,  acute  mortality  of  chironomid  larvae  was 
observed  as  far  as  800  km  downstream.  Chirono- 
mus  larvae  from  Rhine  sediments  in  the  Nether- 
lands show  high  percentages  of  deformities  of  the 
mouth  parts.  No  development  of  these  larvae  into 
pupae  was  observed.  In  another  Chironomus  popu- 
lation, indications  were  found  that  deformed  larvae 
are  less  viable  than  non-deformed  larvae.  Deformi- 
ty incidence  in  Chironomus  larvae  may  be  a  useful 
index  for  the  presence  of  toxic  substances  in  water 
reservoirs.  (Author's  abstract) 
W88-03763 


LEGACY  OF  WELL-WATER  METHEMOGLO- 
BINEMIA, 

Vanderbilt  Univ.,  Nashville,  TN.  School  of  Medi- 
cine. 

J.  N.  Lukens. 

Journal  of  the  American  Medical  Association 
JAMAA,  Vol.  257,  No.  20,  p  2793-2795,  May  22/ 
29  1987.  8  ref. 

Descriptors:  *  Methemoglobinemia,  'Well-water, 
'Nitrates,  'Human  diseases,  'Drinking  water, 
Iowa  City,  Big  Sioux  River  Basin,  South  Dakota. 


Methemoglobinemia  (cyanosis)  in  infants  can 
either  be  hereditary  or  acquired.  The  vast  majority 
of  methemoglobinemia  cases  in  infants  are  acquired 
and  are  caused  by  the  nitrate  ions  in  the  drinking 
water.  A  1981  survey  of  more  than  1000  wells  in 
the  Big  Sioux  River  Basin  of  South  Dakota  dis- 
closed that  27%  were  contaminated  by  nitrates  in 
concentrations  that  exceed  the  EPA  permissible 
limit.  Even  42  years  after  the  characterization  of 
well-water  cyanosis,  nitrate-contaminated  well 
water  remains  one  of  the  more  common  causes  of 
acquired  methemoglobinemia  in  infants.  (Ray- 
PTT) 
W88-03843 


FATAL  OUTCOME  OF  METHEMOGLOBINE- 
MIA IN  AN  INFANT, 

South  Dakota  State  Dept.  of  Health,  Pierre. 

C.  J.  Johnson,  P.  A.  Bonrud,  T.  L.  Dosch,  A.  W. 

Kilness,  and  K.  A.  Senger. 

Journal    of   the    American    Medical    Association 

JAMAA,  Vol.  257,  No.  20,  p  2796-2797,  May  22/ 

29,  1987.  7  ref. 

Descriptors:  'Methemoglobinema,  'Human  dis- 
eases, 'Rural  areas,  'Well  water,  'Nitrates,  'Water 
pollution  soruces,  'Path  of  pollutants,  Drinking 
water,  Water  pollution  treatment,  Agricultural 
runoff,  Fertilizers. 

A  survey  of  physicians  in  South  Dakota  indicates 
large  number  of  methemoglobinemia  cases  in  in- 
fants. This  preventable,  treatable  intoxication  con- 
tinues to  contribute  to  infant  mortality.  The  cause 
of  this  intoxication  is  the  nitrate  ion  in  drinking 
waters  of  rural  South  Dakota,  Minnesota,  Nebras- 
ka and  Iowa  where  a  large  proportion  of  the 
population  depends  on  water  from  individual 
wells.  Contamination  by  nitrate  ions  most  often 
occurs  during  flooding,  when  runoff  may  contain 
chemical  fertilizers  from  nearby  cultivated  fields. 
Most  of  the  contaminated  wells  are  shallow;  wells 
>  100  ft  deep  are  relatively  safe.  Of  1,000  wells 
surveyed  by  the  South  Dakota  Department  of 
Water  and  Natural  Resources,  4%  contain  nitrate 
ions  at  >  100  ppm,  9%  at  >  50  ppm,  17%  at  >20 
ppm,  and  27%  at  >  10  ppm,  the  EPA  maximum 
contaminant  level.  Removal  of  nitrates  from  con- 
taminated wells  requires  extensive  treatment,  for 
example,  deionization,  reverse  osmosis,  etc.,  but 
not  simple  in-line  filtration.  (Ray-PTT) 
W88-03844 


CYANOBACTERIAL  WATER-BLOOMS, 

Freshwater   Biological   Association,    Windermere 

(England). 

C.  S.  Reynolds. 

Advances  in  Botanical  Research,  Vol.  13,  p  67-143, 

1987.  12  fig,  3  tab,  368  ref,  append. 

Descriptors:  'Lakes,  'Eutrophication,  'Cyano- 
phyta,  'Fresh  water  algae,  'Stokes  equation,  'Ad- 
aptation, Evolutionary  strategies,  Algae,  Buoyan- 
cy, Nutrients,  Population  dynamics. 

Inflow  of  nutrient  rich  effluents  from  catchments, 
sewage  disposal  plants  and  leachings  from  cultivat- 
ed lands  is  now  causing  water-bloom  formation  in 
fresh  water  lakes.  The  explosive  growth  of  the 
ancient  species  of  blue-green  algae  is  the  cause  of 
this  water-bloom  phenomenon.  Because  of  the 
presence  of  gas-filled  intracellular  molecules  in 
these  algae  they  float  and  move  across  the  water 
surfaces  very  easily.  Buoyancy,  population  dynam- 
ics and  perennation  of  these  algaes  in  natural  lim- 
netic environments  are  reviewed.  The  buoyant 
properties  of  the  algae  are  assessed  in  relation  to 
the  Stokes  Equation,  drawing  distinctions  between 
the  differential  contributions  of  size,  density  and 
form  resistance  among  individual  genera.  Density 
of  the  algae  changes  through  the  erection  or  col- 
lapse of  gas  vesicles,  their  dilution  by  growth  and 
through  the  maintenance  of  glycogen  ballast.  An 
empirical  equation  describing  movements  of  the 
algae  in  the  lakes  was  developed.  The  effects  of 
temperature,  light  and  nutrients  on  growth  of  the 
algae  and  their  responses  to  deficiencies  of  slurry 
are  also  reviewed.  The  result  of  limiting  resources 
on  the  buoyancy  regulation  was  modeled.  Adapta- 
tions for  perennation  and  re-establishment  of  popu- 
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lations  after  bloom  formation   or  other  adverse 
conditions  are  reviewed.  (Ray-PTT) 
W88-03845 


MIXTURE    TOXICITY    INDICES    IN    ACUTE 
LETHAL  TOXICITY  TESTS, 

Department  of  Fisheries  and  Oceans,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-03866 


ASSESSMENT  OF  THE  BIOLOGICAL  IMPACT 
OF  POINT  SOURCE  DISCHARGES  EMPLOY- 
ING ASIATIC  CLAMS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-03867 


CHANGES  IN  THE  AQUEOUS  BEHAVIOR  OF 
PARATHION  UNDER  VARYING  CONDI- 
TIONS OF  HYDROGEN  ION  CONCENTRA- 
TION, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Entomolo- 
gy. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03869 


CADMIUM  KINETICS  IN  FRESHWATER 
CLAMS.  HI  EFFECTS  OF  ZINC  ON  UPTAKE 
AND  DISTRIBUTION  OF  CADMIUM  IN  ANO- 
DONTA  CYGNE, 

Utrecht   Rijksuniversiteit   (Netherlands).   Lab.   of 

Chemical  Animal  Physiology. 

J.  Hemelraad,  H.  A.  Kleinveld,  A.  M.  de  Roos,  D. 

A.  Holwerda,  and  D.  I.  Zandee. 

Archives   of  Environmental    Contamination   and 

Toxicology  AECTCV,  Vol.  16,  No.  1,  p  95-101, 

January  1987.  8  fig,  1  tab,  15  ref. 

Descriptors:  *Freshwater  clams,  "Cadmium, 
•Clams,  •Toxicity,  *Path  of  pollutants,  Aquatic 
organisms,  Tissue  analysis,  Heavy  metals. 

Zinc  has  an  antagonistic  and  protective  action  in 
the  uptake  and  toxic  effects  of  cadmium.  With 
respect  to  the  uptake  of  cadmium  by  aquatic  orga- 
nisms, differing  effects  of  zinc  coexposure  have 
been  reported.  In  order  to  determine  the  effects  of 
zinc  on  the  uptake  of  cadmium,  freshwater  clams 
were  exposed  to  a  cadmium  solution  (25  micro- 
gram/L)  and  a  mixture  containing  25  microgram/ 
L  of  cadmium  and  2.5  mig/L  of  zinc.  In  the 
presence  of  zinc,  uptake  of  cadmium  in  the  whole 
clam  was  halved.  In  organs  such  as  the  gills, 
mantle,  and  labial  palps  a  still  larger  reduction  of 
cadmium  accumulation  occurred.  By  contrast,  ac- 
cumulation in  midgut  gland  and  kindey  was  hardly 
affected  by  the  presence  of  zinc.  In  the  gills  zinc 
competes  with  cadmium  for  metal  binding  sites 
both  within  the  particulate  fraction  and  the  high- 
molecular  weight  fraction  of  the  cytosol.  Zinc 
probably  did  not  induce  an  enlarged  synthesis  of 
specific  metal-binding,  metallothionein-like  pro- 
teins. Zinc  exerts  antagonistic  effects  on  uptake  of 
cadmium  by  gills,  and  accelerates  cadmium  trans- 
port from  the  gills  towards  internal  organs.  (Ray- 
PTT) 
W88-03870 


CHEMICAL  AND  PHYSICAL  CHARACTERIS- 
TICS OF  WATER  AND  SEDIMENT  IN  SCO- 
FIELD  RESERVOIR,  CARBON  COUNTY, 
UTAH, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-03897 

MULTIVARIATE  APPROACH  TO  THE  INVES- 
TIGATION OF  NUTRIENT  INTERACTIONS  IN 
THE  BARATARIA  BASIN,  LOUISIANA, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

A.  S.  Witzig,  and  J.  W.  Day. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB87-183232/ 


AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Louisiana  Water  Resources  Research  Insti- 
tute Partial  Completion  Report,  Baton  Rouge. 
April  1983.  36  p,  4  fig,  5  tab,  42  ref.  Project  No. 
OWRT  A-047-LA  (3). 

Descriptors:  *Multivariate  analysis,  *Nutrients, 
•Dredging,  *Agricultural  runoff,  "Urban  planning, 
•Water  pollution  effects,  *  Seasonal  variation,  Spa- 
tial distribution,  Statistical  methods,  Chemical 
properties,  Conductivity,  Eutrophication,  Nitro- 
gen, Phosphorus,  Chlorophyll,  Salinity,  Dissolved 
oxygen,  Estuaries. 

A  study  of  nutrient  chemistry  in  the  Barataria 
basin  was  designed  to  show  seasonal  and  spatial 
variability  along  a  fresh  to  saltwater  gradient  and 
to  assess  the  impact  of  dredging,  agricultural 
runoff  and  urban  development  on  the  water  chem- 
istry of  the  system.  Twenty-three  sampling  stations 
were  sampled  in  1975-1977  along  a  120  km  tran- 
sect. Parameters  measured  included  total  and  dis- 
solved organic  N,  total  P,  nitrate-N,  nitrite-N,  am- 
monium N,  chlorophyll  a,  secchi  depth,  salinity, 
conductivity,  dissolved  oxygen  and  temperature. 
Multivariate  statistical  techniques  were  used  to 
provide  a  holistic  approach  to  the  interpretation  of 
chemical  data.  Natural  groupings  of  water  bodies 
were  derived  by  a  cluster  analysis  with  the  varia- 
bles: total  organic  N,  total  inorganic  N,  total  P, 
secchi  depth  and  chlorophyll  a.  Factor  analysis 
defined  patterns  which  suggested  that  upland 
runoff  and  algal  growth  were  major  processes.  A 
source-sink  empirical  model  described  the  changes 
in  nutrients  through  the  system.  The  analyses  sug- 
gested that  the  variation  in  water  chemistry  be- 
tween the  upper  and  lower  basin  would  be  much 
less  with  fewer  human  impacts.  (Geiger-PTT) 
W88-03936 


MOUNT  ST.  HELENS:  THE  AFTERMATH, 

Office  of  Water  Research  and  Technology,  Wash- 
ington, DC. 
D.  C.  Flaherty. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  PB87- 182340/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. (1983).  65  p.  Project  No.  BuRec  C-00217-V 
(0534)(1). 

Descriptors:  *Volcanoes,  *Air  pollution,  *Water 
pollution  effects,  *Mudflows,  *Ecological  effects, 
•Washington,  'Oregon,  'Montana,  Ash,  Aquatic 
animals,  Computer  models,  Fish  behavior,  Fisher- 
ies, Environmental  effects,  Flooding,  Groundwater 
pollution,  Irrigation  efficiency. 

During  the  May  18,  1980  eruption  of  Mount  St. 
Helens,  ash  fell  over  a  100,000  sq  mi  area  to  the 
east.  The  U.  S.  Congress  appropriated  funds  for 
research  to  be  administered  through  the  Office  of 
Water  Research  and  Technology.  In  October  1981, 
a  conference  was  held  in  Portland,  Oregon  to 
disseminate  some  of  the  findings  of  this  research. 
The  Idaho  studies  showed  that,  although  the  ash- 
fall  altered  the  food  chains  of  some  forest  streams, 
within  a  year  they  fully  recovered.  The  effects  of 
ashfall  on  lake  benthic  organisms  are  still  being 
assessed  by  sediment  sampling.  The  Montana  stud- 
ies reported  on  snow  avalanche  models  adapted  to 
mudflows,  trophic  impact  of  ash  deposits  on  Mon- 
tana lakes,  and  the  volcanic  ash  as  nutrient  subsidy 
to  sub-alpine  lakes.  The  Oregon  studies  reported 
on  herring  and  smelt  egg  and  larvae  damage  due  to 
suspended  ash.  The  drainage  patterns  in  eruption 
debris  were  studied  along  with  the  filling  of  Co- 
lumbia River  berths  with  ash.  The  Washington 
studies  have  found  that  phenolic  compounds  from 
fallen  timber  could  contaminate  downstream  fish. 
The  homing  instinct  of  salmon  did  not  seem  dis- 
rupted by  ash  in  the  streams,  however  the  presence 
of  ash  slowed  migration  in  laboratory  tests.  Com- 
puter forecasting  models  of  mudflows,  and  the 
effects  of  mud  and/or  ash  on  groundwater,  aquatic 
animals,  irrigation  efficiency,  and  flooding  were 
also  examined.  (Geiger-PTT) 
W88-03937 


GEOLOGICAL  ASPECTS  OF  ACID  DEPOSI- 
TION. 

For  primary  bibliographic  entry  see  Field  5B. 


W88-03961 

CHRONOLOGY,  MAGNITUDE  AND  PALEO- 
LIMNOLOGICAL  RECORD  OF  CHANGING 
METAL  FLUXES  RELATED  TO  ATMOSPHER- 
IC DEPOSITION  OF  ACIDS  AND  METALS  EN 
NEW  ENGLAND, 

Maine  Univ.  at  Orono.  Dept.  of  Geological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03963 


ACID  RAIN  NEUTRALIZATION  BY  GEOLOG- 
IC MATERIALS, 

Dartmouth  Coll.,  Hanover,  NH.  Dept.  of  Earth 

Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-03964 


ION  BALANCES  BETWEEN  PRECIPITATION 
INPUTS  AND  RHODE  RIVER  WATERSHED 
DISCHARGES, 

Smithsonian  Institution,  Edgewater,  MD.  Chesa- 
peake Bay  Center  for  Environmental  Studies. 
D.  L.  Correll,  N.  M.  Goff,  and  W.  T.  Peterjohn. 
IN:  Acid  Precipitation  Series,  Volume  7:  Geologi- 
cal Aspects  of  Acid  Deposition,  Butterworth  Pub- 
lishers, Boston,  1984.  p  77-111,  14  fig,  9  tab,  27  ref. 

Descriptors:  *Water  pollution  effects,  *Acid  rain, 
•Geochemistry,  Soil  chemistry,  Nutrients,  Potassi- 
um, Magnesium,  Calcium,  Forest  soils,  Rhode 
River,  Maryland,  Land  use,  Ions,  Pastures,  Crop- 
land, Nitrates,  Ecological  effects,  Precipitation. 

A  study  of  the  effects  of  acid  precipitation  in  the 
Rhode  River  Estuary,  Maryland,  showed  that  in- 
creased hydrogen  ion  inputs  are  displacing  the 
essential  plant  nutrients  of  magnesium,  calcium, 
and  potassium.  At  the  present  rate  of  displacement 
available  pools  of  these  minerals  in  forested  areas 
could  be  depleted  within  a  few  decades,  affecting 
the  ecology.  Ion  losses  were  proportional  to  the 
magnitude  of  disturbance  associated  with  the  three 
land  uses  studied.  Total  cation  and  anion  outputs 
were  lowest  from  the  forest  site,  similar  but  higher 
for  the  pastureland,  and  significantly  greater  in  the 
cropland  discharge  than  either  of  the  other  two. 
(Cassar-PTT) 
W88-03966 


REGIONAL  ASSESSMENT  OF  SENSITIVITY 
TO  ACIDIC  DEPOSITION  FOR  EASTERN 
CANADA, 

Department  of  the  Environment,  Burlington  (On- 
tario). Hydrology  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03967 

ENGINEERING  APPROACHES  FOR  LAKE 
MANAGEMENT;  VOLUME  1:  DATA  ANALY- 
SIS AND  EMPIRICAL  MODELFNG, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 
Environmental  Studies. 
K.  H.  Reckhow,  and  S.  C.  Chapra. 
Butterworth  Publishers,  Boston.  1983.  340  p. 

Descriptors:  *Water  pollution  effects,  *Water  qual- 
ity control,  *Lakes,  *Model  studies,  'Eutrophica- 
tion, Statistics,  Mathematical  studies,  Uncertainty, 
Data  interpretation,  Robustness,  Sampling,  Phos- 
phorus, Nutrients,  Sediments,  Lake  sediments, 
Urban  runoff,  Wastewater  treatment,  Water  pollu- 
tion sources,  Fate  of  pollutants,  Regression  analy- 
sis, Trophic  level,  Engineering,  Water  manage- 
ment, Lake  restoration. 

The  engineering  approach  to  water  quality  is  ap- 
plied to  lake  analysis.  Important  factors  are  a 
strong  data  base,  an  understanding  of  model  uncer- 
tainty, the  emphasis  on  simplicity  in  modeling,  and 
the  specific  application  of  mathematical  techniques 
to  eutrophication.  Chapters  include  the  scientific 
method,  uncertainty,  fundamental  statistical  con- 
cepts, robustness,  sampling  design,  applied  regres- 
sion analysis  and  linear  models,  lake  quality  indi- 
ces,  empirical   models  for  evaluation  of  trophic 
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state,  and  quantitative  methods  for  lake  manage- 
ment. (Cassar-PTT) 
W88-03983 


ENGINEERING  APPROACHES  FOR  LAKE 
MANAGEMENT;  VOLUME  2:  MECHANISTIC 
MODELING, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

S.  C.  Chapra,  and  K.  H.  Reckhow. 

Butterworth  Publishers,  Boston.  1983.  492  p. 

Descriptors:  'Water  pollution  effects,  'Water  qual- 
ity control,  'Lakes,  'Model  studies,  'Eutrophica- 
tion,  Statistics,  Mathematical  studies,  Kinetics, 
Data  interpretation,  Input-output  analysis,  Phos- 
phorus, Nutrients,  Sediments,  Lake  sediments, 
Food  chains,  Water  pollution  sources,  Fate  of  pol- 
lutants, Bioaccumulation,  Accumulation,  Trophic 
level,  Engineering,  Water  management,  Lake  res- 
toration,  Numerical  analysis,   Seasonal   variation. 

The  engineering  approach  to  water  quality  is  ap- 
plied to  lake  analysis.  Important  factors  are  a 
strong  data  base,  an  understanding  of  model  uncer- 
tainty, the  emphasis  on  simplicity  in  modeling,  and 
the  specific  application  of  mathematical  techniques 
to  eutrophication.  Chapters  include  mechanistic 
modeling  of  lake  water  quality,  input-output 
models,  models  of  spatial  resolution  (horizontal 
and  vertical),  kinetic  resolution  models  (nutrient/ 
food  chain,  toxic  substances),  and  model  imple- 
mentation. (Cassar-PTT) 
W88-03984 


EVALUATION  OF  THE  STEEL  CREEK  ECO- 
SYSTEM LN  RELATION  TO  THE  PROPOSED 
RESTART  OF  THE  L-REACTOR:  INTERIM 
REPORT, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 
M.  H.  Smith,  R.  R.  Sharitz,  and  J.  B.  Glidden. 
Available  from  the  National  Technical  Information 
Service  ,  Springfield,  VA  22161,  as  DE82-0154O1. 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
SREL-ll/UC-66e,  April  1982.  123  p,  18  fig,  26 
tab,  51  ref,  2  append. 

Descriptors:  'Thermal  pollution,  'Powerplants, 
'Nuclear  powerplants,  'Radioactive  wastes, 
•Temperature  effects,  Waterfowl,  Wetlands, 
Aquatic  habitats,  Streams,  Marshes,  Swamps,  Tur- 
tles, Fish,  Alligators,  Water  pollution  effects. 

Information  regarding  the  fall  and  winter  utiliza- 
tion of  Steel  Creek,  Georgia,  habitats  are  present- 
ed. Waterfowl  use  of  the  creek  habitats  were  ex- 
tensive during  winter  1981-1982.  Studies  of  the 
American  alligator  through  the  winter  of  1981- 
1982  indicated  that  this  species  remains  active 
through  the  winter,  rather  than  undergoing  an 
inactive  period  in  subterranean  dens.  Studies  on 
the  Florida  mud  turtle  indicated  that  these  popula- 
tions in  the  Steel  Creek  area  are  the  northernmost 
among  a  series  of  populations  that  extends  from 
Florida  through  the  Coastal  Plain  of  Georgia.  Fish 
collections  through  the  fall  of  1981  and  winter  of 
1981-1982  yielded  49  species,  twelve  more  than 
were  collected  during  the  preceding  summer.  (Hal- 
terman-PTT) 
W88-03989 


PHYTOPLANKTON  DISTRIBUTION  IN 
THREE  THERMALLY  DIFFERENT  BUT  EDA- 
PHICALLY  SIMILAR  REACTOR  COOLING 
RESERVOIRS, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 
Savannah  River  Lab. 
E.  W.  Wilde. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE82-013826. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
DP-MS-82-12,  1982.  52  P,  3  fig,  14  tab,  50  ref. 
Contract  No.  DE-ACO9-76SR00001. 

Descriptors:  'Water  pollution  effects,  'Cooling 
water,  'Thermal  pollution,  'Phytoplankton, 
Algae,  Species  diversity,  Temperature  effects, 
Heated  water,  Nuclear  powerplants,  Savannah 
River  plant,  Species  composition,  Seasonal  varia- 
tion, Chlorophyta,  Nutrients,  Water  temperature, 
Cyanophyta,  Chlamydomonas,  Rhodomonas. 


Phytoplankton  community  structure  and  the  phys- 
icochemical  characteristics  of  three  reactor  cooling 
reservoirs  at  the  Savannah  River  Plant,  Aiken, 
South  Carolina,  were  studied  during  1978.  The 
thermal  regimes  in  the  ponds  were  as  follows:  (1) 
Pond  C,  67  ha  area  and  4  m  depth,  considerable 
heating  with  lake-wide  temperatures  >30  C,  even 
in  winter,  (2)  Pars  Pond,  1012  ha  and  6.2  m  depth, 
maximal  5  C  increase  in  one  of  the  three  arms,  and 
(3)  Pond  B,  81  ha  and  12  m  depth,  no  thermal 
effluent  received  during  the  study.  Considerable 
spatial  and  temporal  differences  in  water  quality 
and  phytoplankton  community  structure  were  ob- 
served. However,  water  temperature  independent 
of  other  environmental  factors,  such  as  light  and 
nutrients,  was  a  relatively  unimportant  variable  for 
explaining  phytoplankton  periodicity.  Total  phyto- 
plankton densities  and  number  of  species  were 
consistently  higher  in  Par  Pond  than  in  Ponds  B 
and  C.  A  total  of  169  taxa  representing  88  general 
and  8  divisions  was  observed  in  the  3  ponds.  The 
green  alga,  Selenastrum  minutum,  and  a  flagellated 
cryptomonad,  Rhodomonas  minuta,  were  the  only 
species  which  reached  major  status  in  all  three 
ponds.  The  green  algae  Chlamydomonas  was  dom- 
inant in  Pond  C  on  all  sampling  dates.  Nutrient 
levels  were  higher  in  the  two  ponds  (Pars  and  C) 
receiving  makeup  water  from  the  Savannah  River. 
Phytoplankton  community  structure  was  relatively 
homogeneous  among  the  heated  and  unheated 
arms  of  Par  Pond.  (Cassar-PTT) 
W88-03990 


RATE    OF    ACIDIFICATION    OF    AQUATIC 
ECOSYSTEMS  IN  ONTARIO,  CANADA, 

Ontario  Ministry  of  the  Environment,  Dorchester. 

Dorset  Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04015 


CAPACITY  OF  A  SWAMP  FOREST  TO  AS- 
SIMILATE THE  TOC  LOADING  FROM  A 
SUGAR  REFINERY  WASTEWATER  STREAM, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary   bibliographic   entry   see   Field   5D. 

W88-04073 


EFFECTS  OF  TRICHLOROACETIC  ACID,  A 
WIDESPREAD  PRODUCT  OF  CHLORINE  DIS- 
INFECTION, ON  THE  DRAGONFLY  NYMPH 
RESPIRATION, 

Massachusetts   Univ.,    Amherst.    Div.    of   Public 

Health. 

E.  J.  Calabrese,  C.  C.  Chamberlain,  R.  Coler,  and 

M.  Young. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  22,  No.  4,  p  343-355,  May  1987.  2 

fig,  15  ref. 

Descriptors:  'Water  pollution  effects,  'Trichloroa- 
cetic acid,  'Aquatic  insects,  'Oxygen  uptake,  Pol- 
lutants, Chlorination,  Oxygen,  Insects,  Aquatic  en- 
vironment, Dragonflies,  Bioaccumulation,  Ecolog- 
ical effects. 

The  process  of  chlorination  of  water  with  elevated 
levels  of  humic  materials  results  in  the  formation  of 
the  non-volatile  product,  trichloroacetic  acid 
(TCAA),  and  other  related  chlorinated  by-prod- 
ucts. The  discharge  of  chlorinated  effluents  into 
streams  is  likely  to  add  substantial  amounts  of  these 
chlorinated  products  to  the  aquatic  environment. 
The  effect  of  TCAA  on  the  oxygen  uptake  of 
dragonfly  nymphs  is  investigated.  A  range  of 
TCAA  from  1  to  1000  ppb  for  a  96  hour  period 
was  employed  using  a  flow-through  system.  There 
is  a  dose-dependent  increase  in  oxygen  use  which 
achieves  statistical  significance  from  control  values 
at  100  and  1000  ppb.  TCAA  is  capable  of  causing 
environmental  physiological  alterations  in  an 
aquatic  model  organism  in  a  model  flow-through 
system  at  environmentally  relevant  concentrations. 
(Wood-PTT) 
W88-04121 


SYNERGISTIC  EFFECTS  OF  PH  AND  ALUMI- 
NUM CONCENTRATIONS  ON  THE  LIFE  EX- 
PECTANCY OF  TILAPIA  (MOZAMBICA)  FTN- 
GERLINGS, 


Louisiana    State    Univ.,    Baton    Rouge.    Dept.    of 

Chemistry. 

J.  I.  Murungi,  and  J.  W.  Robinson. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  22,  No.  5,  p  391-395,  July  1987.  3 

tab,  6  ref. 

Descriptors:  'Water  pollution  effects,  'Hydrogen 
ion  concentration,  'Aluminum,  'Fish,  'Acid  rain, 
Kenya,  Pollutants,  Acidic  water,  Mortality,  Lethal 
limit,  Tilapia,  Aluminum  salts,  Fish  behavior,  Tox- 
icity. 

Acid  precipitation  is  a  worldwide  problem  which 
causes  acid  deposition  in  aquatic  environments  re- 
sulting in  an  increase  in  mortality  of  aquatic  orga- 
nisms and  a  decrease  in  aquatic  life.  It  was  shown 
previously  that  increasing  acidity  of  the  water  also 
caused  an  increase  in  the  concentration  of  alumi- 
num ions  which  was  known  to  increase  the  mortal- 
ity rate  of  golden  shiners.  The  role  of  aluminum  in 
fish  mortality  is  not  well  understood  and  very  little 
research  was  previously  done  on  the  combined 
effects  of  pH  and  aluminum  on  tropical  fish.  The 
Tilapia  species  which  is  common  in  Kenya  was 
used  for  the  experiments  because  it  is  less  sensitive 
to  most  toxic  substances  than  most  other  aquatic 
species  and  therefore  it  can  be  concluded  that  any 
toxicant  that  affects  the  Tilapia  will  also  be  toxic  to 
other  aquatic  organisms.  The  effect  of  pH  alone, 
and  the  effects  of  aluminum  salts  at  pH  5  and  pH  4 
are  presented.  Although  the  fish  survived  below 
pH  5,  they  were  less  active  and  showed  less  avoid- 
ance behavior.  At  a  pH  of  5  and  above,  Tilapia 
fingerlings  could  withstand  a  relatively  high  con- 
centration of  aluminum,  but  as  the  pH  was  de- 
creased below  5,  the  fish  were  increasingly  more 
sensitive  to  even  low  concentrations  of  aluminum. 
The  toxic  effect  of  aluminum  on  fish  depends  on 
pH  and  aluminum,  with  aluminum  nitrate  and  chlo- 
ride showing  more  of  a  toxic  effect  than  aluminum 
sulfate  at  a  pH  of  5.  (Wood-PTT) 
W88-04124 


EFFECTS  OF  CRUDE  AND  FUEL  OILS  ON 
THE  GROWTH,  CHLOROPHYLL  'A'  CON- 
TENT AND  DRY  MATTER  PRODUCTION  OF 
A  GREEN  ALGA  SCENEDESMUS  QUADRI- 
CAUDA  (TURP.)  BREB, 

Gdansk  Univ.  (Poland).  Dept.  of  Plant  Physiology. 
Z.  Tukaj. 

Environmental  Pollution  (Series  A)  EPEBD7, 
Vol.  47,  No.  1,  p  9-24,  1987.  7  fig,  1  tab,  36  ref. 

Descriptors:  'Water  pollution  effects,  'Oil  pollu- 
tion, 'Chlorophyta,  'Algae,  Algal  growth,  Chlo- 
rophyll a,  Dry  matter,  Scenedesmus,  Hydrocar- 
bons, Dispersion,  Chemical  analysis,  Water  analy- 
sis. 

The  growth  of  Scenedesmus  quadricauda  algae  in 
a  batch  culture  was  examined  in  the  presence  of 
crude  oil  and  fuel  oil,  added  to  the  cultivation 
medium  in  the  form  of  a  water-soluble  fraction 
(WSF),  water  extract  (WE),  and  oil-water  disper- 
sion (OWD).  On  applying  various  concentrations 
of  oils,  a  decrease  in  the  number  of  cells,  dry 
matter  and  chlorophyll  'a'  production,  with  respect 
to  the  cell  population  was  observed.  The  extent  of 
this  decrease  depended  on  the  kind  and  concentra- 
tion of  the  soluble  and  dispersed  hydrocarbon  frac- 
tions and  on  the  proportions  in  which  these  oc- 
curred in  the  culture  medium.  On  the  other  hand, 
the  water  extracts  of  both  oils  stimulated  dry  mass 
and  chlorophyll  'a'  content  with  respect  to  a  single 
cell.  This  effect  was  accompanied  by  increased  size 
of  the  algal  cells.  The  WSF,  WE,  and  OWD  of 
fuel  oil,  prepared  from  200,  50  and  1  cu  cm  of  oil 
per  1  cu  decimeter  of  Bold  Basal  Medium  (BBM), 
respectively,  had  similar  inhibitory  effects,  which 
points  to  the  dominant  role  of  oil  dispersion  in  the 
reduction  of  algal  growth.  Chemical  analysis  of  the 
water  extracts  of  fuel  oil  revealed  the  presence  of 
35  hydrocarbons  of  various  kinds,  mainly  n-alkanes 
and  polycyclic  aromatic  hydrocarbons.  (Author's 
abstract) 
W88-04127 


CORRESPONDENCE       BETWEEN       URBAN 
AREAS    AND    THE    CONCENTRATIONS    OF 
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CHLORDANE  IN  FISH  FROM  THE  KANSAS 
RIVER, 

Kansas  Dept.  of  Health  and  Environment,  Topeka. 

Div.  of  Environment. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04131 


MUTAGENICITY    OF    TAMA    RIVER    SEDI- 
MENTS, 

King   Abdulaziz   Univ.,   Jeddah   (Saudi   Arabia). 

Faculty  of  Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04133 


ACUTE  TOXICTTY  OF  ORGANOCHLORINED 
PESTICIDES  TO  THE  EUROPEAN  EEL,  AN- 
GUILLA  ANGUILLA:  THE  DEPENDENCY  ON 
EXPOSURE  TIME  AND  TEMPERATURE, 

Valencia  Univ.  (Spain).  Dept.  of  Animal  Physiolo- 
gy- 

M.  D.  Ferrando,  E.  Andreu-Moliner,  M.  M. 
Almar,  C.  Cebrian,  and  A.  Nunez. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  39,  No.  3,  p  365-369, 
September  1987.  1  fig,  1  tab,  16  ref. 

Descriptors:  'Water  pollution  effects,  *Pesticide 
toxicity,  'Halogenated  pesticides,  *Eel,  Insecti- 
cides, Temperature  effects,  Pesticides,  Organoch- 
lorinated  pesticides.  Toxicity,  Fish,  Water  pollu- 
tion, Valencia,  Spain,  Lindane,  Endosulfan,  Mor- 
tality. 

The  increased  use  of  pesticides  in  Valencia  led  to 
the  study  of  the  toxic  effects  of  two  commonly 
used  persistent  organochlorinated  pesticides,  lin- 
dane and  endosulfan,  on  the  European  eel,  Anguil- 
la  anguilla,  which  is  very  resistant  to  aquatic  con- 
tamination. The  effects  at  three  temperatures  (15, 
22  and  29  degrees  C)  and  four  exposure  times  on 
the  degree  of  the  insecticide  toxicity  to  the  fish 
were  examined.  The  percentages  of  mortality  are 
calculated  after  24,  48,  72  and  96  hours  of  expo- 
sure. Lindane  exhibited  a  negative  temperature  co- 
efficient of  toxicity  while  endosulfan  exhibited  a 
positive  temperature  correlation.  The  results  indi- 
cate that  endosulfan  is  more  toxic  than  lindane  and 
that  the  application  of  the  insecticides  at  high  and 
low  environmental  temperatures  is  more  hazardous 
for  the  eels.  (Wood-PTT) 
W88-04142 


ACCUMULATION  OF  PESTICIDES  IN  THE 
ORGANS  OF  CARP,  CYPRINUS  CARPIO  L., 
AT  4  DEGREES  AND  20  DEGREES  C, 

Jozsef  Attila  Univ.,  Szeged  (Hungary).  Dept.  of 

Biochemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04143 


EFFECT  OF  EXPOSURE  TO  SEVERAL  PEN- 
TACHLOROPHENOL  CONCENTRATIONS  ON 
GROWTH  OF  YOUNG-OF-YEAR  LARGE- 
MOUTH  BASS,  MICROPTERUS  SALMOIDES, 
WITH  COMPARISONS  TO  OTHER  INDICA- 
TORS OF  TOXICTTY, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Biol- 
ogy- 

P.  H.  Johansen,  R.  A.  Mathers,  and  J.  A.  Brown. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  39,  No.  3,  p  379-384, 
September  1987.  1  fig,  20  ref. 

Descriptors:  *Pentachlorophenol,  *  Water  pollu- 
tion effects,  'Growth,  *Fish,  Bass,  Pollutants,  Bio- 
cides,  Fish  physiology,  Toxicity,  Water  pollution. 

Pentachlorophenol  (PCP)  is  a  general  metabolic 
poison  contaminating  many  aquatic  environments 
since  it  is  used  extensively  as  a  biocide  with  many 
industrial  applications.  In  previous  studies  it  was 
found  that  food  conversion  efficiency  and  growth 
of  juvenile  largemouth  bass  were  reduced  by  a  14- 
day  exposure  to  50  micrograms/liter  (ug/L)  PCP. 
The  concentration-response  relations  of  PCP  over 
the  short  term  (14  days)  are  presented  and  com- 
pared with  the  effects  of  a  longer  (52  days)  expo- 
sure. Food  conversion  efficiency  and  fish  growth 
were  significantly  affected  in  a  concentration-de- 


pendent fashion  at  concentrations  above  10  ug/L; 
the  appropriate  equations  describing  the  relation- 
ships are  given.  Because  survival  of  young  large- 
mouth  bass  is  strongly  influenced  by  their  growth 
rate,  PCP-induced  growth  rate  reduction  could 
have  an  effect  on  winter  survival.  (Wood-PTT) 
W88-04144 


MODEL  CHLORINATION  OF  PLANT  DE- 
RIVED PHENOLIC  WATER  CONTAMINANTS 
WITH  AN  ASSESSMENT  OF  THEIR  POTEN- 
TIAL TOXICITY  TO  ESCHERICHIA  COLI, 

Reading  Univ.  (England).  Dept.  of  Physiology  and 

Biochemistry. 

J.  T.  Borlakoglu,  and  R.  Kickuth. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.  3,  p  393-400, 

September  1987.  6  fig,  2  tab,  7  ref. 

Descriptors:  'Phenolic  compounds,  'Chlorination, 
•Fate  of  pollutants,  'Bacteria,  'Water  pollution 
effects,  Path  of  pollutants,  Toxicity,  Escherichia 
coli,  Bacterial  growth,  Organic  compounds,  Chem- 
ical reactions,  Human  physiology,  Model  studies, 
Drinking  water. 

Drinking  water  is  often  routinely  chlorinated  to 
prevent  water-transmittable  epidemic  diseases,  al- 
though plant-derived  phenolic  water  contaminants 
released  during  annual  litter  decay  may  also  be 
chlorinated  in  the  process.  The  effects  of  chlorina- 
tion  were,  therefore,  assessed  on  seven  plant-de- 
rived phenolic  compounds.  The  substitution  pat- 
tern of  the  parent  (non-chlorinated)  compounds 
was  correlated  to  the  number  of  produced  chloro- 
phenolic  derivatives  (structure  versus  chemical  re- 
activity). The  formed  chlorophenolic  mixtures 
were  applied  to  Escherichia  coli  DSM  613  to 
examine  their  potential  toxic  effects.  Remarkable 
differences  in  the  inhibition  of  bacterial  growth 
was  observed  ranging  from  156  ppm  to  1250  ppm. 
The  chlorophenolic  mixture  produced  from  4-hy- 
droxybenzoic  acid  did  not  inhibit  E.  coli  growth 
even  at  a  concentration  of  >  5000  ppm.  The 
mixture  of  chlorophenolic  derivatives  of  4-hydrox- 
ycinnamic  acid  was  only  toxic  at  1250  ppm,  while 
that  of  3,4-dihydroxybenzoic  acid  was  highly  toxic 
at  a  concentration  of  156  ppm.  Although  the  bacte- 
rial system  used  to  evaluate  the  potential  toxic 
effects  of  plant-derived  chlorophenolic  mixtures 
has  a  different  type  of  cell  membrane  from  mam- 
mals, the  authors  suggest  possible  toxic  effects  in 
humans  if  the  chlorophenolic  mixtures  are  con- 
sumed. (Wood-PTT) 
W88-04146 


MERCURY  CONTENT  IN  THE  WATER  AND 
MARINE  ORGANISMS  IN  ANGKE  ESTUARY, 
JAKARTA  BAY, 

Indonesian  Inst,   of  Sciences,   Djakarta.   Lab.   of 

Environmental  Study. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04148 


PHYSIOLOGICAL  STRESS  INDUCED  BY 
VEGETABLE  OIL  FACTORY  EFFLUENT  IN 
CHANNA  PUNCTATUS  (BLOCH):  MEASURE- 
MENT OF  HEPATIC  DEHYDROGENASES, 

Punjab    Agricultural    Univ.,     Ludhiana    (India). 

Dept.  of  Zoology. 

S.  Gupta. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.  3,  p  417-424, 

September  1987.  3  tab,  14  ref. 

Descriptors:  'Water  pollution  effects,  'Food-proc- 
essing wastes,  'Fish  physiology,  'Fish,  'Vegetable 
oil  industry,  Industrial  wastes,  Effluents,  Enzymes, 
Dehydrogenase,  Stress,  Water  pollution,  Pollut- 
ants, Liver,  India,  Satluj  River,  Metabolism. 

The  in  vivo  effects  of  vegetable  oil  factory  effluent 
on  hepatic  dehydrogenases,  the  enzymes  involved 
in  the  energy  release  by  the  biological  oxidation  of 
food  inside  the  mitochondria  and  in  biosynthetic 
and  detoxification  mechanisms,  were  investigated 
in  a  freshwater  teleost,  Channa  punctatus  (Bloch), 
exposed  for  28  days.  The  C.  punctatus  were  col- 
lected from  a  freshwater  tributary  of  the  Satluj 
River,  India.  Vegetable  oil  effluent  from  a  facility 


in  the  Ludhiana  district  had  a  biphasic  effect  on 
the  enzymes.  Inhibition  or  stimulation  of  enzyme 
activity  were  dependent  on  dose  and  duration. 
Specific  effects  of  the  effluent  on  glucoses-phos- 
phate hydrogenase,  lactate  hydrogenase,  glutamate 
hydrogenase,  isocitrate  hydrogenase,  malate  hy- 
drogenase, and  malic  enzyme  and  the  resulting 
effects  of  the  enzyme  activity  changes  on  the  fish 
are  presented.  (Wood-PTT) 
W88-04150 


HISTOPATHOLOGICAL  AND  BIOCHEMICAL 
CHANGES  IN  THE  LIVER  OF  A  TELEOST 
FISH,  CHANNA  PUNCTATUS  (BLOCH)  IN- 
DUCED BY  A  MERCURIAL  FUNGICIDE, 

Banaras  Hindu  Univ.,  Varanasi  (India).  Dept.  of 

Zoology. 

R.  N.  Ram,  and  A.  G.  Sathyanesan. 

Environmental    Pollution    (Series    A)    EPEBD7, 

Vol.  47,  No.  2,  p  135-145,  1987.  6  fig,  1  tab,  30  ref. 

Descriptors:  'Fungicides,  'Water  pollution  effects, 
'Fish,  'Fish  physiology,  'Biochemistry,  Organo- 
mercury  compound,  Mercury,  Emisan,  Liver,  Pes- 
ticides, Pollutants,  Water  pollution,  Tissue  analy- 
sis, Toxicity. 

The  chronic  effects  of  a  prolonged  exposure  of  6 
months,  from  January  to  June,  to  a  'safe  dose'  (0.20 
milligrams/liter)  of  a  commercial  organomercurial 
fungicide,  Emisan  (methoxy  ethyl  mercuric  chlo- 
ride: MeEHgCl),  on  the  histopathology  of  liver  in 
adult  and  young  (yearlings)  of  Channa  punctatus, 
are  described.  In  both  of  the  experimental  groups, 
liver  histology  exhibited  various  abnormalities,  in- 
cluding hyperplasia,  nuclear  pyknosis,  fatty  necro- 
sis, and  degeneration  of  hepatocytes  leading  to 
tumor  and  syncytium  formation,  which  are  indica- 
tive of  carcinogenesis.  Apart  from  this,  blood 
vessel  congestion  and  edema  were  also  observed  in 
young  treated  fish.  In  the  livers  of  both  exposed 
groups,  corresponding  with  this  cellular  damage,  a 
marked  reduction  in  hepatosomatic  index,  levels  of 
total  protein  and  lipid,  and  an  elevation  in  choles- 
terol, acid  and  alkaline  phosphatase  contents  were 
recorded.  These  alterations  were  more  pronounced 
in  young  than  in  adult  fish.  These  Emisan-induced, 
histopathological  and  biochemical  changes  are  sug- 
gestive of  severe  hepatic  dysfunction,  which  may 
result  in  the  impairment  of  the  physico-metabolic 
process,  in  this  species.  (Author's  abstract) 
W88-04154 


HEALTH    EFFECTS    OF    ACID    RAIN:    ARE 

THERE  ANY, 

Drexel   Univ.,   Philadelphia,   PA.   Environmental 

Studies  Inst. 

M.  A.  Benarde. 

Journal  of  the  Royal  Society  of  Health,  Vol.  107, 

No.  4,  p  139-145,  August  1987.  3  fig,  62  ref. 

Descriptors:  'Acid  rain,  'Water  pollution  effects, 
•Human  physiology,  'Air  pollution  effects,  Litera- 
ture review,  Rainfall,  Hydrogen  ion  concentration, 
Pollutants,  Air  pollution,  Acidic  water,  Public 
health. 

Rainwater  usually  has  a  pH  of  5.6  or  below,  as  a 
result  of  the  reaction  of  rain  with  atmospheric 
carbon  dioxide  producing  the  weak  acid,  carbonic 
acid.  Acidity  at  the  5.6  to  5.8  level  is  sufficient  for 
dissolving  minerals  to  make  them  available  in  the 
trace  quantities  necessary  for  plant,  animal  and 
human  nutrition.  Acid  rain,  however,  is  character- 
ized by  the  presence  of  more  than  trace  amounts  of 
sulfur  and  nitrogen  compounds.  The  literature  is 
reviewed  to  determine  both  the  direct  and  indirect 
effects  of  acid  rain  on  human  health  by  analyzing 
the  salient  scientific  documents,  published  papers, 
and  conference  summaries.  Numerous  suggestions 
of  avenues  of  potential  direct  and  indirect  harm 
which  could  be  taken  by  pollutants  were  found, 
but  deleterious  human  health  effects  were  not  con- 
firmed. No  definitive  studies  linking  acid  rain  with 
clinically  observable  human  ill  effects  were  located 
in  the  literature.  If  harmful  clinical  or  sub-clinical 
health  effects  exist,  they  remain  largely  unobserved 
and  undetected.  Cancer,  heart  disease,  and  other 
major  causes  of  mortality  were  not  induced  or 
exacerbated  by  acid  rain.  If  adverse  health  effects 
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are  involved,  they  may  be  related  to  the  mechani- 
cal properties  of  the  lung,  but  this  remains  unpro- 
ven.  (Wood-PTT) 
W88-04156 


SPATIO-TEMPORAL  VARIABILITY  OF 
CHAETOZONE  SETOSA  (MALMGREN)  POP- 
ULATIONS ON  AN  ORGANIC  GRADIENT  IN 
THE  BAY  OF  BREST,  FRANCE, 

Universite      de       Bretagne-Occidentale,       Brest 
(France).  Lab.  d'Oceanographie  Biologie. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-04167 


INCIDENCE  OF  DEFORMITIES  IN  CHIRON- 
OMUS  SPP.  FROM  PORT  HOPE  HARBOUR, 
LAKE  ONTARIO, 

National    Hydrology    Research    Inst.,    Saskatoon 

(Saskatchewan). 

W.  F.  Warwick,  J.  Fitchko,  P.  M.  McKee,  D.  R. 

Hart,  and  A.  J.  Burt. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

13,  No.  1,  p  88-92,  1987.  1  fig,  28  ref. 

Descriptors:  *Water  pollution  effects,  *Port  Hope 
Harbor,  'Lake  Ontario,  *Radioactive  wastes, 
•Chironomus,  Radium,  Uranium,  Radionuclides, 
Trace  metals,  Toxicity,  Heavy  metals,  Water  tem- 
perature, Thorium. 

Chironomus  spp.  larvae  collected  from  sediments 
in  the  harbor  at  Port  Hope,  Ontario  in  November 
1984,  had  a  greater  incidence  of  mouth  part  de- 
formities in  the  more  heavily  polluted  inner  harbor 
area  (83%,  33  of  40  individuals)  than  in  the  outer 
harbor  (14%,  1  of  7  individuals).  Port  Hope 
Harbor,  the  site  of  radium  and  uranium  refining 
operations  since  1933,  is  contaminated  by  218-U 
and  (to  a  lesser  extent)  232-Th  decay  chain  radion- 
uclides and  several  trace  metals.  This  difference 
suggests  that  deformities  are  related  to  the  areal 
extent  of  contamination.  An  estimated  dose  rate  of 
1  mGy/day  in  chironomids  suggests  that  radiation 
may  be  a  significant  factor  in  the  induction  of 
deformities;  however,  heavy  metals  (maximum 
copper  concentrations  in  the  sediment  were  6,600 
microgram/gm;  lead  and  nickel  were  also  present) 
and  elevated  water  temperatures  may  also  be  in- 
volved. The  usefulness  of  deformities  in  natural 
propitiations  as  a  biomonitoring  tool  to  evaluate 
sediment  quality  is  under  investigation.  (Lantz- 
PTT) 
W88-04212 


ACTD  RAIN  STIMULATION  OF  LAKE  MICHI- 
GAN PHYTOPLANKTON  GROWTH, 

Fish  and  Wildlife  Service,  Ann  Arbor,  MI.  Great 

Lakes  Fishery  Lab. 

B.  A.  Manny,  G.  L.  Fahnenstiel,  and  W.  S. 

Gardner. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

13,  No.  2,  p  218-223,  1987.  3  fig,  2  tab,  17  ref. 

Descriptors:  *Acid  rain,  *Water  pollution  effects, 
•Phytoplankton,  *Lake  Michigan,  Ecosystems, 
Chlorophyll  a,  Acidic  waters,  Hydrogen  ion  con- 
centration, Population  growth,  Algae,  Eutrophica- 
tion. 

Three  laboratory  experiments  demonstrated  that 
additions  of  rain  water  to  epilimnetic  lake  water 
collected  in  southeastern  Lake  Michigan  stimulat- 
ed chlorophyll  a  production  more  than  did  addi- 
tions of  reagent-grade  water  during  incubations  of 
12  to  20  d.  Chlorophyll  a  production  did  not  begin 
until  3-5  d  after  the  rain  and  lake  water  were 
mixed.  The  stimulation  caused  by  additions  of  rain 
acidified  to  pH  3.0  was  greater  than  that  caused  by 
additions  of  untreated  rain  (pH  4.0-4.5).  Results 
support  the  following  hypotheses:  (1)  Acid  rain 
stimulates  the  growth  of  phytoplankton  in  lake 
water;  (2)  phosphorus  in  rain  appears  to  be  the 
factor  causing  this  stimulation.  It  is  concluded  that 
acid  rain  may  accelerate  the  growth  of  epilimnetic 
phytoplankton  in  Lake  Michigan  (and  other  similar 
lakes)  during  stratification  when  other  sources  of 
bioavailable  phosphorus  to  the  epilimnion  are  lim- 
ited. (Author's  abstract) 
W88-04223 


WATER  QUALITY  AND  DIATOM  COMMUNI- 
TIES IN  TWO  CATALAN  RIVERS  (N.E. 
SPAIN), 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 
S.  Sabater,  F.  Sabater,  and  X.  Tomas. 
Water  Research  WATRAG,  Vol.  21,  No.  8,  p  901- 
911,  August  1987.  3  fig,  4  tab,  30  ref.  C.A.I.C.Y.T. 
Project  No.  478/81. 

Descriptors:  *Water  quality,  'Diatoms,  *Spain, 
•Water  pollution,  *Llobregat  River,  'Ter  River, 
Monitoring,  Species  diversity,  Ecosystems. 

Benthic  diatom  assemblages  have  been  used  to 
evaluate  the  water  quality  of  two  rivers  subjected 
to  marked  human  influences.  These  rivers,  the 
Llobregat  and  the  Ter,  are  located  in  N.E.  Spain, 
and  supply  water  for  the  industrial,  agricultural 
and  urban  requirements  of  roughly  three  million 
people.  The  diatom  communities  in  the  headwaters 
are  similar  in  both  rivers  (Achnanthes  minutissima, 
Cymbella  ventricosa,  Gomphonema  angustatum). 
Species  of  Navicula,  Nizschia  and  Gomphonema 
develop  in  the  middle  reaches  of  both  rivers  when 
not  disrupted  by  extraneous  factors.  In  the  river 
Ter  significant  pollution  modifies  this  community 
and  Nizschia  palea,  N.  gandersheimiensis  and 
Gomphonema  parvulum  appear  as  the  most  toler- 
ant species.  In  the  Llobregat,  the  pollution  from 
the  salt  mine  operations  also  modifies  the  diatom 
assemblage  and  N.  frustulum,  Surirella  ovata,  Na- 
vicula atomus  are  the  most  abundant  species.  Res- 
ervoirs in  the  river  Ter  improve  the  quality  of 
water  and  a  community  of  Fragilaria  sp.  pi.  is 
dominant  downstream.  (Author's  abstract) 
W88-04252 


EFFECTS  OF  A  CHLORINATED  DISCHARGE 
AND  A  THERMAL  OUTFALL  ON  THE  STRUC- 
TURE AND  COMPOSITION  OF  THE  AQUAT- 
IC MACROINVERTEBRATE  COMMUNITIES 
IN  THE  SHEEP  RIVER,  ALBERTA,  CANADA, 
Illinois  Univ.  at  Urbana-Champaign.  Dept.  of 
Urban  and  Regional  Planning. 
L.  L.  Osborne,  and  R.  W.  Davies. 
Water  Research  WATRAG,  Vol.  21,  No.  8,  p  913- 
921,  August  1987.  2  fig,  5  tab,  31  ref. 

Descriptors:  'Thermal  pollution,  *Water  pollution 
effects,  'Macroinvertebrates,  *Sheep  River,  'Al- 
berta, 'Chlorination,  Biological  studies,  Physico- 
chemico  properties,  Chlorinated  compounds, 
Wastewater  pollution,  Wastewater  disposal,  Eco- 
logical effects. 

Physico-chemical  and  biological  samples  were  col- 
lected from  12  sampling  stations  over  a  13-month 
period  to  assess  the  effects  of  a  small  town's  chlor- 
inated sewage  discharge  and  a  thermal  discharge 
on  the  Sheep  River's  macroinvertebrate  communi- 
ties. During  the  study,  the  chlorinated  effluent 
plume  was  restricted  to  the  left  third  of  the  chan- 
nel for  approximately  0.5  km  at  which  point  the 
effluent  was  thoroughly  mixed  due  to  an  abrupt 
change  in  channel  direction.  Within  the  concen- 
trated 0.5  km  chlorinated  plume,  total  residual 
chlorine  (TRC)  concentrations  periodically  ex- 
ceeded 5.0  mg/L.  Stations  were  categorized  into 
similar  community  assemblages  on  the  basis  of 
species  abundances  and  composition  using  hierar- 
chical cluster  analysis.  Stations  immediately  down- 
stream of  the  thermal  outfall  and  those  within  the 
chlorinated  plume  had  distinctly  different  struc- 
tures and  were  dominated  by  Oligochaeta.  Multi- 
ple discriminant  analysis  indicated  that  tempera- 
ture was  the  principle  discriminating  variable  im- 
mediately below  the  thermal  discharge  while  the 
chlorinated  sewage  (MCSE)  variable  was  the  most 
important  discriminant  function  within  the  chlorin- 
ated effluent  plume.  Following  complete  mixing  of 
the  effluent  plume  within  the  stream  channel  (0.6 
km  downstream  of  outfall),  macroinvertebrate 
structure  and  diversity  improved,  presumably  due 
to  nutrient  enrichment  and  dilution  of  TRC  below 
detectable  levels.  (Author's  abstract) 
W88-04253 


EFFECT  OF  PH  ON  PHOSPHORUS  RELEASE 
DURING  MACROPHYTE  (ELEOCHARIS  SP.) 
DECOMPOSITION, 

Breedlove,  Dennis  and  Associates,  Orlando,  FL. 


Effects  Of  Pollution— Group  5C 

R.  W.  Ogburn,  P.  L.  Brezonik,  and  J.  J.  Delfino. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
5,  p  829-831,  October  1987.  1  fig,  1  tab,  12  ref.  U.S. 
EPA  Project  APP-077-02-1980. 

Descriptors:  *Acid  rain,  'Acidic  waters,  •Ecologi- 
cal effects,  'Water  pollution  effects,  *Phosphorus 
cycling,  'Hydrogen  ion  concentration,  'Decom- 
posing organic  matter,  Decomposition,  Phospho- 
rus, Macrophytes,  Oligotrophic  lakes,  Florida, 
Lakes. 

Laboratory  microcosms  were  used  to  evaluate  the 
effect  of  pH  on  the  release  of  soluble  reactive 
phosphorus  (SRP)  during  aerobic  decomposition 
of  the  aquatic  macrophyte  Eleocharis  sp.,  which  is 
common  in  oligotrophic  Florida  lakes.  The  total 
amount  of  SRP  released  during  a  227-day  incuba- 
tion in  the  dark  was  independent  of  pH  over  the 
range  3.7  to  5.5,  but  initial  rates  of  release  were 
faster  at  the  lowest  pH.  The  results  indicate  that 
the  low  total  phosphorus  concentrations  observed 
in  many  acidic  lakes  are  not  necessarily  attributable 
to  reduced  rates  of  decomposition  and  nutrient 
mineralization  at  low  pH,  as  some  researchers  have 
suggested.  (Author's  abstract) 
W88-04283 


WATER  POLLUTION  FORM  OIL  AND  GAS 
RECOVERY  IN  EASTERN  KENTUCKY  WA- 
TERSHEDS, 

Kentucky  Div.  of  Air  Quality,  Frankfort.  Program 

Development  Branch. 

A.  Sidhu,  and  W.  J.  Mitsch. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

5,  p  943-953,  October  1987.  7  fig,  6  tab,  23  ref. 

Descriptors:  'Brines,  'Fate  of  pollutants,  'Water 
pollution  effects,  'Path  of  pollutants,  'Brine  dis- 
posal, 'Surface  water,  'Kentucky,  Groundwater 
pollution,  Water  quality,  Industrial  wastes,  Oil  re- 
covery, Gas  recovery,  Saline  water,  Salinity,  Wa- 
tersheds, Sodium,  Chlorides,  Chemical  analysis. 

The  effects  of  water  quality  on  brine  discharged 
from  oil  and  gas  recovery  operations  are  described 
for  surface  water  and  groundwater  in  two  small 
watersheds  in  eastern  Kentucky.  The  brine,  which 
had  salinity  that  was  often  several  times  that  of  sea 
water,  led  to  significantly  higher  concentrations  of 
several  minerals  in  surface  water,  particulary  in  the 
first  and  second  order  streams.  Concentrations  as 
high  as  50,000  milligrams/liter  for  sodium  and 
64,000  milligrams/liter  for  chloride  were  measured 
in  streams.  The  differences  in  chemical  concentra- 
tions for  various  chemicals  over  the  period  of  the 
study  were  ascribed  to  temporal  variability,  par- 
ticularly due  to  differences  between  wet  and  dry 
seasons,  and  to  spatial  variability,  particularly  due 
to  dilution  and  other  chemical  decay  processes. 
Chemical  decay  coefficients  for  sodium  and  chlo- 
ride were  developed  as  a  function  of  watershed 
area  for  possible  application  to  similar  watersheds. 
There  was  some  evidence  that  the  brine  was  influ- 
encing the  Licking  River,  the  major  stream  that 
drains  the  eastern  part  of  Kentucky.  (Author's 
abstract) 
W88-04299 


RADIOACTIVITY  OF  THE  ATOMIC  SPA  AT 
PODCETRTEK,  SLOVENIA,  YUGOSLAVIA, 

Institut  Jozef  Stefan,  Ljubljana  (Yugoslavia). 
For  primary  bibliographic  entry  see  Field  2F. 
W88-04329 


BIODEGRADATION  OF  SUBSTANCES  AT 
LOW  CONCENTRATIONS  (BIOLOGISCHER 
ABBAU  VON  STOFFEN  BEI  GERINGEN  KON- 
ZENTRATIONEN), 

BASF  A.G.,  Ludwigshafen  am  Rhein  (Germany, 

F.R.). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04338 


IMPACT  PREDICTION  METHOD  FOR  ACCI- 
DENTAL RIVER  POLLUTION, 

Compagnie   Generale  des  Eaux,   Paris  (France). 
M.  Dutang,  and  G.  Bujon. 
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Group  5C— Effects  Of  Pollution 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  Nos.  5/6,  p  741-756,  1987.  13  fig,  9  ref. 

Descriptors:  *Water  pollution  effects,  *Water  qual- 
ity, "Rivers,  "Model  studies,  Monitoring,  Simula- 
tion analysis,  Prediction,  Mathematical  models, 
Biodegradation,  Path  of  pollutants. 

Predicting  the  impact  of  accidental  pollution  is 
more  difficult  than  that  of  continuous  pollution, 
and  describing  the  variability  of  the  phenomena 
involved  is  not  an  easy  task.  A  simulation  method 
was  developed  using  a  sophisticated  mathematical 
model  which,  when  applied  to  an  accidental  spill- 
age of  toxic  material,  accurately  determines  its 
impact  on  water  intakes  downstream  from  the  spill. 
The  model  is  based  on  dispersal  equations  and 
makes  allowances  for  the  phenomenon  of  biologi- 
cal decay  and  the  velocity  gradient  of  the  water  in 
the  river.  It  was  used  during  simulations  conducted 
by  injecting  a  dye  into  the  river.  The  model  has 
been  used  several  times  since  1980  along  the  Seine 
and  Marne  Rivers  to  forecast  polluting  waves  from 
accidental  spells  with  a  high  degree  of  accuracy. 
The  model  can  also  be  used  to  calculate  critical 
pollution  levels  above  which  accidental  spillage 
could  have  an  adverse  effect  on  water  production, 
based  on  the  distance  to  the  water  intakes  and  the 
river's  most  unfavorable  flowrate.  (Lantz-PTT) 
W88-04359 


POLLUTION    AND    EUTROPHICATION    IN 
THE  VENICE  LAGOON, 

Politecnico  di  Milano  (Italy).   1st.  di  Ingegneria 

Sanitaria. 

For  primary  bibliographic   entry  see  Field   6G. 

W88-04365 


MANAGEMENT  OF  SURFACE  WATER  QUAL- 
ITY IN  INDIA, 

Saifia  Coll.,  Bhopal  (India).  Dept.  of  Limnology. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-04421 


ISOTOPICALLY  EXCHANGEABLE  PHOS- 
PHATE IN  FRESHWATER  SEDIMENTS:  EF- 
FECTS OF  U.  V.-IRRADIATION,  FORMALDE- 
HYDE, SOLID/SOLUTION  RATIO,  AND  PH 
ON  ITS  EXPERIMENTAL  DETERMINATION, 
Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 
Geochemistry. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-04453 


EFFECTS  OF  CARBARYL  (SEVIN)  ON  THE 
STAGE  I  ZOEAE  OF  THE  RED-JOINTED  FID- 
DLER CRAB,  UCA  MINAX  (LECONTE), 

Roger  Williams  Coll.,  Bristol,  RI.  Dept.  of  Natural 

Sciences. 

P.  S.  Capaldo. 

Estuaries  ESTUDO,  Vol.   10,  No.  2,  p   132-135, 

June  1987.  1  fig,  1  tab,  29  ref. 

Descriptors:  "Water  pollution  effects,  "SEVIN, 
"Crabs,  "Eggs,  Insecticides,  Carbaryl,  Toxicity, 
Lethal  limits,  Mortality,  Physiological  effects. 

Carbaryl,  1-napthyl  methylcarbamate  (SEVIN),  is 
a  broad  spectrum  organocarbamate  that  has  been 
widely  used  for  the  control  of  insect  infestations.  It 
attacks  the  nervous  system  of  target  organisms  by 
lowering  cholesterase  levels.  In  1958,  carbaryl  re- 
placed DDT  as  the  agent  of  choice  for  control  of 
the  gypsy  moth,  Lymantria  dispar.  Carbaryl  was 
preferable  primarily  because  of  its  low  mammalian 
toxicity  and  its  rapid  degradation  in  the  natural 
environment.  It  degrades  in  water  to  levels  below 
detection  in  times  ranging  from  six  days  to  four 
weeks.  Shortly  after  spawning,  zoeae  of  the  red- 
jointed  fiddler  crab,  Uca  minax,  were  exposed  to 
1.0,  0.5  and  0.1  mg/L  of  carbaryl.  Exposed  zoeae 
were  observed  for  fatalities,  changes  in  phototaxis, 
and  altereri  swimming  behavior.  Fifty  percent  mor- 
talities in  these  concentrations  occurred  after  12.5, 
14.5  and  25  hr,  respectively.  Zoeae  displayed  a 
rapid  loss  of  positive  phototaxis,  which  occurred 
after  2,  4  and  16  hr,  respectively.  Abnormal  swim- 
ming behavior  was  observed  in  all  exposed  groups, 
with  total  cessation  of  swimming  activity  occur- 


ring in  6  hours  in  groups  I  and  II  and  16  hours  in 
group  III.  (Lantz-PTT) 

W88-04481 


5D.  Waste  Treatment  Processes 


DEMONSTRATION  OF  INDUSTRIAL 

WASTEWATER  RENOVATION  BY  EXTRAC- 
TION OF  ORGANIC  CHEMICALS  USING 
POROPLASTIC  MEMBRANES, 

Moleculon  Research  Corp.,  Cambridge,  MA. 
L.  D.  Nichols,  A.  S.  Obermayer,  M.  B.  Allen,  and 
C.  Cekala. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-162392/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. OWRT  Technical  Completion  Report,  RU- 
84/3,  October  29,  1982.  44  p,  11  fig,  7  tab,  11  ref. 
Contract  No.  14-34-0001-1470. 

Descriptors:  "Wastewater  renovation,  "Industrial 
wastewater,  "Organic  solvents,  "Separation  tech- 
niques, "Membrane  processes,  "Chemical  recov- 
ery, Organic  compounds,  Wastewater  treatment, 
Water  reuse,  Phenols,  Industrial  wastes,  Acetic 
acid,  Cost  analysis. 

Process  development  conducted  during  this  study 
has  clearly  established  membrane  separation  tech- 
niques as  an  effective  means  to  remove  organic 
chemicals  from  industrial  wastewater  streams. 
Rapid  exchange  rates  observed  for  parachloro- 
phenol  and  pentachlorophenol  imply  that  Poro- 
plastic  membranes  have  a  high  efficiency  for  pen- 
tachlorophenol and  parachlorophenol  removal. 
Rapid  transport  indicates  that  relatively  short 
space-times  would  provide  sufficient  organic  re- 
moval, thus  allowing  large  volumes  of  wastewater 
to  be  handled  by  a  small  number  of  membrane 
extraction  units.  After  identifying  several  solvents 
with  good  acetic  acid  extraction  characteristics, 
successful  removal  of  acetic  acid  from  artificial 
wastewater  streams  was  achieved  during  single 
membrane  extraction  experiments.  By  comparing 
extraction  rates,  distribution  coefficients,  water 
content  levels  in  the  solvent,  solvent  content  levels 
in  the  water  stream,  and  other  membrane  system 
characteristics  the  most  promising  system  was 
scaled-up  to  the  multi-membrane  plate  and  frame 
module.  Large  scale  multi-membrane  extractions 
with  simulated  as  well  as  real  process  effluent 
streams  resulted  in  an  average  extraction  rate  con- 
stant of  4.28/hr/sq  m  for  acetic  acid.  When  total 
cost  of  a  Poroplastic  membrane  extraction  scheme 
for  recovering  acetic  acid  is  analyzed,  it  appears  to 
be  a  very  cost  effective  alternative  to  conventional 
wastewater  treatment.  (Geiger-PTT) 
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WATER  CONSERVATION  TECHNOLOGY  IN 
TEXTILES:  STATE  OF  THE  ART. 

Auburn  Univ.,   AL.   Water  Resources  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  3E. 
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LONG-RANGE  CHLORINATION  IN  OPEN  MI- 
CROCOSMS: INTERPRETATIONS, 

Battelle  Pacific  Northwest  Labs.,   Sequim,  WA. 

Marine  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
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WASTEWATER  TREATMENT  PLANT  DISIN- 
FECTION EFFICIENCY  AS  A  FUNCTION  OF 
CHLORINE  AND  AMMONIA  CONTENT, 

G.  C.  White,  R.  D.  Beebe,  V.  F.  Alford,  and  H.  A. 
Sanders. 

IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1115-1125,  4  fig,  4  tab,  4  ref. 

Descriptors:  "Wastewater  treatment,  "Chlorina- 
tion, "Ammonia,  "Disinfection,  San  Jose/Santa 
Clara  Water  Pollution  Control  Plant,  California, 
Chloramines,  Coliforms,  Mixing. 


The  unusual  chlorine  demands  periodically  experi- 
enced at  the  San  Jose/Santa  Clara,  California, 
wastewater  treatment  plant  were  investigated. 
Normal  chlorine  dosage  sufficient  for  disinfection 
was  12  mg/L,  producing  a  residual  of  5-6  mg/L  at 
the  end  of  the  contact  chamber.  During  canning 
season  the  secondary  effluent  was  very  low  in 
ammonia,  and  chlorine  demand  increased  beyond 
the  capacity  of  the  system  to  disinfect  it.  A  newly 
added  tertiary  treatment  plant  also  produced  an 
effluent  with  an  unusually  high  chlorine  demand. 
In  laboratory  studies  addition  of  ammonia  to 
produce  a  chlorine-ammonia-N  ratio  of  6:1  and 
increased  mixing  resulted  in  disinfection  meeting 
the  standard  of  2.2  coliforms  per  100  ml  of  effluent. 
Laboratory  studies  of  the  tertiary  treatment  system 
showed  that  a  12-mg/L  chlorine  dose  and  a  2-mg/ 
L  ammonia-N  dose  effectively  disinfected  the  ef- 
fluent to  meet  standards.  Visits  to  other  treatment 
plants  confirmed  that  the  presence  or  addition  of 
ammonia  improved  operation  of  several,  but  not 
all.  (Cassar-PTT) 
W88-03530 


HEALTH  AND  ENVIRONMENTAL  IMPACTS 
OF  BROMINATED  ORGANICS  PRODUCED 
DURING  WASTEWATER  DISINFECTION 
WITH  BROMIDE  CHLORIDE, 

Dow  Chemical  Co.,  Midland,  MI. 
R.  W.  Hohlfeld,  C.  G.  Mendoza,  G  U.  Boggs,  and 
H.  C.  Alexander. 

IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1127-1135,  4  tab,  14  ref. 

Descriptors:  "Wastewater  treatment,  "Literature 
review,  "Water  pollution  effects,  "Disinfection, 
Bromine  chloride,  Public  health,  Aquatic  life,  Tox- 
icity, Fate  of  pollutants,  Organic  compounds,  Tri- 
halomethanes,  Bromoform,  Bromine  compounds, 
Bromides. 

Interpretation  of  all  available  data  indicates  that 
use  of  bromine  chloride  for  water  treatment  does 
not  pose  any  significant  threat  to  aquatic  life  or 
human  health  as  a  result  of  any  brominated  organ- 
ics  that  may  be  formed.  Low  levels  of  trihalometh- 
anes  (bromoform),  which  are  nontoxic  to  aquatic 
life,  are  produced.  Because  bromoform  degrades 
relatively  quickly  and  does  not  bioaccumulate,  it 
should  not  pose  a  threat  to  human  health.  Very 
low  levels  (parts  per  trillion)  of  bromoorganics, 
particularly  bromophenols  and  bromoanisoles,  are 
formed  from  bromine  chloride  water  treatment. 
Although  these  bromoorganics  have  moderate 
bioaccumulation  potential,  they  have  been  detect- 
ed only  in  levels  less  than  100  ppb  in  fish  exposed 
to  bromine  chloride  treated  water  and  pose  no 
danger  to  human  health.  Bromine  ion  does  not 
appear  to  be  biotransformed  by  fish  and  microor- 
ganisms into  bromoorganics.  (Author's  abstract) 
W88-03531 


HEALTH  EFFECTS  OF  WATER  REUSE: 
CHARACTERIZATION  OF  MUTAGENIC  RES- 
IDUES ISOLATED  FROM  RECLAIMED,  SUR- 
FACE, AND  GROUNDWATER  SUPPLIES, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 

CA. 

For  primary  bibliographic  entry  see  Field  5A. 
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CHLORINE  VS  OZONE  AT  MARLBOROUGH, 
MASSACHUSETTS:  DISINFECTION  AND  MU- 
TAGENIC ACTIVITY  SCREENING, 

Oklahoma  State  Univ.,  Stillwater. 
E.  L.  Stover,  R.  B.  Cumming,  N.  E.  Lee,  and  R.  L. 
Jolley. 

IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1249-1260,  7  fig,  4  tab,  6  ref. 

Descriptors:  "Wastewater  treatment,  "Fate  of  pol- 
lutants, "Mutagens,  "Disinfection,  Chlorination, 
Ozonation,  Organic  compounds. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Watte  Treatment  Processes — Group  5D 


Screening  for  mutagenic  activity  of  concentrated 
wastewater  effluents  (primarily  of  domestic  origin) 
and  for  selected  components  separated  by  liquid 
chromatography  was  conducted  before  disinfec- 
tion and  on  ozonated  and  chlorinated  effluents.  A 
2000-fold  concentrate  of  the  undisinfected  effluent 
was  mutagenic  in  both  TA1535  and  TA1538.  No 
mutagenic  activity  was  detected  in  the  2000-fold 
concentrates  of  either  the  ozonated  or  chlorinated 
effluents  at  doses  of  10.9  and  3.0  mg/L,  respective- 
ly. Of  31  pooled  fractions  of  the  undisinfected 
effluent,  only  one  was  slightly  positive  in  TA1538. 
Of  16  fractions  of  ozonated  effluent  (ozone  dose, 
17.7  mg/L)  4  were  positive  and  1  was  slightly 
positive  in  both  strains.  Of  24  fractions  of  chlorin- 
ated effluent  (chlorine  dose,  7.0  mg/L)  2  were 
positive.  Although  ozonation  and  chlorination  ap- 
parently destroyed  mutagenic  components  (eluting 
before  10.5  hr)  in  the  effluent,  chlorination  pro- 
duced several  mutagenic  constituents  with  chro- 
matographic retention  times  between  1  and  6 
hours.  Three  mutagenic  materials  were  common  to 
both  undisinfected  effluent  and  chlorinated  efflu- 
ent. The  nature  of  the  mutagens  in  fraction  151-175 
changed  from  mutagenic  to  TA1535  in  the  undisin- 
fected effluent  to  mutagenic  to  TA1538  in  the 
chlorinated  effluent.  Higher  doses  of  chlorine  ap- 
peared to  increase  the  mutagenic  activity.  (Cassar- 
PTT) 
W88-03541 


EVALUATION  OF  THE  QUALITY  OF 
WASTEWATER  TREATMENT  EFFLUENT 
FOLLOWING  CHLORINATION  OR  OZONA- 
TION, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

C.  L.  Fort,  M.  K.  Koczwara,  E.  J.  Kirsch,  and  C. 
P.  Grady. 

IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1261-1278,  3  fig,  4  tab,  14  ref. 

Descriptors:  'Wastewater  treatment,  'Disinfec- 
tion, 'Mutagens,  'Chlorination,  'Ozonation,  Fate 
of  pollutants,  Activated  sludge  process,  Biological 
wastewater  treatment,  Organic  compounds,  Toxic- 
ity. 

Bench-scale  activated  sludge  reactors  were  operat- 
ed, representing  all  combinations  of  two  levels  of 
each  of  the  following  variables:  simple  and  com- 
plex organic  feed  mixtures;  pH,  6  and  8;  and  dis- 
solved oxygen,  1  and  7  mg/L.  Breakpoint  chlorin- 
ation curves  were  developed  to  determine  the  dose 
that  would  produce  a  chlorine  residual  of  5-10  mg/ 
L  after  2  hrs  of  contact.  Curves  were  also  devel- 
oped to  show  the  ozone  dose  required  to  give  a 
residual  of  0.4  mg/L  after  5-min  contact.  Effluent 
samples  were  concentrated  and  assayed  for  muta- 
genicity corrected  for  toxicity.  Several  conclusions 
were  made.  (1)  The  microorganisms  in  activated 
sludge  release  toxic  or  mutagenic  substances,  re- 
gardless of  the  complexity  of  the  wastewater.  The 
concentration  or  activity  of  these  substances  de- 
pends on  the  conditions  imposed.  (2)  Breakpoint 
chlorination  of  effluents  generally  increases  their 
toxicity  or  mutagenicity;  however,  prior  growth 
conditions  influence  the  composition  of  the  organ- 
ics  and  the  susceptibility  of  the  organics  to  reaction 
with  chlorine.  (3)  Ozonation  increases  the  toxicity 
or  mutagenicity  of  effluents  as  shown  by  TA98  but 
not  by  TA100.  (4)  Chlorine  can  be  incorporated 
into  the  organic  fraction  of  the  effluents  during 
breakpoint  chlorination,  the  amount  being  influ- 
enced by  growth  conditions  in  the  reactor.  (5)  The 
toxicity  and  mutagenicity  of  chlorinated  effluents 
cannot  be  correlated  with  the  amount  of  incorpo- 
rated chlorine.  (Cassar-PTT) 
W88-03542 


MUTAGENICITY  OF  NONVOLATILE  ORGAN- 
ICS IN  UNDISINFECTED  AND  DISINFECTED 
WASTEWATER  EFFLUENTS, 

Oak  Ridge  National  Lab.,  TN. 
R.  B.  Cumming,  R.  L.  Jolley,  N.  E.  Lee,  L.  R. 
Lewis,  and  J.  E.  Thompson. 

IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 


Arbor,  MI.  1983.  pg  1279-1309,  6  fig,  11  tab,  18  ref. 

Descriptors:  'Wastewater  treatment,  'Disinfec- 
tion, 'Mutagens,  'Chlorination,  'Ozonation,  Acti- 
vated sludge  process,  Biological  wastewater  treat- 
ment, Organic  compounds,  Fate  of  pollutants,  Tox- 
icity, Ultraviolet  radiation,  Public  health. 

Additional  data  on  the  effect  of  disinfection  meth- 
ods on  mutagenicity  of  wastewater  effluents  is 
reported.  Although  treatment  plants  differ  from 
each  other  and  from  day  to  day,  some  generaliza- 
tions are  possible.  Either  chlorine  or  ozone  some- 
times increases  or  decreases  the  mutagenicity  of 
the  effluents.  No  conclusions  can  be  made  concern- 
ing the  effect  of  ultraviolet  treatment.  Mutagenic- 
ity is  increased  by  disinfection  in  more  cases  than  it 
is  decreased.  In  general,  more  total  mutagenicity  is 
seen  in  samples  pooled  from  high-performance 
liquid  chromatography  fractions  than  in  original 
concentrates  from  which  they  are  derived.  Al- 
though some  chemicals  have  been  identified  in  the 
mutagenic  fractions,  they  are  not  known  mutagens. 
Although  mutagens  can  be  formed  in  the  disinfec- 
tion process,  they  are  often  destroyed  as  the  con- 
centration or  contact  time  increases.  Thus,  results 
are  very  dependent  on  the  precise  conditions  at  the 
time  of  sampling;  they  can  be  dramatically  affected 
by  differences  in  the  raw  effluent,  weather,  or 
conditions  of  disinfections.  (Cassar-PTT) 
W88-03543 


REDUCTION  OF  MICROBIAL  INDICATORS 
AND  VIRUSES  IN  A  CYPRESS  STRAND, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 

P.  R.  Scheuerman,  S.  R.  Farrah,  and  G.  Bitton. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  10,  p  1-8,  1986.  2  fig,  4  tab,  18  ref.  EPA 
Grant  R809402. 

Descriptors:  'Wastewater  treatment,  'Fate  of  po- 
lutants,  'Wastewater  disposal,  'Biodegradation, 
Microorganisms,  Bacteria,  Viruses,  Sewage  bacte- 
ria, Coliforms. 

Wetlands  have  been  proposed  for  the  low-energy 
treatment  and  disposal  of  wastewater  treatment 
plant  effluents.  In  general,  an  improvement  in  bac- 
teriological water  quality  has  been  observed  fol- 
lowing the  passage  of  sewage  effluent  through 
wetland  systems.  This  study  examined  the  fate  of 
microbial  indicators  and  pathogens,  including  vi- 
ruses, in  a  cypress  stand  that  has  been  receiving 
effluents  from  the  town  of  Waldo,  Florida,  for  the 
last  50  years.  Experimental  corridors  (40m  x  10m) 
were  installed  in  a  strand  and  were  treated  with 
pumped  primary  effluent.  Bacterial  indicators 
(total  and  fecal  coliforms,  fecal  streptococci),  bac- 
teriophages and  enteroviruses  were  removed  fol- 
lowing 40m  travel  of  sewage  through  the  corri- 
dors. Fecal  streptococci  accumulate  in  the  sedi- 
ments. The  levels  of  bacterial  indicators,  phages 
and  enteroviruses  were  monitored  in  another 
strand  that  had  been  receiving  sewage  for  50  years. 
Microbial  numbers  were  determined  at  stations 
situated  at  increasing  distances  from  the  sewage 
outfall,  up  to  230m.  Bacterial  indicators  were  re- 
duced by  approximately  3  orders  of  magnitude  at 
the  230m  station.  Fecal  streptococci  accumulated 
in  the  sediments.  Phages  were  reduced  by  1  order 
of  magnitude.  Enteroviruses  and  Salmonella  spe- 
cies were  detected  in  the  water  but  often  were 
undetectable  in  the  sediments.  (Author's  abstract) 
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SURVIVAL  OF  INDICATOR  ORGANISMS  IN 
A  DETENTION  POND  RECEIVING  COM- 
BINED SEWER  OVERFLOW, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Water  Pollution  Control. 

For  primary  bibliographic  entry  see  Field  5B. 
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DISINFECTION  EFFICIENCY  AND  PROB- 
LEMS ASSOCIATED  WITH  MATURATION 
PONDS, 

State   Pollution   Control   Commission,   Lidcombe 

(Australia). 

R.  J.  Macdonald,  and  A.  Ernst. 


Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.    10,  p   19-29,   1986.  3  fig,  3  tab,   11   ref. 

Descriptors:  'Wastewater  disposal,  'Fate  of  pol- 
lutants, 'Stabilization  ponds,  'Wastewater  treat- 
ment, 'Disinfection,  Human  diseases,  Viruses, 
Microorganisms,  Parasites,  Maturation  ponds. 

Disinfection  is  the  destruction,  inactivation  or  re- 
moval of  those  organisms  likely  to  cause  infection; 
it  does  not  necessarily  involve  sterilization.  In  Aus- 
tralia, chlorination  and/or  maturation  ponds  are 
the  methods  frequently  used  to  improve  the  micro- 
biological quality  of  treated  sewage  effluents 
before  discharge  to  receiving  waters  or  reuse.  Re- 
ductions in  densities  of  indicator  organisms  and 
pathogens  were  measured  in  maturation  ponds  re- 
ceiving secondary  effluents  from  trickling  filter 
and  activated  sludge  treatment  works.  Effluent 
detention  times  in  the  ponds  were  determined 
using  dye  tracing  techniques  and  compared  with 
nominal  detention  times  calculated  from  pond  vol- 
umes and  effluent  flow  rates.  Median  detention 
times  were  substantially  less  than  nominal  times 
because  of  short  circuiting  due  to  pond  design 
aspects  and  thermal  stratification.  Maturation 
ponds  of  10  days  median  detention  time  were 
found  to  successfully  disinfect  a  poor  quality  trick- 
ling filter  effluent  and  were  effective  at  removing 
parasite  ova  and  reducing  virus  densities.  Contin- 
ued use  of  maturation  ponds  should  be  encouraged 
in  developed  and  developing  countries  as  they 
have  low  cost,  operational,  maintenance  and 
skilled  operator  requirements  and  are  an  effective 
disinfection  process.  Pond  designs  should  minimize 
short  circuiting  and  thus  the  areal  requirements  of 
the  ponds.  (Authors'  abstract) 
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REMOVAL  OF  EXCRETED  BACTERIA  AND 
VIRUSES  IN  DEEP  WASTE  STABILIZATION 
PONDS  IN  NORTHEAST  BRAZIL, 
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health. 

Waste  stabilization  ponds  are  becoming  an  increas- 
ingly popular  wastewater  treatment  option  in 
many  parts  of  the  world.  Their  advantages  include 
low  cost,  minimum  maintenance,  and  high  degree 
of  excreted  pathogen  removal.  Their  principal  dis- 
advantage is  their  long  hydraulic  retention  time, 
measured  in  weeks,  which  requires  a  large  land 
area.  Typical  depths  of  facultative  and  maturation 
ponds  range  0.9-1. 5m  to  restrict  growth  of  emer- 
gent vegetation  and  maintain  predominantly  aero- 
bic conditions.  This  study  examined  the  removal  of 
excreted  bacteria  (fecal  coliforms,  fecal  strepto- 
cocci, Clostridium  perfringens,  total  and  sorbitol- 
fermenting  bifidobacteria,  salmonellae,  and  ther- 
mophilic Campylobacters)  and  viruses  (enterovirus 
and  rotavirus)  in  a  series  of  deep  anaerobic,  facul- 
tative and  maturation  ponds  with  a  depth  range  of 
2.8-3.4m,  overall  retention  time  of  21  days,  and 
mean  mid-depth  temperature  of  27  C.  Thermophi- 
lic Campylobacters,  bifidobacteria  and  salmonellae 
were  not  detected  after  11,  16  and  21  days  reten- 
tion, respectively.  Fecal  coliformes,  fecal  strepto- 
cocci, and  Clostridium  perfringens  were  reduced  4, 
4,  and  2  orders  of  magnitude,  respectively,  and 
enteroviruses  and  rotaviruses  both  by  3  orders. 
Pathogen  removal  in  deep  ponds  is  similar  to  that 
in  ponds  of  normal  depth.  Deep  ponds  could  result 
in  significant  land  savings  and  permit  use  in  high 
density  metropolitan  areas.  (Authors'  abstract) 
W88-03562 


EFFECT  OF  SUNLIGHT  ON  COLIPHAGES  IN 
AN  OXIDATION  POND, 

Tokyo  Univ.  (Japan).  Dept.  of  Urban  Engineering. 
S.  Ohgaki,  A.  Ketratanakul,  and  U.  Prasertsom. 
Water  Science  and  Technology  WSTED4,  Vol. 
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Group  5D — Waste  Treatment  Processes 

18,  No.   10,  p  37-46,   1986.  9  fig,   1  tab,   14  ref. 


Descriptors:  *Wastewater  disposal,  'Fate  of  pol- 
lutants, 'Wastewater  treatment,  'Bacteriophages, 
•Oxidation  ponds,  Microorganisms,  Viruses,  Coli- 
forms. 

An  understanding  of  the  inactivation  process  or 
survival  mechanism  of  enteric  viruses  in  natural 
waters  and  in  water/wastewater  treatment  plants  is 
necessary  for  preventing  waterborne  diseases 
caused  by  pathogenic  viruses.  Escherichia  coli  B 
were  used  as  host  cells  for  isolation  and  multiplica- 
tion of  coliphages.  The  coliphages  were  isolated 
from  a  small  canal  which  receives  the  effluent  from 
an  oxidation  pond  in  Bangkok,  Thailand,  and  were 
used  as  a  virological  indicator.  Batch  experiments 
showed  that  adsorption  of  coliphage  to  microbial 
particulates  (mainly  algae)  occurred  under  aerobic 
conditions;  desorption  was  observed  under  anaero- 
bic conditions.  The  adsorption-desorption  process 
was  reversible  and  was  controlled  by  dissolved 
oxygen  concentration.  The  same  mechanism  of 
adsorption-desorption  was  observed  in  the  oxida- 
tion pond  as  well.  During  daytime,  the  concentra- 
tion of  coliphage  decreased  under  high  concentra- 
tion of  dissolved  oxygen  caused  by  photosynthesis. 
After  sunset,  the  concentration  of  coliphage  in- 
creased because  the  dissolved  oxygen  concentra- 
tion in  the  pond  decreased  to  zero  due  to  respira- 
tion of  algae.  The  degree  of  removal  of  coliphage 
in  the  oxidation  pond  (design  retention  time  20 
days)  was  90%  (1  log).  Field  measurement  with 
submerged  bottles  in  the  oxidation  pond  and  sun- 
light-exposure experiment  using  beakers  showed 
that  coliphage  could  be  inactivated  by  sunlight 
only  near  the  water  surface  (<10cm  depth)  in  the 
oxidation  pond.  (Authors'  abstract) 
W88-03563 


FATE  OF  HUMAN  ENTERIC  VIRUSES  (ROTA- 
VIRUSES AND  ENTEROVIRUSES)  IN 
SEWAGE  AFTER  PRIMARY  SEDIMENTA- 
TION, 

Barcelona  Univ.  (Spain).  Dept.  of  Microbiology. 
A.  Bosch,  F.  Lucena,  and  J.  Jofre. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  10,  p  47-52,  1986.  4  tab,  15  ref. 

Descriptors:  *Fate  of  pollutants,  *Coagulation, 
•Wastewater  Treatment,  *  Enteroviruses,  Viruses, 
Public  health,  Microorganisms,  Wastewater  dis- 
posal. 

The  inadequacy  of  wastewater  treatment  process 
in  effectively  removing  viruses  from  sewage  has 
led  to  concern  to  the  levels  of  wastewater  effluent 
being  discharged  into  the  environment.  Viruses 
readily  adsorb  onto  solid  particles  present  in 
sewage  and  aggregate  in  sludges.  The  removal  of 
solid  matter  from  a  contaminated  source  leads  to  a 
reduction  of  virus  levels  in  the  sewage  effluent. 
Viruses  associated  with  solids  tend  to  survive  for 
longer  periods  than  viruses  in  a  dispersed  phase.  A 
wastewater  treatment  plant,  which  treats  sewage 
by  either  mechanical  primary  sedimentation  or 
lime  coagulation,  was  used  to  model  the  fate  of 
human  enteric  viruses  after  these  treatments.  The 
occurrence  of  human  rotaviruses  and  enteroviruses 
was  monitored  in  sewage  effluent,  effluent,  and 
sludge  samples.  The  level  of  indigenous  enteric 
viruses  in  raw  sewage  was  very  high  (up  to  10,000 
I.U.  per  liter).  The  values  of  rotavirus  and  entero- 
virus were  of  the  same  magnitude  but  no  correla- 
tion was  found  between  the  levels  of  both  kinds  of 
human  enteric  viruses.  Both  rotaviruses  and  enter- 
oviruses were  removed  from  sewage  and  trans- 
ferred to  sludge  at  similar  rates  after  mechanical 
sedimentation,  although  rotaviruses  were  more  ef- 
ficiently recovered  from  sludge  samples  than  enter- 
oviruses. After  chemical  coagulation  by  lime  treat- 
ment, most  human  enteric  viruses  in  sludge  were 
inactivated.  Lime  coagulation  should  be  regarded 
as  a  most  effective  single-step  treatment  for  the 
removal  of  such  viral  pathogens  from  sewage. 
(Authors'  abstract) 
W88-03564 

EVALUATION  OF  TERTIARY  TREATMENT 
SYSTEMS  FOR  WASTEWATER  RECLAMA- 
TION AND  REUSE, 


Engineering-Science,  Inc.,  Berkeley,  CA. 

W.  R.  Kirkpatrick,  and  T.  Asano. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.   10,  p  83-95,   1986.  5  fig,  6  tab,   12  ref. 

Descriptors:  *Tertiary  wastewater  treatment, 
•Wastewater  treatment,  'Microorganisms,  Patho- 
genic bacteria,  Pathogens,  Viruses. 

Bacterial  pathogens  and  viruses  are  removed  in 
varying  degrees  by  tertiary  or  advanced 
wastewater  treatment.  Principal  treatment  process- 
es and  operations  for  producing  reclaimed  water 
that  has  an  extremely  low  probability  of  virus  or 
bacterial  contamination  normally  include  chemical 
coaggulation  followed  by  flocculation,  sedimenta- 
tion, filtration,  and  disinfection.  Alternatively, 
direct  filtration  with  lower  chemical  doses  and 
without  sedimentation  is  often  used.  However,  op- 
timization of  the  chemical  coagulation  and  filtra- 
tion of  secondary  effluent  has  been  difficult  to 
achieve  in  practice  and  has  hampered  the  establish- 
ment of  alternative  and  more  cost-effective 
wastewater  reclamation  methods.  Based  on  the 
Monterey  Wastewater  Reclamation  Study  for  Ag- 
riculture recently  completed  in  Castroville,  Cali- 
fornia, pertinent  data  are  used  to  assess  design  and 
operational  variables  in  an  attempt  to  optimize  the 
performance  criteria  of  the  two  tertiary  treatment 
trains.  (Authors'  abstract) 
W88-03569 


For  primary  bibliographic  entry  see  Field  5A. 
W88-03576 


EVALUATION  OF  BACTEROIDES  FRAGILIS 
BACTERIOPHAGES  AS  INDICATORS  OF  THE 
VIROLOGICAL  QUALITY  OF  WATER, 

Barcelona  Univ.  (Spain).  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-03578 


MICROBIAL  INDICATORS   FOR  THE  EFFI- 
CIENCY OF  DISINFECTION  PROCESSES, 

Institute  of  Public  Health,  Tokyo  (Japan).  Dept.  of 

Sanitary  Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-03579 


CASE  STUDIES  IN  CO-COMPOSTING,  BY  E. 
EPSTEIN. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-03594 


ASSESSING  RISK  OF  SOLID  WASTE  COM- 
POST, 

Wisconsin  Univ. -Stevens  Point. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-03595 


COMPARATIVE  DISINFECTION  OF  DEDICA- 
TOR BACTERIA  AND  POLIOVIRUS  BY 
CHLORINE  DIOXIDE, 

Hawaii   Univ.   at   Manoa,   Honolulu.   Water   Re- 
sources Research  Center. 
R.  S.  Fujioka,  M.  A.  Dow,  and  B.  S.  Yoneyama. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.   10,  p  125-132,   1986.  5  fig,  1  tab,  7  ref. 

Descriptors:  •Disinfection,  *Water  treatment, 
•Wastewater  treatment,  *Chlorination,  Microorga- 
nisms, Bacteria,  Viruses. 

Chlorine  continues  to  be  the  disinfectant  of  choice 
to  treat  both  drinkmg  water  and  wastewaters. 
Chlorine  can  result  in  the  formation  of  toxic,  as 
well  as  potentially  carcinogenic,  products  and  is 
ineffective  in  disinfecting  human  enteric  viruses. 
An  alternative  disinfectant,  safer  and  more  effec- 
tive than  chlorine,  is  being  sought.  Chlorine  diox- 
ide (C102)  is  one  of  the  most  promising  because: 
(1)  it  does  not  react  with  hydrocarbons  to  form 
carcinogens;  (2)  it  remains  an  effective  disinfectant 
at  wide  ranges  of  pH  and  in  the  presence  of 
ammonia  and  organics  in  the  water;  and  (3)  it 
maintains  a  residual  in  the  water.  This  study  deter- 
mined the  effectiveness  of  C102  to  disinfect  polio- 
virus  and  indicator  bacteria  in  clean  water  and 
sewage.  Clostridium  perfringens  was  the  most  re- 
sistant to  disinfection  by  C102,  followed  by  polio- 
virus,  Streptococcus  faecalis,  and  E.  coli.  These 
results  suggest  that  reduction  in  concentrations  of 
C.  perfringens,  but  not  fecal  coliform  or  fecal 
streptococcus,  can  be  used  as  a  simple  monitoring 
assay  to  determine  if  C102  treatment  conditions  to 
disinfect  human  enteric  viruses  have  been 
achieved.  In  sewage  effluent  a  small  and  variable 
fraction  of  fecal  coliform  and  fecal  streptococcus 
were  highly  resistant  to  disinfection  by  C102  and 
often  persisted  longer  than  the  measurable  levels  of 
poliovirus.  This  resistant  fraction  of  indicator  bac- 
teria was  determined  to  be  associated  with  the 
particulate  matter  which  protected  the  bacteria 
from  disinfection.  (Authors'  abstract) 
W88-03573 


VIRUS  ADSORPTION  TO  MICROPOROUS 
FILTERS  MODIFIED  BY  IN  SITU  PRECIPITA- 
TION OF  METALLIC  SALTS, 

Florida  Univ.,  Gainesville.  Dept.  of  Microbiology 

and  Cell  Science. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-03575 

STUDIES  OF  PROCEDURES  FOR  RECOVERY 
OF  VIRUSES  FROM  ACTIVATED  SLUDGE, 

Kitakyushu  Municipal  Inst,  of  Environmental 
Health  Sciences  (Japan). 


ANALYSIS  OF  EPA  GUIDANCE  ON  COM- 
POSTING SLUDGE:  PART  III-OXYGEN, 
MOISTURE,  ORDOR,  PATHOGENS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 

Dept.  of  Biological  Sciences. 

M.  S.  Finstein,  F.  C.  Miller,  J.  A.  Hogan,  and  P.  F. 

Strom. 

BioCycle   BCYCDK,   Vol.   24,   No.   3,  p   38-44, 

March  1987.  3  tab,  26  ref. 

Descriptors:  'Administrative  agencies,  •Compost- 
ing, *Sludge  disposal,  *Oxygen,  *Odors,  •Patho- 
gens, 'Regulations,  'Temperature  control,  'Mois- 
ture, 'Legal  aspects,  Physical  properties,  Ventila- 
tion, Sampling,  Sanitation,  Fungi. 

EPA  guidance  on  composting  sludge,  which  leads 
to  excessively  high,  biologically  debilitating  tem- 
peratures, has  been  shown  to  be  counter  produc- 
tive in  the  area  of  oxygenation,  moisture  content 
and  odor.  The  presence  of  oxygen  is  a  necessary 
but  not  sufficient  condition  for  effective  compost- 
ing. Its  measured  value  is  an  overestimate  of  its 
availability  to  microorganisms  especially  at  high 
temperatures.  Excessive  temperatures  promoted  by 
the  EPA  guidance  suppress  heat  generation  which 
limits  the  vaporization  of  water.  Due  to  inadequate 
oxygenation  and  low  activity  of  temperature-de- 
bilitated microorganisms,  serious  odor  problems 
result.  All  of  these  problems  are  resolvable 
through  maintenance  of  temperatures  below  60  C 
through  forced  pressure  ventilation  with  tempera- 
ture feedback  control.  In  regards  to  sanitation, 
EPA  guidance  is  only  effective  in  the  rapid  de- 
struction of  pathogens.  The  growth  of  pathogenic 
fungi  or  regrowth  of  other  pathogens  in  the  un- 
stablized  material  is  uncontrolled.  This  limited  ob- 
jective could  be  better  achieved  by  a  high  tempera- 
ture terminal  or  curing  stage.  A  reduction  corre- 
sponding to  25  orders  of  magnitude  of  f2  bacterio- 
phage, rather  than  the  15  presently  recommended, 
is  possible  with  this  improved  approach.  (Main- 
PTT) 
W88-03596 

PLANT  EXPANSION  PRODUCES  SUPERB  EF- 
FLUENT AND  MORE  CAPACITY, 

Bogert  (Clinton)  Associates,  Fort  Lee,  NJ. 

A  F.  Weland,  and  R.  G.  Sobeck. 

Public  Works  PUWOAH,  Vol.  118,  No.  5,  p  63-65, 

May  1987.  1  fig. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
facilities,  'Economic  aspects,  'Clarified 
wastewater,  'Aerobic  digestion,  'Long-term  plan- 
ning, Regional  planning,  Rehabilitation,  Effluents, 
Financing,   Aeration,   Clarification,   Chlorination, 
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Sludge,  Biochemical  oxygen  demand.  Solids,  Ni- 
trogen, Activated  sludge,  Sulfur  compounds. 

The  Raritan  Township  Municipal  Utilities  Author- 
ity (RTMUA)  in  New  Jersey  recently  completed 
improvements  to  its  wastewater  treatment  facilities 
that  exemplify  how  a  small  treatment  plant  can  be 
rehabilitated,  constructed,  and  operated  at  opti- 
mum efficiency  for  minimum  dollars.  Previously 
the  conventional  activated  sludge  processing  facili- 
ty had  a  1.6  mgd  capacity.  The  RTMUA  facility 
has  since  been  expanded  to  2.7  mgd  and  is  project- 
ed to  operate  at  3.8  mgd  in  the  future.  Flexibility 
and  future  planning  have  been  key  elements  in  all 
RTMUA's  expansion  decisions.  The  facility  will 
not  have  to  build  any  aeration  tanks  to  reach  3.8 
mgd  because  once  the  regional  resource  recovery 
facility  is  on-line,  RTMUA  can  eliminate  its  aero- 
bic digesters  and  convert  them  to  aeration  tanks. 
The  RTMUA  has  been  able  to  complete  improve- 
ments without  a  grant  or  creative  funding.  The 
RTMUA  charged  developers  and  commercial  enti- 
ties, for  whom  the  facility  was  being  expanded, 
25%  deposit  to  reserve  capacity.  The  Facility  Plan 
proposed  wastewater  facilities  with  the  dual  objec- 
tives of  achieving  economy  and  being  able  to 
handle  projected  development.  Results  of  expan- 
sion have  culminated  in  an  effluent  that  has  sur- 
passed all  operational  expectations.  The  final  cost 
of  the  project  was  $1.97  million.  (Main-PTT) 
W88-03598 


STEEP  SLOPE  SEWER  CONSTRUCTION  CRI- 
TERIA, 

For  primary  bibliographic  entry  see  Field  8A. 
W88-03599 


ELECTRONICS  EASES  MANAGEMENT  OF 
WASTEWATER  COLLECTION  SYSTEM, 

Camp,  Dresser  and  McKee,  Inc.,   Boston,  MA. 
J.  S.  Kontor,  and  J.  W.  Sarver. 
Water  Engineering  and  Management,  Vol.    134, 
No.  4,  p  24-26,  April  1987. 

Descriptors:  'Wastewater  collection,  'Monitoring, 
♦Maintenance,  'Automation,  'Sewage  systems, 
'Operating  policies,  'Computers,  'Electronic 
equipment,  Sensors,  Radio  waves,  Economic  as- 
pects, Management  planning,  Remote  control,  Te- 
lemetry. 

Instantaneous  reporting  of  lift  station  operations 
and  failures  was  made  possible  with  a  computer- 
based  radio  telemetry  system  designed  by  Bonston 
based  Camp  Dresser  and  McKee  Inc.  Expected 
benefits  include  better  service  to  system  customers, 
reductions  on  staff-travel  time,  and  assistance  in 
maintenance  of  the  system.  Computer  reports  of 
various  other  operations,  such  as  maintenance 
records,  would  help  the  city  discover  which  sta- 
tions had  frequent  failures  and  which  were  over- 
loaded and  needed  upgrading  or  expansion.  Total 
capacity  of  the  collection  system,  current  and  pro- 
jected service  areas,  an  alarm  monitoring  program, 
an  operator's  control  console  program,  backup  ca- 
pability for  manual  operation,  and  a  report  genera- 
tion package  were  parameters  included  in  the  new 
computer-based  system.  Field  tested  modular  soft 
water  packages  were  chosen  for  database  genera- 
tion, remote  telemetry  unit  monitoring,  collection, 
analysis,  storage,  preparation,  and  printing  and  dis- 
play of  operating  information.  The  central  teleme- 
try system  chosen  included  a  DECPDP  11/83 
computer  with  a  4-megabyte  memory,  peripheral 
equipment.  Benefits  of  the  computerized  system 
will  continue  to  accrue  because  the  system  can 
grow  and  help  the  city  to  do  the  same.  (Main- 
PTT) 
W88-03602 


MOUNT  HOLLY  MAKES  A  BUSINESS  OUT 
OF  SLUDGE  PROCESSING, 

Mount  Holly  Sewerage  Authority,  NJ. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-03603 


WATER  OVERVIEW, 

S.  C.  Agnew. 

Proceedings     of    Institutional     Civil     Engineers 


PCIEAT,  Vol.  82,  p  381-396,  April  1987.  8  fig,  1 
tab,  7  ref. 

Descriptors:  'United  Kingdom,  'Sewer  systems, 
•Wastewater  treatment,  'Water  supply,  'Environ- 
ment, 'Water  use,  'Planning,  'Rehabilitation, 
•Water  demand,  'Policy  making,  'Economic  as- 
pects, Water  pollution  control,  Engineering, 
Drinking  water,  Environmental  policy,  Invest- 
ment, 'Legal  aspects,  Water  costs. 

Sewerage  and  sewage  treatment  has  so  far  always 
been  seen  as  a  public  service  provided  by  local 
authorities  or  public  boards.  The  basic  statutory 
requirements  placed  on  water  and  drainage  au- 
thorities are  to  provide  a  wholesome  and  adequate 
supply  of  water  in  pipes  for  domestic  and  other 
purposes  and  to  provide  for  the  effectual  removal 
of  sewage  and  surface  water  within  their  statutory 
areas.  Water  demand  in  the  UK  may  be  approach- 
ing a  plateau.  Actual  per  capita  consumption  is 
approximately  1 30  liters  per  head  per  day.  There  is 
little  likelihood  of  any  major  new  reservoirs  being 
required,  and  the  overall  level  of  capital  invest- 
ment on  resource  development  which  has  been 
declining  is  likely  to  remain  low.  Water  authorities 
must  continuously  review  their  resources  against 
changing  forecast  of  demand.  Substantial  parts  of 
the  sewerage  system  and  some  sewage  treatment 
works  are  now  in  need  of  renovation  or  replace- 
ment. Such  works  will  continue  to  demand  consid- 
erable attention.  Much  useful  work  has  been  done 
to  obtain  an  objective  appraisal,  and  a  useful  start 
has  been  made  on  the  path  to  preservation  and 
improvement  of  UK's  valuable  infrastructure  while 
at  the  same  time  considering  financial  constraints. 
(Main-PTT) 
W88-03609 


UNIQUE  SHORING  EQUIPMENT  INCREASES 
TRENCH  SAFETY, 

Addison  Water  Pollution  Control  Dept.,  IL. 

G.  J.  Brunst. 

Public  Works  PUWOAH,  Vol.  118,  No.  4,  p  46, 

April  1987. 

Descriptors:  'Wastewater  treatment  facilities, 
'Civil  engineering,  'Excavation,  'Trench  safety 
box,  Pipelines,  Interceptor  sewers,  Economic  as- 
pects, Hydraulics,  Safety. 

A  wastewater  facilities  expansion  in  Addison,  Illi- 
nois included  the  installation  of  a  36-in  reinforced 
concrete  interceptor  sewer  22  ft  deep  in  a  right-of- 
way  30  ft  wide.  Safety  during  excavation  was  a 
concern,  and  the  Orfei  Walking  Box  was  chosen  to 
ensure  worker  protection  from  trench  collapse. 
The  walking  box  is  atypical  because  it  hydraulical- 
ly  exerts  up  to  2,000  pounds  per  sq  ft  against  the 
trench  walls,  and  it  is  self-propelled.  With  the 
walking  box  the  side  walls  of  the  trench  can  be 
vertical,  not  sloped,  and  remain  perfectly  safe  be- 
cause of  the  pressure  exerted  on  them.  Also,  exca- 
vation and  backfill  can  be  reduced.  Additional 
savings  can  be  realized  in  paving  restoration,  sod 
replacement  and  trucking  of  spoils.  (Main-PTT) 
W88-03632 


MODEL  TEST  OF  A  PUMPING  STATION  WET 
WELL, 

MacLaren  Plansearch,  Inc.,  Toronto  (Ontario). 
L.  J.  D.  Alexander,  and  G.  A.  Aldworth. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  14,  p  24-32,  1987.  8  fig,  1  tab,  16  ref. 

Descriptors:  'Seewage  pumps,  'Wastewater  treat- 
ment facilities,  'Ontario,  'Wastewater,  Sewer  sys- 
tems, Sumps,  Pumps. 

A  case  study  describes  the  model  test  of  a  wet  well 
in  an  existing  sewage  pumping  station  at  the  Re- 
gional Municipality  of  Ottawa-Carleton  Green 
Pollution  Control  Centre  in  Ottawa,  Ontario.  The 
purpose  of  the  test  was  to  determine  whether  the 
existing  sump  could  accomodate  projected  flow 
increases  of  up  to  83%  associated  with  the  pro- 
posed expansion  of  the  plant.  It  was  anticipated 
that  the  flow  increases  could  cause  the  formation 
of  localized  flow  disturbances  such  as  vortices  and 
eddies,  which  might  induce  unacceptable  cavita- 
tion and  vibrations  in  the  proposed  new  larger 


pumps.  The  sump  model  was  constructed  entirely 
of  Plexiglas  to  facilitate  flow  visualization  en- 
hanced by  a  dye  tracer.  Of  particular  interest  was 
the  use  of  a  laser  Doppler  anemometer  to  measure 
velocity  distributions  at  critical  locations  such  as 
the  pump  intakes.  This  provided  a  significant  im- 
provement in  accuracy  and  convenience  over  ve- 
locity-recording devices  such  as  a  pitot  tube  or  hot 
wire  anemometer.  The  methodology  and  consider- 
ations in  the  selection  of  the  model  scale  are  de- 
scribed. (Author's  abstract) 
W88-03640 


SWEDISH  FIELD  EXPERIENCES  WITH 
CHEMICAL  PRECIPITATION  IN  STABILIZA- 
TION PONDS, 

Luleaa  Univ.  (Sweden). 

J.  Hanaeus. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 

Vol.  14,  p  33-40,  1987.  10  fig,  8  tab,  19  ref. 

Descriptors:  Descriptors:*Waste  disposal,  'Water 
pollution,  'Sweden,  'Wastewater,  Wastewater 
treatment,  Stabilization  ponds,  Phosphorus  remov- 
al, Sludge. 

Historically,  sewage  treatment  in  Sweden  shows  a 
trend  towards  the  construction  and  use  of  package 
plants.  These  package  plants,  however,  present 
several  problems  associated  with  flow  and  temper- 
ature. Year-long  studies  of  chemical  precipitation 
using  slaked  lime  in  stabilization  ponds  have  dem- 
onstrated an  overall  reduction  of  organic  matter  of 
about  75%  to  a  level  somewhat  below  lOOmg/L, 
and  a  reduction  of  total  phosphorous  of  90%  to 
approximately  0.7mg/L  as  P.  These  values  were 
reached  under  ordinary  operating  plant  conditions. 
No  efforts  to  optimize  the  process  were  made. 
Chemical  precipitation  treatment  using  slaked  lime 
has  shown  good  bacterial  reduction  at  the  high  pH 
values  obtained.  Two  tracer  studies  using  Rhoda- 
mine  B  dye  have  demonstrated  the  appearance  of 
strong  shortcircuiting  flows  in  pond  systems  and 
the  inserting  of  simple  baffle  walls  in  the  pond  has 
been  recommended.  Dewatering  the  sludge  in  the 
ponds  by  natural  freezing  has  proven  to  be  an 
excellent  process,  as  the  time  for  collecting  sludge 
can  be  chosen  almost  arbitrarily  during  the  year. 
The  lack  of  design  guidlines,  especially  with  re- 
spect to  detention  time,  is  rather  obvious.  The 
conventially  used  design  criteria  for  pond  surface 
area  design  have  proven  to  be  inadequate.  (Au- 
thor's abstract) 
W88-03641 


STORMWATER  POLLUTION  MODELLING: 
MINOR  SOURCES  OF  POLLUTANTS  IN 
URBAN  SEWER  NETWORKS, 

P.E.S.  Engineering  Coll.,  Mandya  (India).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-03645 


REDUCTIVE  METABOLISM  OF  AMINOAZO- 
BENZENES  BY  PSEUDOMONAS  CEPACIA, 

Gifu  Univ.  (Japan).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-03699 


OXIDATIVE  PATHWAY  AFTER  REDUCTION 
OF  P-AMINOBENZENE  BY  PSEUDOMONAS 
CEPACIA, 

Gifu  Univ.  (Japan).  Dept.  of  Chemistry. 

E.  Idaka,  T.  Ogawa,  and  H.  Horitsu. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.l,  p  108-113, 

July  1987.  3  fig,  6  ref. 

Descriptors:  'Fate  of  pollutants,  'Oxidation,  'Re- 
duction, 'Metabolism,  'Dyes,  'Biodegradation, 
Dye  industry  wastes,  Bacteria,  Pseudomon  as  ce- 
paria. 

Metabolsim  of  p-aminobenzene  by  the  microbe 
13NA  was  studied  study  was  to  determine  if  this 
microbe  can  be  used  as  a  primary  treatment  of  the 
effluents  from  dye  manufacturing  facilities.  It  was 
observed  that  reduction  of  the  azo  bond,  acetyla- 
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tion  of  the  resulting  amines  and  the  continued 
hydroxylation  of  the  aromatic  ring  took  place.  The 
isolation  of  3,  4-dihydroxyacetanilide  when  either 
aniline  or  p-phenylene-diamine  was  used  as  the 
substrate,  indicated  that  dihydroxylation  was 
caused  with  p-aminophenol  as  direct  intermediate. 
(Ray-PTT) 
W88-03700 


PRESENT  STATE  AND  FUTURE  DIRECTION 
OF  COUNTERMEASURES  FOR  POLLUTION 
FROM  DOMESTIC  WASTEWATER  IN  JAPAN, 

Environment  Agency,  Tokyo  (Japan).  Water  Pol- 
lution Control  Div. 
M.  Fujiwara. 

Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  7/8,  p  1-8,  1986.  4  fig,  4  tab. 

Descriptors:  'Pollution  control,  'Water  pollution 
control,  'Wastewater  treatment,  'Wastewater  dis- 
posal, 'Water  pollution  control,  'Japan,  'Domes- 
tic wastes,  Wastewater,  Municipal  wastewater, 
Sanitary  wastewater,  Raw  wastewater. 

Japan  is  poorly  provided  with  sewerage  facilities, 
especially  in  non-urban  areas.  When  domestic 
wastewater  is  not  discharged  into  the  sewage 
system,  only  night  soil  is  treated  before  discharge. 
The  remaining  domestic  wastewater  (grey  water) 
is  discharged  untreated  into  public  water  bodies. 
The  proportion  of  domestic  wastewater,  especially 
grey  water,  is  increasing  in  the  current  water  pol- 
lution load.  It  is  unclear  who  is  legally  responsible 
for  grey  water,  and  there  is  little  interest  in  treat- 
ment of  grey  water.  Thus  the  development  of 
domestic  wastewater  pollution  countermeasures 
will  be  an  important  task.  This  paper  classifies  the 
systems  popularly  used  in  Japan  to  treat  domestic 
wastewater,  and  describes  the  administrative  regu- 
lations and  Government  assistance  relating  to 
them.  Some  promising  systems  for  the  treatment  of 
domestic  wastewater  are  presented  and  future  poli- 
cies on  domestic  wastewater  pollution  counter- 
measures  are  discussed.  (Author's  abstract) 
W88-03702 


TREATMENT  AND  REUSE  OF  HUMAN 
WASTES,  AND  THE  PRESENT  STATE  OF 
WATER  RESOURCES,  IN  CHINA, 

Chinese  Society  of  Environmental  Science,  Beijing 

(China). 

Z.  Zhongjie. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  7/8,  p  9-12,  1986.  1  tab. 

Descriptors:  'Pollution  control,  'Water  pollution 
control,  'Domestic  wastes,  'Recycling,  'Waste  re- 
covery, 'Water  pollution  sources,  'China,  'Solid 
waste  disposal,  Solid  wastes,  Wastewater  treat- 
ment, Wastewater  disposal,  Municipal  wastewater. 

In  1981,  73  million  tons  of  human  fecal  matter  and 
73  million  tons  of  solid  waste  were  generated  in 
large  and  medium  size  cities  in  China.  Forty  mil- 
lion tons  were  transported  to  rural  areas  as  fertiliz- 
er, with  only  3.9%  of  this  treated;  70-80  million 
tons  were  used  as  landfill  or  disposed  of  without 
treatment.  The  level  of  reuse  of  solid  waste  in 
Shanghai,  population  12-13  million,  is  highest 
among  the  large  cities  of  China  due  to  an  integrat- 
ed system  of  collection,  treatment  and  reuse. 
About  3.2  million  tons  of  fecal  matter  annually  is 
collected,  stored  and  transported  to  rural  areas  by 
truck,  tractor  and  boat  daily.  Inorganic  solid 
wastes  are  recycled  to  brick  and  glass  manufactur- 
ers, etc.  Landfills  are  reclaiming  low  lying  areas. 
Some  800  million  people  live  in  rural  areas  where 
150  million  tons  of  human  fecal  matter,  and  1.29 
billion  tons  of  animal  fecal  matter,  are  produced 
each  year,  increasing  about  5%  per  year.  The  reuse 
rate  for  this  material  is  60-70%.  Fecal  matter  and 
crop  residues  undergo  low  temperature  fermenta- 
tion or  are  placed  into  methane  ponds  to  make 
fertilizer.  Runoff  and  self-purification  in  the 
Yangtze  River  have  maintained  water  quality  de- 
spite industrial  wastewater  and  sewage  discharge. 
In  drier  northern  China  rivers  near  many  cities 
have  been  turned  into  sewage  channels.  Nationally, 
only  15%  of  discharged  sewage  has  been  treated. 
A  common  problem  near  cities  is  the  industrial 
pollution  of  groundwater  and  surface  waters.  In- 


dustrial water  consumption  is  still  inefficient.  The 
utilization  coefficent  for  agricultural  irrigation  is 
20-30%.  (McFarlane-PTT) 
W88-03703 


NIGHT  SOIL  TREATMENT  IN  KOREA, 

Yeungnam     Univ.,     Gyeongbug     (Republic     of 

Korea).  Dept.  of  Urban  Engineering. 

W.  T.  Um,  and  S.  W.  Kim. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  7/8,  p   13-22,   1986.   5  fig,  8  tab,  7  ref. 

Descriptors:  'Pollution  control,  'Water  pollution 
control,  'Waste  treatment,  'Korea,  'Waste  dispos- 
al, Solid  waste  disposal,  Solid  wastes,  Primary 
treatment,  Secondary  treatment. 

In  Korea,  night  soil  is  treated  in  private  night  soil 
purification  tanks,  collected  night  soil  treatment 
plants,  and  as  farmyard  manure.  The  systems  of 
night  soil  disposal,  and  processes,  development  and 
performance  of  night  soil  treatment  plants  with 
their  technical  operational  problems,  are  reviewed 
and  analysed  to  assist  in  implementation  and  tech- 
nical improvement  of  night  soil  treatment  plants.  A 
great  number  of  night  soil  treatment  plants  in 
Korea  have  aerobic  or  anaerobic  digestion  for 
primary  treatment,  and  an  activated  sludge  process 
for  secondary  treatment.  Rural  night  soil  treatment 
plants  are  small  scale  with  an  average  capacity  of 
18.5  cu  m/day  per  plant.  The  number  of  toilets 
collected  from  is  decreasing  slightly,  but  sludge 
production  from  private  night  soil  purification 
tanks  is  increasing.  Therefore,  development  and 
extension  of  night  soil  treatment  plants  are  very 
important  at  present.  In  many  cases,  strict  control 
and  upgrading  of  the  quality  of  effluent  from  col- 
lected night  soil  treatment  plants  are  mandatory. 
Low-energy  systems  and  reduced-manpower  pro- 
grams for  night  soil  treatment  plants  are  to  be 
studied  and  developed  as  much  as  possible.  (Au- 
thors' abstract) 
W88-03704 


DOMESTIC  WASTEWATER  TREATMENT 
AND  DISPOSAL  IN  THE  PHILIPPINES, 

E.  A.  R.  Ouano. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  7/8,  p  23-32,  1986.  1  fig,  8  ref,  1  append. 

Descriptors:  'Pollution  control,  'Water  pollution 
control,  'Wastewater  treatment,  'Phillipines,  'Do- 
mestic wastes,  Wastewater  pollution,  Wastewater 
disposal,  Solid  waste  disposal,  Solid  wastes. 

Sewage  collection,  treatment  and  disposal  are 
often  secondary  functions  to  government  agencies 
involved  in  housing,  water  supply,  public  health, 
solid  waste  management,  flood  control,  etc.  This 
results  in  proliferation  of  agencies  with  their  own 
individual  programs,  policies,  and  objectives.  This 
paper  briefly  reviews  the  current  programs  and 
main  functions  of  the  major  government  agencies 
involved.  The  paper  also  summarizes  some  of  the 
common  problems  encountered  in  practice,  espe- 
cially in  transfer  of  technology  to  an  area  with  a 
different  social  cultural  background.  The  develop- 
ment of  the  waterless  toilet  for  both  rural  and 
urban  communities  is  important  for  the  effective 
collection,  treatment  and  disposal  of  human 
wastes,  due  to  the  high  cost  of  constructing  sewer- 
age and  sewage  treatment  systems.  Socio-cultural 
factors  must  be  considered  in  the  technical  design, 
otherwise  a  design  based  exclusively  on  scientific 
facts  is  bound  to  fail  due  to  user  resistance.  The 
growth  of  conventional  sewerage  and  sewage 
treatment  facilities  will  be  limited  to  areas  of  high 
land  values  and  high  waste  generation  rates,  such 
as  prime  commercial  areas  and  high  rise  residential 
areas.  (Author's  abstract) 
W88-03705 


TOWARD  AN  AFFORDABLE  HUMAN  WASTE 
MANAGEMENT  PROGRAMME  FOR  THE 
POOR  -  A  REPORT  ON  BANGLADESH, 

Department  of  Public  Health  Engineering,  Dacca 

(Bangladesh). 

K.  M.  Minnatullah. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  7/8,  p  33-40,  1986.  2  tab,  10  ref. 


Descriptors:  'Pollution  control,  'Water  pollution 
control,  'Solid  waste  disposal,  'Bangaladesh, 
•Waste  disposal,  Domestic  wastes,  Water  supply, 
Water  supply  development,  Public  health. 

Nearly  80%  of  all  illness  in  Bangladesh  is  related 
to  water  and  sanitation.  The  combined  rate  of 
enteric  diseases  is  the  highest  in  the  world,  with 
30%  of  all  the  deaths  of  children  under  5  due  to 
diarrhea,  claiming  more  than  200,000  lives  annual- 
ly. Environmentally  sound  human  waste  manage- 
ment, along  with  personal  hygiene  awareness,  are 
of  critical  importance  to  the  prevention  of  fecal- 
oral  disease  transmission.  Present  rural  sanitation 
coverage  is  about  3%.  A  national  target  has  been 
set  to  ensure  that  13%  of  the  rural  poor  will  be 
covered  under  the  human  waste  management  pro- 
gram by  1990,  the  end  of  the  U.N.  Water  Decade. 
This,  however,  contrasts  with  the  similar  target  of 
77%  for  the  rural  water  supply  program,  which 
received  higher  resource  allocation  and  priority 
for  a  much  longer  period.  This  lack  of  correlation 
between  water  and  sanitation  has  highly  reduced 
the  positive  health  impact  of  these  developments. 
An  affordable  human  waste  management  program 
for  the  rural  people,  where  87%  of  the  total  popu- 
lation lives  under  conditions  of  the  greatest  pover- 
ty and  underdevelopment,  urgently  needs  serious 
and  realistic  consideration  in  the  context  of  the 
limited  resource  prospects  for  future  years.  This 
report  addresses  the  above  issues  and  describes  the 
commendable  momentum  that  has  been  gained 
throught  the  continuous  efforts  of  national  plan- 
ners and  policy  makers.  It  is  hoped  that  this  might 
in  the  near  future,  through  the  rural  human  waste 
management  program,  produce  the  long  desired 
continual  reduction  of  fecal-oral  disease  transmis- 
sion. (Author's  abstract) 
W88-03706 


MANAGEMENT  OF  HOUSEHOLD  HUMAN 
WASTE  IN  JAPAN, 

Ministry  of  Health  and  Welfare,  Tokyo  (Japan). 
S.  Kato. 

Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  7/8,  p  41-49,  1986.  4  fig,  5  tab. 

Descriptors:  'Pollution  control,  'Water  pollution 
control,  'Domestic  wastes,  'Solid  wastes,  'Japan, 
'Waste  disposal,  Solid  waste  disposal,  Land  dispos- 
al, Industrial  wastes. 

The  present  status  and  recent  progress  of  Japan's 
waste  management  are  reviewed.  The  current 
Waste  Disposal  and  Public  Cleansing  Law  is  first 
discussed  to  provide  the  general  framework  of 
waste  management.  Relevant  data  on  generation, 
collection  and  disposal  are  given  in  both  tables  and 
figures  for  both  municipal  solid  waste  and  night 
soil.  Latest  new  legislation  authorizing  local  au- 
thorities to  construct  large-scale  offshore  land  rec- 
lamation projects  in  the  near  future  are  summa- 
rized. After  about  15  years  of  enforcement  of  the 
current  Waste  Disposal  Law,  the  basic  framework 
of  waste  management,  i.e.  domestic  waste  managed 
by  the  municipal  authority  and  industrial  waste 
managed  with  public  guidance  and  supervision,  has 
been  well  set  in  place.  Under  the  law,  the  National 
Government,  with  the  Ministry  of  Health  and  Wel- 
fare as  the  leading  agency,  has  made  a  constant  co- 
ordinated effort  to  assist  the  local  government  both 
financially  and  technically.  In  particular,  the  Min- 
istry's subsidy  to  municipalities  to  construct  munic- 
ipal solid  waste  and  night  soil  treatment  plants  is 
playing  a  very  important  role  to  promote  rational 
treatment  of  waste.  (Author's  abstract) 
W88-03707 


SANITATION  PROGRAM  DEVELOPMENT 
FOR  RURAL  THAILAND  IN  RELATION  TO 
THE  INTERNATIONAL  DRINKING  WATER 
SUPPLY  AND  SANITATION  DECADE, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Environmental  Engineering. 

S.  Muttamara,  and  H.  P.  Ricarte. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  7/8,  p  51-58,  1986.  1  tab,  1  ref. 

Descriptors:  'Pollution  control,  'Water  pollution 
control,   'Solid   wastes,   'Thailand,   'Solid   waste 
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disposal,  Domestic  wastes,  Public  health,  Feces, 
Human  diseases. 

The  sanitation  level  in  the  villages  of  Thailand  is 
still  generally  low  despite  the  past  efforts  of  the 
Sanitation  Division  of  the  Department  of  Health. 
Consequently,  the  Royal  Thai  Government  is  em- 
barking on  a  national  sanitation  program  with  a 
view  to  minimizing  the  occurrence  of  excreta  relat- 
ed diseases  in  the  rural  communities,  which  will  be 
implemented  together  with  the  rural  water  supply 
program,  so  as  to  produce  the  optimum  effects  on 
health.  This  dual  program,  otherwise  known  as  the 
'Thailand  Decade  Plan',  will  be  initiated  in  1985 
and  will  continue  until  the  end  of  1991.  The  real- 
ization of  this  plan  will  serve  as  Thailand's  com- 
mitment to  the  International  Drinking  Water 
Supply  and  Sanitation  Decade.  With  only  2.8  mil- 
lion pour-flush  (PF)  latrines  installed  up  to  the  end 
of  1983,  accounting  for  44.3%  of  the  total  house- 
holds, the  plan  calls  for  the  provision  of  an  addi- 
tional 2.5  million  PF  latrines  in  order  to  achieve 
the  target,  which  is  to  provide  75%  of  households 
with  PF  latrines  by  the  end  of  1991.  Considering 
the  attitudes  and  economic  status  of  the  Thai  rural 
people,  the  proposed  strategies  for  the  implementa- 
tion of  the  sanitation  program  will  be  the  provision 
of  material  subsidies  and/or  'revolving  funds',  with 
strong  support  from  such  activities  as  health  edu- 
cation, especially  for  women  and  children,  and  the 
necessary  training  of  personnel.  Implementation  of 
the  plan  will  require  an  investment  of  U.S.$66.4 
million.  (Author's  abstract) 
W88-03708 


EVOLUTION  OF  LOW  TECHNOLOGY  WASTE 
WATER  DISPOSAL  IN  THE  DEVELOPED 
COUNTRIES  AND  ITS  IMPLICATION  FOR 
THE  DEVELOPING  NATIONS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

R.  W.  Seabloom,  and  D.  A.  Carlson. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  7/8,  p  59-62,  1986.  2  ref. 

Descriptors:  'Pollution  control,  'Water  pollution 
control,  'Wastewater,  'Waste  disposal,  'Develop- 
ing countries,  'Wastewater  disposal,  Wastewater 
treatment,  Domestic  wastes,  Solid  wastes,  Solid 
waste  disposal. 

The  majority  of  people  in  developing  countries  are 
without  reasonable  access  to  safe  drinking  water 
and  are  forced  to  live  without  proper  sanitation. 
This  lack  of  safe  water  and  poor  sanitation  are  the 
major  cause  of  untold  misery,  disability,  disease 
and  death.  The  United  Nations  declared  the  1980s 
as  the  'International  Drinking  Water  Supply  and 
Sanitation  Decade'  with  the  lofty  goal  of  safe 
water  and  adequate  sanitation  for  all  by  1990. 
Realizing  it  required  about  150  years  for  sanitation 
systems  to  evolve  in  the  developed  nations,  it  is 
important  that  the  developing  nations  learn  from 
the  mistakes  made  by  others.  The  future  sanitation 
systems  for  developing  countries  must  use  appro- 
priate low  cost  technologies,  rather  than  the  con- 
ventional high  cost  water  carriage  sewerage  tech- 
nology of  the  developed  nations.  These  low  cost 
solutions,  when  properly  sited,  designed,  con- 
structed and  maintained,  are  no  less  prestigious 
and,  as  the  overall  environmental  impacts  become 
understood,  are  the  preferred  solution  in  many 
instances.  (Authors'  abstract) 
W88-03709 


TREATMENT  OF  SEPTAGE  -  SCANDINAVIAN 
PRACTICE, 

Aquateam-Norwegian  Water  Technology  Centre 

of  Oslo  (Norway). 

A.  S.  Eikum,  and  B.  Paulsrud. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  7/8,  p  63-70,  1986.  3  fig,  3  tab,  12  ref. 

Descriptors:  'Pollution  control,  'Water  pollution 
control,  'Wastewater  treatment,  'Scandanavia, 
'Septic  wastewater,  'Septic  tanks,  Septic  sludge, 
Wastewater  disposal. 

Treatment  of  septage  (septic  tank  pumpings)  has 
for  several  years  drawn  considerable  attention 
among  scientists,  design  engineers  and  pollution 


control  authorities  in  Scandinavia.  In  Norway 
about  one-third  of  the  population  is  living  in  rural 
areas  using  on-site  wastewater  disposal  systems 
(i.e.  septic  tank-soil  absorption/sand  filter  systems 
or  closed  tank  systems).  In  addition,  most  of  the 
sewage  treatment  plants  are  small  and  unsuitable 
for  septage  handling.  During  the  1970s  research 
projects  were  initiated  to  find  reliable  data  on  both 
quantities  and  characteristics  of  septage  in 
Norway.  Several  full  scale  demonstration  plants 
with  septage  addition  were  investigated.  Informa- 
tion from  these  projects  was  used  to  establish 
national  guidelines  on  septage  handling  and  dispos- 
al. Today  both  co-treatment  of  septage  and  sewage 
and  independent  treatment  of  septage  are  used 
throughout  Scandinavia.  Several  plants  also  in- 
clude separate  treatment  of  septage  liquor.  Mobile 
septage  dewatering  trucks  are  also  on  the  market. 
These  systems  are  now  considered  to  be  proven 
technology  and  they  give  the  municipalities  a  new 
alternative  to  solve  the  septage  problem.  (Authors' 
abstract) 
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INTERNATIONAL  COOPERATION  FOR  THE 
IMPROVEMENT  OF  ENVIRONMENTAL 
SANITATION  BY  JAPAN, 

Ministry  of  Health  and  Welfare,  Tokyo  (Japan). 
H.  Unno,  and  S.  Yamamura. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  7/8,  p  71-77,   1986.  2  fig,  4  tab,   10  ref. 

Descriptors:  'Pollution  control,  'Water  pollution 
control,  'Foreign  projects,  'Japan,  'Foreign  trade, 
•Sanitation,  'Water  supply,  Sanitary  engineering, 
Water  supply  development. 

Japan  has  made  remarkable  progress  in  water 
supply  and  sanitation  during  the  past  100  years.  On 
the  other  hand,  many  developing  countries  lack 
adequate  water  supply  and  sanitation  facilities, 
which  causes  high  mortality  rates.  The  Internation- 
al Drinking  Water  Supply  and  Sanitation  Decade 
has  been  promulgated  by  the  UN  since  1981  to 
cope  with  this  problem.  Japan  has  made  efforts  to 
develop  foreign  assistance  projects  in  the  water 
supply  and  sanitation  field  since  1968.  Recently 
these  activities  have  been  expanded.  However, 
there  exist  many  problems  in  Japanese  economic 
and  technical  assistance  partly  because  Japan  has 
rather  less  experience  in  foreign  assistance  than 
other  advanced  countries.  Therefore  effective 
measures  should  be  taken  to  conduct  more  appro- 
priate foreign  aid  programs.  (Authors'  abstract) 
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EXPERIMENT  ON  MUNICIPAL 

WASTEWATER  TREATMENT  IN  BANGKOK, 
THAILAND, 

Bureau  of  Sewage  Works,  Kyoto  (Japan). 
J.  Sumiyama,  J.  Matsushita,  and  K.  Suwanarat. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  7/8,  p  79-86,   1986.  11  fig,  3  tab,  8  ref. 

Descriptors:  'Pollution  control,  'Water  pollution 
control,  'Municipal  wastewater,  'Thailand, 
'Septic  wastewater,  Sanitary  wastewater, 
Wastewater  disposal,  Septic  tanks,  Wastewater 
treatment. 

Due  to  the  explosive  urbanization  of  Bangkok,  it 
was  realized  that  it  would  be  difficult  to  adapt  the 
conventional  sewage  system  to  cope  with  the  in- 
creased load.  It  was  more  feasible  to  collect 
wastewater  by  the  existing  drains  and  to  adopt  a 
modified  aeration  method  for  treatment  of  typical 
municipal  wastewater,  namely  effluent  from  on-site 
septic  tanks.  An  experimental  test  plant  was  con- 
structed to  evaluate  the  treatability  of  municipal 
wastewater  generated  from  the  major  drainage 
area,  in  comparison  with  that  of  conventional 
wastewater  from  a  new  community  with  a  separate 
sewer  system.  The  results  verified  the  higher  treat- 
ability of  the  municipal  wastewater  compared  to 
the  communal  wastewater  with  respect  to  effluent 
water  quality,  settleability  of  mixed  liquor,  solids 
production,  etc.  In  hot  climates,  the  same  effluent 
quality  as  that  of  the  conventional  activated  sludge 
process  in  temperate  climates  can  be  obtained  by 
modified  aeration  in  cases  where  the  influent  load- 
ing is  reduced  by  septic  tank  systems.  (Authors' 
abstract) 
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SANITATION  AND  UTILIZATION  OF  NIGHT 
SOIL  IN  RURAL  AREAS, 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 

lungswasserbau,    Wasserguete-    und    Abfallwirts- 

chaft. 

K.  C.  Shin. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  7/8,  p  87-94,   1986.  2  fig,  5  tab,  3  ref. 

Descriptors:  'Pollution  control,  'Water  pollution 
control,  'Solid  waste  disposal,  'Korea,  'Biogas 
plants,  Solid  wastes,  Waste  disposal,  Septic 
wastewater,  Sanitary  wastewater. 

In  the  past  the  concentration  of  population  in  the 
big  cities  of  Korea  led  to  the  neglect  of  interests  of 
the  rural  population.  Of  late,  even  though  living 
conditions  have  become  visibly  better,  sanitary 
conditions  have  not  been  attended  to  and  conse- 
quently have  remained  bad.  In  the  course  of  a 
research  program  which  took  place  between 
German  and  Korean  institutes,  not  only  the  utilisa- 
tion and  treatment  of  nightsoil,  but  also  model 
types  of  toilets,  suitable  for  Korea,  were  examined. 
Based  on  the  results  of  investigations  of  4  different 
types  of  toilets,  a  new  type  (KISTLET)  was  devel- 
oped, especially  for  rural  areas  with  limited  water 
supply  and  without  sewage  systems.  Up  to  1975 
about  29,000  simple  biogas  plants  had  been  set  up 
in  Korea.  In  order  to  avoid  the  disadvantages  of 
small  plants  a  central  plant  with  a  digester  capacity 
of  100  cu  m  was  built.  Nineteen  percent  of  the  gas 
produced  was  used  for  heating  the  digester,  and 
warm  water  was  prepared  using  solar  energy.  This 
plant  was  followed  by  a  larger  plant  with  a  digest- 
er volume  of  600  cu  m.  A  rural  household  could 
save  32%  of  its  energy  expenses  by  using  biogas. 
(Author's  abstract) 
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NORTH  AMERICAN  AND  EUROPEAN  EXPE- 
RIENCE WITH  BIOLOGICAL  TOILETS, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Water  Engineering  Research  Lab. 

J.  F.  Kreissl. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  7/8,  p  95-102,  1987.  22  ref. 

Descriptors:  'Pollution  control,  'Water  pollution 
control,  'Solid  waste  disposal,  'Waste  disposal, 
•Biological  toilets,  Solid  wastes,  Domestic  wastes, 
Toilets. 

A  history  of  North  American  and  European  expe- 
rience with  biological  toilets  is  provided.  The  early 
use  of  these  devices  in  Scandinavia  was  to  solve  a 
specific  problem,  that  of  providing  a  low-cost  solu- 
tion for  disposing  of  human  wastes  from  recre- 
ational cabins.  Because  of  their  environmental  at- 
tractiveness their  popularity  increased  rapidly  and 
their  marketing  area  was  widened  to  include  year- 
round  use.  These  same  factors  resulted  in  closer 
scrutiny  by  both  Scandanavian  and  American 
agencies  in  the  form  of  controlled  and  field  testing 
programs.  The  results  of  these  tests  have  been 
improved  designs  and  understanding  of  the  viable 
applications  of  these  devices,  which  are  significant- 
ly more  limited  than  first  implied.  In  essence,  bio- 
logical toilets  are,  like  any  other  technology,  a  tool 
which  has  a  certain  limited  applicability,  and  like 
any  other  waste  management  tool,  is  an  appropri- 
ate choice  where  septic  tank-soil  absorption  sys- 
tems are  not  feasible  and  simpler  latrine  systems 
are  not  desirable  or  acceptable.  They  share  this 
portion  of  the  market  with  such  devices  as  inciner- 
ating toilets,  which  are  more  energy-intensive  and 
expensive  to  operate  and  provide  no  opportunity 
for  nutrient  recycling.  (Author's  abstract) 
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MODELS     FOR     AQUACULTURAL     TREAT- 
MENT OF  SEPTAGE, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 
Environmental  Engineering. 
K.  K.  Bhattari,  C.  Polprasert,  and  B.  N.  Lohani. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  7/8,  p  103-112,  1987.  7  fig,  12  ref. 
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Descriptors:  'Pollution  control,  'Water  pollution 
control,  'Septic  wastewater,  'Biological 
wastewater  treatment,  'Tilapia,  'Wastewater  treat- 
ment, Algae,  omestic  wastes,  Aquaculture. 

A  research  program  on  aquacultural  treatment  of 
nightsoil  has  been  conducted  at  the  Asian  Institute 
of  Technology  for  10  years.  This  paper  describes 
the  research  scheme  in  which  nightsoil  is  fed  di- 
rectly into  single-stage,  non-flow-through  ponds 
for  the  production  of  algae  and  Tilapia  fish.  The 
culture  of  herbivorous  fish  in  the  same  pond  to 
graze  on  the  algae  is  practical,  in  order  to  produce 
the  fish  protein  biomass  which  is  easily  harvestable 
for  animal  or  human  food.  Dynamic  and  empirical 
models  describing  the  performance  of  nightsoil-fed 
fish  ponds  were  developed  to  stimulate  the  tempo- 
ral changes  of  various  physico-chemical  and  bio- 
logical parameters  including  dissolved  oxygen, 
carbon  dioxide,  bacteria,  algae,  and  fish  growth. 
These  models  were  based  on  the  basic  mechanisms 
and  phenomena  occurring  in  the  ponds,  and  the 
simulated  results  calculated  from  the  Continuous 
System  Modeling  Program  computer  package 
available  at  the  AIT  Regional  Computer  Center. 
The  empirical  models  of  fish  growth  and  dissolved 
oxygen  at  dawn  are  simple,  and  can  accurately 
predict  (in  static  fish  ponds  fed  with  septage)  the 
mean  individual  fish  weight  and  the  dissolved 
oxygen  at  dawn.  The  chemical  oxygen  demand  of 
pond  water  increases  with  the  daily  addition  of 
impulse  loads.  It  was  initially  hypothesized  that 
this  increase  was  caused  by  an  accumulation  in 
suspension  of  the  non-biodegradable  portion  of  the 
input  COD;  the  increase  was  later  verified  with  the 
simulation  model.  (Authors'  abstract) 
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PEOPLE  WHO  GET  IN  THE  WAY:  CHANGING 
VALUES  IN  URBAN  WASTE  MANAGEMENT, 

York  Univ.  (England).  Inst,  of  Social  and  Econom- 
ic Research. 
C.  Furedy. 

Water  Science  and  Technology  WSTED4,  Vol 
18,  No.  7/8,  p  121-128,  1986.  18  ref. 

Descriptors:  'Pollution  control,  'Water  pollution 
control,  'Waste  disposal,  'Social  impact,  'Social 
aspects;,  Public  health,  Human  diseases,  Solid 
waste  disposal,  Solid  wastes,  Domestic  wastes. 

The  need  for  better  understanding  of  sociocultural 
factors  -behaviors  and  attitudes-  is  recognized  as 
important  to  advances  in  waste  disposal  and  treat- 
ment for  developing  countries.  This  understanding 
must  include  the  views  of  planners  and  administra- 
tors and  not  merely  the  recipients  of  basic  services. 
This  paper  focuses  on  issues  related  to  waste  reuse 
in  cities.  It  is  argued  that  there  must  be  more 
research  on  informal  waste  treatment  and  use  as 
customary  practices  (e.g.  in  aquaculture  and  urban 
agriculture)  may  form  the  basis  for  integrating 
reuse  into  community  disposal  and  treatment.  This 
will  require  changes  in  the  attitudes  of  officials 
who  often  disregard  established  practices.  Adapt- 
ing informal  waste  reuse  to  urban  development 
will  raise  difficult  policy  issues  that  social  and 
medical  research  may  clarify  but  not  necessarily 
resolve.  Examples  are  drawn  from  Calcutta  and 
Lucknow.  (Author's  abstract) 
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FACTORS  INFLUENCING  THE  SELECTION 
OF  APPROPRIATE  SANITATION  TECHNOL- 
OGY, 

Institute  of  Public  Health,  Tokyo  (Japan).  Dept.  of 

Sanitary  Engineering. 
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Descriptors:  'Pollution  control,  'Water  pollution 
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wastewater,  Wastewater  disposal,  Domestic 
wastes,  Wastewater  pollution. 

This  paper  deals  with  the  adverse  effects  of  domes- 
tic wastewater  on  water  utilization  occurring  as  a 
result  of  a  deteriorating  water  environment  caused 
by  the  lack  of  an  adequate  domestic  wastewater 


management  system  in  Japan.  Available  domestic 
wastewater  management  systems  are  summarized 
from  the  viewpoints  of  performance  and  adminis- 
tration. Further,  the  factors  to  be  considered  in 
selecting  an  appropriate  domestic  wastewater  man- 
agement system  for  a  projected  area  are  discussed, 
and  one  typical  example  of  a  water  environment, 
conserved  well  by  comprehensive  implementation 
of  domestic  wastewater  management,  is  given.  Ad- 
verse effects  have  been  the  presence  of  environ- 
mental carcinogens  and  related  pollutants  in  drink- 
ing water,  decreasing  amenity  of  waterways,  and 
decreasing  availability  of  environmental  water  for 
agricultural  purposes.  (Authors'  abstract) 
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GENERAL  REVIEW  AND  NEW  CONCEPTS 
REGARDING  THE  DEVELOPMENT  OF 
HUMAN  WASTEWATER  TREATMENT  IN 
JAPAN, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan). 
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Descriptors:  'Pollution  control,  'Water  pollution 
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nicipal wastewater,  Biological  oxygen  demand, 
Chemical  oxygen  demand. 

Japanese  human  wastewater  treatment  and  disposal 
since  1945  is  reviewed.  The  present  situation  re- 
garding night  soil  treatment  is  described.  The 
public  sewerage  works  have  been  inactive  due  to 
financial  reasons  since  1981,  and  thus  small  to 
medium  sized  biofilm  type  facilities  are  receiving 
various  kinds  of  grey  water  and  composite  house- 
hold waste.  This  type  of  compact,  biofilm  treat- 
ment became  popular  because  of  its  inexpensive 
construction  and  energy-saving  characteristics. 
The  numbers  and  types  of  biological  processes 
currently  in  use  in  Japan  are  detailed,  and  an 
overview  is  given  of  industrial  waste  treatment  and 
its  relationship  with  public  sewage  treatment.  The 
overall  COD  flow  is  indicated,  with  the  amount  of 
waste  per  capita,  estimated  from  the  actual  water 
consumption.  The  unit  load  values  of  BOD,  COD, 
etc.  are  shown,  and  are  used  for  the  calculation  of 
COD  load.  (Author's  abstract) 
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NIGHT  SOIL  FOR  BIOGAS  -  FROM  ASIA  TO 
AFRICA, 

Jomo  Kenyatta  Coll.  of  Agriculture  and  Technolo- 
gy, Nairobi  (Kenya).  Dept.  of  Building  And  Civil 
Engineering. 
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Water  Science  and  Technology  WSTED4,  Vol 
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Putting  human  waste  into  productive  use  is  consid- 
ered to  be  part  of  its  effective  management.  While 
the  increasing  demand  for  fuelwood,  leading  to 
deforestation,  is  getting  serious  in  Africa,  the  tech- 
nology of  generating  biogas  from  nightsoil  along 
with  animal  wastes  as  an  alternative  household  fuel 
appears  to  be  promising.  In  this  regard  there  is  a 
need  to  integrate  advanced  Asian  biogas  technolo- 
gy into  African  practices  of  living  and  farming. 
The  present  study  is  firstly  based  on  a  literature 
survey  to  review  and  evaluate  the  various  Asian 
biogas  models  so  as  to  identify  the  technology 
most  suitable  to  African  countries  while  taking  into 
consideration  local  materials  and  skills  available.  In 
applying  the  biogas  technology,  cost  of  construc- 
tion appears  to  be  the  most  important  concern  and 
emphasis  is  given  to  the  development  of  a  system 
which  is  not  only  technically  sound  but  also  cost- 
saving.  Social  factors  are  also  important  for  further 
spreading  of  the  technology,  and  these  are  ana- 
lyzed as  to  the  sequence  required  for  successful 
implementation.  (Authors'  abstract) 
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POLLUTANT  LOAD  FACTOR  OF  HOUSE- 
HOLD WASTEWATER  IN  JAPAN, 

Yamaguchi  Univ.  (Japan).  Dept.  of  Civil  Engineer- 
ing. 
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This  study  clarifies  quantitatively  the  role  of 
household  wastewater  as  one  of  the  causes  of  the 
rapid  pollution  of  nearby  waterbodies  and  to  con- 
sider the  importance  of  countermeasures  at  the 
stage  of  pollutant  load  generation  Using  mass  bal- 
ance techniques,  actual  samples  and  measurements, 
or  by  referring  to  the  literature,  reliable  values  of 
the  pollutant  load  factor  or  household  wastewater 
were  obtained  for  both  the  residential  and  occupa- 
tional population  and  after  every  type  of  treatment 
system.  Then,  to  verify  the  reliability  of  these 
values,  the  flow-out  rate  of  the  pollutant  load  from 
small  river  basins  was  investigated  in  fine  weather. 
The  results  show  that  the  proposed  values  of  the 
pollutant  load  factor  were  appropriate,  and  cess- 
pool night  soil  and  miscellaneous  household 
wastewater  are  the  main  causes  of  the  pollution  of 
nearby  waterbodies.  The  results  of  several  experi- 
ments show  that  awareness  regarding  pollutant 
load  at  the  stage  of  its  generation,  e.g.  in  cooking 
and  dining,  can  greatly  reduce  the  pollutant  load. 
(Authors'  abstract) 
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USE  OF  ANTHRACITE  ASH  AS  A  MEDIA  FOR 
A  FIXED-FILM  BIOLOGICAL  PROCESS, 

Lotte    Engineering    and    Machinery    Mfg.    Ltd., 
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Water  Science  and  Technology  WSTED4,  Vol 
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Descriptors:  'Wastewater  treatment,  'Biological 
treatment,  'Biological  wastewater  treatment, 
'Coal  ash,  'Korea,  Biological  filters,  Biofilters, 
Anthracite. 

Many  Korean  communities  have  utilized  about  2 
billion  anthracite  briquettes  as  a  major  fuel  for 
house  heating.  This  study  evaluated  the  use  of 
combusted  briquettes  as  media  for  a  fixed-film  bio- 
logical process.  Various  industrial  wastes  as  well  as 
municipal  wastewater  were  introduced  into  the 
aeration  tank  where  the  briquettes  were  placed. 
The  briquette  system  produced  effluent  BOD  con- 
centrations fairly  similar  to  those  from  units  using 
plastic  media.  A  combusted  briquette  has  a  specific 
surface  area  of  73  sq  m/cu  m,  about  20-30%  less 
than  plastic  media.  Fresh  briquettes  adsorbed  or- 
ganics  at  500  mg  CODAg  briquette  within  24 
hours  of  aeration.  Micro-organisms  attached  well 
to  the  briquette  surface  under  aeration.  The  maxi- 
mum solids  retention  capacity  was  about  60  g  SS/ 
sq  m,  or  10%  less  than  that  of  plastic  media. 
(Authors'  abstract) 
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PERFORMANCE  OF  THE  ROTATING  DISC 
SYSTEM  UNDER  THE  TROPICAL  CONDI- 
TIONS IN  TAIWAN, 
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P.-S.  Cheung. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  7/8,  p  177-183,  1986.  8  fig,  2  tab,  22  ref. 
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oxygen  demand,  Biological  treatment. 

The  discharge  from  a  septic  tank  and  community 
wastewater  were  treated  in  a  pilot  scale  rotating 
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disc  system  to  evaluate  its  performance  under  trop- 
ical conditions  in  Taiwan  with  the  intention  of 
developing  design  criteria  useful  for  this  region.  By 
varying  the  organic  loading  to  the  system,  differ- 
ent degrees  of  treatment  vould  be  obtained.  With 
an  organic  loading  Of  8-10  g  BOD/sq  m/day,  90% 
removal  of  BOD  as  well  as  NH4-N  removal  could 
be  achieved.  Ambient  temperature  was  found  to 
have  no  significant  effect  on  the  treatment  efficien- 
cy, and  the  optimum  hydraulic  detention  time  was 
within  3  hours.  Biological  sludge  production 
amounted  to  0.6  to  0.8  kg/kg  BOD  removed.  (Au- 
thor's abstract) 
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The  performance  of  a  newly  developed  compact 
treatment  process,  the  'contact  biofilter',  is  de- 
scribed. It  is  composed  of  a  submerged  biofilter 
and  a  granular  medium  filter.  Experiments  were 
conducted  using  domestic  sewage.  The  process 
reduced  SS  and  total  BOD  in  effluent  to  below  10 
and  20  mg/liter,  respectively,  in  a  short  retention 
time  of  1.1-2.1  hours,  and  can  be  used  as  a  second- 
ary treatment  process.  The  organic  substances  in 
sewage  are  effectively  recovered  as  sludge  without 
extensive  mineralization,  in  the  range  of  0.13-0.35. 
The  sludge  withdrawal  ratio  was  in  the  range  of 
1.05-1.43.  (Authors'  abstract) 
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FTXED  ACTIVATED  SLUDGE  MAKES 
SEWAGE  TREATMENT  SIMPLE, 
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A  bench  scale  study  of  fixed  activated  sludge  is 
reported.  Two  different  units  employing  diffused 
aeration  with  plastic  and  aluminum  media  were 
studied  in  four  separate  phases.  The  system  could 
produce  a  high  quality  effluent  without  any  re- 
quirements for  sludge  recycling  through  the 
system.  Suspended  solids  concentrations  of  3-6 
mg/liter,  BOD5  concentrations  of  4-12  mg/liter, 
and  COD  concentrations  of  35-45  mg/liter  were 
fouond  in  the  effluent  with  wastewater  retentions 
ranging  from  3-15  hours.  Indication  of  nitrification 
was  observed  with  higher  detention  periods.  The 
plastic  and  aluminum  media  did  not  differ  signifi- 
cantly once  the  microbes  had  grown  on  the  media. 
The  fixed  activated  sludge  system  employing  dif- 
fused aeration  appears  to  be  a  suitable  method  of 
domestic  wastewater  treatment  in  areas  lacking 
skilled  operators.  Sludge  recirculation  can  be  elimi- 
nated with  the  fixed  activated  sludge  since  the 
microbes  are  retained  on  the  fixed  media  in  ade- 
quate numbers  for  rapid  metabolism  of  organic 
wastes.  (Author's  abstract) 
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This  paper  estimates  the  possibility  of,  and  mathe- 
matical analysis  of,  the  use  of  biological  fluidized 
beds  (BFB)  in  the  treatment  of  night  soil  with  low 
dilution  rates.  An  experiment  was  conducted  using 
a  continuoustype  reactor  at  20  C,  varying  F/M 
ratio  from  0.12  to  0.37  and  dilutionratio  from  2  to 
10,  with  matted  reticulated  polypropylene  sheets 
for  the  solid  supports.  The  results  showed  that  the 
use  of  BFBs  for  the  treatment  of  night  soil  would 
be  more  effective  than  any  other  biological  treat- 
ment process.  The  optimum  dilution  ratio  was 
about  5-fold.  The  optimum  hydraulic  retention 
time  was  about  17  hours.  In  comparison  with  other 
biological  treatment  processes,  the  reactor  volume 
and  the  quantity  of  dilution  water  could  be  re- 
duced by  70%  and  80%,  respectively.  The  experi- 
mental results  for  BFBs  can  be  analyzed  by  the 
same  mathematical  models  applied  to  completely 
mixed  activated  sludge  processes.  The  substrate 
removal  rates  obtained  using  the  equations  of 
McKinney  and  Eckenfelder  were  1.784/hr  and 
0.002  liter/mg  day.  Substrate  was  removed  very 
rapidly  compared  to  conventional  type  biological 
treatment  processes.  The  biomass  yield  coefficient 
was  0.349.  The  endogenous  respiration  rate  was 
0.237/day.  The  synthesis  oxygen  demand  rate  was 
0.495.  The  endogenous  respiration  oxygen  demand 
rate  was  0.0336.  If  night  soil  diluted  5-fold  is 
treated  with  the  BFB  process,  the  volume  of  the 
reactor  can  be  reduced  60%,  and  quantity  of  dilu- 
tion water  80%,  as  compared  to  the  activated 
sludge  process.  Excessive  growth  of  filamentous 
organisms  did  not  cause  any  problems.  Good  efflu- 
ent quality  was  obtained  without  a  secondary  clari- 
fier.  Matted  reticulated  polypropylene  sheets  are 
well  suited  for  use  as  the  support  material.  (Au- 
thors' abstract) 
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This  study  assessed  the  applicability  of  the  anaero- 
bic biofilter  process  to  treat  low  strength  organic 
wastewater  such  as  domestic  sewage.  It  was  found 
that  when  the  influent  BOD  was  approximately 
200  mg/liter,  water  temperature  and  BOD  loading, 
under  a  hydraulic  retention  time  of  30  hours,  were 
20  C  and  0.2  kg/cu  m/day,  respectively.  A  BOD 
removal  of  at  least  70%  was  attained.  The  ratio  of 
sludge  produced  to  BOD  removed  in  the  anaerobic 
filter  was  as  low  as  0.1.  It  was  also  found  that  75% 
of  nitrogen  could  be  removed  in  the  anaerobic- 
aerobic  biofilter  process  when  the  circulation  ratio 
was  more  than  1.2.  (Authors'  abstract) 
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The  treatment  characteristics  of  dilute  milk  wastes 
(1500  COD/liter)  were  investigated  by  the  two 
phase  anaerobic  digestion  system  consisting  of  a 
completely  mixed  reactor  for  acidogenesis  and  an 
upflow  filter  for  methanogenesis.  The  system  re- 
moved 92%  of  the  influent  COD  at  an  overall 
hydraulic  detention  time  of  4.4  days.  Carbohy- 
drates in  the  milk  were  most  extensively  decom- 
posed (95%),  next  proteins  (50%),  while  lipids 
were  rapidly  hydrolized  to  long-chain  fatty  acids 


but  not  degraded  during  the  acid  phase.  The  phase 
separation  had  an  effect  on  reducing  the  toxicity  of 
long-chain  fatty  acids  to  both  acetogenic  and  meth- 
anogenic  bacteria.  The  rates  of  sludge  production 
were  0.257  mg  VS/mg  COD  utilized  during  the 
acid  phase  and  0.043  mg  VS/mg  COD  utilized 
during  the  methane  phane.  This  low  sludge  pro- 
duction in  the  methane  filter  made  possible  long 
periods  of  operation  without  sludge  wasting.  The 
system  proposed  in  this  study  could  accept  shock 
loads  of  a  three-fold  increase  of  the  influent  COD. 
(Authors'  abstract) 
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An  anaerobic  process  and  the  upflow  anaerobic 
sludge  blanket  process  were  modified  to  develop  a 
feasible  alternative  anaerobic  wastewater  treatment 
method.  Polypropylene  rings  were  used  in  the 
reactors  as  the  floating  media  to  maximize  solids 
retention  time,  even  at  short  hydraulic  retention 
time.  Clogging  and  plugging  problems  were  solved 
by  fluidizing  the  media  with  the  biogas  produced 
in  the  reactor.  The  mechanisms  and  applicability  of 
the  modified  process  were  evaluated  using  artificial 
wastewater  composed  of  glucose  and  non-fat  dry 
milk  at  a  level  of  500-2000  mg/liter  total  chemical 
oxygen  demand.  Low  strength  wastewater  like 
municipal  sewage  could  be  treated  to  the  level  of 
acceptable  quality  with  87%  total  BOD  removal 
efficiency  at  hydraulic  retention  times  shorter  than 
6  hours.  The  solids  retention  time  gradually 
became  independent  from  the  hydraulic  retention 
time  during  the  period  of  microbial  attachment  to 
the  media.  Organic  shock  loading  and  a  certain 
range  of  temperature  variation  (27-37  C)  did  not 
significantly  affect  the  organic  removal  efficiency. 
This  is  thought  to  be  mainly  due  to  accumulation 
of  micro-organisms  in  the  reactor.  Granular  sludge 
with  a  diameter  of  1  to  5  mm  was  formed,  which 
settled  very  rapidly.  A  final  clarifier  may  not  be 
needed,  because  of  low  suspended  solids  in  the 
effluent.  Plugging  and  clogging  problems  could  be 
solved  through  fluidizing  the  media,  by  impulse 
input  of  the  biogas  produced  into  the  reactor. 
(Authors'  abstract) 
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The  upgrading  of  night  soil  anaerobic  digestion 
processes  was  studied  by  field  investigation  of  the 
performance  of  anaerobic  digesters  in  existing 
night  soil  treatment  plants  and  by  semi-continuous 
experiments  with  bench  scale  digesters.  Both  the 
average  monthly  amount  of  collected  night  soil  fed 
to  a  digester  and  the  concentration  of  volatile 
solids  in  night  soil  increased  in  winter.  A  good 
correlation  was  found  to  exist  between  gas  produc- 
tion and  digestion  temperature.  The  COD  removal 
rate  in  the  first  digester  was  markedly  higher  than 
that  in  the  second  digester.  The  stirring  period  in 
the  first  digester  in  one  plant  differs  from  that  in 
the  other  plant.  Stirring  the  first  digester  for  too 
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long  a  period  reduces  the  rate  of  COD  removal  by 
the  second  digester  in  the  two-stage  anaerobic 
digestion  process.  The  first  digester  should  be 
stirred  for  more  than  one  hour  per  day  to  promote 
gas  production.  Gas  production  and  COD  removal 
rate  in  the  second  digester  were  hardly  affected  by 
reductions  in  retention  time  ranging  from  15  to  5 
days.  As  night  soil  contains  a  large  amount  of 
cellulose  and  other  refractory  organics,  some  kind 
of  pretreatment  of  the  night  soil  fed  to  the  digester 
may  be  necessary  for  the  promotion  of  acidogene- 
sis  in  the  two-phase  anaerobic  digestion  process. 
(Authors'  abstract) 
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The  microbial  flora  of  samples  of  human  wastes 
and  effluents  from  treatment  processes  was  exam- 
ined. Total  coliforms,  fecal  coliforms  and  fecal 
streptococci  were  used  as  indicator  organisms. 
Vibrio  cholerae  non  O-l,  Salmonella,  Staphylococ- 
cus aureus,  and  Welchii  (Clostridium  perfrigens) 
were  selected  as  pathogenic  organisms.  Salmonella 
were  detected  only  in  the  water  samples  from  the 
night  soil  treatment  plant.  Staphylococcus  aureus 
was  detected  in  the  night  soil  and  the  samples  from 
the  night  soil  purification  tanks.  Vibrio  cholerae 
non  O-l  was  not  detected  in  any  samples.  Welchii 
existed  in  almost  all  samples.  Generally,  the  densi- 
ty levels  and  distribution  patterns  of  the  indicator 
micro-organisms  were  similar  to  those  in  the  raw 
wastewaters.  The  microbial  flora  was  not  changed 
remarkably  after  the  primary  sedimentation  proc- 
ess and  the  biological  treatment  process.  After  the 
chlorination  process,  total  colonies,  spore-forming 
bacteria,  Welchii,  moulds  and  fecal  streptococci 
could  survive,  and  spore-forming  bacteria  formed 
the  majority  of  the  total  colonies  in  the  well  chlor- 
inated effluents.  Welchii  at  the  level  of  1000/100 
ml  can  be  used  as  the  indicator  micro-organism  to 
ensure  a  sanitary  safe  discharge  because  it  can 
survive  at  the  level  of  1000  to  10,000  per  100  ml 
even  if  other  indicators  and  pathogenic  micro- 
organisms are  inactivated  completely  by  the  chlor- 
ination process.  (Authors'  abstract) 
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Adsorption  characteristics  of  coliphages  (host  cell: 
E.  coli  B)  to  particulates  (kaolin,  sand,  soil,  micro- 
bial particulates  in  an  oxidation  pond)  were  investi- 
gated using  batch  experiments  under  various  con- 
ditions of  pH,  concentrations  of  cations,  and  con- 
centrations of  dissolved  oxygen.  The  coliphages 
showed  no  resistance  to  acid  (pH  3)  and  weak 
resistance  to  alkali  (pH  10).  Under  neutral  pH 
conditions,  sodium  ions  did  not  have  a  large  effect 
on  the  adsorption  of  coliphages  to  the  solid  sur- 
faces of  sand.  Divalent  cations  (Mg(2+),  Ca(2  +  )), 
had  no  effect  on  the  adsorption  to  sand  at  concen- 
trations below  0.01  mol/liter,  but  some  affect  at 
0.05  and  0. 1  mol/liter.  The  presence  of  kaolin  had 
very  little  effect  on  removal  of  coliphages  from  the 
water  phase  under  any  conditions.  Formation  of 
floes  such  as  Mg-hydroxides  in  alkaline  conditions 
enhanced  coliphage  removal  from  the  water  phase. 
Coliphage  chemical  adsorption  to  particulates  in 
natural  waters  would  probably  be  low  except  in 


estuarine  and  sea  waters.  However,  the  adsorption 
of  coliphages  was  observed  under  anaerobic  condi- 
tions. This  adsorption-desorption  process  was  re- 
versible. The  biological  adsorption  appears  to  be 
the  dominating  cause  of  coliphage  adsorption  in 
natural  waters  containing  microbial  particulates. 
(Authors'  abstract) 
W88-03732 


OXYGEN   DEPLETION   MODELLING,   PORT 
SHELTER,  HONG  KONG, 

Vandkvalitetsinstitutet,  Hoersholm  (Denmark). 
For  primary  bibliographic  entry  see  Field  5B. 

W88-03733 


CHARACTERISTICS  OF  COMMUNITY 
WASTEWATER  BIOLOGICAL  TREATMENT 
PROCESSES  IN  TAIWAN, 

National  Central  Univ.,  Chung-Li  (Taiwan). 

C.  F.  Ouyang,  and  T.  J.  Wan. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  7/8,  p  289-296,1986.  8  fig,  3  tab,  3  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Taiwan,  Biological  treat- 
ment, Biological  filters,  Biofilters,  Biological 
oxygen  demand,  demand. 

This  study  compares  the  treatment  characteristics 
of  three  different  kinds  of  biological  wastewater 
treatment  plants  (rotating  biological  contactor, 
trickling  filter,  and  oxidation  ditch)  operated  in 
Taiwan.  Field  investigation  concentrated  on:  bio- 
logical oxygen  demand  and  suspended  solids  re- 
moval; sludge  yield  rate  of  BOD  removal;  settle- 
ability  of  sludge  solids;  properties  of  sludge  thick- 
ening; power  consumption  and  land  area  require- 
ment per  unit  volume  of  wastewater.  Sludge  yield 
of  the  trickling  filter  process  was  less  (0.18  kg  SS/ 
kg  BOD  removed)  than  rotating  biological  contac- 
tor (0.61)  or  oxidation  ditch  (0.71).  Very  good 
settleability  was  observed  for  all  three  processes. 
Attached  growth  biological  sludge  was  more  diffi- 
cult to  thicken  than  suspended  growth  sludge. 
Power  consumption  was  least  for  the  rotacting 
biological  contactor  process  (1.37  kWhAg  BOD 
removed),  moderate  for  trickling  filter  (2.56),  and 
greatest  for  the  oxidation  ditch  process  (8.23).  The 
land  area  requirement  was  directly  affected  by 
hydraulic  detention  time,  being  greatest  for  the 
oxidation  ditch  (3-35  hrs)  and  least  for  the  rotating 
biological  contactor  (0.7-1.8  hrs).  The  oxidation 
ditch  required  the  largest  land  area  (0.35  sq  m/cu 
m  wastewater/day).  The  trickling  filter  required 
0.78  sq  m/kg  BOD  removed,  while  the  rotating 
biological  contactor  needed  0.44  sq  m/kg  BOD 
removed.  (Authors'  abstract) 
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The  oxidation  ditch  process  has  become  increas- 
ingly important  as  a  secondary  treatment  process 
for  small  communities  because  of  its  ability  to 
remove  nitrogen  by  providing  aerobic  and  anaero- 
bic areas  in  a  ditch.  Surveys  of  three  oxidation 
ditches  in  service  in  Japan  have  proven  that  re- 
movals of  BOD  and  suspended  solids  could  be 
consistently  achieved  irrespective  of  seasonal, 
daily  and  hourly  fluctuations  of  inflow.  Providing 
an  anoxic  area  in  the  oxidation  ditch  is  effective  for 
removing  nitrogen  and  recovering  alkalinity  as 
well  as  saving  energy.  The  removal  efficiency  of 
total  nitrogen  is  expected  to  be  more  than  70 
percent.  The  settling  velocity  of  sludge  in  the 
oxidation  ditch  is  very  small,  with  a  sludge  inter- 
face being  formed.  A  picket  fence  in  the  settling 
tank  improved  sludge  settleability.  (Authors'  ab- 
stract) 
W88-03735 


INTENSIFICATION  OF  ACTIVATED  SLUDGE 
WASTE  WATER  TREATMENT, 

Budapesti  Mueszaki  Egyetem  (Hungary).  Dept.  of 
Agricultural  Chemical  Technology. 
A.  Donath-Jobbagy,  J.  Kalman,  and  R.  Hajos. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  7/8,  p  307-31 1,  1986.  1  fig,  4  tab. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge,  Activated  carbon,  Adsorbents,  Chemical 
oxygen  demand,  Milk. 

The  efficiency  of  two  possible  intensification  meth- 
ods of  activated  sludge  waste  water  treatment 
(pure  oxygen  activation  and  activated  carbon  addi- 
tion) was  compared.  Experiments  were  carried  out 
in  laboratory  scale  equipment  with  variable  reactor 
volume  (maximum  capacity  20.0  cu  dm,  settling 
tank  volume  15  cu  dm).  In  order  to  detect  even 
minor  differences,  completely  identical  units  were 
operated  in  parallel  runs,  with  one  representing  a 
traditional  system  as  reference.  A  model  sewage  of 
industrial  character,  diluted  milk,  was  used  as  influ- 
ent and,  in  the  course  of  activated  carbon  intensifi- 
cation experiments,  an  anion-active  detergent  was 
added  as  a  poorly  biodegradable  model  material  to 
be  removed  mainly  by  adsorption.  Reactor  loads 
were  gradually  increased,  from  low  values  to  over- 
loading, by  decreasing  the  dilution  of  milk  or  by 
reducing  reactor  volume.  The  effects  of  different 
intensification  methods  on  the  effluent  pollution 
level  (COD  value  and  anion-active  detergent  con- 
tent) and  on  the  settling  properties  of  sludge  were 
examined  as  a  function  of  loading.  The  efficiency 
of  both  intensification  methods  was  found  to  be 
increasing  with  increasing  loading.  Comparison  of 
the  two  systems  showed  activated  carbon  intensifi- 
cation to  be  more  efficient  in  the  removal  of  solu- 
ble COD  and  extremely  useful  in  the  elimination  of 
a  poorly  biodegradable  material.  (Authors'  ab- 
stract) 
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OPERATION  AND  MAINTENANCE  OF 
SMALL  SCALE  WASTEWATER  TREATMENT 
PLANTS, 

Ministry  of  Construction,  Ibaraki  (Japan).  Sewage 

Works  Section. 

M.  Takahashi. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  7/8,  p  313-318,  1986.  6  fig,  1  tab. 

Descriptors:  'Wastewater  treatment,  'Oxidation 
ditches,  Aeration,  Activated  sludge,  Culturing 
techniques,  Sludge. 

Three  wastewater  treatment  processes  (oxidation 
ditch,  extended  aeration,  and  activated  sludge 
batch  reactor)  considered  suitable  for  small  scale 
wastewater  treatment  plants  were  tested  at  a  pilot 
plant  or  using  existing  facilities  to  examine  their 
methods  of  operation  and  maintenance.  The  objec- 
tives were  to  determine  production  of  excess 
sludge,  a  method  for  setting  aeration  intensity,  and 
a  method  of  controlling  returned  sludge.  Sludge 
production  in  the  oxidation  ditch  was  60-75%  of 
the  removed  suspended  sludge,  and  the  suspension 
of  the  drawing  of  excess  sludge  did  not  affect  the 
sludge  production.  Although  the  specific  respira- 
tion rate  of  the  activated  sludge  was  affected  great- 
ly by  the  water  temperature,  the  rate  of  oxygen 
consumption  per  liter  of  mixed  liquor,  when  the 
SRT  was  held  constant,  was  constant  throughout 
the  year.  In  the  extended  aeration  process,  an 
aeration  time  of  18  hours  was  not  sufficient  for 
satisfactory  aerobic  digestion  of  activated  sludge. 
In  the  plug  flow  type  activated  sludge  process,  it  is 
important  to  control  the  amount  of  return  sludge 
to  avoid  accumulation  of  sludge  in  the  final  settling 
tank.  In  the  activated  sludge  batch  reactor  process, 
a  high  removal  ratio  of  nitrogen  was  obtained  by 
conducting  intermittent  aeration.  (Author's  ab- 
stract) 
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SIMULTANEOUS  NITROGEN  AND  PHOS- 
PHATE REMOVAL  BY  THE  INTERMITTENT 
CYCLIC  PROCESS, 

Nishihara  Environmental  Sanitation  Research 
Corp.  Ltd.,  Tokyo  (Japan). 
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N.  Hayakawa,  J.  Tsuji,  and  Y.  Hamamoto. 

Water  Science  and  Technology  WSTED4,  Vol. 

18.  No.  7/8,  p  319-326,  1986.  8  fig,  5  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  Biological  treatment,  Nitro- 
gen, Phosphorus,  Anaerobic  digestion,  Aerobic  di- 
gestion. 

Domestic  sewage  was  treated  at  a  rate  of  18  cu  m 
per  day  using  the  Intermittent  Cyclic  (IC)  process 
which  repeats  aerobic  and  anaerobic  conditions  in 
an  18  cu  m  pilot  plant  reactor.  Operating  condition 
was  4  cycles  per  day  as  4  hours  of  intermittent 
aeration,  1  hour  of  settling,  and  1  hour  of  drawing 
per  cycle.  High  rates  of  nitrogen  removal  (mean 
86%,  maximum  96%)  and  phosphate  removal 
(mean  83%,  maximum  93%)  were  recorded  during 
seven  months  of  operation.  Compared  with  con- 
ventional aerobic/anaerobic  processes,  the  batch- 
type  IC  treatment  process  can  advantageously  and 
stably  remove  nitrogen  and  phosphate  with  repeat- 
ed aeration  and  nonaeration  under  optimal  control. 
The  IC  process  also  removed  organic  substances  to 
a  great  extent  without  the  aid  of  organic  carbon 
sources  and  chemicals.  To  obtain  high  yields  in  the 
simultaneous  biological  nitrogen  and  phosphate  re- 
moval process,  dissolved  oxygen  control  in  the 
aerobic  condition  is  very  important.  In  the  course 
of  alternating  aeration  and  non-aeration,  NOX-N 
concentration  of  the  reactor  declined  in  the  anaer- 
obic condition  and  rose  in  the  aerobic  condition. 
The  total  phosphate  concentration  showed,  in  re- 
verse, an  increase  during  nonaeration  and  decrease 
during  aeration.  Effluent  T-P  and  NOX-N  concen- 
trations are  closely  correlated.  To  obtain  a  low 
effluent  T-P  concentration,  the  operation  must  be 
conditioned  to  hold  the  effluent  NOX-N  concen- 
tration at  a  low  level.  Representing  a  batch  type 
that  differs  from  aerobic/anoxic  nitrogen  removal 
processes,  the  IC  process,  requiring  no  recircula- 
tion, can  advantageously  and  stably  remove  nitro- 
gen and  phosphate  with  aerating  and  nonaerating 
periods  under  optimal  control.  (Authors'  abstract) 
W88-03738 


DEVELOPMENT  OF  NITROGEN  REMOVAL 
TECHNOLOGY  IN  NIGHT  SOIL  TREATMENT 
BY  CIRCULATED  AERATION  TYPE  BIOLOG- 
ICAL DENITRIFICATION, 

Kuboto  Ltd.,  Osaka  (Japan).  Water  Treatment  Fa- 
cilities Engineering  Dept. 
K.  Murata,  K.  Shimizu,  Y.  Yamada,  and  S. 
Kimura. 

Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  7/8,  p  327-338,  1986.  5  fig,  5  tab,  5  ref. 

Descriptors:  'Wastewater  treatment,  'Denitrifica- 
tion,  Biological  wastewater  treatment,  Biological 
treatment,  Aeration,  Biological  oxygen  demand. 

A  circulated  aeration  type  biological  denitrifica- 
tion  system  has  been  developed  for  removing  total 
nitrogen  in  night  soil.  In  the  circulated  aeration 
tank,  BOD  removal,  nitrification  and  denitrifica- 
tion  can  be  simultaneously  conducted  by  activated 
sludge  treatment  without  dividing  the  tank  into  an 
aerobic  zone  and  an  anaerobic  zone,  and  it  is 
possible  to  remove  80-90%  of  the  total  nitrogen 
and  BOD  in  night  soil  influent.  Denitirification  and 
re-aeration  tanks  are  provided  after  the  circulated 
aeration  tank  and  over  99%  removal  of  total  nitro- 
gen and  BOD  can  be  attained  with  the  whole 
system.  Phosphorus  can  also  be  removed  to  the 
extent  that  there  remains  only  a  trace  and  this  is 
effective  to  prevent  eutrophication.  This  system 
was  approved  by  the  Ministry  of  Health  and  Wel- 
fare of  the  Japanese  Government  in  1978  as  a  new 
technology  for  night  soil  treatment.  (Authors'  ab- 
stract) 
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NIGHT  SOU.  TREATMENT  BY  THE  NITRI- 
FIED LIQUOR  RECYCLING  PROCESS, 

Ebara  Research  Co.  Ltd.,  Fijisawa  (Japan). 

T.  Suzuki,  and  Y.  Tohya. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  7/8,  p  339-346,  1986.  3  fig,  3  tab,  6  ref, 

append. 

Descriptors:  'Wastewater  treatment,  'Denitrifica- 
tion,   Biological   wastewater   treatment,   Nitrogen 


removal,  Biological  treatment,  Biological  oxygen 
demand. 

Most  night  soil  treatment  plants  constructed  in 
recent  years  have  the  function  of  nitrogen  remov- 
al. This  report  describes  three  representative  night 
soil  treatment  plants  adopted  for  a  nitrified  liquor 
recycling  process.  The  Matsue  City  plant  uses  co- 
agulation to  remove  phosphorus  and  color  in  addi- 
tion to  BOD  and  nitrogen.  The  removal  of  both 
BOD  and  phosphorus  is  nearly  100%.  Inorganic 
nitrogen  and  color  of  the  effluent  are  under  6  mg/ 
liter  and  60  units,  respectively.  The  Shiroshi  City 
Plant  which  was  reconstructed  from  an  anaerobic 
digestion  system  removes  over  95%  of  BOD  and 
inorganic  nitrogen  without  the  use  of  chemicals. 
At  the  Hiroshima  City  Plant,  night  soil  is  evaporat- 
ed by  multiple  effect  evaporation,  and  condensate 
is  treated  by  the  nitrified  liquor  recycling  process. 
The  temperature  of  mixed  liquor  is  controlled  to 
about  40  C  by  adding  sea  water  to  lower  the 
temperature  (over  55  C)  of  the  condensate  before 
the  biological  treatment  step.  Nitrogen  oxides  in 
nitrified  liquor  consist  almost  entirely  of  nitrite 
because  of  controlling  the  temperature.  The  re- 
moval of  BOD  and  total  nitrogen  is  over  99%  in 
this  plant.  (Authors'  abstract) 
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ADVANCED  NIGHT  SOIL  TREATMENT  BY 
MECHANICAL  SOLIDS  SEPARATION  AND 
BIOLOGICAL  PROCESSES, 

Kurita  Water  Industries  Ltd.,  Yokohama  (Japan). 

Kurita  Cental  Labs. 

Y.  Murakami,  Y.  Ishii,  and  S.  Kagi. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  7/8,  p  347-354,  1986.  9  fig,  3  tab,  1  ref. 

Descriptors:  'Wastewater  treatment,  Biological 
wastewater  treatment,  'Denitrification,  Biological 
oxygen  demand,  Biological  treatment,  Sludge. 

This  study  describes  a  new  method  of  night  soil 
treatment  where  suspended  solids  in  night  soil 
were  first  removed  by  a  rotary  screen  to  reduce 
BOD  loading  to  the  following  biological  treat- 
ment. After  treatment  by  a  cationic  polymer  co- 
agulant (1.3-1.4%/dry  solids),  night  soil  was  passed 
through  a  rotary  screen  and  separated  into  thick- 
ened sludge  and  filtrate.  The  thickened  sludge  was 
best  dewatered  by  a  screw  press  giving  sludge  cake 
with  60%  moisture  content.  The  dewatered  sludge 
cake  was  combustible  without  supplementary  fuel. 
The  filtrate  was  treated  by  the  biological  nitrifica- 
tion-denitrification  process  steadily  giving  treated 
water  with  T-N  60  mg/liter  (98%  removal),  BOD 
32  mg/liter  (99%  removal),  COD  Mn  530  mg/liter 
(74%  removal),  color  3,400  units,  and  SS  110  mg/ 
liter.  Extraordinary  foam  trouble  at  the  nitrifica- 
tion tank  was  not  met  in  this  process  and  foam  was 
suppressed  mostly  by  spraying  nitrified  liquor  with 
the  aid  of  an  antifoam  agent,  as  little  as  0.03  kg/kl- 
nightsoil.  For  coagulation  of  the  effluent  from  the 
biological  treatment,  poly  (ferric  sulfate)  or  ferric 
chloride  was  better  than  alum.  The  optimum  pH 
for  the  ferric  coagulants  was  4-5  and  the  optimum 
dosage  was  500  mg/liter  as  Fe.  The  treated  water 
was  COD  Mn  90  mg/liter,  color  200  units,  and 
P04-P  less  than  0.5  mg/liter.  It  was  possible  to 
reduce  COD  Mn  and  color  to  less  than  20  mg/liter 
and  20  units,  respectively,  by  activated  carbon 
adsorption.  (Authors'  abstract) 
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NEW  METHOD  OF  SULPHUR  DENITRIFICA- 
TION FOR  SEWAGE  TREATMENT  BY  A  FLU- 
IDIZED  BED  REACTOR, 

Kanazawa  Univ.  (Japan). 

S.  Matsui,  and  R.  Yamamoto. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  7/8,  p  355-362,  1986.  6  fig,  2  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Denitrification,  Nitrogen 
compounds,  Fluidized  beds,  Sulfur. 

Denitrification  is  a  problem  in  the  anaerobic  treat- 
ment of  sewage  because  organic  carbon  and  hydro- 
gen mainly  are  recovered  in  the  form  of  methane 
and  not  used  for  denitrification.  Other  electron 
donors   must   be   introduced.    Reduced   forms   of 


sulfur  are  promising  donors.  In  this  study  thiosul- 
fate  and  elemental  sulfur  were  used  in  fluidized  bed 
reactor  systems.  Denitrification  by  oxidation  of 
sulfur  was  unstable  due  to  the  poor  solubility  of 
sulfur  in  sewage.  Thiosulfate  denitrification  was 
very  stable.  The  stoichiometric  relationship  of  the 
denitrification  and  thiosulfate  oxidation  for  the  re- 
actor was  obtained.  The  denitrification  process 
was  described  by  the  first  order  consecutive  reac- 
tions. The  rate  constant  of  nitrate  to  nitrite  reduc- 
tion varied  from  0.0205  to  0. 109.  The  rate  constant 
of  nitrite  to  nitrogen  reduction  varied  between 
0.141  to  0.908  l/gVSS/l*min.  (Authors'  abstract) 
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PERFORMANCE  OF  SEQUENCING  BATCH 
REACTOR  ACTIVATED  SLUDGE  PROCESSES 
FOR  SIMULTANEOUS  REMOVAL  OF  NITRO- 
GEN, PHOSPHORUS  AND  BOD  AS  APPLIED 
TO  SMALL  COMMUNITY  SEWAGE  TREAT- 
MENT, 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  Lab.  of  Freshwater  Environment. 
M.  Okada,  and  R.  Sudo. 

Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  7/8,  p  363-370,  1986.  6  fig,  2  tab,  13  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge,  'Biological  wastewater  treatment,  Nitro- 
gen, Phosphorus,  Biological  oxygen  demand. 

A  laboratory-scale  sequencing  batch  reactor  (SBR) 
activated  sludge  process  was  fed  with  synthetic 
wastewater  to  investigate  the  possibility  of  simulta- 
neous removal  of  nitrogen,  phosphorus,  and  organ- 
ic substances  by  modifying  the  operational  sched- 
ule. Anoxic  and/or  anaerobic  reactions,  in  addition 
to  aerobic  reactions,  were  introduced  into  a  cycle 
of  batch  operation.  Simultaneous  removal  of  nitro- 
gen, phosphorus  and  organic  carbon  was  shown  to 
be  possible  by  the  modified  operation  of  SBR  in 
which  reactions  without  aeration  (anoxic/anaero- 
bic)  were  introduced  during  the  fill  period.  Oxi- 
dized nitrogen  remaining  in  the  reactor  at  the  end 
of  the  former  cycle  was  removed  by  denitrification 
during  the  fill.  Anaerobic  conditions  after  the  deni- 
trification was  completed  enhanced  phosphorus  re- 
lease from  the  sludge  and  the  following  luxury 
uptake  during  aeration  removed  phosphorus  from 
water.  Both  extension  and  reduction  of  the  anoxic/ 
anaerobic  period  in  the  beginning  of  a  cycle  dam- 
aged phosphorus  removal  and  sludge  settlability. 
Thus  an  optimum  period  length  for  these  reactions 
must  be  chosen  for  successful  operations.  The  best 
length  of  this  period  coincided  with  that  of  the  fill 
within  the  range  of  this  study.  (Authors'  abstract) 
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PROLONGED  EFFECT  OF  LAND  DISPOSAL 
OF  HUMAN  WASTES  ON  SOIL  CONDITIONS, 

National  Research  Centre,  Cairo  (Egypt). 

M.  S.  M.  Saber. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  7/8,  p  371-374,  1986.  2  tab,  1 1  ref. 

Descriptors:  'Land  disposal,  'Wastewater  farming, 
Solid  waste  disposal,  Public  health,  Human  dis- 
eases, Soil  contamination. 

Land  disposal  of  human  wastes  is  a  comprehensive 
issue  where  a  series  of  aspects  have  to  be  consid- 
ered. Few,  if  any,  alternatives  exist  to  this  technol- 
ogy. No  doubt  future  emphasis  will  be  on  sewage 
farming,  which  should  result  in  the  cultivation  of 
new  arid  land.  This  paper  addresses  the  prolonged 
effect  of  land  disposal  of  human  wastes  on  soil 
properties,  as  well  as  on  the  dissemination  of  enter- 
ic pathogens.  In  order  to  assess  this  impact,  soil 
samples  were  collected  from  Gabal  el  Asfar 
sewage  farm  in  Cairo  to  represent  sandy  soils 
irrigated  solely,  by  surface  flooding,  with  decanted 
sewage  effluent  for  0,  2.5,  5,  10,  15,  20,  30,  45  and 
60  years.  Sewage  fanning  tended  to  build  up  the 
soil  microbial  population,  particularly  during  the 
first  5  years.  In  all  soils,  human  wastes  increased 
total  bacterial  counts  and  promoted  the  prolifera- 
tion of  the  physiological  groups.  This  population 
would  accelerate  the  oxidation  of  organic  matter 
to  available  nutrients.  It  also  resulted  in  a  high 
increase  in  nitrogen,  phosphorus,  micro-nutrients, 
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and  organic  carbon,  and  raised  the  water  holding 
capacity  and  exchangeable  cations.  However,  the 
prolonged  use  of  sewage  effluent  would  disturb  the 
balance  of  nutrients  in  soil,  as  the  pH  shifted  to- 
wards acidity.  The  most  interesting  observation  in 
the  present  work  is  to  record  that  neither  soluble 
salts  nor  micro-nutrients  reached  any  injurious 
level.  But  the  land  disposal  of  human  wastes 
should  be  exercised  with  caution  and,  if  it  is  intend- 
ed to  be  applied,  salts,  pH  and  nutrient  elements 
should  be  checked  occasionally.  From  the  hygienic 
point  of  view,  fecal  E.  coli,  which  is  considered  to 
be  an  indicator  for  enteric  pathogens,  gave  positive 
results  in  all  sewaged  soils.  Hence,  it  is  recom- 
mended, from  a  sanitary  point  of  view,  that  no 
crops  which  come  in  contact  with  sewage  effluent 
should  be  cultivated  in  a  sewage  farm.  (Author's 
abstract) 
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USE  OF  SOIL  FOR  DISPOSAL  OF  DOMESTIC 
SEWAGE, 

Ebara  Research  Co.  Ltd.,  Fijisawa  (Japan). 

G.  Yamaura,  T.  Suzuki,  M.  Kobayashi,  T. 

Katsuno,  and  K.  Ogiwara. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  7/8,  p  375-381,  1986.  7  fig,  4  tab,  2  ref. 

Descriptors:  *Land  disposal,  Wastewater  disposal, 
Septic  wastewater,  Septic  tanks,  Wastewater  treat- 
ment, Wastewater  pollution. 

Experiments  using  soil  columns,  lysimeters,  and  a 
field  were  conducted  by  permeation  of  outflow 
water  from  a  septic  tank.  In  experiments  using  soil 
columns,  loam  columns  of  over  25  cm  in  length 
gave  removal  percentages  of  over  90%  for  BOD, 
T-P,  and  coliforms.  Lysimeters  and  a  field  regis- 
tered removal  percentages  around  90%  for  BOD, 
T-P,  and  coliforms,  but  often  below  50%  for  T-N. 
The  field  experiment  was  continued  for  10  years 
without  giving  any  indication  of  deterioration  of 
quality  of  permeant  water.  A  soil  analysis  in  the 
field  experiment  revealed  that  the  permeant  water 
diffuses  laterally  100  cm  relative  to  the  trench 
within  the  upper  layer,  with  the  diffusion  range 
increasing  to  more  than  300  cm  with  depths  over 
250  cm.  (Authors'  abstract) 
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ASPECTS  OF  LAND  DISPOSAL  OF 
WASTEWATER  AS  EXPERIENCED  IN  GER- 
MANY, 

Technische  Univ.  Braunschweig  (Germany,  F.R.). 

Inst,  fuer  Stadtbauwesen. 

R.  Boll,  H.  Dernbach,  and  R.  Kayser. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  7/8,  p  383-390,  1986.  1  fig,  6  tab,  5  ref. 

Descriptors:  *Land  disposal,  *Wastewater  treat- 
ment, 'Biological  wastewater  treatment,  'Germa- 
ny,  Wastewater  farming,  Wastewater  irrigation, 
Public  health. 

The  largest  wastewater  land  treatment  facility  in 
operation  in  the  Federal  Republic  of  Germany  is 
located  in  Braunschweig  (Lower  Saxony)  and 
serves  a  population  of  about  290,000.  The  treat- 
ment process  consists  of  three  main  components:  a 
pre-treatment  plant  as  an  activated  sludge  process, 
a  sprinkler  irrigation  area  of  3,000  ha  of  farmland, 
and  an  old  sewage  farm  of  180  ha  with  surface 
flooding.  The  problems  (odors  and  health  risks)  of 
sprinkling  only  roughly  treated  wastewater  have 
more  or  less  been  solved  by  the  installation  of  a 
biological  pre-treatment  plant  and  by  establishing 
safety  distances  from  streets  and  houses  planted 
with  hedges.  The  whole  treatment  process  shows  a 
high  efficiency  in  purification  of  wastewater.  Espe- 
cially under  sprinkler  irrigation  as  a  low  rate  proc- 
ess, tertiary  standards  for  most  pollutants  are 
reached.  The  importance  of  wastewater  irrigation 
on  light  sandy  soils  in  Braunschweig  is  that  farm- 
ing in  that  specific  area  has  become  economically 
feasible  and  that  there  is  a  very  little  pollution  from 
wastewater  discharge  into  the  Oker  River.  Disad- 
vantages of  the  system  are:  increasing  nitrate  con- 
centrations in  the  groundwater  of  the  irrigation 
area  as  a  result  of  increased  application  rates  out- 
side the  growing  season,  and  some  problems  with 
the  emission  rates  of  some  heavy  metals  to  the 


system.  To  reduce  the  application  rates  to  the 
irrigation  site  in  winter,  the  treatment  capacity  of 
the  old  sewage  farm  is  being  extended.  A  reduction 
of  the  load  of  nitrogen  and  heavy  metals  by  instal- 
lation of  a  primary  sedimentation  tank  and  a  com- 
partment type  filter  press  for  dewatering  of  sludge 
on  the  pre-treatment  site  is  being  considered.  Gen- 
erally, because  of  the  considerable  construction 
and  operation  costs,  in  comparison  with  conven- 
tional treatment  processes,  land  treatment  will  only 
have  a  chance  of  installation  if  wastewater  purifi- 
cation as  the  first  goal  can  be  combined  with  a 
second  goal,  as  for  example,  groundwater  enrich- 
ment or  agricultural  irrigation,  and,  especially  if 
considerable  application  rates  are  possible.  (Au- 
thors' abstract) 
W88-03746 


NUMERICAL  SIMULATION  OF  A  SOIL  FIL- 
TRATION TREATMENT  BASED  ON  BAL- 
ANCE, 

Tokyo  Univ.  (Japan).  Inst,  of  Industrial  Science. 
M.  Suzuki,  H.  Kawashima,  and  T.  Kawanishi. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  7/8,  p  391-396,  1986.  5  fig,  1  tab,  4  ref. 

Descriptors:  *Land  disposal,  'Model  studies, 
•Wastewater  treatment,  Wastewater  disposal,  Bio- 
logical oxygen  demand,  Filtration,  Oxygen. 

A  sophisticated  2-dimensional  model  to  simulate 
the  concentration  distributions  of  BOD,  oxygen 
and  biomass  in  a  soil  filtration  treatment  system  is 
presented.  The  model  incorporates,  in  addition  to 
infiltration  of  wastewater,  oxygen  diffusion  in  the 
soil  and  bacterial  growth  and  respiration.  The 
matrix  potential  concept  was  used  to  describe  two 
dimensional  infiltration  from  the  source.  The 
model  showed  that  the  distribution  patterns  of 
biomass  in  a  soil  are  governed  both  by  the  rate  of 
oxygen  diffusion  and  by  the  wastewater  infiltration 
rate.  Applying  the  model  to  a  trench  type  plant 
under  ordinary  operating  conditions,  it  became 
apparent  that  only  the  soil  adjacent  to  the  trench  is 
utilized  for  the  treatment.  A  higher  oxygen  diffu- 
sion rate  in  a  soil  makes  the  biomass  growth  area 
smaller  and  a  lower  rate  makes  it  larger.  Under 
ordinary  operating  conditions,  biomass  will  in- 
crease only  near  the  trench.  Soil  that  has  a  large 
oxygen  diffusion  rate  constant  would  be  good  for  a 
soil  filtration  treatment  system.  (Authors'  abstract) 
W88-03747 


EFFECTIVENESS  OF  WASTEWATER  SLUDGE 
TREATMENT  PROCESSES  TO  INACTIVATE 
PARASITES, 

Tulane  Univ.,  New  Orleans,  LA.  School  of  Public 

Health  and  Tropical  Medicine. 

R.  S.  Reimers,  D.  B.  McDonell,  M.  D.  Little,  D. 

D.  Bowman,  and  A.  J.  Englande. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  7/8,  p  397-404,  1986.  23  ref. 

Descriptors:  'Parasites,  'Sludge  treatment,  'Dis- 
eases, Human  diseases,  Public  health,  Epidemiolo- 
gy, Sludge,  Sludge  disposal,  Solid  waste  disposal. 

In  the  United  States,  Ascaris  species,  Trichuris 
trichuria,  Trichuris  vulpis  and  Toxocara  species 
are  the  most  comonly  found  viable  parasites  in 
both  treated  and  untreated  municipal  sludges.  As 
expected,  heat  treatment,  thermophilic  digestion 
(aerobic  and  anaerobic)  and  thermophilic  compost- 
ing were  effective  in  parasite  inactivation.  With 
good  sludge  digestion  (both  aerobic  and  anaero- 
bic), the  effectiveness  of  sludge  lagoon  storage  and 
sludge  drying  beds  to  inactivate  parasites  and 
pathogens  is  greatly  enhanced.  At  present,  two 
commercial  sludge  processes  have  shown  potential 
to  inactivate  parasites.  The  pathogen  requiring  the 
most  treatment  for  inactivation  is  Ascaris.  The 
effectiveness  of  Ascaris  inactivation  fluctuates  and 
depends  on  the  degree  of  sludge  stabilization  along 
with  further  treatment  such  as  lime  stabilization, 
ammonification,  sludge  drying,  etc.  If  a  sludge 
treatment  system  is  properly  managed,  Ascaris 
eggs  can  be  effectively  inactivated  with  little  addi- 
tional cost.  (Authors'  abstract) 
W88-03748 


WASTEWATER  TREATMENT  BY  SOIL-COV- 
ERED CONTACT  AERATION  APPARATUS 
UNDER  EXTREMELY  LOW  AIR  TEMPERA- 
TURES, 

Capillary   Purification   Research   Society,   Tokyo 

(Japan). 

G.  I.  Matsumoto,  E.  Fujisawa,  S.  Kimura,  R.  Saito, 

and  T.  Takayama. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  7/8,  p  405-412,  1986.  8  fig,  3  tab,  10  ref. 

Descriptors:  'Wastewater  treatment,  'Aeration, 
Soil  aeration,  Bacteria,  Air  temperature,  Soil  tem- 


perature, Water  temperature. 


Soil-covered  wastewater  treatment  systems  have 
progressively  been  used  during  this  decade  both  in 
the  rural  and  urban  areas  in  Japan.  In  order  to 
evaluate  the  influences  of  extremely  low  air  tem- 
peratures on  the  covered  soil  and  sewage  tempera- 
tures, the  pressure  of  contact  aeration  tank  and  the 
treatment  of  wastewater,  we  compared  the  effi- 
ciencies of  three  types  of  contact  aeration  appara- 
tus (sewage  surface  level,  30,  50,  70  cm  from  the 
soil  surface;  top  shape  of  gravel  layer,  convex,  flat; 
soil-sewage  boundary,  contact,  separate)  being 
packed  with  gravel  as  a  contact  medium  and  set  in 
the  temperature  controlled  test  laboratory.  At  ex- 
tremely low  air  temperatures,  the  covered  soils  and 
ice  columns  on  the  surface  soils  are  important  as  a 
heat  insulator.  Freezing  depths  of  soils  were  in- 
versely correlated  with  sewage  surface  levels.  The 
influences  of  soil  freezing  on  the  pressure  of  aer- 
ation tanks  were  negligibly  small  and  thus  soil 
freezing  does  not  affect  aeration  systems.  No  sig- 
nificant changes  in  the  sewage  treatment  functions 
among  the  three  apparatuses  were  found.  The  soil 
covered  wastewater  treatment  systems  must  be 
useful  in  cold  districts.  (Authors'  abstract) 
W88-03749 


POSSIBLE  UTILIZATION  OF  WASTE 
SLUDGE  AS  AN  ABSORBENT  FOR  REMOVAL 
OF  ORGANIC  VAPOR, 

National  Taiwan  Univ.,  Taipei. 

P.  C.  Chang,  and  J.  H.  You. 

Water  Science  and  TEchnology  WSTED4,  Vol. 

18,  No.  7/8,  p  413-420,  1986.  9  fig,  2  tab,  3  ref. 

Descriptors:  'Sludge,  'Sludge  utilization,  'Organ- 
ic solvents,  Sludge  disposal,  Sludge  solids,  Organic 
compounds. 

The  waste  sludge  obtained  from  a  municipal 
sewage  treatment  plant  can  be  reclaimed  as  an 
adsorbent  for  the  removal  of  organic  vapors,  i.e. 
toluene,  methy-ethyl-ketone,  and  112-trichloroeth- 
ylene,  through  use  of  a  pyrolysis  technique.  To 
find  the  optimum  manufacturing  process,  several 
tests  were  performed  under  various  conditions  in 
which  the  addition  of  a  catalyst,  temperature  con- 
trol, and  residence  time  in  the  furnace  were  consid- 
ered as  the  three  major  factors.  Both  the  reclaimed 
adsorbent  and  commercially  available  activated 
carbon  were  evaluated  to  determine  their  adsorp- 
tion capacity  at  various  influent  concentrations  of 
organic  vapors.  The  maximum  adsorption  capacity 
(or  surface  area)  of  the  reclaimed  adsorbent  was 
achieved  by  adding  5M  ZnC12  to  the  sludge  and 
then  heating  at  550  C  with  nitrogen  gas  for  1  hr. 
The  adsorption  capacity  of  MEK,  TOL  or  TCE 
on  the  reclaimed  adsorbent  has  a  strong  correlation 
with  its  corresponding  specific  surface  area.  The 
adsorption  capacity  of  the  reclaimed  adsorbent  was 
found  to  be  approximately  60-70%  of  that  of  the 
commercially  activated  carbon  when  the  influent 
concentration  of  MEK,  TOL,  or  TCE  introduced 
was  higher  than  3,000  ppm.  The  adsorption  capac- 
ity of  the  reclaimed  adsorbent  for  organic  vapors 
decreased  in  the  sequence  MEK  >  TCE  >  TOL 
and  was  strictly  dependent  on  the  corresponding 
polarity  of  the  compounds.  (Authors'  abstract) 
W88-03750 


REFLECTIONS  ON  ANAEROBIC  PROCESS 
BIOTECHNOLOGY  AND  ITS  IMPACT  ON 
WATER  UTILISATION  IN  SOUTH  AFRICA, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

D.  F.  Toerien,  and  J.  P.  Maree. 
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Water  S.  A.  WASADV,  Vol.  13,  No.  3.  p  137-144, 
July  1987.  6  fig,  2  tab,  65  ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
treatment,  'Biological  treatment,  Salinization,  Eu- 
trophication,  Nutrients,  Anions,  Sulfates,  Nitrates, 
Phosphates. 

Anaerobic  processes  that  can  be  used  for  the  pre- 
vention of  salination,  eutrophication,  and  organic 
pollution  of  water,  are  reviewed.  Sulfate  which 
contributes  to  the  salination  of  surface  water,  can 
be  converted  under  anaerobic  conditions  to  H2S, 
from  which  sulfur  can  be  recovered.  The  removal 
of  phosphates  and  nitrates  is  essential  to  control 
eutrophication.  An  anaerobic  stage  plays  an  impor- 
tant role  in  all  biological  processes  by  which  these 
elements  are  removed.  Organic  material,  originat- 
ing from  domestic  and  industrial  effluents,  and 
sewage  sludge,  are  increasingly  being  treated  in 
anaerobic  processes  because  of  low  energy  costs. 
Various  processes  and  reactor  types  being  used  for 
this  purpose  are  discussed.  (Author's  abstract) 
W88-03767 


SUBSTRATE  UTILISATION  BY  YEAST  IN  A 
SPENT  SULPHITE  LIQUOR  PERMEATE, 

Orange   Free   State   Univ.,   Bloemfontein   (South 

Africa).  Dept.  of  Microbiology. 

J.  D.  Streit,  B.  A.  Prior,  and  S.  G.  Kilian. 

Water  S.  A.  WASADV,  Vol.  13,  No.  3,  p  145-150, 

July  1987.  4  fig,  3  tab,  23  ref. 

Descriptors:  'Yeasts,  'Wastewater  treatment, 
•Sulfites,  'Effluents,  'Pulp  wastes,  'Ultrafiltration, 
'Substrates,  Sugars,  Acetic  acid,  Costs,  Growth. 

Spent  sulfite  liquor  (SSL)  is  a  waste  effluent  of  the 
pulp  industry.  The  refractory  nature  and  high 
chemical  oxygen  demand  (COD)  of  the  effluent 
creates  a  serious  pollution  problem  that  is  difficult 
and  expensive  to  dispose  of  satisfactorily.  Ultrafil- 
tration of  SSL  (to  recover  chemicals),  produced  a 
permeate  containing  mainly  D-xylose  (22.5  g/L) 
and  acetic  acid  (10.1  g/L).  Candida  utilis  was  most 
effective  amongst  a  number  of  yeasts  in  the  utiliza- 
tion of  these  substrates  and  its  growth  resulted  in  a 
57%  reduction  of  the  COD.  The  inhibition  of  C. 
utilis  growth  by  sulfite  and  acetic  acid  was  alleviat- 
ed by  steam  treatment  and  pH  control  of  SSL. 
Yeast  protein  could  be  recovered  from  the  SSL  as 
a  valuable  by-product  and  may  reduce  the  costs  of 
final  treatment  of  SSL  before  discharge  into  the 
environment.  (Author's  abstract) 
W88-03768 


PRELIMINARY  OBSERVATIONS  ON  POLY- 
HYDROXYBUTYRATE  METABOLISM  IN  THE 
ACTIVATED  SLUDGE  PROCESS, 

Johannesburg   City    Health    Dept.    Labs.    (South 

Africa). 

L.  H.  Lotter. 

Water  S.  A.  WASADV,  Vol.  13,  No.  3,  p  189-191, 

July  1987.  1  fig,  2  tab,  18  ref. 

Descriptors:  'Activated  sludge  process, 
•Wastewater  treatment,  'Polyhydroxybutyrates, 
Metabolism,  Activated  sludge,  Sludge,  Phosphorus 
removal,  Nutrients,  Anaerobic  conditions,  Sub- 
strates. 

The  synthesis  and  degradation  of  polyhydroxybu- 
tyrate  in  various  zones  of  three  activated  sludge 
plants  was  monitored.  Good  phosphorus  removal 
appeared  to  coincide  with  anaerobic  synthesis  of 
polyhydroxybutyrate.  Sufficient  substrate  addition 
was  essential  for  synthesis  of  polyhydroxybutyrate 
and  subsequent  phosphorus  uptake.  (Author's  ab- 
stract) 
W88-03775 


RESULTS  FROM  GREAT  LAKES  POTW  OPTI- 
MIZATION PROJECT, 

Environmental  Protection  Agency,  Chicago,  IL. 

Environmental  Services  Div. 

D.  H.  Stoltenberg,  and  P.  J.  Horvatin. 

Journal  of  Environmental  Engineering  JOEDDU 

(ASCE),  Vol.  113,  No.  4,  p  736-751,  August  1987. 

8  fig,  9  tab.  EPA  Contract  68-01-6495. 


Descriptors:  'Wastewater  treatment,  'Wastewater 
treatment  facilities,  'Optimization,  'Great  Lakes 
region,  Operations,  Evaluation,  Costs,  Construc- 
tion. 

In  1982,  a  United  States  Environmental  Protection 
Agency  contract  to  improve  operation  and  mainte- 
nance at  several  major  municipal  wastewater  treat- 
ment plants  in  the  Great  Lakes  Region  was  com- 
pleted by  the  consulting  engineering  firm  McNa- 
mee,  Porter,  and  Seeley  of  Ann  Arbor,  Michigan. 
The  study  was  conducted  in  two  parts:  (1)  Phase  I, 
consisting  of  comprehensive  evaluations  at  30 
major  municipal  plants  experiencing  problems, 
during  which  reports  were  written  and  recommen- 
dations were  made  for  operational  improvements; 
and  (2)  Phase  II,  consisting  of  composite  correc- 
tion programs  at  ten  of  the  plants  to  actually 
implement  the  recommendations  made  in  Phase  I. 
The  overall  results  of  the  project  are  summarized 
and  the  results  of  the  composite  correction  pro- 
grams instituted  in  Trenton,  Michigan,  Genesee 
County  WWTP  2,  Michigan,  and  Wapakoneta, 
Ohio,  are  highlighted.  These  examples  of  technical 
assistance  clearly  illustrate  that  significant  im- 
provement in  operational  efficiency  can  be  made 
without  major  investments  in  capital  construction. 
Significant  results  are  achieved  in  terms  of  cost 
savings  and  phosphorus,  BODS,  suspended  solids, 
and  ammonia  nitrogen  reductions.  (Author's  ab- 
stract) 
W88-03794 


NONCIRCULAR  SEWER  DESIGN, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 
W88-03799 


TRANSIENT  RESPONSES  INCORPORATING 
PRODUCTS  FORMATION, 

Wisconsin  Univ.,  Milwaukee.  Dept.  of  Civil  Engi- 
neering. 

J.  Y.  C.  Huang,  and  M.-D.  Cheng. 
Journal  of  Environmental  Engineering  JOEDDU 
(ASCE),  Vol.  113,  No.  4,  p  868-880,  August  1987. 
1   fig,   2  tab,    18   ref,   append.   EPA  Competitive 
Research  Program  R808201. 

Descriptors:  'Wastewater  treatment,  *Biological 
treatment,  'Model  studies,  'Metabolism,  'Activat- 
ed sludge,  Equations,  Biomass,  Substrates,  Micro- 
biology, Effluents. 

Applying  the  concept  that  microbes  utilize  the 
organic  substances  in  the  influent,  generate  meta- 
bolic products,  and  reutilize  these  products  in  a 
typical  activated  sludge  system,  a  double  substrate 
model  is  proposed.  In  this  model,  system  dynamic 
equations  on  biomass,  primary  substrate,  and  meta- 
bolic products  are  developed.  These  equations 
relate  the  microbial  kinetics  and  pertinent  process 
variables.  The  developed  model  simulates  the  time- 
dependent  responses  of  the  effluent  COD,  residual 
primary  substrate,  and  metabolic  products  in  the 
effluent  under  step  input  loadings.  (Author's  ab- 
stract) 
W88-03802 


METHANE  PRODUCTION  USING  A  BIO-RE- 
ACTOR PACKED  WITH  PUMICE  STONE  ON 
AN  EVAPORATOR  CONDENSATE  OF  KRAFT 
PULP  MILL, 

Tokyo  Inst,  of  Tech.  (Japan). 

K.  Minami,  T.  Horiyama,  M.  Tasaki,  and  Y. 

Tanimoto. 

Journal   of  Fermentation   Technology   JFTED8, 

Vol.  64,  No.  6,  p  523-532,  December  1986.  10  fig,  4 

tab,  9  ref. 

Descriptors:  'Wastewater  treatment,  'Pulp  wastes, 
'Anaerobic  digestion,  'Methane  production, 
•Kraft  mills,  'Biological  wastewater  treatment,  In- 
dustrial wastes,  Bioreactors. 

When  an  evaporator  condensate  stream  from  a 
kraft  mill  was  treated  by  anaerobic  methane  fer- 
mentation, the  stream  could  not  ferment  continu- 
ously. Therefore,  after  the  raw  evaporator  conden- 
sate was  treated  by  various  procedures,  the  treated 
samples    were    tested    in    a    batch    fermentation 


system.  There  seemed  to  be  an  inhibitor,  an  oily 
material,  and  the  evaporator  condensate  could  be 
fermentated  easily,  after  removal  of  the  oily  mate- 
rial, in  a  bioreactor  packed  with  pumice  stone.  In 
continuous  operation,  the  minimum  hydraulic  re- 
tention time  was  0.64  days,  the  maximum  volumet- 
ric biological  oxygen  demand  removal  rate  was 
11.47  kg/cu  m/day,  and  the  maximum  gas  produc- 
tion rate  for  the  theoretical  volume  was  97%.  The 
efficiency  of  a  bioreactor  using  pumice  stone  was 
studied.  The  pumice  stone  has  a  large  number  of 
connected  pores.  The  major  pore  sizes  are  20-100 
micrometers.  The  cell  density  of  the  pumice  stone 
used  in  the  bioreactor  was  18-19  gm/L.  (Author's 
abstract) 
W88-03810 


EFFECTS  OF  WASTEWATER  STRENGTH  ON 
THE  PERFORMANCE  OF  AN  ANAEROBIC 
FILTER, 

Osaka  Univ.  (Japan).  Dept.  of  Environmental  En- 
gineering. 

S.  Hashimoto,  M.  Fujita,  J.  Qu,  J.  Zhang,  and  A. 
Yamazaki. 

Journal  of  Fermentation  Technology  JFTED8, 
Vol.  64,  No.  6,  p  545-551,  December  1986.  10  fig,  2 
tab,  6  ref. 

Descriptors:  'Wastewater  treatment,  'Pretreat- 
ment  of  wastewaters,  'Anaerobic  digestion,  'Or- 
ganic carbon,  Biogas  production,  Biological 
wastewater  treatment,  Biological  filters,  Suspend- 
ed solids,  Retention  time. 

The  effects  of  wastewater  strength  on  the  perform- 
ance of  an  anaerobic  filter  were  investigated  with  a 
bench-scale  filter  unit  using  both  high  and  low 
strength  synthetic  wastewaters.  The  organic 
carbon  removal  and  biogas  production  in  high 
strength  wastewater  (3,000  mg/L  of  organic 
carbon)  were  always  higher  than  in  low  strength 
wastewater  (1,00  mg/L  of  organic  carbon)  when 
similar  organic  space  loading  rates  were  used. 
With  high  strength  wastewater,  washout  suspend- 
ed solids  were  less  than  those  with  low  strength 
wastewater.  The  major  factor  which  affected 
solids  losses  appears  to  be  the  hydraulic  retention 
time.  These  solids  losses  caused  a  shorter  sludge  or 
biomass  retention  time  in  low  strength  wastewater 
and  subsequently,  in  the  lower  organic  removal 
efficiencies  and  gas  production  rates  in  contrast 
with  high  strength  wastewater.  (Author's  abstract) 
W88-03811 


IMPROVEMENT  OF  SETTLING  CHARACTER- 
ISTICS OF  ACTIVATED  SLUDGE  BY  ADDI- 
TION OF  A  FLOCK-FORMING  BACTERIUM, 

Hitachi  Ltd.,  Ibaraki  (Japan).  Advanced  Research 

Lab. 

N.  Shimizu,  and  Y.  Odawara. 

Journal   of  Fermentation   Technology   JFTED8, 

Vol.  64,  No.  6,  p  571-576,  December  1986.  5  fig,  4 

tab,  10  ref. 

Descriptors:  'Bacteria,  'Activated  sludge  process, 
'Wastewater  treatment,  'Biological  wastewater 
treatment,  'Wastewater,  Flocculation,  Biological 
oxygen  demand,  Flood-processing  wastes,  Sludge 
seeding. 

A  floc-forming  bacterium,  strain  no.  5,  which 
made  very  large  and  easily  precipitated  floes,  was 
added  as  seed  sludge  in  a  bench-scale  aeration  tank. 
About  one  week  was  required  for  production  of 
activated  sludge  which  could  treat  high  biological 
oxygen  demand  wastewater  at  high  biological 
oxygen  demand  loading  while  maintaining  very 
good  settling  characteristics.  The  strain  no.  5  was 
present  at  3%  of  the  activated  sludge.  The  settling 
characteristics  of  the  activated  sludge  were  much 
improved  when  the  strain  no.  5  culture  was  added 
to  either  a  bench-scale  aeration  tank  or  a  large- 
scale  deep  aeration  tank  treating  bean  paste 
wastewater.  (Ray-PTT) 
W88-03812 


ADSORPTION  OF  POLLUTANTS  ON  TO  AC- 
TIVATED CARBON  IN  FIXED  BEDS, 

Queen's  Univ.,  Belfast  (Northern  Ireland).  Dept.  of 
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Chemical  Engineering. 
G.  Mckay,  and  M.  J.  Bino. 

Journal  of  Chemical  Technology  and  Biotechnol- 
ogy JCTBDC,  Vol.  37,  No.  2,  p  81-89,  1987.  9  fig, 
3  tab,  8  ref. 

Descriptors:  *Adsorption,  'Activated  carbon 
♦Fixed  beds,  *Phenols,  'Wastewater  treatment, 
♦Adsorption  model,  Model  studies,  Mathematical 
models,  Chlorinated  hydrocarbons,  Mercury. 

The  adsorption  of  certain  pollutants,  namely 
phenol,  p-chlorophenol,  sodium  dodecylsulfate  and 
mercuric  ions,  on  to  activated  carbon  has  been 
studied  using  fixed  bed  systems.  There  are  three 
main  methods  of  contacting  in  solid/liquid  adsorp- 
tion systems,  namely  batch,  fixed  bed  and  fluidized 
bed  systems.  In  fixed  bed  adsorption  the  adsorption 
rate  is  determined  on  the  basis  of  adsorption  equi- 
librium (unfavorable,  linear,  favorable  or  complete- 
ly irreversible)  and  the  controlling  mechanism  (ex- 
ternal film  mass  transport,  internal  pore  diffusion, 
internal  solid  phase  diffusion  or  longitudinal  diffu- 
sion). One  or  more  of  these  transport  mechanisms 
may  be  rate  controlling  depending  on  the  solute- 
adsorbent  system.  For  an  adsorbent  such  as  acti- 
vated carbon  which  is  highly  porous,  both  external 
transport  and  pore  diffusion  will  be  very  impor- 
tant. An  adsorption  model,  based  on  external  mass 
transport  and  internal  pore  diffusion,  was  applied 
to  the  systems  to  predict  theoretical  breakthrough 
curves.  These  curves  were  then  compared  with 
experimental  data  and  using  a  'best  fit'  technique, 
an  effective  pore  diffusion  coefficient  was  deter- 
mined for  each  sorbate-carbon  system.  (Author's 
abstract) 
W88-03813 


COMPLEX  SEWERAGE  JOB  MOVING, 

For  primary  bibliographic  entry  see   Field   5G. 
W88-03814 


TREATED  SEWAGE  FINDS  FRUITFUL  USE, 

For  primary  bibliographic  entry  see  Field  3C. 
W88-03815 


ANALYSIS  OF  FULL-SCALE  SBR  OPERATION 
AT  GRUNDY  CENTER,  IOWA, 

Notre  Dame  Univ.,  IN. 

R.  L.  Irvine,  D.  V.  S.  Murthy,  M.  L.  Arora,  J.  L. 

Copeman,  and  J.  A.  Heidman. 

Journal     Water     Pollution     Control     Federation 

JWPFA5,  Vol.  59,  No.  3,  p  132-138,  March  1987.  3 

fig,  6  tab,  8  ref.  EPA  contract  No.  68-03-1821. 

Descriptors:  'Sequential  batch  reactor, 
•Wastewater  treatment,  'Activated  sludge  process, 
'Biological  wastewater  treatment,  'Intermittent 
cycle  extended  aeration  system,  Effluent  quality, 
Grundy  Center,  Iowa,  Design  flow,  Effluents, 
Sludge,  Design  criteria,  Phosphorus  removal,  Ni- 
trogen removal,  Denitrification. 

The  wastewater  treatment  plant  at  Grundy  center, 
Iowa  was  designed  to  operate  as  a  periodic  process 
rather  than  as  a  conventional  continuous  flow  acti- 
vated sludge  system  because  of  the  successful  oper- 
ation of  the  Sequential  Batch  Reactor  (SBR)  at 
Culver,  Ind.  Because  of  the  lack  of  many  features 
necessary  to  operate  in  SBR  mode  the  Grundy 
plant  could  not  be  operated  in  the  true  SBR  fash- 
ion. As  a  result  the  effluent  quality  suffered  occa- 
sionally. A  series  of  plant  modifications  enabled 
the  system  to  operate  as  a  true  SBR.  During  June  - 
August  of  1985  operating  procedures  were  devel- 
oped for  producing  high  quality  effluent.  The  in- 
fluent flow  rates  throughout  the  development 
period  (June  -  August  1985)  averaged  80%  of  the 
design  flow  rates  and  the  average  detention  time 
achieved  was  75%  greater  than  obtained  for  the 
full-scale  SBR  in  Culver.  The  study  concluded 
that:  The  system,  modified  to  operate  as  an  SBR, 
can  also  be  used  in  ICEAS  (intermittent  cycle 
extended  aeration  system)  mode,  if  necessary.  Ade- 
quate organism  settling  characteristics  can  be  de- 
veloped for  the  SBR.  Aeration  time  can  be  re- 
duced by  20%.  The  method  and  time  of  energy 
input  in  terms  of  aeration  is  very  important  for 
system  performance.  Amount  of  sludge  produced 
is  also  dependent  on  how  and   when  energy  is 


supplied  to  the  system.  Design  criteria  for  periodic 
and  different  operating  strategies  used  were  not 
ideal  for  either  denitrification  or  biological  phos- 
phorous removal;  approximately  80%  of  the  inor- 
ganic nitrogen  and  50%  of  the  phosphorous  were 
removed  in  the  system.  (Ray-PTT) 
W88-03829 


EFFECTS  OF  TEMPERATURE,  TIME,  AND 
BIOMASS  ON  WET  AIR  REGENERATION  OF 
CARBON, 

CH2M/Hill,  Denver,  CO. 

J.  Ding,  V.  L.  Snoeyink,  R.  A.  Larson,  M.  A. 

Recktenwalt,  and  C.  A.  Wedeking. 

Journal     Water     Pollution     Control     Federation 

JWPFA5,  Vol.  59,  No.  3,  p  139-144,  March  1987.  8 

fig,  2  tab,  14  ref.  EPA  grants  CR  806819  and  CR 

810462. 

Descriptors:  'Activated  carbon,  'activated  sludge 
process,  'Biological  wastewater  treatment, 
'Wastewater  treatment,  'Temperature  effects, 
'Biomass,  'Retention  time,  Adsorbents,  Regenera- 
tion. 

The  effects  of  regeneration  time,  temperature,  and 
the  presence  of  biomass  on  the  adsorption  proper- 
ties of  regenerated  powdered  activated  carbon 
(PAC),  and  on  PAC  loss  during  regeneration  were 
studied.  Virgin  PAC  and  PAC  loaded  with  a  single 
adsorbate  were  regenerated  in  the  presence  and 
absence  of  biomass  at  different  temperatures  and 
regeneration  times.  The  results  show  that  as  the 
regeneration  temperature  increases  the  adsorption 
capacity  of  regenerated  PAC  decreases.  The  effect 
of  temperature  is  influenced  by  biomass  and  ad- 
sorbed compounds.  Organic  matters  adsorbed  on 
PAC  necessitated  the  use  of  higher  operation  pres- 
sure to  supply  oxygen  for  the  oxidation  of  organic 
compound  adsorbed  on  PAC.  However,  the  pres- 
ence of  biomass  counteracts,  significantly,  the  ad- 
verse effects  of  high  temperature  on  PAC.  Longer 
retention  time  also  lowers  the  adsorption  capacity 
of  regenerated  PAC.  The  loss  of  PAC  mass  and  its 
adsorption  capacity  are  due  to  the  surface  oxida- 
tion of  PAC.  Hence,  control  of  regeneration  tem- 
perature and  time  is  necessary  for  proper  oper- 
ation. (Ray-PTT) 
W88-03830 


STATISTICAL    ANALYSIS    OF    INDUSTRIAL 
WASTEWATER  MONITORING  DATA, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-03831 


ENHANCEMENT  OF  ANAEROBIC  TREAT- 
MENT EFFICIENCY  THROUGH  PROCESS 
MODIFICATION, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

S.  R.  Harper,  and  F.  G.  Pohland. 

Journal     Water     Pollution     Control     Federation 

JWPFA5,  Vol.  59,  No.  3,  p  152-161,  March  1987. 

11  fig,  4  tab,  28  ref. 

Descriptors:  'Anaerobic  digestion,  'Wastewater 
treatment,  'Biological  wastewater  treatment, 
•Process  optimization,  'Hydrogen  gas,  'Reactor 
design,  'Methane  bacteria,  Temnperature  effects, 
Hydrogen  ion  concentration,  Solids  retention,  Fil- 
ters. 

A  recent  surve  showed  that  in  North  America 
anaerobic  treatment  faces  resistance  to  full-scale 
implementation,  especially  to  newly  developed  an- 
aerobic filters  and  sludge  bed  reactors.  While  this 
trend  may  be  partially  caused  by  increased  filter 
media  costs  and  a  need  for  recycle  or  granular 
sludge  storage,  this  may  also  be  because  anaerobic 
treatment  is  considered  an  unstable  process.  Nu- 
merous attempts  were  made  to  reveal  the  causes  of 
anaerobic  process  instability.  These  are:  tempera- 
ture and  pH  control,  increased  solids  retention, 
elimination  of  known  inhibitors,  and  the  addition 
of  nutrients.  Recently,  hydrogen  has  been  recog- 
nized as  an  important  process  intermediate  and 
several  strategies  for  hydrogen  control  are  under 
study.  From  studies  comparing  several  anaerobic 


treatment  systems,  each  unique  in  the  management 
of  gaseous  end  products  (particularly  hydrogen),  it 
is  concluded  that  differences  in  reactor  configura- 
tion can  produce  differences  in  the  hydrogen  envi- 
ronment and  the  associated  microbial  characteris- 
tics and  that  these  differences  can  be  translated 
into  advancements  in  process  efficiency  and  stabili- 
ty. Efficient  removal  of  hydrogen  either  by  proper 
reactor  configuration  and  operation  or  by  the  use 
of  a  downflow  filter  where  hydrogen  produced  at 
the  top  is  prevented  from  influencing  the  reaction, 
will  promote  stability  and  enhance  efficiency  of 
the  process  (Ray-PTT) 
W88-03832 


PLACE  OF  NONPOTABLE  REUSE  IN  WATER 
MANAGEMENT, 

California  Dept.  of  Health  Services,  Berkeley. 
For  primary  bibliographic  entry  see  Field  3C. 
W88-03850 


MONITORING  AND  STUDY  PROGRAM  OF 
AN  INTERREGIONAL  WASTEWATER  RECLA- 
MATION SYSTEM  FOR  AGRICULTURE, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-03851 


FOAMING  IN  ANAEROBIC  DIGESTERS  -  A 
SURVEY  AND  LABORATORY  INVESTIGA- 
TION, 

California  Univ.,  Berkeley. 

A.  Niekerk,  J.  Kawahigashi,  D.  Reichlin,  A. 

Malea,  and  D.  Jenkins. 

Journal     Water     Pollution     Control     Federation 

JWPFA5,  Vol.  59,  No.  5,  p  249-253,  May  1987.  4 

fig,  2  tab,  5  ref. 

Descriptors:  'Anaerobic  digestion,  'Wastewater 
treatment,  *Biological  wastewater  treatment, 
•Foaming,  *Activated  sludge  process,  Filamentous 
microorganisms,  Nocardia. 

The  literature  on  anaerobic  digester  foaming  was 
reviewed  and  a  survey  conducted  of  digester  foam- 
ing in  California.  The  results  of  an  experimental 
study  showed  that  anaerobic  digester  foaming  is 
associated  with  waste  activated  sludge  in  feed  that 
contained  the  filamentious  microorganism  Nocar- 
dia. Anaerobic  digester  foaming  intensity  is  a  func- 
tion of  digester  mixing  methods.  Mixing  methods 
which  introduce  fine,  gas  bubbles  into  the  digester 
enhance  foaming.  (Ray-PTT) 
W88-03852 


PILOT  TESTING  FOR  COMBINED  TREAT- 
MENT OF  LEACHATE  FROM  A  DOMESTIC 
WASTE  LANDFILL  SITE, 

Dayton  and  Light  Ltd.,  West  Vancouver  (British 

Columbia). 

H.  G.  Kelly. 

Journal     Water     Pollution     Control     Federation 

JWPF5,  Vol.  59,  No.  5,  p  254-261,  May  1987.  1  fig, 

5  tab,  15  ref. 

Descriptors:  *Water  pollution  treatment,  *Water 
pollution  prevention,  *Leachate,  *Sanitary  land- 
fills, *Combined  treatment,  *Activated  sludge, 
Dissolved  oxygen,  Ammonia,  Heavy  metals,  Pilot 
plants,  Biological  oxygen  demand,  Chemical 
oxygen  demand. 

Toxic  springs  that  discharged  to  a  fish-bearing 
stream  were  earmarked  for  collection  and  treat- 
ment by  the  District  of  Chilliwack,  British  Colum- 
bia, Canada.  Preference  was  to  combine  the  leach- 
ate  for  treatment  in  the  District's  activated  sludge 
plant.  To  ensure  the  treatment  plant  would  re- 
spond satisfactorily,  a  pilot  test  facility  was  con- 
structed to  compare  combined  treatment  against  a 
control,  and  four  different  test  conditions  were 
evaluated  to  determine:  treatability  in  reducing 
biological  oxygen  demand  and  chemical  oxygen 
demand;  effects  of  ammonia  from  leachate  on  plant 
operations;  effects  of  sludge  production;  and 
changes  in  heavy  metal  concentrations  in  the 
mixed  liquor.  Findings  showed  combined  treat- 
ment is  possible  but  dissolved  oxygen  uptake  rates, 


110 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Watte  Treatment  Processes — Group  5D 


sludge  production  and  heavy  metals  showed  signif- 
icant increases  in  the  leachate  test  train  compared 
to  control  train.  White  precipitates  were  also  ob- 
served to  coat  the  test  train  aeration  tanks  at  study 
completion.  (Ray-PTT) 
W88-03853 


COMPETITIVE  GROWTH  OF  ZOOGLOEA 
RAMIGERA  AND  TYPE  021N  IN  ACTIVATED 
SLUDGE  AND  PURE  CULTURE  -  A  MODEL 
FOR  LOW  F:M  BULKING, 

Bruinette  Kruger  Stoffbert,  Inc.,  Pretoria  (South 

Africa). 

A.  M.  Van  Niekerk,  D.  Jenkins,  and  M.  G. 

Richard. 

Journal     Water     Pollution     Control     Federation 

JWPF5,  Vol.  59,  No.  5,  p  262-273,  May  1987.  21 

fig,  30  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Bulking  sludge,  'Bacteria,  'Bio- 
logical wastewater  treatment,  Microorganism 
growth,  Filaments,  Aerobic  selectors,  Substrates. 

Experimental  results  are  presented  to  explain  why 
filamentous  organisms  such  as  Type  02 IN  are  se- 
lected in  completely-mixed  low  food:  microorga- 
nism systems  and  the  mechanism  by  which  selec- 
tors function  to  prevent  filamentous  organism 
growth  and  bulking  at  low  food  to  microorganism 
ratios  (F:M).  The  experiments  include  both  activat- 
ed sludge  studies  and  pure  culture  work  on  a 
representative  floc-forming  bacterium  and  a  fila- 
mentous bacterium  (Type  02 IN)  that  cause  bulking 
at  low  food  to  microorganism  ratio.  At  low  F:M 
(F:M=0.2  to  0.3  gm  COD/g  MLVSS.d)  aerobic 
selector  and  sequencing  batch  reactor  (SBR)  acti- 
vated sludge  systems  produce  better  settling  basins. 
Aerobic  selector  systems  were  only  successful  in 
controlling  bulking  over  a  narrow  range  of  slelctor 
sizes.  It  is  concluded  that  slelector  systems  can  be 
designed  on  the  basis  of  experiments  using  fill-and- 
draw  systems.  However,  using  batch  pilot  plant 
activated  sludge  experiments  for  the  design  of  acti- 
vated sludge  systems  that  will  ahve  well-mixed 
aeration  basins  will  give  highly  optimistic  estimate 
of  both  the  sludge  settling  and  the  organic  matter 
removal  rate  characteristics.  (Ray-PTT) 
W88-03854 


RECYCLING  TO  REDUCE  SEDIMENT  DIS- 
CHARGE IN  PLACER  MTNING  OPERATIONS, 

Alaska  Univ.,  Anchorage. 

R.  A.  Johnson,  J.  H.  Chapman,  and  R.  M. 

Lipchak. 

Journal     Water     Pollution     Control     Federation 

JWPF5,  Vol.  59,  No.  5,  p  274-283,  May  1987.  12 

fig,  3  tab,  27  ref.  USGS  Grant  No.  14-08-0001G- 

1002. 

Descriptors:  'Mining  drainage,  'Wastewater  treat- 
ment, 'Pretreatment,  'Sedimentation  basin,  *Set- 
tleable  solids,  Suspended  solids,  Turbidity,  Alaska, 
Sediment  load,  Recycling. 

Without  effective  treatment  to  remove  particulate 
matter  from  process  waters,  gold  placer  mining 
operations  can  cause  discharge  of  unacceptable 
high  sediment  loads  to  receiving  waters.  A  2-gal/ 
min  test  loop  was  used  to  study  the  potential  of 
recycling  technology  to  reduce  the  discharge  of 
particulates  simulating  an  actual  recycle  operation. 
Two  different  configurations  were  tested  using 
paydirt  with  clay  content  varying  from  2  to  6% 
with  up  to  12  recycles.  In  all  cases,  >  90%  of  the 
total  suspended  solids  in  the  feed  was  removed 
during  each  recycle,  and  the  levels  of  total  sus- 
pended solids  remaining  stabilized  after  several 
recycles.  However,  the  recycled  water  had  turbidi- 
ty levels  ranging  from  several  hundred  to  several 
thousand  NTUs.  Hence,  additional  treatment 
would  normally  be  required  before  discharge  to 
Alaskan  waters.  The  configuration  using  two  sedi- 
mentation basins  at  a  low  flow  rate  had  effluent 
total  suspended  solids  an  order  of  magnitude  less 
than  the  configuration  with  just  one  basin.  (Au- 
thor's abstract) 
W88-03855 


REGIONAL  INFILTRATION/INFLOW  STUDY 
SOLVES  WET  WEATHER  SEWER  PROB- 
LEMS, 

East  Bay  Municipal  Utility  District,  Oakland,  CA. 
W.  J.  Bishop,  D.  M.  Diemer,  and  M.  J.  Williams. 
Journal     Water     Pollution     Control     Federation 
JWPF5,  Vol.  59,  No.  5,  p  289-293,  May  1987.  10 
fig- 

Descriptors:  'Lateral  sewers,  'Infiltration,  'San 
Francisco,  'Storm  water,  'Sewer  infiltration, 
•Storm  sewers,  Rainfall  infiltration. 

The  5-year,  $16.5  million  cooperative  regional  East 
Bay  Infiltration/Inflow  sanitary  sewer  system  was 
studied  and  a  low  cost  solution  to  excessive  flow 
problems  developed.  Only  10%  of  peak  wet 
weather  flow  is  inflow  and  90%  is  rainfall  derived 
infiltration.  Lateral  sewers  are  a  major  cause  of  the 
problem  and  carry  >  60%  of  peak  flows.  The 
recommended  20-yr  community  correction  pro- 
gram will:  rehabilitate  47%  of  the  collection 
system  at  a  cost  of  $190  million;  construct  134  km 
of  relief  sewers  at  a  cost  of  $125  million;  and 
rehabilitate  all  defective  laterals  within  the  sub- 
areas  designated  for  rehabilitation  at  a  cost  of  $1 10 
million.  At  the  same  time,  the  district  will  spend 
$145  million  on  its  regional  wet  weather  facilities 
to  accommodate  peak  flows  an  protect  beneficial 
uses  in  San  Francisco  Bay.  (Ray-PTT) 
W88-03857 


CHARACTERIZATION,  RENOVATION,  AND 
UTILIZATION  OF  WATER  FROM  SLURRY 
TRANSPORT  SYSTEMS, 

Missouri  Univ.-Columbia.  Dept.  of  Chemistry. 
S.  E.  Manahan. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-183216/ 
AS.  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Missouri  Water  Resources  Research  Center 
Technical  Completion  Report,  Columbia.  Septem- 
ber 30,  1982.  19  p,  6  fig,  3  tab,  10  ref.  Contract  No. 
14-34-001-1241.   Project   No.   OWRT  B-148-MO. 

Descriptors:  'Wastewater  treatment,  'Water  reuse, 
'Water  treatment,  'Coal,  Adsorption,  Activated 
carbon,  Slurries,  Reclaimed  water,  Ash,  Heavy 
metals,  Metals,  Zinc,  Cadmium,  Lead,  Copper, 
Nickel,  Organic  compounds,  Industrial 
wastewater. 

Laboratory  studies  indicate  that  water  of  impaired 
quality  could  be  purified  en  route  in  a  coal  slurry 
pipeline,  taking  advantage  of  the  long  contact  time 
and  high  mixing  rate.  Upon  arrival  at  a  powerplant 
the  slurry  would  be  burned,  destroying  the  organ- 
ics  or  retaining  them  with  the  coal  ash.  Purified 
water  could  be  reclaimed.  A  coal  gasification  appa- 
ratus was  used  to  prepare  water  contaminated  with 
organic  byproducts,  nonactivated  char,  and  coal 
ash.  Removals  of  heavy  metals  (Cu,  Ni,  Pb,  Cd, 
and  Zn)  were  greatest  (94-100%)  with  aged  coal 
(surface  oxidized).  Other  substances  in  decreasing 
order  of  contaminant  adsorption  were  fresh  coal, 
nonactivated  char,  activated  char  with  coal  humic 
substances,  and  activated  char.  Addition  of  these 
materials  to  a  coal  slurry  would  enhance  adsorp- 
tion of  organics.  (Cassar-PTT) 
W88-03934 


STABILISATION,  DISFNFECTION  AND 
ODOUR  CONTROL  IN  SEWAGE  SLUDGE 
TREATMENT:  AN  ANNOTATED  BIBLIOGRA- 
PHY COVERING  THE  PERIOD  1950-1983, 

Water  Research  Centre,  Stevenage  (England). 
E.  S.  Connor. 

Ellis  Horwood  Ltd.,  Chichester,  England.  1984. 
292  p. 

Descriptors:  'Bibliographies,  'Sludge  digestion, 
•Disinfection,  'Wastewater  treatment,  'Odor  con- 
trol, Anaerobic  digestion,  Digestion,  Aerobic  di- 
gestion, Lime,  Composting,  Irradiation,  Activated 
sludge,  Pathogens,  Viruses,  Bacteria,  Parasites, 
Fate  of  pollutants,  Land  disposal,  Hydrogen  sul- 
fide, Sludge  disposal,  Solid  waste. 

A  bibliography  of  870  papers  on  sewage  sludge 
treatment  is  divided  into  three  major  sections:  sta- 
bilization (719  papers),  disinfection,  and  odor  con- 


trol. Subjects  covered  under  stabilization  are  an- 
aerobic digestion,  aerobic  digestion,  lime  stabiliza- 
tion, and  composting  (without  bulking  agents,  with 
bulking  agents,  with  municipal  refuse,  and  with 
worms).  Disinfection  techniques  include  irradia- 
tion, pasteurization,  and  chemical  treatment.  The 
fates  of  pathogens  such  as  bacteria,  viruses,  and 
parasites  during  sludge  treatment  are  explored. 
Among  the  substances  used  for  control  of  hydro- 
gen sulfide  and  other  sludge  odors  are  ozone, 
caustic  soda,  hydrogen  peroxide,  air  dilution,  ferric 
chloride,  ammonia,  calcium  cyanamide,  secondary 
effluent  scrubbing,  compost,  and  activated  carbon. 
An  author  index  and  a  subject  index  provide  access 
to  the  annotations,  which  are  arranged  alphabeti- 
cally by  author  within  each  section.  (Cassar-PTT) 
W88-03950 


MODELLING  IN  THE  TECHNOLOGY  OF 
WASTEWATER  TREATMENT, 

Hungarian  Post-graduate  Training  Inst.,  Budapest. 

I.  Horvath. 

Pergamon  Press,  Oxford,  England.   1984.  202  p. 

Descriptors:  'Wastewater  treatment,  'Model  stud- 
ies, 'Scale,  'Design  criteria,  'Hydraulics,  Primary 
wastewater  treatment,  Screens,  Settling  basins, 
Turbulent  flow,  Filters,  Chemical  treatment,  Floc- 
culation,  Clarifiers,  Activated  carbon,  Adsorption, 
Extraction,  Disinfection,  Biological  wastewater 
treatment,  Trickling  filters,  Aeration,  Activated 
sludge  process,  Contact  filters,  Sludge  digestion, 
Mixing,  Flow,  Sludge  thickening,  Economic  as- 
pects, Kinetics,  Mass  transfer. 

Scale-up  methods,  similarity  theory  approaches, 
and  dimensional  analysis  are  applied  to  problems  of 
wastewater  treatment.  Subjects  included  are  pri- 
mary treatment  (screens,  sand  traps,  settling  basins 
and  filters),  chemical  treatment  (flocculators,  clari- 
fiers, activated  carbon  adsorption,  extraction 
equipment,  elutriation,  and  disinfection),  biological 
treatment  (trickling  filters,  aeration  tanks  and  rotat- 
ing disc  biological  equipment),  sludge  treatment 
(digesters  and  thickeners),  applications  to  the  acti- 
vated sludge  process,  and  economic  aspects.  It  was 
concluded  that  the  technological  processes  in 
wastewater  treatment  systems  can  be  scaled  up 
with  a  fair  degree  of  approximation  by  taking  the 
main  operational  variables  and  parameters  into  ac- 
count. Results  of  model  studies  alone  can  be  misin- 
terpreted. For  example,  in  scaling  up  activated 
sludge  systems  it  is  essential  to  ensure  identical 
times,  loads/unit  volume,  concentrations,  tempera- 
tures, and  reactivity  conditions  in  the  different 
scales.  (Cassar-PTT) 
W88-03951 


DICTIONARY  OF  WASTE  AND  WATER 
TREATMENT, 

National  Coal  Board,  London  (England). 
J.  S.  Scott,  and  P.  G.  Smith. 
Butterworths,  London.  1981.  359  p. 

Descriptors:  'Wastewater  treatment,  'Water  treat- 
ment, 'Dictionaries,  Waste  disposal,  Sewer  sys- 
tems, Water  supply,  Water  pollution  prevention. 

A  comprehensive  dictionary  contains  6000  terms 
used  in  water  treatment  and  supply,  sewerage, 
sewage  treatment  and  disposal,  solid  waste  disposal 
and  reclamation,  pollution  prevention,  and  toxic 
and  hazardous  waste  disposal.  Terms  used  in  the 
United  Kingdom  and  United  States  are  included. 
Process  design  data  and  illustrations  are  presented 
where  relevant.  (Cassar-PTT) 
W88-03982 


DEVELOPMENT  OF  DESIGN  AND  OPER- 
ATIONAL CRITERIA  FOR  WASTEWATER 
TREATMENT, 

AWARE,  Inc.,  Nashville,  TN. 

C.  E.  Adams,  D.  L.  Ford,  and  W.  W.  Eckenfelder. 

Enviro  Press,  Inc.,  Nashville,  TN.   1981.  493  p. 

Descriptors:  'Wastewater  treatment,  'Design  cri- 
teria, 'Biological  wastewater  treatment, 
Wastewater  analysis,  Sampling,  Coagulation, 
Chemical  precipitation,  Sedimentation,  Flotation, 
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Mixing,  Oxygen  transfer,  Aeration,  Activated 
sludge  process,  Aerated  lagoons,  Trickling  filters, 
Stabilization  ponds,  Anaerobic  digestion,  Filtra- 
tion, Activated  carbon,  Adsorption,  Oxidation, 
Ozonation,  Sludge  thickening,  Digestion,  Centrifu- 
gation,  Ion  exchange,  Chlorination. 

Test  procedures  required  for  formulation  and  opti- 
mization of  wastewater  plant  design  or  for  optimiz- 
ing the  operation  of  an  existing  facility  are  present- 
ed. The  transition  from  small-scale  to  full-scale  is 
discussed.  The  limitations  and  considerations  in 
applying  experimental  data  to  full-scale  design  and 
operation  are  emphasized.  Topics  included  in  this 
book,  written  for  design  engineers,  treatment  plant 
operators,  laboratory  personnel,  and  students,  in- 
clude the  following:  wastewater  characterization, 
sampling  techniques,  screening  for  wastes  toxic  to 
the  system,  pH  adjustment  within  the  process  and 
before  discharge  into  receiving  water,  coagulation, 
and  precipitation,  sedimentation,  dissolved  air  flo- 
tation, hydraulics  and  mixing,  oxygen  transfer  and 
aeration  equipment,  the  activated  sludge  process, 
aerated  lagoons,  trickling  filters,  waste  stabilization 
ponds,  anaerobic  treatment,  granular  media  filtra- 
tion, activated  carbon  adsorption,  ion  exchange, 
chemical  oxidation  (chlorination  and  ozonation)  of 
effluents,  gravity  sludge  thickening,  sludge  diges- 
tion, vacuum  filtration,  centrifugation,  pressure  fil- 
tration, air  drying  of  sludges,  thermal  content  of 
sludges,  and  sludge  recovery.  (Cassar-PTT) 
W88-03985 


ADVANCED  BIOLOGICAL  TREATMENT  OF 
MUNICIPAL  WASTEWATER  THROUGH 
AQUACULTURE, 

Oklahoma  State  Dept.  of  Health,  Oklahoma  City. 
D.  H.  Hall,  and  J.  E.  Shelton. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-159319. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
EPA-600/2-83-007,  January  1983.  80  p,  3  fig,  7  tab, 
9  ref,  5  append.  Contract  No.  R-803703. 

Descriptors:  'Wastewater  treatment,  ♦Aquacul- 
ture,  Biological  treatment,  Fish,  Fathead  minnows, 
Stabilization  ponds,  Suspended  solids,  Nutrients, 
Advanced  wastewater  treatment,  Ponds,  Lagoons, 
Secondary  wastewater  treatment,  Wastewater  la- 
goons. 

Two  four-celled  raceways  constructed  in  series 
adjacent  to  a  primary  wastewater  stabilization 
pond  were  used  as  aquaculture  facilities  for  ad- 
vanced treatment  of  municipal  wastewater.  One 
raceway  functioned  as  the  experimental  system, 
while  the  other  served  as  control.  The  two  experi- 
mental phases  were  as  follows:  condition-1,  which 
used  a  source  of  wastewater  from  the  primary 
wastewater  stabilization  pond,  and  condition-2, 
which  used  a  source  of  wastewater  from  the  pri- 
mary clarifier  of  an  activated  sludge  treatment 
plant.  The  raceways  were  stocked  with  a  native 
Oklahoma  fish,  fathead  minnow,  at  two  stocking 
densities,  one  for  each  experimental  phase.  In  con- 
dition-1 phase  the  fish  produced  moderate  reduc- 
tions in  suspended  solids  but  no  distinguishable 
reductions  in  BOD  or  nutrients.  In  the  condition-2 
experiment  no  impact  on  wastewater  quality  was 
observed.  High  mortality  of  fish  was  observed  in 
this  system,  which  had  limited  dissolved  oxygen.  It 
was  concluded  that  aquaculture  with  these  fish  is 
practical  as  an  adjunct  to  the  wastewater  stabiliza- 
tion pond  but  is  not  suitable  as  a  secondary  treat- 
ment method.  (Cassar-PTT) 
W88-03988 


ORTHOPHOSPHATE  REMOVAL  FROM  A 
SYNTHETIC  WASTEWATER  USING  LIME, 
ALUM,  AND  FERRIC  CHLORIDE, 

Alabama   Dept.   of  Environmental   Management, 

Montgomery. 

L.  Sisk,  L.  Benefield,  and  B.  Reed. 

Separation    Science    and    Technology    SSTEDS, 

Vol.  22,  No.  5,  p  1471-1501,  May  1987.  15  fig,  5 

tab,  12  ref. 

Descriptors:  *Wastewater  treatment,  'Phosphate 
removal,  ♦Orthophosphates,  *Lime,  *Alum, 
•Ferric  chloride,  Chemical  precipitation,  Hydro- 
gen ion  concentration,  Mathematical  studies,  Re- 
gression analysis. 


Lime,  alum,  and  ferric  chloride  were  evaluated 
using  a  series  of  jar  tests  to  determine  their  effec- 
tiveness in  orthophosphate  precipitation  from  syn- 
thetic wastewaters.  Calcium  phosphate  precipita- 
tion was  most  efficient  at  pH  11.0  and  a  total 
carbonate  to  phosphorus,  C  sub  tau:P,  molar  ratio 
of  15.0.  For  these  conditions,  a  residual  total  ortho- 
phosphate  concentration  of  0.12  mg/liter  P  was 
observed.  The  Mg:P  molar  ratio  had  little  effect  on 
orthophosphate  removal  from  the  synthetic 
wastewater.  When  alum  was  used,  the  minimum 
residual  total  orthophosphate  concentration  ob- 
served was  0.21  mg/liter  P  for  an  A1:P  molar  ratio 
of  3.0  and  a  pH  of  6.0  when  pH  was  adjusted 
before  and  during  alum  addition.  When  ferric  chlo- 
ride was  used,  it  was  found  that  an  Fe:P  molar 
ratio  of  3.0  and  a  pH  of  6.0  resulted  in  the  lowest 
residual  total  orthophosphate  concentration.  This 
value  was  0.19  mg/liter  P  when  pH  was  adjusted 
before  and  during  iron  addition.  A  multiple  regres- 
sion analysis  produced  mathematical  relationships 
which  can  be  used  to  predict  residual  soluble  and 
residual  total  orthophosphate  concentration  for 
lime,  alum,  and  ferric  chloride  treatment.  (Author's 
abstract) 
W88-04001 


CHEMISTRY  OF  HEAVY  METALS  IN  DI- 
GESTED SEWAGE  SLUDGE  -  I.  COPPER  (II) 
COMPLEXATION  WITH  SOLUBLE  ORGANIC 
MATTER, 

Oxford  Univ.  (England).  Dept.  of  Agricultural  Sci- 
ence. 

P.  Fletcher,  and  P.  H.  T.  Beckett. 
Water  Research  WATRAG,  Vol.  21,  No.  10,  p 
1153-1161,  October  1987.  9  fig,  1  tab,  38  ref. 

Descriptors:  *Heavy  metals,  *Chemical  analysis, 
♦Sludge,  *Wastewater  treatment,  *Copper,  'Or- 
ganic matter,  Chemical  reactions,  Cation  ex- 
change, Hydrogen  ion  concentration,  Anions, 
Model  studies. 

Characteristics  of  copper-binding,  in  the  soluble 
fraction  of  a  digested  sewage  sludge  were  deter- 
mined using  ion-selective  electrodes.  Results 
showed  that  ion  exchange  with  protons  is  a  princi- 
pal component  in  copper  binding  and  that  the 
soluble  organic  matter  has  a  cation  exchange  ca- 
pacity of  8.86  m-equiv/gm  at  pH  6.5.  A  pH-de- 
pendent  exchange  constant,  defined  in  terms  of 
mole  fractions  of  exchange  components,  describes 
the  data  in  the  pH  range  2-8  and  is  independent  of 
both  pH  and  the  extent  of  exchange  in  the  range 
5.5-8.  Supplementary  data  include  acid/base  titra- 
tion curves  and  simple  kinetic  measurements. 
Anion  uptake,  is  insignificant  in  the  pH  range,  2.5- 
7.  A  model  of  the  aqueous  phase  of  a  sewage 
sludge  containing  soluble  organic  matter  with  only 
copper  and  protons  as  competing  ions  predicts  that 
at  pH  7  >  99%  of  the  copper  present  will  be 
bound  to  the  soluble  organic  matter.  (See  also 
W88-04018)  (Author's  abstract) 
W88-04017 


CHEMISTRY  OF  HEAVY  METALS  IN  DI- 
GESTED SEWAGE  SLUDGE  -  II.  HEAVY 
METAL  COMPLEXATION  WITH  SOLUBLE 
ORGANIC  MATTER, 

Oxford  Univ.  (England).  Dept.  of  Agricultural  Sci- 
ence. 

P.  Fletcher,  and  P.  H.  T.  Beckett. 
Water  Research  WATRAG,  Vol.  21,  No.  10,  p 
1163-1172,  October   1987.   11   fig,  4  tab,   14  ref. 

Descriptors:  *Heavy  metals,  *Chemical  analysis, 
♦Sludge,  ^Wastewater  treatment,  ♦Organic  matter, 
♦Chemical  reactions,  ♦Complexation,  Calcium, 
Magnesium,  Copper,  Cobalt,  Nickel,  Zinc,  Manga- 
nese, Lead,  Iron,  Ion  exchange,  Hydrogen  ion 
concentration. 

Some  characteristics  of  the  binding  of  the  ions 
Ca(II),  Mg(II),  Cu(II),  Co(II),  Ni(II),  Zn(II), 
Mn(II),  Pb(II)  and  Fe(II)  on  the  soluble  organic 
matter  in  a  digested  sewage  sludge  were  deter- 
mined using  ion-selective  electrodes.  Results 
showed  that  ion  exchange  with  protons  is  a  princi- 
pal component  in  metal  binding  and  that  Cu  and 
Pb  can  replace  more  protons  from  the  soluble 
organic  matter  than  can  the  other  ions.  It  appeared 


that  the  soluble  organic  matter  contained  two  dis- 
tinguishable groups  of  exchange  sites.  One  group 
of  sites  was  capable  of  binding  all  of  the  above  ions 
plus  protons,  whereas  the  second  set  could  bind 
Cu(II),  Pb(II)  and  protons  only.  A  numerical  de- 
scription of  their  uptake  characteristics,  based  on 
two  sets  of  ion  exchange  constants  for  each  ele- 
ment, was  able  to  predict  the  measured  values  of 
cation  activity  to  within  +  or  -  10%  in  the  pH 
range  5.7-7.  This  thermodynamic  data  was  in  rea- 
sonable agreement  with  the  general  concepts  of 
coordination  chemistry.  The  concentrations  of  Ca 
and  Mg  in  sewage  sludge  are  high  enough  to 
compete  so  strongly  with  other  metal  ions  that 
only  Cu,  Pb  and  Cd  will  be  bound  significantly. 
Consequently,  the  model  was  simplified  to  predict 
the  ion  uptake  behavior  of  soluble  organic  matter 
in  the  presence  of  high  concentrations  of  Ca  using 
a  limited  set  of  analytical  expressions  (analogous  to 
adsorption  equations)  rather  than  the  complete  set 
of  equilibrium  constants.  (See  also  W88-04017) 
(Author's  abstract) 
W88-04018 


COMBINED  EFFECT  OF  CARBON  DOSAGE 
AND  INITIAL  ADSORBATE  CONCENTRA- 
TION ON  THE  ADSORPTION  ISOTHERM  OF 
HEAVY  METALS  ON  ACTIVATED  CARBON, 

National  Univ.  of  Singapore.  Dept.  of  Chemical 

Engineering. 

T.  C.  Tan,  and  W.  K.  Teo. 

Water  Research  WATRAG,  Vol.  21,  No.   10,  p 

1 183-1 188,  October  1987.  7  fig,  2  tab,  17  ref. 

Descriptors:  ♦Activated  carbon,  4Water  treatment, 
♦Adsorption,  ♦Heavy  metals,  ♦Wastewater  treat- 
ment, ♦Mathematical  analysis,  Hydrogen  ion  con- 
centration, Chromium,  Lead,  Carbon,  Langmuir 
equation,  Freundlich  equation,  Mathematical  equa- 
tions, Mathematical  studies. 

The  adsorption  of  dissolved  chromium  and  lead 
ions  by  powdered  activated  carbons  significantly 
depends  on  the  pH,  initial  adsorbate  concentration 
and  carbon  dosage.  Freundlich  and  Langmuir 
equations  were  unable  to  describe  adequately  the 
observed  isotherms  under  the  combined  influence 
of  both  the  carbon  dosage  and  initial  adsorbate 
concentration.  These  equations  were  modified,  and 
the  resulting  equations  correlated  well  with  the 
experimental  equilibrium  data.  The  modified  Lang- 
muir equation  gave  an  overall  mean  ratio  of  calcu- 
lated to  experimental  adsorptive  capacity  of  1.001 
compared  with  1.046  given  by  the  modified 
Freundlich  equation  for  a  total  of  135  sets  of 
equilibrium  data  obtained  at  different  carbon  dos- 
ages and  initial  adsorbate  concentrations.  (Author's 
abstract) 
W88-04020 


FATE  OF  HEAVY  METALS  IN  WASTEWATER 
STABILIZATION  PONDS, 

Ben-Gurion  Univ.  of  the  Negev,  Sde  Boker 
(Israel).  Lab.  for  Environmental  Applied  Microbi- 
ology. 

D.  Kaplan,  A.  Abeliovich,  and  S.  Ben-Yaakov. 
Water  Research  WATRAG,  Vol.  21,  No.   10,  p 
1189-1194,  October  1987.  5  fig,  4  tab,  22  ref. 

Descriptors:  ♦Heavy  metals,  ♦Fate  of  pollutants, 
♦Wastewater  treatment,  ♦Stabilization  ponds,  Zinc, 
Calcium,  Lead,  Copper,  Anodic  stripping  voltam- 
metry,  Chemical  analysis,  Solubilization,  Municipal 
wastewater,  Simulation  analysis,  Toxicity,  Chlorel- 
la. 

The  distribution  of  toxic  heavy  metals  was  studied 
throughout  the  process  of  treatment  of  domestic 
wastewater  by  stabilization  ponds.  The  concentra- 
tions and  distribution  of  free  and  bound  zinc,  cad- 
mium, lead  and  copper  through  the  various  stages 
of  a  treatment  plant  were  analyzed  by  Anodic 
Stripping  Voltammetry  (ASV).  Only  a  slight  de- 
crease in  the  total  metals  concentration  was  ob- 
served during  the  various  stages  of  the  wastewater 
treatment  plant.  However,  the  distribution  among 
dissolved  (free  and  chelated)  and  particulate  frac- 
tions did  change  towards  stabilization  of  most  of 
the  particulate  fraction.  Within  the  soluble  fraction 
a  significant  decrease  in  the  free  cations  occurred 
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due  to  a  proteinaceous  chelating  agent(s)  released 
by  the  microbial  population  in  the  ponds.  A  similar 
phenomenon  was  found  in  simulated  laboratory 
experiments  which  were  carried  out  with  a  Chlo- 
rella  strain  isolated  from  the  stabilization  ponds. 
(Author's  abstract) 
W88-04021 


REMOVAL  OF  NITROGEN,  PHOSPHORUS 
AND  COD  FROM  WASTE  WATER  USING 
SAND  FILTRATION  SYSTEM  WITH  PHRAG- 
MITES  AUSTRALIS, 

Tohoku  Univ.,  Sendai  (Japan).  Biological  Inst. 
A.  G.  Wathugala,  T.  Suzuki,  and  Y.  Kurihara. 
Water  Research  WATRAG,  Vol.  21,  No.   10,  p 
1217-1224,  October  1987.  8  fig,  4  tab,  26  ref.  Japan 
Ministry  of  Education,  Culture  and  Science  Grant 
No.  58030003. 

Descriptors:  'Wastewater  treatment,  'Nitrogen  re- 
moval, 'Phosphorus  removal,  'Chemical  oxygen 
demand,  'Filtration,  'Phragmites  australis,  Sand, 
Biological  wastewater  treatment,  Nitrogen,  Phos- 
phorus, Biomass. 

The  removal  efficiencies  of  nitrogen,  phosphorus, 
and  COD  from  wastewater  were  examined  using 
sand  filtration  systems  with  Phragmites  australis 
(Cav.)  Trin.  ex.  Steudel.  The  quality  of  effluent 
waters  from  the  system  with  plant  were  far  better 
than  those  from  the  one  without  plant,  implying 
that  Phragmites  could  incorporate  nitrogen  and 
phosphorus  into  its  tissues  and  promote  phospho- 
rus absorption  onto  the  sand  by  the  release  of 
oxygen  from  the  roots.  The  pot  provided  with 
influent  containing  198  mg/L  of  total  N  and  21 
mg/L  of  total  P  had  the  highest  biomass  of  Phrag- 
mites. Harvestable  above-ground  biomass  account- 
ed for  about  3.5  kg/sq  m  and  removable  N  and  P 
accounted  for  69  and  6  g/sq  m  respectively.  The 
removal  rates  of  total  N  and  P  in  the  system  with 
Phragmites  receiving  variable  amounts  of  COD 
were  almost  at  the  same  level  and  also  much  better 
than  those  of  the  systems  without  plant,  implying 
that  the  different  COD  concentrations  in  the  influ- 
ent media  do  not  impair  the  removal  efficiencies  of 
N  and  P.  Phragmites  was  resistant  to  COD  con- 
centrations as  high  as  128  mg/L.  Signs  of  clogging 
were  not  detected  in  this  system  throughout  the 
experiment.  (Author's  abstract) 
W88-04024 


BIODEGRADABILITY  OF  OZONATION 
PRODUCTS  AS  A  FUNCTION  OF  COD  AND 
DOC  ELIMINATION  BY  EXAMPLE  OF  SUB- 
STITUTED AROMATIC  SUBSTANCES, 

Kemforschungszentrum  Karlsruhe  G.m.b.H.  (Ger- 
many, F.R.).  Abt.  Wassertechnologie. 
E.  Gilbert. 

Water  Research  WATRAG,  Vol.  21,  No.  10,  p 
1273-1278,  October   1987.    10  fig,   1   tab,  22  ref. 

Descriptors:  'Water  treatment,  'Wastewater  treat- 
ment, 'Biodegradation,  'Ozonation,  'Chemical 
oxygen  demand,  'Organic  carbon,  Chemical  reac- 
tions, Aromatic  compounds,  Biological  oxygen 
demand,  Hydrogen  ion  concentration. 

Ozone  pretreatment  studies  of  nonbiodegradable 
substituted  aromatic  compounds  were  conducted 
to  evaluate  the  effects  of  ozonation  on  the  biode- 
gradability  of  the  oxidation  products  as  a  function 
of  COD-  DOC-elimination  and  ozone  consump- 
tion. In  the  case  of  substituted  aromatic  com- 
pounds, a  60-70%  decrease  of  the  COD-value  and 
a  30-40%  decrease  of  the  DOC-value  lead  to  bio- 
degradable products  (BOD5/COD  =  0.4)  inde- 
pendent of  the  pH  and  the  initial  concentration  of 
compounds.  To  reach  good  biodegradability  of  the 
oxidation  products  an  average  of  3  mg  ozone/ 1  mg 
initial  DOC  is  necessary.  (Author's  abstract) 
W88-04031 


IMPACT  OF  ROTIFER  GRAZING  ON  POPU- 
LATION DYNAMICS  OF  GREEN  MICROAL- 
GAE  IN  HIGH-RATE  PONDS, 

Kernforschungsanlage  Juelich  G.m.b.H.  (Germa- 
ny, F.R.).  Inst,  fuer  Biotechnologie. 
M.  Schluter,  J.  Groeneweg,  and  C.  J.  Soeder. 
Water  Research  WATRAG,  Vol.  21,  No.  10,  p 


1293-1297,  October  1987.  5  fig,  19  ref. 

Descriptors:  'Wastewater  treatment,  'Rotifers, 
'Population  dynamics,  'Ecological  effects, 
•Algae,  'Grazing,  'Ponds,  Species  diversity, 
Aquatic  environment,  Ecosystems,  Bacteria. 

In  high-rate  algal  ponds  used  for  wastewater  treat- 
ment, the  grazing  activity  of  rotifers  such  as  Bra- 
chionus  rubens  or  B.  calyciflorus  often  leads  to  a 
replacement  of  Scenedesmus  species  by  Micractin- 
ium  pusillum.  In  contrast  to  many  other  green 
microalgae  including  Scenedesmus,  Micractinium 
pusillum  with  fully  developed  spines  (setae)  cannot 
be  eaten  by  Brachionus.  Ecological  conditions  for 
population  shifts  between  Scenedesmus  and  Mi- 
cractinium are  therefore  interpreted  as  a  response 
of  the  rotifers  rather  than  being  due  to  physiologi- 
cal properties  of  the  algae.  Another  effect  of  ro- 
tifer grazing  on  the  microbial  flora  of  high-rate 
ponds  is  the  development  of  large  stable  floes 
consisting  of  bacteria  and  microalgae.  (Lantz-PTT) 
W88-O4034 


EXPERIMENTAL  AND  NUMERICAL  ANALY- 
SES OF  PERCHED  GROUNDWATER 
MOUNDS  BELOW  SEPTIC  SYSTEMS, 

Oak  Ridge  National  Lab.,  TN. 

G.  V.  Wilson,  H.  D.  Scott,  and  L.  D.  Wills. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  4,  p  843-850,  July-August  1987.  7  fig, 

1  tab,  35  ref. 

Descriptors:  'Wastewater  treatment,  'Solid  dis- 
posal fields,  'Soil  water,  'Groundwater,  'Perched 
water,  Groundwater  movement,  Kriging,  Water 
pressure,  Soil  water  properties,  Mathematical  anal- 
ysis, Mathematical  models,  Permeability  coeffi- 
cient, Finite  element  method. 

Previous  models  for  perched  groundwater  mounds 
have  not  been  verified  with  in  situ  measurements. 
A  septic  tank  filter  field  system  consisting  of  a 
triple  line  source  was  installed  in  a  Captina  silt 
loam  (Typic  Fragiudult).  The  soil  has  a  fragipan  at 
the  -0.7  m  depth  with  a  wavy,  irregular  boundary. 
Tensiometers  were  used  to  monitor  the  temporal 
and  spatial  distributions  of  soil  water  potential.  The 
results  revealed  that  steady-state  soil  water  condi- 
tions existed  during  spring  and  fall.  Soil  water 
pressure  potentials  at  unmeasured  locations  were 
kriged  from  in  situ  data  with  quadratic  drift  re- 
moved using  universal  kriging.  The  kriged  pres- 
sure potentials  were  contoured  resulting  in  equipo- 
tential  lines,  with  the  zero  equipotential  line  repre- 
senting the  water  table.  The  Laplace  equation  in 
two  dimensions,  including  a  source  term,  appropri- 
ate for  these  flow  conditions,  was  solved  using  a 
Galerkin  finite  element  technique.  Contours  of 
equal  pressure  potential  predicted  by  the  model  for 
various  flow  conditions  were  obtained.  The  two- 
dimensional  simulation  model  was  verified  with 
the  in  situ  data  by  overlaying  the  contour  graphs 
of  the  kriged  values  with  the  model's  predicted 
values.  The  effect  of  highly  variable  saturated  hy- 
draulic conductivity  on  the  model's  prediction  was 
also  investigated.  The  finite  element  model  ade- 
quately predicted  the  depth  of  the  water  table  as 
well  as  the  range  in  equipotential  lines  and  their 
locations  when  based  on  the  mean  saturated  hy- 
draulic conductivity.  Therefore,  the  finite  element 
model  can  be  considered  acceptable  for  modeling  a 
perched  water  table  below  septic  systems  under 
steady-state  conditions.  (Lantz-PTT) 
W88-04037 


USE  OF  GASEOUS  OZONE  IN  TREATMENT 
OF  INDUSTRIAL  WASTEWATER  CONTAMI- 
NATED BY  AZO-DYES, 

National  Research  Centre,  Cairo  (Egypt).  Pilot 
Plant  Lab. 

G  El  Diwani,  A.  I.  Hafez,  and  S.  Hawash. 
Chemie-Ingenieur-Technik  CITEAH,  Vol.59,  No. 
8,  p  653-654,  1987.  3  fig,  1  tab,  8  ref. 

Descriptors:  'Wastewater  treatment,  'Ozonation, 
*Azo  dyes,  Dyes,  Industrial  wastewater,  Oxida- 
tion, Color  removal. 

The  effluent  emitted  by  a  textile  plant  contains 
waste  fibers,  washing  and  wetting  agents,  dispersed 


and  dissolved  dyestuffs,  sizing  residues  and  the 
like.  A  large  part  of  the  impurities  in  the  water  can 
be  removed  by  conventional  means,  such  as  floccu- 
lation  and/or  biological  treatment.  Pilot  tests  were 
run  on  the  use  of  ozone  for  decolorizing 
wastewater  from  dye  works.  The  study  results 
indicate  that:  (1)  ozone  treatment  is  effective  for 
removal  of  color  due  to  azo-dyes;  (2)  in  a  typical 
synthetic  solution  of  p-Toluidine  azo-dye,  10  mg/L 
of  ozone  removed  10%  of  color;  and  (3)  the  effect 
of  contact  time  between  ozone  and  dye  is  repre- 
sented by  the  rate  equation.  The  reaction  is  consid- 
ered to  be  of  pseudo  first  order.  The  specific 
reaction  rate  is  0.07887  mol/min  and  the  slight 
deviation  between  the  specific  reaction  rates  arises 
because  the  reaction  follows  another  regime  during 
the  injection  of  gaseous  ozone.  (Lantz-PTT) 
W88-04053 


MATHEMATICAL  MODELING  OF  AN 
OZONE-AZO-DYE  REACTION  SYSTEM, 

National  Research  Centre,  Cairo  (Egypt).  Pilot 
Plant  Lab. 

G  El  Diwani,  A.  I.  Hafez,  and  S.  Hawash. 
Chemie-Ingenieur-Technik  CITEAH,  Vol.59,  No. 
8,  p  654-656,  1987.  3  fig,  8  ref. 

Descriptors:  'Ozonation,  'Mathematical  models, 
•Azo  dyes,  'Wastewater  treatment,  Dyes,  Color 
removal,  Mass  transfer,  Decomposition,  Mathe- 
matical equations. 

The  two-resistance  theory  applies  to  the  process  of 
mass  transfer  of  ozone  from  gas  to  water.  In  a 
previous  publication  the  ozone  mass  transfer  rate 
was  represented  in  terms  of  mass  transfer  coeffi- 
cient based  on  overall  driving  force.  The  overall 
ozone  reaction  comprises  its  decomposition  and 
chemical  reaction.  The  autodecomposition  and 
chemical  reaction  of  ozone  in  an  alkaline  p-tolui- 
dene  azo  dye  solution  can  be  described  reasonably 
well  by  a  first  order  reaction.  A  mathematical 
model  is  proposed  which  provides  a  fairly  good 
description  of  mass  transfer  behavior  in  the  reac- 
tor. It  can  be  used  for  process  design  under  reac- 
tion conditions  close  to  those  studied.  (Lantz-PTT) 
W88-04054 


ACTIVATED  SLUDGE  CLARIFIERS:  DESIGN 
REQUIREMENTS  AND  RESEARCH  PRIOR- 
ITIES, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
R.  J.  Tekippe,  and  J.  H.  Bender. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.   59,  No.    10,  p  865-870,  October 
1987.  2  fig,  32  ref. 

Descriptors:  'Activated  sludge,  'Clarifiers, 
•Design  standards,  'Research  needs,  'Wastewater 
treatment,  Suspended  solids,  Clarification,  Second- 
ary wastewater  treatment,  Sludge. 

A  literature  review  of  320  references  was  conduct- 
ed in  an  EPA-funded  project  to  identify  the  needs 
for  further  research  on  activated  sludge  clarifier 
design  and  performance.  The  findings  were  sum- 
marized in  a  report  and  used  as  a  basis  of  a  3-day 
research  needs  symposium.  Some  of  the  14  re- 
search priorities  generated  by  the  symposium  par- 
ticipants include:  development  of  rating  curves 
based  on  effluent  TSS  vs  several  key  parameters, 
e.g.,  overflow  rate,  depth,  solids  loading;  study  of 
the  frequency  and  occurrence  of  peak  flows  and 
short-term  transients;  application  of  foreign  clarifi- 
cation technologies  to  U.S.  plants;  and  study  of  the 
shear  characteristics  of  clarifier  inlet  structures  and 
their  effect  on  flocculation.  Recommendations  for 
the  conduct  of  such  research.  The  latter  includes 
protocol,  roles  of  various  organizations,  and  mini- 
mum sizes  of  facilities  to  require  to  secure  mean- 
ingful data.  (Author's  abstract) 
W88-04068 


ASSESSMENT  OF  DESIGN  TRADEOFFS 
WHEN  USING  INTRACHANNEL  CLARIFI- 
ERS, 

Environmental     Protection    Agency,    Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
J.  H.  Bender. 
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Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  59,  No.  10,  p  871-876,  October 
1987.  9  fig,  12  ref. 

Descriptors:     'Wastewater     treatment,  *Design 

standards,      Clarifiers,      Intrachannel  clarifiers, 

Sludge,  Mixed  liquors,  Aeration,  Costs,  Clarifica- 
tion, Oxidation. 

Basic  operation  concepts  for  proprietary  intrachan- 
nel clarifiers,  the  design  considerations  and  benefits 
of  systems  without  conventional  secondary  clarifi- 
ers are  provided.  Waste  sludge  concentrations, 
handling  facilities  sizes,  circulating  mixed  liquor 
flow  in  oxidation  ditches,  aeration  equipment  and 
channel  velocities,  and  the  operation  and  mainte- 
nance considerations  are  included.  The  conclusion 
that  oxidation  ditch  processes  can  be  made  more 
cost  effective  is  supported.  (Author's  abstract) 
W88-04069 


DEVELOPMENT  OF  A  DYNAMIC  AERATED 
LAGOON  MODEL, 

Weyerhaeuser  Research/Engineering,  New  Bern, 

NC. 

R.  W.  Sackellares,  W.  A.  Barkley,  and  R.  D.  Hill. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  59,  No.   10,  p  877-883,  October 

1987.  3  fig,  3  tab,  22  ref. 

Descriptors:  'Wastewater  treatment,  'Aerated  la- 
goons, 'Computer  programs,  'Model  studies, 
•DYLAMO,  Stabilization  ponds,  Biological 
oxygen  demand,  Simulation  analysis,  Ammonia, 
Orthophosphate,  Dissolved  oxygen,  Suspended 
solids. 

DYLAMO,  is  an  interactive  computer  program 
that  is  capable  of  simulating  the  steady  state  and 
dynamic  behavior  of  completely  or  partially  mixed 
aerated  lagoons,  including  benthal  zone  interac- 
tions. The  basis  for  the  model's  ability  to  simulate 
the  internal  and  effluent  concentrations  of  BOD, 
ammonia,  orthophosphate,  DO,  and  VSS  is  provid- 
ed. Since  1982  the  model  has  been  used  successful- 
ly at  two  mills  to  evaluate  various  engineering 
options  including:  increasing  aeration,  baffling, 
equalizing  influent  loads,  dredging,  adding  supple- 
mental nutrients,  and  changing  the  in-mill  process 
to  reduce  BOD  and  hydraulic  loadings.  Because 
the  model  is  capable  of  dynamic  simulations,  it  is 
possible  to  simulate  the  impacts  of  chemical  spills 
from  spent  liquors  upon  treatment  system  perform- 
ance. It  is  doubtful  that  these  assessments  would 
have  been  possible  by  previously  available  engi- 
neering methods.  (Author's  abstract) 
W88-04070 


CONVERSION  OF  MUNICIPAL  SLUDGE  TO 
OIL, 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 

K.  M.  Lee,  P.  Griffith,  J.  B.  Farrell,  and  A.  E. 
Eralp. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  59,  No.  10,  p  884-889,  October 
1987.  8  fig,  5  tab,  Href. 

Descriptors:  'Municipal  wastewater,  'Sludge, 
'Oil,  'Wastewater  treatment,  Chemical  treatment, 
Waste  recovery,  Temperature,  Energy. 

Thermal  conversion  of  primary  and  secondary  mu- 
nicipal sludge  to  oil  using  water  as  a  solvent  in  a 
batch  mode  was  evaluated.  An  oil  separation  pro- 
cedure was  developed.  The  oil  obtained  after  ther- 
mal conversion  was  dark  brown,  solid  at  room 
temperature  and  liquid  at  above  50  C,  with  an 
average  heat  content  of  9400  cal/g  oil.  Oil  mass 
and  energy  yield  increases  were  73  and  67%  in  the 
primary  sludge,  and  515  and  485%  in  the  second- 
ary sludge,  respectively,  all  with  10.9%  volatile 
solids  content.  Catalyst  addition  did  not  increase 
the  oil  mass  and  energy  yields.  Data  showed  that 
primary  sludge  produces  more  oil,  energy,  and  less 
by-product  than  secondary  sludge  in  the  thermal 
conversion  process.  (Author's  abstract) 
W88-04071 


ORGANIC  HALIDE  AND  ORGANIC  CARBON 
DISTRIBUTION  AND  REMOVAL  IN  A  PULP 
AND  PAPER  WASTEWATER  LAGOON, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineer- 
ing. 

C.  W.  Bryant,  G.  L.  Amy,  and  B.  C.  Alleman. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.   59,  No.   10,  p  890-896,  October 
1987.  7  fig,  5  tab,  28  ref. 

Descriptors:  'Organic  compounds,  'Wastewater 
treatment,  'Halides,  'Organic  carbon,  'Pulp  and 
paper  industry,  'Wastewater  lagoons,  Pulp  wastes, 
Chorine,  Chlorination. 

The  molecular  weight  distributions  of  total  organic 
halide  (TOX)  and  organic  carbon  (TOC)  through- 
out an  aerated  lagoon  treating  a  pulp  and  paper 
waste  water,  is  described.  The  use  of  chlorine  in 
the  pulp  bleaching  process  leads  to  the  formation 
of  chlorination  byproducts  ranging  from  simple 
identifiable  compounds  to  chlorolignins.  These 
compounds  have  been  shown  to  exhibit  toxic  and 
mutagenic  properties.  Influent  TOX  levels  ap- 
proaching 60,000  micrograms/L  were  observed 
during  the  sampling  program.  An  analysis  of 
lagoon  performance  indicated  approximate  remov- 
als of  one-third  and  one-fourth  of  the  TOX  and 
TOC,  respectively.  (Author's  abstract) 
W88-04072 


CAPACITY  OF  A  SWAMP  FOREST  TO  AS- 
SIMILATE THE  TOC  LOADING  FROM  A 
SUGAR  REFINERY  WASTEWATER  STREAM, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 
Wetland  Resources. 

R.  P.  Gambrell,  R.  A.  Khalid,  and  W.  H.  Patrick. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.   59,  No.    10,  p  897-904,  October 
1987.  2  fig,  8  tab,  10  ref. 

Descriptors:  'Swamps,  'Wetlands,  'Forests, 
'Water  pollution  effects,  'Organic  carbon,  'Indus- 
trial wastewater,  'Wastewater  treatment,  Land  dis- 
posal, Water  quality. 

An  investigation  was  carried  out  to  determine  the 
potential  impact  of  a  sugar  refinery  effluent  on  a 
receiving  swamp  and  the  nearby  Blind  River  in 
southern  Louisiana.  The  study  included  field  inves- 
tigations to  determine  the  rate  and  direction  of 
water  flow  and  organic  carbon  levels  in  the  receiv- 
ing swamp,  and  laboratory  studies  to  determine  the 
rates  of  organic  degradation  in  the  swamp  sedi- 
ment-water system.  Laboratory  column  studies 
were  conducted  on  the  swamp  sediments  as  were 
aerial  photographic  and  dye  tracer  observations  of 
the  wastewater  in  the  swamp.  Based  on  the  results, 
the  climatic  conditions,  and  the  refinery  discharge 
volume,  it  is  suggested  that  80  to  160  ha  of  swamp 
area  is  needed  to  completely  degrade  the  organic 
carbon  loading  from  the  refinery  if  a  15-  to  30-cm 
water  depth  is  maintained  for  8  days.  (Author's 
abstract) 
W88-O4073 


CONTROL  OF  NOCARDIA  SCUM  IN  ACTI- 
VATED SLUDGE  BY  PERIODIC  ANOXIA, 

Pirnie  (Malcolm),  Inc.,  White  Plains,  NY. 

J.  A.  Gasser. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  59,  No.  10,  p  914,  October  1987. 

Descriptors:  'Activated  sludge,  'Nocardia,  'Mi- 
crobial degradation,  'Wastewater  treatment,  Dis- 
solved  oxygen,   Aeration,  Temperature,   Anoxia. 

Control  of  scum  was  achieved  by  shutting  off  all  of 
the  aerators  in  each  basin  for  predetermined  peri- 
ods. This  caused  the  DO  to  drop  to  an  immeasur- 
able concentration  within  a  minute  or  two  and 
created  a  temporary  'anoxic  selector'  (a  basin  in 
which  nitrate  nitrogen  is  available  as  an  electron 
acceptor,  favoring  the  growth  of  floc-forming  bac- 
teria over  filamentous  forms).  The  various  process 
conditions  which  controlled  scum  are  summarized 
as  follows:  (1)  Shutting  off  all  aerators  from  mid- 
night to  8:00  am  each  day  when  aeration  basin 
temperature  was  approximately  21  C;  (2)  Shutting 
off  all  aerators  from  4:00  am  to  8:00  am  each  day 
when  wastewater  temperature  was  less  than  20  C; 


(3)     Alternating 
throughout  every 
conditions  existed 
tive  at  wastewater 
Maintaining  a  DO 
to  0.8  mg/L  from 
also    moderately 
(Lantz-PTT) 
W88-04076 


aerobic  and  anoxic  periods 
24-hr  day,  during  which  anoxic 
12%  of  the  time.  This  was  effec- 
temperatures  up  to  24  C;  and  (4) 
concentration  less  than  or  equal 
noon  to  9:00  am  each  day  was 
effective    in   controlling   scum. 


HEALTH  SERVICES  AND  WATER  AND  SANI- 
TATION SERVICES  IN  THE  NORTHWEST 
TERRITORIES:  AN  EXAMINATION  OF  THE 
PRESENT  STATE  OF  DEVELOPMENT  AND 
SOME  THOUGHTS  FOR  THE  FUTURE, 
Izaak  Walton  Killam  Hospital  for  Children,  Hali- 
fax (Nova  Scotia). 

For  primary  bibliographic  entry  see  Field  5F. 
W88-04077 


BOSTON  PROJECT  TESTS  METHODS  AND 
MARKETS, 

Massachusetts      Water      Resources      Authority, 

Boston. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-04087 


TREATING  WASTEWATER  WITH  HYA- 
CINTHS, 

Austin  Water  and  Wastewater  Utility,  TX. 

J.  Doersam. 

Biocycle   BCYCDK,   Vol.   28,   No.   7,   p   30-32, 

August,  1987. 

Descriptors:  'Water  hyacinth,  'Biological 
wastewater  treatment,  'Sludge  disposal,  'Com- 
posting, 'Wastewater  facilities,  Suspended  solids, 
Biochemical  oxygen  demand,  Aeration,  Filtration, 
Nutrient  removal,  Nitrogen  removal,  Phosphorus 
removal,  Waste  management,  Recycling. 

In  1985,  the  city  of  Austin,  Texas  began  operating 
the  Hornsby  Bend  Hyacinth  Facility  (HBHF),  a 
natural  wastewater  treatment  system  consisting  of 
three  parallel  hyacinth  ponds  enclosed  by  a  green- 
house to  provide  protection  for  year-round  oper- 
ation. Influent  to  the  HBHF  is  from  the  last  of 
three  oxidation  ponds  receiving  waste-activated 
sludge  and  anaerobic  digester  supernatant.  Influent 
to  each  hyacinth  pond  is  introduced  through  sub- 
merged 16-inch  perforated  pipes  located  at  the 
head,  210  feet  and  420  feet  from  the  head,  respec- 
tively. Ten  percent  of  the  surface  area  in  each 
pond  is  left  free  of  hyacinth  to  provide  aeration  for 
fish  and  other  beneficial  organisms  that  control 
mosquitoes  and  algae.  Each  pond  outfall  area  is 
surrounded  by  a  three-foot  crushed  rock  barrier  to 
prevent  any  hyacinth  plants  from  being  discharged 
into  the  Colorado  River.  An  11 -foot  cascade  pro- 
vides aeration  to  maintain  a  6  mg/1  minimum  dis- 
solved oxygen  residual  at  the  discharge.  The 
HBHF  has  been  most  effective  in  the  removal  of 
total  suspended  solids  and  nutrients  (nitrogen  and 
phosphorus),  and  to  a  lesser  degree,  biochemical 
oxygen  demand.  To  maximize  nutrient  removal,  an 
intensive,  well-managed  harvesting  program  is  car- 
ried out.  When  overcrowding  is  evident,  plants  at 
the  edge  of  the  ponds  are  removed  by  tines  mount- 
ed on  a  backhoe.  Removed  material  is  solar  dried 
then  combined  with  sludge  for  compositng.  The 
final  compost  product  is  stored  and  transferred  as 
needed  to  other  city  departments  to  be  used  as  soil 
amendments.  The  HBHF  was  constructed  at  a 
total  cost  of  around  $1.3  million.  The  main  expense 
in  operating  the  facility  has  been  in  plant  harvest- 
ing. Three  experiments  that  are  currently  under 
way  at  the  facility  include:  mathematical  modeling 
of  the  oxygen  transfer  process  in  hyacinth  ponds; 
an  innovative  method  of  enhancing  the  nitrification 
process  by  recycling  effluent  into  the  plant  leaves; 
and  a  rock/bamboo  filter  which  may  be  used  for 
further  polishing  of  hyacinth  pond  effluent. 
(Geiger-PTT) 
W88-04088 


MONITORING   TRANSPORT   OF   SELECTED 
PESTICIDES  AND  PHENOLS  IN  SOIL  COL- 
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UMNS  BY  HIGH  PERFORMANCE  LIQUID 
CHROMATOGRAPHY, 

Robert   S.    Kerr   Environmental    Research   Lab., 

Ada,  OK. 

D.  C.  Bouchard. 

Journal  of  Environmental  Science  and  Health  (B) 

JPFCD2,  Vol.  22,  No.  4,  p  391-402,  1987.  1  fig,  2 

tab,  15  ref. 

Descriptors:  •Wastewater  treatment,  'Path  of  pol- 
lutants, 'Fate  of  pollutants,  'Pesticides,  'Phenols, 
•Soil  columns,  Municipal  wastewater,  Chromatog- 
raphy, Solute  transport,  Detection  limits,  Organic 
compounds,  Monitoring,  Infiltration,  Sand, 
Wastewater,  Chemical  analysis. 

Sandy  soils  in  columns  were  used  to  study  the 
transport  of  pesticides  and  phenols  to  approximate 
the  conditions  associated  with  the  high  permeabili- 
ties characteristic  of  rapid  infiltration  systems  used 
in  municipal  wastewater  treatment.  A  high  pres- 
sure liquid  chromatography  procedure  is  devel- 
oped for  the  quantitative  determination  of  atrazine, 
diuron,  carbofuran,  phenol,  2,4-dinitrophenol,  2,4- 
dimethylphenol,  and  2,4-dichlorophenol  in  the  soil 
and  wastewater.  The  method  has  the  advantages  of 
short  sample  analysis  times  and  good  analytical 
precision.  In  addition,  modifications  of  the  relative 
proportions  of  the  ternary  mobile  phase  used  will 
allow  for  the  future  resolution  of  other  similar 
phenols  and  pesticides.  Recoveries  of  all  analytes 
used  were  greater  than  90%.  The  method  detec- 
tion limits  for  all  the  analytes  are  less  than  or  equal 
to  0.03  micrograms/milliliter  (ug/ml)  (s/n  =  4)  in 
wastewater  and  less  than  or  equal  to  0. 1  ug/ml  (s/n 
=  5)  in  soil.  Only  2,4-dinitrophenol  and  2,4-dich- 
lorophenol were  reduced  to  nondetectable  levels  in 
the  soil  column  effluent  indicating  that  the  pesti- 
cides and  phenols  present  in  municipal  wastewater 
may  not  be  adequately  treated  in  rapid  infiltration 
systems.  (Wood-PTT) 
W88-04117 


POTENTIAL  OF  ACID  ACTIVATED  CLAYS  IN 
THE  CLARIFICATION  OF  MENHADEN 
STICKWATER, 

Hostos  Community  Coll.,  Bronx,  NY.   Dept.  of 

Natural  Sciences. 

P.  F.  Castillo,  R.  M.  Rao,  and  J.  A.  Liuzzo. 

Journal  of  Environmental  Science  and  Health  (B) 

JPFCD2,  Vol.  22,  No.  4,  p  471-489,  1987.  9  tab,  12 

ref. 

Descriptors:  'Activated  clays,  'Wastewater  treat- 
ment, 'Clarification,  'Food-processing  wastes, 
•Menhaden,  Fish,  Industrial  wastewater,  Effluents, 
Fats,  Proteins,  Solids,  Hydrogen  ion  concentra- 
tion, Coagulation,  Stickwater,  Clay. 

The  processing  of  menhaden  by  wet  reduction  for 
a  profitable  recovery  of  fish  oil  produces  waste  in 
the  form  of  stickwater,  which  is  the  effluent  ob- 
tained after  the  oil  is  separated  by  centrifugation 
from  the  liquor  produced  from  the  cooking  and 
pressing  of  the  fish.  The  feasibility  of  using  acid 
activated  clays  to  clarify  menhaden  stickwater  ef- 
fluent is  determined.  Experiments  were  performed 
to  determine  physical  and  chemical  properties  and 
the  effects  of  changes  in  pH,  temperature,  coagula- 
tion, and  coagulation  followed  by  clay  treatment  in 
the  separation  of  solids  in  stickwater.  Analysis  of 
the  stickwater  showed  that  it  contains  4.5%  crude 
protein,  1.4%  crude  fat,  6.5%  total  solids,  1.13% 
ash,  and  93.1%  water.  Precipitation  of  fat  increases 
with  increasing  temperature,  while  the  reverse  is 
found  for  protein.  A  pH  of  4.0  gives  the  maximum 
clarification  at  all  temperatures  used.  The  viscosity 
decreases  at  pH  values  above  and  below  the  origi- 
nal pH  of  the  sample.  Among  the  four  different 
acid  activated  clays  used  (trade  names  Supact-150, 
Impact- 150,  Impact- 12  and  Impact- 100RR), 
Impact- 150  is  the  most  effective  in  protein  and  fat 
precipitation,  and  the  degree  of  separation  of  these 
components  increases  with  the  treatment  of  the 
stickwater  with  a  coagulant  (aluminum  sulfate) 
prior  to  treatment  with  acid  activated  clay. 
(Wood-PTT) 
W88-04119 


ACTIVATED      SLUDGE      TREATMENT      OF 
WASTE     WATER     CONTAMINATED     WITH 


HEAVY  METALS:  ADVANTAGES  OF  THE  USE 
OF  SEPIOLITA  INTO  THE  BIOLOGICAL 
UNITS, 

Madrid  Univ.  (Spain).  Dept.  of  Chemical  Engi- 
neering. 

J.  Tijero,  M.  J.  Martin,  and  F.  J.  Mirada. 
Journal  of  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  22,  No.  5,  p  411-425,  July  1987.  9 
fig,  1  tab,  25  ref. 

Descriptors:  'Activated  sludge  process, 
•Wastewater  treatment,  *Heavy  metals,  •Sepiolita, 
Activated  sludge,  Copper,  Chromium,  Chemical 
oxygen  demand,  Effluents. 

The  results  obtained  in  an  activated  sludge  pilot 
plant  when  10  milligrams/liter  Cu(2  +  )  or  10  milli- 
grams/liter Cr(3  +  )  were  added  to  the  wastewater 
feed  at  the  same  time  as  varying  amounts  of  sepio- 
lita were  introduced  into  the  aeration  tank  of  the 
biological  unit  are  presented.  The  system  behavior 
was  monitored  through  the  evolution  COD  remov- 
al efficiency  and  the  metal  concentration,  both  in 
the  effluent  and  in  the  activated  sludge.  The  oper- 
ation conditions  used  were  fixed  for  the  highest 
COD  removal  efficiency  of  the  system  without 
both  metal  and  sepiolita;  it  was,  therefore,  operated 
with  a  mean-cell  residence  time  between  7  and  13 
days.  The  results  show  that  the  sepiolita  addition, 
even  in  small  quantities,  allowed  the  system  effi- 
ciency to  be  maintained  or,  in  some  cases,  im- 
proved with  respect  to  the  organic  matter  and 
metal  removal.  (Author's  abstract) 
W88-04125 


EFFECT  OF  SURFACTANT  CONCENTRATION 
ON  THE  FLOTATION  OF  HYDROCARBONS 
FROM  THEIR  EMULSIONS.  II.  REMOVAL  OF 
HEXADECANE, 

Gdansk  Technical  Univ.  (Poland).  Inst,  of  Inorgan- 
ic Chemistry  and  Technology. 
K.  B.  Medrzycka,  and  W.  Zwierzykowski. 
Separation    Science    and    Technology    SSTEDS, 
Vol.  22,  No.  6,  p  1637-1643,   1987.  5  fig,  8  ref. 

Descriptors:  'Cleanup  operations,  'Surfactants, 
'Hydrocarbons,  'Hexadecane,  'Wastewater  treat- 
ment, 'Flotation,  Oil  pollution,  Chemical  treat- 
ment, Sodium  chloride. 

Flotation  of  hydrocarbons  from  their  aqueous 
emulsions  depends  to  a  considerable  extent  on  the 
efficiency  of  the  collision  of  air  bubbles  with  the 
emulsified  globules.  The  collision  efficiency  great- 
ly depends  on  the  surface  energy  of  the  two 
boundaries:  air-water,  hydrocarbon-water,  and  hy- 
drocarbon-air. Two  of  the  parameters  which  influ- 
ence those  energies  are  type  and  concentration  of 
the  surface-active  compound  present  in  the  flota- 
tion system.  It  was  stated  in  a  previous  paper  that 
the  lower  the  surfactant  concentration,  the  more 
effective  is  the  flotation  of  mesitylene  from  its 
emulsion.  This  study  hypothesizes  that  in  the  case 
of  the  flotation  of  hexadecane  the  dependence  will 
be  similar,  and  that  flotation  without  any  surfactant 
will  be  the  most  effective.  On  the  basis  of  the 
flotation  results,  the  removal  of  hexadecane  from 
its  aqueous  emulsions  is  much  poorer  than  the 
removal  of  mesitylene  described  earlier.  The  im- 
provement of  flotation  efficiency  by  lowering  the 
surfactant  concentration  is  insignificant,  but  the 
lower  this  concentration,  the  higher  the  flotation 
efficiency  of  hexadecane.  The  best  effect  was  ob- 
served in  the  absence  of  surfactants.  The  flotation 
efficiency  of  hexadecane  is  improved  when  agents 
increasing  the  coalescence  are  used.  Therefore,  the 
proper  sodium  chloride  concentration  is  needed  to 
reduce  the  thickness  of  the  diffuse  electric  layer, 
which  positively  influences  the  coalescence  of  oil 
droplets  and  their  attachment  to  gas  bubbles.  This 
NaCl  concentration  was  about  0.5  mol/cu  dm,  and 
the  use  of  such  a  concentration  in  the  flotation 
mixture  results  in  good  flotation  efficiency,  espe- 
cially in  batch  process  for  which  100%  removal 
was  found.  (Lantz-PTT) 
W88-04173 


VOC  REMOVAL  FROM  GROUNDWATER  -  A 
CASE  HISTORY, 

Gannett,  Fleming,  Corddry  and  Carpenter,  Inc., 
Harrisburg,  PA. 


For   primary   bibliographic   entry   see   Field    5G. 
W88-04175 


L.A.'S  WASTEWATER  TREATMENT  PLANT: 
VICTIM  OR  VILLAIN, 

A.  B.  Nichols. 

Water     Pollution     Control     Federation     Journal 

JWPFA5,  Vol.  59,  No.  11,  p  932-938,  November 

1987. 

Descriptors:  'Wastewater  treatment  facilities, 
♦Regulations,  'Fines,  'Los  Angeles,  'Municipal 
wastewater,  'Sludge  disposal,  'California,  Costs, 
Storm  runoff,  Urban  runoff,  Waste  disposal,  Man- 
agement planning,  Economic  aspects,  Clean  Water 
Act. 

On  February  19,  1987,  an  amended  consent  decree 
was  filed  in  the  U.S.  District  Court  for  the  Central 
District  of  California  that  requires  the  city  of  Los 
Angeles  (L.A.)  to  pay  a  fine  of  $625,000  for  Clean 
Water  Act  violations.  The  decree  requires  the  city 
to  spend  not  less  than  $3.3  million  to  investigate 
and  remediate  local  urban  runoff,  which  includes 
storm  water  discharges,  into  Santa  Monica  Bay. 
Additional  requirements  under  the  amended 
decree  are  that  L.A.  must  terminate  its  ocean  dis- 
charge of  wastewater  sludge  from  its  Hyperion 
Wastewater  Treatment  Plant  no  later  than  Decem- 
ber 31,  1987  and  convert  the  plant  to  full  second- 
ary treatment  by  June  30,  1988.  L.A.  must  also 
comply  with  stringent  interim  effluent  limits  pend- 
ing construction  of  full  secondary  treatment  facili- 
ties. The  cash  fine  of  nearly  three-quarters  of  a 
million  dollars,  paid  directly  to  the  U.S.  Treasury, 
and  the  storm  water  project  requirement,  consti- 
tute the  largest  civil  penalty  package  ever  assessed 
under  the  Clean  Water  Act  against  a  municipality. 
More  astounding,  this  was  not  the  first  time  L.A. 
was  cited  for  water  pollution  control  violations 
caused  by  discharges  from  Hyperion.  On  June  19, 
1980  a  partial  consent  decree  was  filed  in  the  same 
proceeding,  which  required  the  city  to  transfer 
$2,165,000  of  city  funds  into  an  Environmental 
Trust  Fund  for  'environmentally  beneficial 
projects  which  have  been  proposed  by  the  City 
and  approved  by  the  EPA.'  The  1980  decree  gave 
the  city  until  July  1,  1985  to  discontinue  its  prac- 
tice of  discharging  sludge  into  the  ocean.  In  pursuit 
of  compliance,  the  city  planned  to  construct  a 
system,  known  as  the  Hyperion  Energy  Recovery 
System  or  (HERS)  to  dry  and  incinerate  the 
sludge.  However,  L.A.  could  not  meet  the  dead- 
line and  EPA  granted  several  extensions.  When  the 
city  was  unable  to  meet  the  last  extended  deadline, 
EPA  put  its  foot  down.  An  equitable  solution  to  all 
concerned  may  have  been  the  result,  but  the  city 
paid  a  heavy  price.  It  called  EPA's  bluff  and  lost. 
And  it  was  perhaps  understandable  why  it  thought 
it  could  win.  Many  cities  delay  expensive  compli- 
ance decisions  for  political  reasons,  and  the  same  is 
often  true  for  the  federal  government.  No  enforce- 
ment agency,  including  EPA,  wants  to  make  the 
tough  decision  to  instigate  litigation  against  a  po- 
litically powerful  metropolitan  area.  That's  the 
reason  why  few  major  cities  seem  to  be  targets  of 
EPA  litigation  under  the  Clean  Water  Act.  (Lantz- 
PTT) 
W88-04194 


IMPROVED  DESIGN  AND  OPERATIONAL 
PRACTICES  FOR  MUNICIPAL  SLUDGE  IN- 
CINERATORS, 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Municipal  Pollution  Control. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-04195 


SPATIAL  HYDRAULIC  RESPONSE  OF  A  SUB- 
SURFACE EFFLUENT  LINE  SOURCE, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agronomy. 
G.  V.  Wilson,  H.  D.  Scott,  and  D.  B.  Marx. 
Water     Pollution     Control     Federation     Journal 
JWPFA5,  Vol.  59,  No.  11,  p  944-949,  November 
1987.  6  fig,  1  tab,  28  ref. 

Descriptors:  'Wastewater  treatment,  'Soil  disposal 
fields,  'Septic  tanks,  'Effluents,  •Soil  water,  Seep- 
age, Anisotropy,  Permeability  coefficient,  Kriging, 
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Soil  water  potential,  Statistical  studies,  Mathemati- 
cal analysis. 

The  hydraulic  response  of  conventional,  single-line 
source  septic  filter  field,  installed  in  a  Captina  silt 
loam  (Typic  Fragiudult),  was  investigated  for  2 
years.  Temporal  and  spatial  distributions  of  soil 
water  potential  were  monitored.  Spatial  depend- 
ence of  these  data  were  analyzed  and  soil  water 
matric  potentials  were  kriged.  The  semi-vario- 
grams  were  anisotropic  with  nugget  of  zero  and 
range  of  approximately  1.2  m  for  all  days  tested. 
The  variance  between  two  independent  points  (sill) 
increased  as  the  soil  water  matric  potential  near  the 
soil  surface  decreased.  The  sill  was  found  to  be  an 
exponential  function  of  the  variation  of  matric 
potentials.  Equipotential  lines  in  the  filter  field 
were  constructed  and  the  perched  groundwater 
mound  depth  (zero  equipotential  line)  varied 
during  the  year.  This  mound  occurred  in  the  Bx 
and  Bt  horizons.  Between  July  and  October,  the 
groundwater  mound  was  within  2.5  m  of  the  seep- 
age bed.  Nonuniform  effluent  redistribution  oc- 
curred in  the  soil  profile  where  the  groundwater 
mound  was  shallower:  below  the  seepage  bed 
middle  and  not  below  the  inlet  end.  The  cause  was 
the  irregular  fragipan  horizon  boundary.  (Author's 
abstract) 
W88-04196 


RAPID  REMOVAL  OF  COLLOIDAL  SUB- 
STRATE FROM  DOMESTIC  WASTEWATERS, 

Louisiana  Tech  Univ.,  Ruston.  Dept.  of  Civil  En- 
gineering. 

B.  Bunch,  and  D.  M.  Griffin. 
Water     Pollution     Control     Federation     Journal 
JWPFA5,  Vol.  59,  No.  11,  p  957-963,  November 
1987.  7  fig,  3  tab,  17  ref. 

Descriptors:  'Domestic  wastes,  'Wastewater  treat- 
ment, 'Colloids,  Activated  sludge,  Flocculation, 
Chemical  oxygen  demand,  Biological  oxygen 
demand,  Biological  treatment. 

A  major  assumption  in  the  design  of  the  contact 
stabilization  activated  sludge  process  was  studied: 
rapid  removal  of  colloidal  substrate  by  physical 
adsorption  onto  biological  floe,  followed  by  enzy- 
matic breakdown  and  biological  utilization.  Results 
show  that  an  operationally  defined  colloidal  frac- 
tion (between  0.03  and  1.5  micrometers),  measured 
as  chemical  oxygen  demand,  is  totally  removed 
within  5  minutes  at  low  food  to  microorganism 
ratios  (0.05  to  0.3).  The  speed  and  degree  of  re- 
moval strongly  suggests  some  type  of  physical 
process.  However,  no  evidence  of  subsequent  solu- 
bilization and  utilization  as  substrate  was  observed. 
(Author's  abstract) 
W88-04198 


ANAEROBIC  DEGRADATION  OF  CHLORIN- 
ATED SOLVENTS, 

Rutgers  -  The  State  Univ.,  Piscataway,  NJ.  Dept. 

of  Chemical  and  Biochemical  Engineering. 

C.  Vargas,  and  R.  C.  Ahlert. 

Water     Pollution     Control     Federation     Journal 

JWPFA5,  Vol.  59,  No.  11,  p  964-968,  November 

1987.  12  fig,  1  tab,  10  ref. 

Descriptors:  'Anaerobic  digestion,  'Wastewater 
treatment,  'Chlorinated  solvents,  Microbial  degra- 
dation, Dichloromethane,  Dichloroethane,  Trich- 
loroethane,  Organic  compounds,  Biological  treat- 
ment, Degradation. 

The  in  situ  degradation  of  chlorinated  solvents  and 
the  role  of  anaerobic  microbial  communities  was 
studied.  Half-kill  doses  were  estimated.  Dichloro- 
methane, dichloroethane,  and  trichloroethane 
yielded  results  of  0.5,  26,  and  4  mg/L,  respectively. 
Acclimation  studies  were  carried  out  with  the  two- 
carbon  compounds  and  ethanol.  Dichloroethane 
appeared  to  be  less  toxic.  All  activity  ceased  but 
resumed  after  an  extended  lag.  In  separate  aceto- 
genic  and  methanogenic  culture  experiments  with 
trichloroethane  total  inhibition  of  the  acetogenic 
organism  activity  was  observed.  Trichloroethane 
had  no  effect  on  the  methanogenic  community. 
Primary  substrate  utilization  dropped  to  nil  for  all 
halocarbon  concentrations  tested  on  acetogenic 
cultures.  Substrate  utilization  by  the  methanogenic 


cultures  remained  constant;  60  to  100%  degrada- 
tion was  observed  in  35  days.  (Author's  abstract) 
W88-04199 


PRECURSORS  OF  NON-VOLATILE  CHLOR- 
INATION  BY-PRODUCTS, 

Clean  Harbors,  Inc.,  Braintree,  MA. 

S.  Fam,  and  M.  K.  Stenstrom. 

Water     Pollution     Control     Federation     Journal 

JWPFA5,  Vol.  59,  No.  11,  p  969-978,  November 

1987.  7  fig,  5  tab,  31  ref.  Calif.  Dept.  of  Water 

Resources  Contract  No.  B-54863. 

Descriptors:  'Wastewater  treatment,  'Chlorina- 
tion,  'Disinfection,  'Byproducts,  Halogens,  Chem- 
ical analysis,  Pollutant  identification,  Chemical 
properties. 

Chlorination  of  tertiary-treated  domestic 
wastewaters  produces  an  abundance  of  non-vola- 
tile, gas  chromatographable  halogenated  organics, 
in  addition  to  the  well  known  trihalomethanes.  In 
an  effort  to  reduce  the  occurrence  of  the  unwanted 
nonvolatile  chlorinated  byproducts,  precursors 
were  studied  using  several  fractionation  and  pre- 
treatment  techniques.  The  techniques  were  devel- 
oped to  differentiate  potential  precursor  com- 
pounds on  the  basis  of  their  molecular  weight, 
polarity,  and  solubility.  The  major  precursors  had 
molecular  weights  less  than  1000,  were  slightly 
soluble  in  organic  solvents,  were  acidic,  polar,  and 
common  to  many  wastewaters.  The  precursors  are 
likely  to  be  modified  plant  pigments  due  to  second- 
ary treatment  and  other  biological  and  chemical 
alterations  that  the  molecules  may  undergo.  The 
smaller  polar  compounds  that  are  the  least  likely  to 
be  removed  by  treatment  are  the  most  reactive 
with  chlorine  for  the  examined  subset  of  total 
organic  halogens.  (Lantz-PTT) 
W88-04200 


CONTROL  OF  ANAEROBIC  DIGESTER 
FOAMING, 

East  Bay  Municipal  Utility  District,  Oakland,  CA. 

M.  J.  Tetreault,  and  D.  M.  Diemer. 

Water     Pollution     Control     Federation     Journal 

JWPFA5,  Vol.  59,  No.  11,  p  987-988,  November 

1987. 

Descriptors:  'Anaerobic  digestion,  'Foaming, 
•Wastewater  treatment,  Biological  treatment,  Acti- 
vated sludge,  Sludge  solids,  Digestion,  Nocardia. 

The  East  Bay  Municipal  Utility  District's  (Dis- 
trict), Oakland,  CA,  full-scale  experience  since  an 
original  laboratory  investigation  supports  the  find- 
ing that  waste  activated  sludge  containing  Nocar- 
dia is  a  key  factor  related  to  digester  foaming. 
However,  it  seems  that  Nocardia  is  not  the  sole 
foaming  cause  in  the  anaerobic  digesters  at  the 
District's  wastewater  treatment  plant.  Recent  ex- 
perience indicates  that  both  Nocardia  and  digester 
solids  concentrations  contribute  to  foaming  prob- 
lems. Key  operating  parameters  identified  at  the 
District's  wastewater  treatment  plant  to  control 
foaming  in  anaerobic  digesters  are:  a  mean  cell 
residence  time  (MCRT)  less  than  2  days;  feed 
sludge  solids  less  than  4%;  and  digester  solids 
concentration  of  less  than  2%.  (Lantz-PTT) 
W88-04202 


HYDRAULIC  PERFORMANCE  OF  PERCO- 
LATING BIOLOGICAL  FILTERS  AND  CON- 
SIDERATION OF  OXYGEN  TRANSFER, 

Water  Research  WATRAG,  Vol.  21,  No.  8,  p  865- 
873,  August  1987.  10  fig,  1  tab,  18  ref. 

Descriptors:  'Biological  treatment,  'Wastewater 
treatment,  'Biofilters,  'Oxygen,  Hydraulic  load, 
Diffusion,  Hydraulic  properties,  Percolation,  Bio- 
films. 

A  distinct  difference  exists  between  the  experimen- 
tally measured  and  theoretically  calculated  values 
of  residence  time  in  percolating  biological  filters. 
From  existing  information  it  was  shown  that  the 
measured  values  are  usually  at  least  three  times 
higher  than  those  calculated  theoretically.  Based 
on  several  premises,  it  was  concluded  that  two 


liquid  layers  should  be  distinguished.  One  'free' 
liquid  film  flowing  on  top  of  the  biofilm,  the 
second  'captured'  flowing  through  the  biofilm. 
From  experimentally  measured  residence  time,  it 
was  evident  that  the  total  liquid  film  depth  would 
be  in  the  region  of  150-550  micrometers  for  a 
hydraulic  load  range  of  0.02-5  cu  m/sq  m/m. 
Oxygen  cannot  penetrate  up  to  such  a  depth,  espe- 
cially when  the  captured  liquid  film  thickness  is  in 
the  region  of  110-380  micrometers.  The  largely 
anoxic  conditions  in  the  captured  liquid  film  are  in 
contrast  with  the  prevailing  conditions  close  to 
oxygen  saturation  in  the  free  flowing  liquid  layer. 
Due  to  the  large  developed  surface  the  outflowing 
liquid  can  be  saturated  with  oxygen.  The  measured 
oxygen  concentration  in  filter  effluent  does  not 
reflect  the  aerobic  conditions  in  the  captured  liquid 
film  nor  in  the  biofilm  as  such.  (Author's  abstract) 
W88-04246 


ADSORPTION  OF  MERCURY  (II)  BY  COAL 
FLY  ASH, 

Visva-Bharati  Univ.,  Santiniketan  (India).  Dept.  of 

Chemistry. 

A.  K.  Sen,  and  A.  K.  De. 

Water  Research  WATRAG,  Vol.  21,  No.  8,  p  885- 

888,  August  1987.  5  fig,  1  tab,  7  ref. 

Descriptors:  'Adsorption,  'Fly  ash,  'Wastewater 
treatment,  'Mercury,  Heavy  metals,  Solid  wastes, 
Hydrogen  ion  concentration,  Chemical  treatment. 

Water  pollution  due  to  heavy  metals  such  as  mer- 
cury, is  a  serious  global  problem.  Activated  carbon 
filtration,  preceded  by  treatment  with  lime  or 
ferric  chloride  or  alum  is  a  known  method  for  the 
removal  of  heavy  metals,  but  the  high  cost  of 
activated  carbon  limits  its  large  scale  use  for  the 
abatement  of  heavy  metal  pollution  in  developing 
countries.  Coal  fly  ash,  an  industrial  solid  waste  of 
thermal  power  plants,  is  one  of  the  cheapest  and 
most  unconventional  adsorbents.  Zinc  and  organic 
acids  have  been  removed  from  aqueous  solutions 
using  coal  fly  ash.  Coal  fly  ash  has  a  good  adsorp- 
tion capacity  for  mercury  (II).  Adsorption  of  mer- 
cury (II)  on  coal  fly  ash  conforms  to  Freundlich's 
adsorption  model.  Several  parameters  such  as  time 
of  equilibrium,  effect  of  pH,  effect  of  initial  con- 
centration of  solute,  effect  of  fly  ash  dose  etc.  were 
studied.  The  maximum  adsorption  was  observed 
after  shaking  for  3  hr.  Solution  pH  was  the  most 
important  parameter  affecting  the  adsorption.  The 
optimum  pH  range  was  3.5-4.5.  There  was  total 
adsorption  of  mercury  below  10  mg/L.  The  per- 
formance of  coal  fly  ash  as  an  adsorbent  was 
significant  when  compared  with  activated  pow- 
dered charcoal.  (Lantz-PTT) 
W88-04248 


CONCEPTUAL  BASIS  FOR  MICROBIAL  SE- 
LECTION IN  BIOLOGICAL  WASTEWATER 
TREATMENT, 

Pretoria   Univ.   (South  Africa).   Dept.   of  Water 

Utilisation  Engineering. 

W.  A.  Pretorius. 

Water  Research  WATRAG,  Vol.  21,  No.  8,  p  891- 

894,  August  1987.  3  fig,  15  ref. 

Descriptors:  'Biological  treatment,  'Wastewater 
treatment,  'Microorganisms,  Microbiological  stud- 
ies, Selectivity. 

In  biological  wastewater  treatment  plants  special 
groups  of  microorganisms  responsible  for  the  puri- 
fication process  are  selected  by  plant  design  and 
operating  conditions.  Use  is  made  of  the  physiolog- 
ical and  physical  properties  of  the  microorganisms 
to  create  primary  and  secondary  selection  pressure 
conditions  respectively.  Secondary  selection  is 
achieved  with  special  techniques  ('microbial  selec- 
tors') based  on  e.g.  cell  settlement  properties  and 
size,  and  occurs  only  in  continuous  and  semi-con- 
tinuous systems.  Each  combination  of  primary  and 
secondary  selection  conditions  creates  an  unique 
population  of  microorganisms.  Examples  are  given 
in  which  the  microbial  selection  concept  is  utilized 
to  select  for  wanted  or  remove  unwanted  microor- 
ganisms, such  as  the  solid  surfaces  provided  in 
trickling  filters,  the  secondary  clarifier  in  activated 
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sludge  plants,  and  the  Upflow  Anaerobic  Sludge 

Bed  process.  (Author's  abstract) 

W88-O4250 


OXIDATION  OF  PHENOLIC  COMPOUNDS 
BY  OZONE  AND  OZONE  +  U.V.  RADIATION: 
A  COMPARATIVE  STUDY, 

Drexel  Univ.,  Philadelphia,  PA.  Civil  Enginering 

and  Environmental  Sciences  Inst. 

M.  D.  Gurol.  and  R.  Vatistas. 

Water  Research  WATRAG,  Vol.  21,  No.  8,  p  895- 

900,  August  1987.  14  fig,  17  ref.  NSF  Grant  No. 

CEE-8204922. 

Descriptors:  'Oxidation,  'Phenols,  'Ozonation, 
•Wastewater  treatment,  'Ultraviolet  radiation, 
Comparison  studies,  Hydrogen  ion  concentration, 
Chemical  treatment,  Organic  carbon. 

The  reaction  mechanisms  of  oxidation  of  various 
phenolic  compounds  by  ozone  and  ozone  +  u.v. 
radiation  at  pH  2.5,  7.0  and  9.0,  was  investigated. 
Experimental  results  indicate  that  the  molecular 
ozone  is  the  predominant  oxidant  only  at  acidic 
pH;  at  neutral  and  basic  pH,  in  the  absence  or 
presence  of  u.v.  radiation,  free  radical  reaction  is 
the  major  pathway  in  the  oxidation  of  phenolic 
compounds.  The  overall  removal  of  phenols  and 
the  removal  of  TOC  increase  with  increasing  pH 
during  ozonation  with  or  without  u.v.  light.  For  a 
specific  pH,  the  removal  rates  of  phenol  and  TOC 
are  highest  for  ozone  +  u.v.  light  followed  by 
ozone  and  then  u.v.  light  alone.  (Author's  abstract) 
W88-04251 


WET  AIR  REGENERATION  OF  PAC:  COM- 
PARISON OF  CARBONS  WITH  DIFFERENT 
SURFACE  OXYGEN  CHARACTERISTICS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 
Engineering. 

C.  A.  Wedeking,  V.  L.  Snoeyink,  R.  A.  Larson, 
and  J.  Ding. 

Water  Research  WATRAG,  Vol.  21,  No.  8,  p  929- 
937,  August  1987.  8  fig,  2  tab,  17  ref.  EPA  Con- 
tract Nos.  CR  806819  ,  CR  810462,  and  CR 
812582. 

Descriptors:  'Wastewater  treatment,  'Activated 
carbon,  'Oxygen,  Phenanthrene,  Carbon  regenera- 
tion, Nitrophenol,  Organic  carbons,  Adsorption. 

Surface  oxygen  has  an  important  effect  on  the  wet 
air  regeneration  (WAR)  of  powdered  activated 
carbons  (PAC)  and  on  the  adsorption  properties  of 
the  regenerated  PAC.  Virgin  and  phenanthrene- 
loaded  PACs  were  regenerated  in  a  bench-scale 
reactor,  and  then  analyzed  to  determine  surface 
oxygen  content,  adsorption  capacity,  and  extent  of 
phenanthrene  oxidation.  Even  though  the  virgin 
wood-base  (WB)  and  lignite-base  (LB)  PACs  had 
about  the  same  oxygen  content,  the  oxygen  con- 
tent of  the  WB  PAC  increased  more  than  twice  as 
much  as  the  LB  PAC  during  regeneration.  The 
difference  was  caused  by  the  larger  amount  of 
C02-evolving  oxides  that  formed  on  the  WB  PAC. 
WAR  reduces  the  capacity  of  PAC  for  p-nitro- 
phenol  (PNP).  Removing  the  surface  oxides  had 
varying  effects  on  the  carbon's  capacity  for  PNP. 
Adsorbed  phenanthrene  was  more  easily  oxidized 
on  the  WB  PAC  than  on  the  LB  PAC  during 
regeneration.  (Author's  abstract) 
W88-04255 


OPERATING  CHARACTERISTICS  OF  THE 
AERATED  SUBMERGED  FIXED-FILM  (ASFF) 
BIOREACTOR, 

Kuwait  Univ.,  Safat.  Dept.  of  Civil  Engineering. 
M.  F.  Hamoda,  and  M.  F.  Abd-el-Bary. 
Water  Research  WATRAG,  Vol.  21,  No.  8,  p  939- 
947,  August  1987.  10  fig,  2  tab,  18  ref. 

Descriptors:  'Wastewater  treatment,  'Fixed-film 
reactors,  'Biological  treatment,  Chemical  oxygen 
demand,  Hydraulic  loading,  Biomass,  Aeration. 

A  multi-stage  fixed-film  reactor  was  developed  in 
which  a  stationary  submerged  biofilm  is  attached 
to  ceramic  tiles  under  diffused  aeration.  Tracer 
studies  revealed  that  the  reactor's  hydraulic  regime 
is    described    by    a    CSTR-in-series    (completely 


stirred  tank  reactor)  model.  Reactor  performance 
at  20  C  was  examined  using  sucrose  wastewaters 
with  organic  strength  up  to  900  mg/L  COD,  at 
hydraulic  loadings  up  to  0.1  cu  m/sq  m/day  and 
organic  loadings  up  to  90  g  COD/sq  m/day.  The 
reactor  demonstrated  the  capability  of  achieving 
97%  soluble  COD  removals  at  low  loadings  and 
exhibited  efficient  and  stable  performance  at  high 
hydraulic  and  organic  loadings.  Even  at  applica- 
tion rates  near  the  rate-limiting  mass  loadings, 
there  was  only  a  9%  loss  in  efficiency.  Reactor 
operation  at  high  loadings  appears  to  be  advanta- 
geous since  organic  substrate  removal  rates  and 
attached  biomass  per  unit  surface  area  increased 
with  the  increase  in  organic  loading.  This  can  be 
attributed  to  the  good  oxygen  transfer  and  the 
considerable  quantity  and  type  of  attached  biomass 
attained.  Staging  of  the  reactor  proved  to  be  effec- 
tive in  eliminating  short  circuiting  and  damping 
excessive  loadings,  although  the  majority  of  COD 
removal  occurs  in  the  first  stage  which  retains  the 
greatest  quantity  of  attached  biomass.  A  good 
quality  effluent  was  produced.  (Author's  abstract) 
W88-04256 


REPEATED  EXHAUSTION  AND  CHEMICAL 
REGENERATION  OF  ACTIVATED  CARBON, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

R.  J.  Martin,  and  W.  J.  Ng. 

Water  Research  WATRAG,  Vol.  21,  No.  8,  p  961- 
965,  August  1987.  3  fig,  1  tab,  4  ref. 

Descriptors:  'Activated  carbon,  'Regeneration, 
'Wastewater  treatment,  'Chemical  regeneration, 
Exhaustion,  Nitrobenzene,  Adsorption,  Rhoda- 
mine. 

Experimental  data  on  the  repeated  application  of 
the  cycle  of  exhaustion,  chemical  regeneration  and 
re-exhaustion  of  activated  carbon  are  presented. 
The  adsorbates  studied  were  nitrobenzene  (a  small 
organic  molecule  of  mol.  wt  approximately  123), 
Rhodamine  B  (a  much  larger  adsorbate  of  mol.  wt 
approximately  480)  and  humic  acid  (an  ill-defined 
substance  consisting  of  macromolecules  of  molecu- 
lar weight  predominantly  in  the  range  20,000- 
50,000).  The  regenerants  used  were  all  organic 
with  solubilizing  powers  to  encourage  the  physical 
displacement  of  the  adsorbate  molecule  by  the 
regenerant  molecule.  It  is  concluded  that  chemical 
regenerants  could  be  used  to  regenerate  granular 
activated  carbon  repeatedly  with  little  loss  of  ad- 
sorption capacity.  Earlier  studies  which  considered 
the  effect  of  water  on  the  pores  of  the  carboxylic 
acid  regenerants  were  confirmed.  Bonding  be- 
tween the  acids  and  water  hindered  the  regenera- 
tion process.  (Author's  abstract) 
W88-04259 


PROCESS  CONSIDERATIONS  IN  BIOLOGI- 
CAL TREATMENT  OF  LOW  CONCENTRA- 
TION WASTEWATERS.  II.  DYNAMICS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mineral  Engineering. 

W.  J.  Maier,  G.  M.  Klecka,  and  R.  E.  Bailey. 
Zeitschrift  fuer  Wasser-  und  Abwasser-Forschung 
ZWABAQ,   Vol.   20,  No.  4,  p   108-112,  August 
1987.  7  fig,  2  tab,  11  ref. 

Descriptors:  'Activated  sludge  process,  'Varied 
flow,  'Water  quality  control,  'Wastewater  treat- 
ment, 'Biological  wastewater  treatment,  'Mathe- 
matical models,  Optimization,  Stage  treatment,  In- 
dustrial wastewater,  Flow  rates,  Kinetics,  Shock 
loads,  Chlorinated  hydrocarbons,  Wastewater 
treatment,  Model  studies,  Sludge  digestion. 

The  performance  of  activated  sludge  type  treat- 
ment systems  operating  at  non-steady  state  condi- 
tions has  been  analyzed  using  mathematical 
models.  The  results  show  that  the  inventory  of 
active  biomass  is  a  rate  limiting  factor  when  the 
system  is  stressed  by  imposing  higher  flows  or  feed 
concentration.  Using  a  series  of  well  mixed  reac- 
tors results  in  more  complete  removal  of  substrate 
than  does  a  single  stage  with  the  same  volume. 
Staging  becomes  more  critical  at  low  substrate 
concentrations  and  is  more  beneficial  than  extend- 
ing residence  time.  The  magnitude  and  duration  of 
changes  in  substrate  removal  efficiency  have  been 


characterized  for  a  series  of  imposed  changes  in 
flow  rate  and  feed  concentration.  Model  predic- 
tions show  that  higher  feed  concentrations  result  in 
lower  effluent  concentrations  (except  in  single  re- 
actor systems).  This  finding  has  important  practical 
implications  for  optimizing  treatment  of  low  con- 
centration wastewaters  where  essentially  complete 
removal  of  a  specific  chemical  is  desired.  It  indi- 
cates that  changes  in  manufacturing  that  are  aimed 
at  reducing  the  concentration  of  a  specific  chemi- 
cal in  the  waste  stream  do  not  necessarily  result  in 
lower  discharges  of  that  chemical  from  the 
wastewater  treatment  system.  However,  if  dilution 
of  the  waste  stream  can  be  minimized,  overall 
removal  will  be  enhanced  and  the  discharge  con- 
centration will  be  reduced.  (Airone-PTT) 
W88-04339 


LOW  COST  CONTROLLED  COMPOSTING  OF 
REFUSE  AND  SEWAGE  SLUDGE, 

Leeds  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

J.  T.  Pereira-Neto,  E.  I.  Stentiford,  and  D.  D. 
Mara. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  Nos.  5/6,  p  839-845,  1987.  5  fig,  1  tab,  7  ref. 

Descriptors:  'Costs,  'Composting,  'Wastewater 
disposal,  'Sludge  disposal,  Aeration,  Biodegrada- 
tion,  Temperature,  Bacteria,  Sanitation,  Economic 
aspects. 

The  forced  aeration  static  pile  composting  system 
was  used  to  compost  mixtures  of  domestic  refuse 
and  sewage  sludge.  Several  different  control  meth- 
ods have  been  evaluated  over  the  past  four  years 
from  simple,  low  cost  fixed  rate  aeration  timers  to 
microcomputer  based  systems.  Their  relative 
merits  are  considered.  In  a  compost  pile  using 
temperature  feedback  control  the  number  of  Es- 
cherichia coli  were  reduced  from  1.0  times  10  to 
the  7th  power  organisms/gm  to  less  than  200  orga- 
nisms/gm  within  16  days.  Fecal  streptococci  were 
reduced  from  1.0  times  10  to  the  7th  power  to  less 
than  200  organisms/gm,  within  30  days.  The  proc- 
ess consistently  produced  a  good  quality  sanitized 
material  under  a  range  of  control  regimes.  (Au- 
thor's abstract) 
W88-04368 


REGIONAL  SLUDGE  TREATMENT  AND  DIS- 
POSAL OPTIMIZING  RELIABILITY  AND 
COST, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 

lungswasserwirtschaft. 

H.  H.  Hahn. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  Nos.  5/6,  p  847-857,  1987.  4  fig,  4  tab,  9  ref. 

Descriptors:  'Sludge  disposal,  'Wastewater  treat- 
ment, 'Costs,  Optimization,  Waste  disposal, 
Wastewater  management,  Management  planning, 
Economic  aspects. 

With  the  increasing  number  of  wastewater  treat- 
ment facilities  and  increasing  intensity  of  treatment 
the  amount  of  sewage  sludge  will  grow  and  sludge 
disposal  will  assume  a  significant  place  in  environ- 
mental quality  control.  Sewage  sludge  is  consid- 
ered both  a  valuable  resource  for  agriculture,  and  a 
waste  material  which  must  be  disposed  of  safely. 
Thus,  regional  solutions  must  be  aimed  for  if  avail- 
able sites  for  agricultural  application  or  a  limited 
number  of  disposal  sites  are  to  be  used  wisely. 
Technically  and  economically  feasible  alternatives 
of  treatment  (and  disposal)  are  numerous.  The 
selection  process  involves  a  minimization  of  over- 
all cost  and/or  an  optimization  of  process  reliabil- 
ity and  cost.  There  exist  proven  mathematical  tools 
for  the  solution  of  such  optimization  problems, 
including  dynamic  programming  routines  have 
been  utilized.  The  applicability  of  these  methods, 
as  well  as  their  limits,  are  shown  in  a  practical  case 
study  of  sludge  disposal  in  the  Upper  Rhine 
Region.  (Lantz-PTT) 
W88-04369 


CONDITIONING  OF  BIOLOGICAL  SLUDGES 
WITH  CATIONIC  POLYELECTROLYTES, 
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Ytkemiska  Inst.,  Stockholm  (Sweden). 

L.  Eriksson. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  Nos.  5/6,  p  859-868,  1987.  6  fig,  3  tab,  20  ref. 

Descriptors:  'Sludge  conditioning,  'Wastewater 
treatment,  *Cationic  polyelectrolytes,  Activated 
sludge,  Electrophoresis,  Turbidity,  Polymers, 
Flocculation,  Sludge  volume. 

Factors  determining  polyelectrolyte  choice  and 
dosage  in  conditioning  of  activated  sludge  were 
investigated.  Due  to  differences  in  particle  size 
distribution  electrophoretic  mobility  did  not  corre- 
late with  optimal  dosages.  Instead  the  polyelectro- 
lyte consumption  could  be  explained  by  a  linear 
model  containing  the  variables:  sludge  volume 
index,  rest  turbidity,  floe  break  up  factor  obtained 
by  CST-stirring  test  and  CST  (Capillary  Suction 
Time)  of  unconditioned  sludge.  For  the  investigat- 
ed sludges  biopolymers  and  colloidal  particles 
were  the  main  consumers  of  polyelectrolyte 
which,  however,  also  was  needed  to  build  the 
existing  floes  to  optimum  properties.  The  model 
was  statistically  less  significant  in  the  cases  of  high 
stirring  times  and  high  sludge  volume  indexes. 
Sludges  with  high  amounts  of  dispersed  particles 
were  best  conditioned  by  a  high  molecular  weight 
and  moderately  charged  polymer  while  for  well 
flocculated  sludges  with  high  sludge  volume  index 
a  high  charge  density  polymer  was  most  suitable. 
(Author's  abstract) 
W88-04370 


STUDY  OF  A  NON-CONVENTIONAL  AER- 
ATION SYSTEM, 

L.  Raschid-Sally,  M.  Roustan,  H.  Roques,  and  G. 
M.  Faup. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  Nos.  5/6,  p  869-876,  1987.  3  fig,  5  tab,  6  ref. 

Descriptors:  *Aeration,  'Wastewater  treatment, 
Jets,  Circulation,  Flow  patterns,  Flow  velocity, 
Mathematical  studies. 

A  non-conventional  aeration  system  for  oxidation 
ditches  using  jets  is  based  on  the  principle  of  the 
separation  of  the  2  actions:  aeration  and  circula- 
tion. The  oxygen  transfer  can  be  controlled  very 
effectively  by  controlling  the  air  flow  rate  injected 
into  the  jet,  with  the  advantage  that  the  aeration 
can  be  totally  or  partially  stopped  (for  example, 
during  slack  hours)  while  maintaining  a  good  cir- 
culation. Systems  of  this  type  are  particularly 
suited  to  low  load  (or  long  residence  time)  process- 
es such  as  oxidation  ditches  where  the  necessary 
oxygen  transfer  coefficient  is  0.06/mn  in  fresh 
water.  The  circulation  flow  in  the  channel  poses 
no  problems.  The  velocities  necessary  for  main- 
taining solids  in  suspension  are  very  easily  attained. 
The  flow  of  the  liquid  in  the  channel  can  be 
successfully  modelled  using  various  theoretical  ap- 
proaches. The  mean  circulation  velocity,  the 
power  dissipated,  and  the  Peclet  number,  are  the  3 
important  parameters  governing  the  circulation. 
The  oxygen  transfer  capacity  of  the  system  has 
been  studied  and  compares  favorably  with  that  of 
conventional  systems.  (Lantz-PTT) 
W88-04371 


TEMPERATURE  INFLUENCE  ON  ABSORP- 
TION AND  STRIPPING  PROCESSES, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

B.  M.  Khudenko,  and  A.  Garcia-Pastrana. 
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Descriptors:  *Temperature,  'Wastewater  treat- 
ment, 'Absorption,  'Stripping,  Mass  transfer,  Sim- 
ulation analysis,  Energy,  Gas  transfer,  Methane, 
Oxygen. 

The  influence  of  temperature  on  mass  transfer  rates 
in  gas  absorption  and  stripping  processes  has  been 
evaluated.  A  computer  simulation  analysis  has 
been  used  to  identify  fundamental  reasons  for  vari- 
ations among  temperature  correlation  factors  pub- 
lished in  the  literature.  A  critical  molecular  trans- 
fer energy  was  postulated  and  the  temperature 
correction  factor  was  developed  based  on  the  Max- 


well distribution  law.  The  critical  energy  hypothe- 
sis was  experimentally  validated  and  the  critical 
energy  of  molecules  crossing  the  gas-liquid  inter- 
face of  2.6  times  to  the  -13th  erg  was  determined 
for  both  methane  and  oxygen  in  the  temperature 
range  from  5  C  to  75  C.  The  critical  energy  was  a 
constant  value  for  various  hydrodynamic  condi- 
tions and  also  for  water  with  and  without  surfac- 
tants. The  temperature  correction  expression  de- 
rived based  on  the  critical  energy  hypothesis  was 
compared  with  several  published  relationships. 
The  comparison  has  corroborated  that  the  devel- 
oped temperature  correction  relationship  is  appli- 
cable to  various  kinds  of  gas  transfer  apparatus  and 
hydrodynamic  regimes.  (Author's  abstract) 
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DYNAMIC  CHANGES  IN  POPULATIONS  OF 
THE  ACTIVATED  SLUDGE  COMMUNITY:  EF- 
FECTS OF  DISSOLVED  OXYGEN  VARI- 
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California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
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Descriptors:  'Activated  sludge,  'Dissolved 
oxygen,  'Bacteria,  Microbiological  studies,  Fila- 
mentous bacteria,  Floc-forming  bacteria,  Popula- 
tion dynamics. 

Mathematical  model  was  developed  to  describe  a 
microbial  system  composed  of  two  populations: 
filamentous  and  floc-forming  bacteria.  Growth 
rates  of  both  microorganisms  depend  on  the  con- 
centration of  a  single  organic  substrate  and  on  the 
dissolved  oxygen  (DO)  concentration.  Biokinetic 
parameters  were  estimated  from  the  experimental 
data  reported  in  the  literature.  Using  these  param- 
eters population  changes  were  examined  under 
variable  DO  concentrations.  The  comparison  of 
the  numerical  simulations  and  experimental  data 
indicated  a  possibility  of  controlling  population 
composition  within  a  desired  range  through  peri- 
odic changes  in  DO  concentration.  The  existence 
of  a  single  common  trajectory  on  the  phase  plane 
guarantees  the  stability  of  the  designed  cycle.  (Au- 
thor's abstract) 
W88-04373 


INFLUENCE  OF  OXIC  AND  ANOXIC  MIXING 
ZONES  IN  COMPARTMENT  SYSTEMS  ON 
SUBSTRATE  REMOVAL  AND  SLUDGE  CHAR- 
ACTERISTICS IN  ACTIVATED  SLUDGE 
PLANTS, 

Universitaet  der  Bundeswehr  Muenchen,  Neubi- 
berg  (Germany,  F.R.). 
H.  Hoffman. 

Water  Science  and  Technology  WSTED4,  Vol. 
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Descriptors:  'Mixing  zones,  'Activated  sludge, 
•Wastewater  treatment  facilities,  Chemical  oxygen 
demand,  Sludge  dewatering,  Mixing,  Biological 
oxygen  demand,  Bulking  sludge,  Settleability. 

The  influence  of  activated  sludge  compartment 
systems  with  and  without  anoxic  mixing  zone  on 
the  efficiency  of  the  system  and  the  settleability 
and  dewatering  characteristics  of  the  activated 
sludge  was  tested.  COD-load,  number  and  volume 
of  the  compartments  and  the  mixing  zones  were 
varied.  Experiments  were  carried  out  with  two 
pilot  plants,  a  compartment  system  and  a  totally 
mixed  system.  The  tests  clearly  indicate  that  a 
four-stage  cascade  system  with  a  BOD-load  of 
about  1.0  kg/cu  m/day  could  improve  settleability 
and  dewatering  characteristics,  but  bulking  sludge 
could  not  be  avoided.  Using  a  nonaerated  upstream 
zone  with  a  volume  load  of  4.0  kg/cu  m/day  the 
settling  properties  in  the  compartment  system 
(total  BOD-load  1.0  kg/cu  m/day)  could  be  im- 
proved to  such  an  extent  that  the  formation  of 
bulking  sludge  was  prevented.  Better  settleability 
leads  to  the  higher  solids  concentration  in  the 
cascade  system  and  to  a  lower  sludge  load.  There- 
fore lower  BOD-outflow-concentrations  and 
higher  efficiency  of  the  activated  sludge  system 
were  available.  (Author's  abstract) 
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EFFECT  OF  ALTERNATING  AEROBIC  AND 
ANAEROBIC  CONDITIONS  ON  THE  ECO- 
NOMICS OF  THE  ACTIVATED  SLUDGE 
SYSTEM, 

Commonwealth  Scientific  and  Industrial  Research 
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cal and  Wood  Technology. 
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Water  Science  and  Technology  WSTED4,  Vol. 
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Descriptors:  'Aerobic  conditions,  'Anaerobic  con- 
ditions, 'Activated  sludge,  'Wastewater  treatment, 
Economic  aspects,  Denitrification,  Energy. 

Results  of  both  laboratory  and  field  trials,  indicate 
that  the  alternating  aerobic/anaerobic  activated 
sludge  (AAA-CMAS)  system  is  capable  of  produc- 
ing an  effluent  of  high  quality  in  either  fully-loaded 
or  under-loaded  conditions.  The  aeration  energy 
saving  and  the  sludge  reduction  of  the  AAA- 
CMAS  system  about  30%  and  15%  respectively. 
Because  denitrification  processes  are  taking  place 
within  the  reactor  under  controlled  conditions  and 
not  in  the  sedimentation  tank  where  degree  of 
denitrification  cannot  be  controlled,  effluents  of 
the  AAA-CMAS  system  contain  much  less  sus- 
pended solids  and  E.  coli  counts  than  those  of  a 
conventional  system,  resulting  in  further  cost  sav- 
ings in  chlorination  and  in  back-washing  of  the 
filter.  (Author's  abstract) 
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POLYMERIZATION  EFFECTS  OF  OZONE: 
APPLICATIONS  TO  THE  REMOVAL  OF  PHE- 
NOLIC COMPOUNDS  FROM  INDUSTRIAL 
WASTEWATERS, 

Centre  de  Recherche  Lyonnaise  des  Eaux  -  Degre- 
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J.  P.  Duguet,  B.  Dussert,  J.  Mallevialle,  and  F. 

Fiessinger. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  Nos.  5/6,  p  919-930,  1987.  9  fig,  8  tab,  11  ref. 

Descriptors:  'Polymerization,  'Ozone,  'Phenols, 
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ic carbon,  Ozonation. 

Degradation  of  phenols  by  ozone  has  been  exten- 
sively studied,  but  the  oxidative  coupling  pathway 
of  ozone  resulting  in  a  phenol  polymerization  has 
not  been  largely  investigated.  Application  of  low 
ozone  dose  in  solutions  of  2.4  dichlorophenol  and 
salicylic  acid  is  characterized  by  the  formation  of 
high  molecular  compounds  which  are  partially  in- 
soluble. Numerous  polymers  have  been  identified 
by  gas  chromatography  coupled  with  mass  spec- 
trometry. Application  of  the  polymerization  effect 
of  ozone  to  petrochemical  and  coking  wastewaters 
containing  phenols  give  similar  results.  In  each 
case,  phenolic  compounds  are  efficiently  removed, 
even  if  a  large  organic  content  is  present.  In  the 
case  of  petrochemical  wastewater,  where  phenols 
represent  only  30%  of  TOC,  the  ozone  effects  are 
not  sufficient  to  merit  an  ozonation  step  on  the 
present  treatment  line.  On  the  other  hand,  when 
phenols  represent  the  greater  part  of  the  organics, 
as  in  coking  wastewater,  an  important  fraction  of 
insoluble  compounds,  easily  removed  by  filtration, 
are  formed.  (Author's  abstract) 
W88-04376 


PRELIMINARY  INVESTIGATION  INTO  THE 
IMPROVEMENT  OF  THE  BIODEGRADABI- 
LITY  OF  ORGANIC  SUBSTANCES  IN  SUR- 
FACE WATERS  AND  EFFLUENTS  THROUGH 
OZONATION, 
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ment, 'Organic  compounds,  'Biodegradation, 
'Ozonation,  Biological  oxygen  demand,  Chemical 
oxygen  demand,  Ozone,  Surface  waters. 
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The  removal  of  non-biodegradable  or  refractory 
substances  is  expensive  during  both  water  and 
wastewater  treatment.  Tests  were  conducted  with 
ozone  to  enhance  the  biodegradability  of  organic 
substances  in  three  different  surface  waters  and 
two  effluents.  At  low  concentrations  of  biodegrad- 
able substances,  the  effect  of  ozone  could  be  meas- 
ured by  comparing  the  bacterial  growth  potential 
after  ozonation  with  that  in  standard  sodium  ace- 
tate solutions,  while  at  higher  concentrations  the 
BOD  to  COD  ratio  could  be  used.  In  all  the  cases 
biodegradability  could  be  improved  substantially 
by  ozonating  to  an  optimum  dosage  where  the 
increase  was  maximized.  Ozonation  offers  an  eco- 
nomical treatment  option  for  certain  oil-from-coal 
plant  effluents  because  of  the  ease  of  oxidation  and 
additional  removal  potential  or  organic  substances 
by  foam  fractionation  and  biodegradation.  (Au- 
thor's abstract) 
W88-04377 


DESORPTION  OF  CATIONIC  POLYACRYLA- 
MIDE  FROM  BLEACHED  KRAFT  PULP 
FIBERS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 

Engineering. 
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Descriptors:  *Desorption,  *Pulp  wastes,  "Kraft 
mills,  *  Poly  aery  lamide,  "Bleaching,  Nitrogen,  Hy- 
drogen ion  concentration,  Pulp  and  paper  industry, 
Wastewater  treatment,  Adsorption,  Alum. 

The  adsorptive  and  desorptive  behavior  of  a  cati- 
onic  polyelectrolyte  contacted  with  wood  pulp 
fibers  was  determined  by  total  nitrogen  analysis 
using  a  pyrolysis/chemiluminescence  detection 
system.  Dialyzed  polymers  generated  an  adsorp- 
tion isotherm  of  higher  affinity  than  did  non-dia- 
lyzed  polymers.  Capacity  adsorption  was  maxi- 
mized at  pH  7,  but  decreased  in  the  presence  of 
alum,  depending  on  the  dosage.  Desorption  of  non- 
dialyzed  polymer  was  caused  by  changes  in  pH 
above  or  below  7.0  as  well  as  by  addition  of  alum. 
However,  for  the  alum  doses  typically  encoun- 
tered in  paper  manufacturing,  significant  desorp- 
tion is  unlikely.  Nevertheless,  the  contaminants  in 
non-dialyzed  polymers  do  hinder  adsorption,  and 
effluents  from  those  processes  using  both  alum  and 
polymer  may  contain  quantities  of  unadsorbed  or 
desorbed  polyelectrolytes  which  could  be  damag- 
ing to  receiving  water  bodies.  (Author's  abstract) 
W88-04378 


REJECTION  OF  ALKYL  PHENOLS  BY  RE- 
VERSE OSMOSIS  MEMBRANES, 

Water    Research    Commission,    Pretoria    (South 
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Diffusion,  Sorption,  Cellulose  acetate  membranes. 

The  removal  of  different  alkyl  phenols  by  two 
commercially  available  reverse  osmosis  mem- 
branes, one  cellulose  acetate  and  one  aromatic 
polyamide  both  with  very  high  rejection  of  NaCl 
was  investigated.  The  polyamide  membrane  reject- 
ed phenol  very  effectively  while  the  cellulose  ace- 
tate membrane  showed  virtually  no  phenol  rejec- 
tion. In  order  to  explain  these  differences  a  study 
was  made  of  the  mechanisms  of  phenol  rejection 
by  the  two  membranes.  Transient  diffusion  tests  as 
well  as  partitioning  tests  were  conducted  in  addi- 
tion to  the  reverse  osmosis  experiments.  It  is  con- 
cluded that  phenol  is  sorbed  in  both  membranes 
and  that  the  forces  of  attraction  between  phenol 
and  cellulose  acetate  are  relatively  weak  compared 
to  the  attraction  between  phenol  and  polyamide 
resulting  in  a  faster  rate  of  diffusion  in  cellulose 
acetate  and  hence  poor  rejection.  (Author's  ab- 
stract) 
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DEVELOPMENT  AND  OPTIMIZATION  OF  A 
PROCESS  COMBINATION   OF  A  HIGHEST- 


LOADED  ACTIVATED  SLUDGE  STAGE  AND 
BIOLOGICALLY  INTENSIFIED  FILTRATION, 
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Water  Science  and  Technology  WSTED4,  Vol. 
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append. 

Descriptors:  "Activated  sludge  process,  "Biofiltra- 
tion,  "Wastewater  treatment,  Optimization,  Filtra- 
tion, Chemical  oxygen  demand,  Biological 
wastewater  treatment,  Biological  oxygen  demand, 
Suspended  solids. 

Conventional  sand-  and  two-layer  filtration  is  fre- 
quently used  for  advanced  wastewater  treatment 
after  low-loaded  activated  sludge  systems.  Howev- 
er, the  effectiveness  of  this  conventional  filter  in 
degrading  difficult  substances  is  extremely  low  and 
the  costs  are  high.  In  direct  comparison,  modifying 
the  filters  to  a  biologically  intensified  system, 
brings  about  a  substantial  increase  in  efficiency 
while  costing  very  little  more.  An  investigation  of 
a  system  consisting  of  an  activated  sludge  process 
and  a  biologically  intensified  filter  showed  that,  for 
the  requirements  of  advanced  treatment,  the  size  of 
the  activated  sludge  stage  can  be  substantially  re- 
duced without  the  effectiveness  of  the  system  as  a 
whole  being  affected.  In  the  range  of  normal  re- 
quirements (national  effluent  standards)  and  com- 
parable low  influx  concentrations,  biologically  in- 
tensified filtration  can  be  combined  with  a  high- 
loaded  activated  sludge  process  of  SLR  up  to  5  kg 
BOD/(kg  MLSS.d).  The  area  required  for  the 
construction  of  the  system  is  less  than  50%  com- 
pared to  the  conventional  one-stage  activated 
sludge  system.  At  higher  influx  concentrations  the 
simultaneous  addition  of  precipitants/flocculants  to 
the  high-loaded  activated  sludge  stage,  leads  to 
substantial  improvement  of  the  effluent  of  the 
whole  system  and  simultaneously  to  a  distinct 
phosphorus  elimination.  This  process  modification 
is  greatly  advantageous,  especially  for  densely 
populated  lake  areas.  The  oxygen  supply  system  of 
the  filter  has  a  key  function  in  connection  with  the 
influent  concentration  and  the  loading  of  the  bio- 
logical stage.  (Author's  abstract) 
W88-04381 


ADVANTAGES  OF  DUAL-MEDIA  DRY  FIL- 
TERS IN  BIOLOGICAL  WASTEWATER 
TREATMENT, 
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Descriptors:  "Wastewater  treatment,  "Biological 
wastewater  treatment,  "Filtration,  Aeration,  Sus- 
pended solids,  Pilot  plants,  Flow  rates,  Dissolved 
solids. 

Pilot  plant  studies  of  the  treatment  of  various 
wastewaters  were  conducted  using  (1)  water  from 
secondary  settling  tanks  of  an  existing  treatment 
plant  and  (2)  a  mixture  of  water  from  the  primary 
and  secondary  clarifiers  and  a  solution  of  lacto- 
serum.  The  ratio  between  soluble  and  insoluble 
pollution  was  varied.  The  study  lasted  for  one  and 
a  half  years  with  10  months  of  actual  testing.  Sand 
and  expanded  slate  gave  the  best  results;  water  and 
air  flow  rates  of  5  m/hr  were  chosen  to  attain  the 
best  performance  possible  with  dry  filtration  on  an 
industrial  scale.  Under  these  conditions  with  the 
waters  tested,  removal  efficiences  were  80%  for 
suspended  solids,  50%  for  the  soluble  COD  and 
63%  for  total  COD.  There  was  a  deterioration  of 
the  quality  of  the  treated  water  when  the  head  loss 
rose  above  1.5  m  W.G.  Based  on  these  results  and 
those  of  previous  tests,  an  expansion  of  the  Mann- 
heim, W.  Germany  was  designed.  The  filtration 
surface  will  be  87  sq.  m  per  unit  with  32  filters. 
The  maximum  dry  weather  flow  will  be  14,000  cu 
m/hr.  (Lantz-PTT) 
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CONTROL  OF  BIOLOGICAL  SCUM  IN  ACTI- 
VATED SLUDGE  PLANTS  BY  MEANS  OF  SE- 
LECTIVE FLOTATION, 
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Descriptors:  "Scum,  "Activated  sludge  process, 
"Wastewater  treatment,  "Flotation,  Biological 
wastewater  treatment,  Bacteria,  Flocculation,  Pilot 
plants. 

The  occasional  occurrence  of  a  biological  scum  of 
problematic  proportions  in  activated  sludge  plants 
is  widespread.  The  causative  organisms  in  South- 
ern African  plants  have  been  identified  as  members 
of  the  Nocardia  and  Microthrix  species.  When 
causing  scum  problems,  these  organisms  have  the 
property  to  be  selectively  separated  from  the  set- 
tleable  activated  sludge  floe  by  a  process  of  selec- 
tive flotation.  By  applying  the  process  of  selective 
flotation  a  quantitative  method  for  the  determina- 
tion of  biological  scum  has  been  developed.  This 
method  was  used  to  compare  the  scum  intensity  of 
different  activated  sludge  plants  and  to  evaluate 
the  efficiency  of  scum  removal  upon  treatment. 
Pilot  scale  studies  were  undertaken  to  evaluate  the 
process  of  selective  flotation  as  a  simple  practical 
method  for  the  control  of  scum  forming  microor- 
ganisms in  activated  sludge  plants.  More  than 
95f%  of  the  scum  forming  microorganisms  were 
removed  within  the  first  few  hr  indicating  that  for 
practical  purpose  the  flotation  time  could  be  limit- 
ed to  4  hr  without  seriously  impeding  the  results. 
(Lantz-PTT) 
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INFLUENCE  OF  NITRILOTRIACETATE  ON 
THE  ELIMINATION  OF  METAL  IONS  BY  CO- 
PRECIPITATION  WITH  FERRIC  HYDROX- 
IDE, 

Technische    Univ.    Muenchen    (Germany,    F.R.). 

Inst,  fuer  Wasserchemie  und  Chemische  Balneolo- 

gie. 

F.  H.  Frimmel,  and  J.  Geywitz. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  Nos.  5/6,  p  1013-1019,  1987.  5  fig,  3  tab,  15  ref. 

Descriptors:  "Chemical  wastewater  treatment, 
"Nitriloacetate,  "Heavy  metals,  "Ferric  hydroxide, 
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The  elimination  of  dissolved  copper,  zinc,  cadmi- 
um and  lead  by  coprecipitation  with  iron(III)  hy- 
droxide was  investigated.  The  reaction  conditions 
of  the  batch  experiments  were  adopted  from  water 
treatment.  Conditional  distribution  coefficients 
show  the  order  Cd<Zn<Cu<Pb  for  increasing 
interaction  of  the  metals  with  the  ferric  hydroxide. 
The  presence  of  nitrilotriacetate  (NTA)  decreases 
the  efficiency  of  the  metal  elimination.  NTA  is  also 
able  to  remobilize  metals  from  the  metal  enriched 
precipitation.  There  is  a  significant  effect,  even  at 
low  concentrations  of  a  few  micromol/L.  Remobi- 
lization  of  Cu,  Zn  and  Cd  increases,  remobilization 
of  Pb  decreases  with  reaction  time.  The  'aging'  of 
the  precipitation  plays  an  important  role  for  the 
yield  of  the  reactions.  From  a  broad  application  of 
NTA  in  detergents  an  increase  of  the  concentra- 
tion of  dissolved  metal  species  has  to  be  expected. 
(Author's  abstract) 
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Water  Science  and  Technology  WSTED4,  Vol. 

19,   Nos.   5/6,   p   1021-1027,    1987.   4  tab,   8  ref. 

Descriptors:  "Kinetics,  "Wastewater  treatment, 
"Cadmium,  "Copper,  "Hydrolysis,  Heavy  metals, 
Chemical  precipitation,  Electrolysis,  Chemical  re- 
actions. 

It  has  been  suggested  that  Kinetic  limitations  are 
significant  in  the  regulation  of  metal  removal  by 
precipitation  processes.  However,  there  have  been 
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no  direct  measurements  on  rates  of  such  processes 
with  the  environmentally  more  significant  metals. 
Homogeneous  complexation  rates  of  cadmium  and 
copper  with  hydroxide  in  a  complete  mix  continu- 
ous flow  reactor  were  measured  using  ion  specific 
electrodes.  The  equilibrium  constants  for  the  for- 
mation of  the  mono-hydroxy  cadmium  and  copper 
complexes  were  determined  experimentally  to  be 
10.17  and  6.80.  Kinetic  data  were  gathered  for  the 
cadmium-hydroxy  system  over  a  pH  range  of  8.73 
to  9.9,  and  a  range  of  total  cadmium  concentration 
from  3.9E-04  to  6.5E-06  M.  The  data  obtained 
were  consistent  with  a  kinetic  model  with  a  for- 
ward term  which  was  overall  second  order  and 
first  order  in  each  of  cadmium  and  hydroxide,  and 
a  reverse  term  which  was  first  order  with  respect 
to  the  complex  concentration.  The  forward  rate 
constant  was  estimated  as  6,519  (L/mol/sec)  and 
the  reverse  rate  constant  was  estimated  as  0.7516 
(per  sec).  (Lantz-PTT) 
W88-04385 


UPPER  JAMES  ESTUARY  -  A  STUDY  IN 
WATER  QUALITY  MANAGEMENT, 

Virginia  State  Water  Control  Board,  Richmond. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-04412 


INTEGRATED  WATER  DEVELOPMENT 
PROJECT  OF  GRAVATAI  RD/ER  BASIN, 
BRAZIL, 

Departamento  Nacional  de  Obras  de  Saneamento, 

Porto  Alegre  (Brazil). 

For  primary  bibliographic  entry  see  Field  6B. 

W88-04418 


wastewater  disposal  have  been  developed  in  West 
Germany.  In  rural  areas,  water  is  supplied  by  local 
wells,  with  houses  partly  connected.  No  sewerage 
is  available  and  wastewater  treatment  is  by  pit 
latrines,  septic  tanks  and  soil  infiltration.  Water 
pollution  control  consists  of  protecting  drinking 
water  wells.  In  developing  areas,  water  is  supplied 
from  a  central  point  with  houses  partly  connected 
and  with  partial  sewerage.  Wastewater  treatment  is 
by  ponds,  oxidation  ditches  or  land  treatment. 
Water  pollution  control  involves  the  protection  of 
drinking  water  wells.  In  highly  developed  areas 
water  is  centrally  supplied  with  houses  connected. 
Combined  or  separated  sewers  are  used,  and 
wastewater  treatment  is  by  trickling  filters  or  acti- 
vated sludge  with  tertiary  treatment.  Water  pollu- 
tion control  endeavors  include  river  basin  manage- 
ment, water  treatment  and  disinfection.  Costs  of 
sewer  systems  vary  depending  on  population  densi- 
ty, geology,  type  of  sewerage,  depth,  and  dimen- 
sion of  the  sewer.  The  most  economical  method  of 
sludge  disposal  is  the  spreading  of  liquid  sludge 
onto  farm  land.  The  next  cheapest  method  is 
sludge  lagooning.  Wastewater  treatment  plants  can 
be  upgraded  by  simultaneous  precipitation  with 
iron  salts  in  the  activated  sludge  tanks  to  eliminate 
phosphorus  and  by  polishing  lagoons.  River  basin 
management  can  help  to  achieve  better  water  qual- 
ity at  lower  costs.  (Geiger-PTT) 
W88-04437 


STRENGTH   OF   ALUMINIUM   HYDROXIDE 
FLOCS, 

British  Aerospace  Aircraft  Group,  Kingston  upon 

Thames  (England). 

For  primary  bibliographic  entry  see  Field  5F. 
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OPTIMIZATION  OF         REGIONALIZED 

WASTEWATER  TREATMENT  SYSTEMS  FOR 
THE  RTVER  AVE  BASIN, 

Universidade  Nova  de  Lisboa  (Portugal).  Environ- 
mental Systems  Analysis  Group. 
A.  S.  Camara,  J.  J.  de  Melo,  and  D.  F.  Pereira. 
Water  Science  and  Technology  WSTEDH4,  Vol. 
19,  No.  9,  p   175-182,   1987.  3  fig,  2  tab,  7  ref. 

Descriptors:  *Computer  models,  *Ave  River, 
•Wastewater  treatment,  *Algorithms,  'Water  pol- 
lution sources,  *Model  studies,  *Water  quality 
management,  Stream  pollution,  Rivers,  Models, 
Cost  analysis,  Textile  mill  wastes,  Industrial 
wastes,  Optimization,  Computers. 

A  new  methodology  to  optimize  regionalized 
wastewater  treatment  systems  is  presented.  The 
model,  named  STAR  1  attempts  to  efficiently 
solve  two  of  the  most  significant  difficulties  of  the 
problem:  the  combinational  diminsion  and  the  con- 
cavity of  the  cost  functions.  The  approach,  devel- 
oped for  the  River  Ave  basin,  relies  upon  a  cluster- 
ing analysis  algorithm  to  identify  independent  sub- 
sets of  polluting  sources  within  the  basin.  Then  for 
each  cluster,  heuristic  methods  are  used  to  gener- 
ate a  network  representing  the  most  promising 
configurations  for  the  regional  system,  auxiliary 
models  are  applied  to  estimate  detailed  costs,  and  a 
k-shortest  path  algorithm  is  used  to  specify  the 
configurations  minimizing  cost  while  achieving  a 
pre-defined  efficiency  level.  To  illustrate  the  pro- 
posed method,  an  application  to  a  sub-section  of 
the  basin  with  seven  textile  industry  units  is  includ- 
ed. (Author's  abstract) 
W88-04429 


ADSORPTION  OF  HEAVY  METALS  ONTO 
HYDROUS  ACTTVATED  CARBON, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

M.  O.  Corapcioglu,  and  C.  P.  Huang. 
Water  Research  WATRAG,  Vol.  21,  No.  9,  p 
1031-1044,  September,  1987.  9  ref,  2  tab,  35  ref. 
U.S.  EPA  Grant  808141. 

Descriptors:  *Chemical  reactions,  *Heavy  metals, 
•Adsorption,  'Wastewater  treatment,  'Water 
treatment,  'Activated  carbon,  Hydrogen  ion  con- 
centration, Models,  Separation  techniques,  Tem- 
perature effects,  Copper,  Lead,  Nickel,  Zinc,  Ab- 
sorption, Load  distribution,  Chemical  wastewater 
treatment. 

The  absorption  characteristics  of  some  heavy 
metals,  namely  Cu,  Pb,  Ni  and  Zn  onto  the  hy- 
drous activated  carbon  surface  are  studied.  Carbon 
type,  pH  and  surface  loading  are  the  most  impor- 
tant factors  affecting  the  extent  of  metal  removal. 
The  adsorption  reaction  can  be  best  described  by  a 
surface  complex  formation  model.  The  free  metal 
ions,  M(2  +  ),  and  their  hydroxo  species  all  partici- 
pate in  the  absortpion  reaction.  Specific  chemical 
bonding,  probably  hydrogen  bonding  provided  the 
sole  energy  needed  for  adsorption  reaction;  ap- 
proximately 4  kcal/mol/bonding.  (Author's  ab- 
stract) 
W88-04442 


ed  to  H2S  concentration  in  the  evolved  gas  and 
could,  accordingly,  be  used  as  an  indicator  of 
inhibition  in  methanogenesis;  inhibition  of  50% 
was  observed  at  5%  H2S  in  the  evolved  gas. 
Methanogenesis  was  not  inhibited  by  sulfate  up  to 
5000  milligrams/liter,  due  to  the  high  substrate 
availability  indicated  by  a  1.33  molar  ratio  of  TOC 
to  sulfate.  The  effect  of  molybdate  on  methanogen- 
esis in  the  presence  of  sulfate  is  also  investigated. 
Sulfate  reduction  and  methanogenesis  are  both  in- 
hibited in  the  presence  of  20  mM  molybdate.  (Au- 
thor's abstract) 
W88-04445 


GUIDELINES  FOR  THE  MINIMUM  EVALUA- 
TION OF  THE  PERFORMANCE  OF  FULL- 
SCALE  WASTE  STABILIZATION  POND  SYS- 
TEMS, 

Liverpool  Univ.  (England).  Dept.  of  Botany. 
H.  W.  Pearson,  D.  D.  Mara,  and  C.  R.  Bartone. 
Water  Research  WATRAG,  Vol.  21,  No.  9,  p 
1067-1075,  September,  1987.  4  fig,  2  tab,  16  ref,  3 
append. 

Descriptors:  'Stabilization  ponds,  'Wastewater 
treatment,  Stabilization  lagoons,  'Performance 
evaluation,  Optimization,  Monitoring,  Wastewater 
analysis,  Effluents,  Developing  countries, 
Wastewater  management,  Seasonal  variation, 
Chemical  analysis. 

Guidelines  are  presented  for  the  minimum  evalua- 
tion of  the  performance  of  existing  full-scale  waste 
stabilization  ponds.  It  is  recommended  that  24-hour 
flow-weighted  composite  samples  of  raw 
wastewater  and  pond  effluents  be  taken  over  a  5 
week  period  at  the  hottest  and  coldest  periods  of 
the  year,  and  analyzed  for  BOD,  COD,  SS,  NH3- 
N,  N03-N  and  total  P.  Fecal  coliform  numbers 
should  be  determined  on  grab  samples,  and  algal 
biomass  estimated  by  measuring  chlorophyll  con- 
centrations in  samples  of  the  pond  water  column. 
Pond  mid-depth  mean  daily  temperatures  and  pond 
sludge  depths  should  also  be  measured,  and  local 
meteorological  data  obtained.  The  diurnal  varia- 
tion of  pond  effluent  quality  and  of  dissolved 
oxygen  and  temperature  with  depth  should  be 
measured  at  least  once  during  each  sampling 
season.  Recommendations  are  given  for  a  more 
simplified  estimate  of  pond  performance  in  areas 
where  the  lack  of  skilled  manpower,  materials  and 
equipment  preclude  the  complete  minimum  evalua- 
tion procedure.  (Author's  abstract) 
W 88-04446 


SOCIO-ECONOMIC  DEVELOPMENT  LEVELS 
AND  ADEQUATE  TECHNOLOGICAL  POLICY 
FOR  WATER  RESOURCES  MANAGEMENT, 

Ruhrverband,  Essen  (Germany,  F.R.). 

K.  R.  Imhoff. 

Water  Science  and  Technology  WSTEDH4,  Vol. 

19,  No.  9,  p  237-256,  1987.  29  fig,  3  tab,  10  ref. 

Descriptors:  'Water  management,  'Water  supply, 
•Wastewater  treatment,  'Wastewater  disposal, 
•Water  pollution  control,  Rural  areas,  Water 
policy,  Sludge  disposal,  Land  disposal,  Sludge 
drying,  Sewer  systems,  Economic  aspects,  Cost 
analysis,  Biological  wastewater  treatment. 

Depending  on  the  population  density  and  econom- 
ic  status  of  an   area,   different   technologies   for 


SULFIDE  AND  SULFATE  INHIBITION  OF 
METHANOGENESIS, 

Indian  Inst,  of  Tech.,  Bombay.  Centre  for  Envi- 
ronmental Science  and  Engineering. 
P.  P.  Karhadkar,  J.-M.  Audic,  G.  M.  Faup,  and  P. 
Khanna. 

Water  Research  WATRAG,  Vol.  21,  No.  9,  p 
1061-1066,  September,  1987.  4  fig,  7  tab,  12  ref. 

Descriptors:  'Sulfides,  'Sulfates,  'Methane, 
•Wastewater  treatment,  *Anaerobic  digestion,  In- 
dustrial wastewater,  Methane  bacteria,  Molybde- 
num, Heavy  metals,  Bioassays,  Hydrogen  sulfide. 

The  inhibition  potential  of  sulfide  and  sulfate  in  the 
methanogenesis  of  synthetic  distillery  wastes  was 
investigated  using  biological  assays  under  identical 
laboratory  conditions.  Methanogenesis  was  pro- 
gressively inhibited  with  the  increase  in  sulfide 
concentration  in  the  substrate.  Inhibition  was  relat- 


PREDICTING  OPTIMUM  BACKWASH  RATES 
AND  EXPANSION  OF  MULTI-MEDIA  FIL- 
TERS, 

Sheffield   City   Polytechnic  (England).   Dept.   of 

Civil  Engineering. 

B.  A.  Quaye. 

Water  Research  WATRAG,  Vol.  21,  No.  9,  p 

1077-1087,  September,   1987.  3  fig,  2  tab,  7  ref. 

Descriptors:  'Filters,  'Water  treatment, 
•Wastewater  treatment,  Sand  filters,  *Filtration, 
•Backwash,  Porosity,  Hydraulic  models,  Theoreti- 
cal analysis,  Mathematical  models,  Settling  veloci- 
ty- 

A  new  model  for  predicting  the  optimal  expansion 
of  dual  and  tri-media  beds  was  developed  and 
tested  experimentally.  The  model  is  used  to  deter- 
mine the  height  of  filter  weirs  necessary  to  prevent 
the  loss  of  filter  media  during  backwash.  The  heu- 
ristic assumption  for  predictina  the  exact  expansion 
the  multi-layer  filter  beds  stated  that  the  ratios  of 
the  porosities  of  tightly  compacted  beds  and  the 
porosities  of  the  expanded  beds  are  equal,  and 
verified  theoretically.  From  the  theoretical  and 
experimental  study  of  the  optimum  backwash  of 
sand  and  multilayer  filters,  it  is  concluded  that  the 
optimum  porosity  of  the  expanded  medium  in  the 
transition  regime  lies  between  0.600  and  0.800.  The 
maximum  shear  in  the  fluid  for  optimum  cleaning 
of  anthracite-flintag-alundum  media  occurs  at  as 
optimum  expanded  porosity  of  0.750,  0.780  and 
0.780,  respectively.  Backwashing  of  deep  granular 
filter  beds  with  an  upflow  wash  rate  less  than  the 
optimum,  resulted  in  the  accumulation  of  suspend- 
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ed  solids  in  the  filter  pores  after  a  period  of  filter 

operation.  (Geiger-PTT) 

W88-04447 


EVALUATION  OF  SOLUBLE  AND  INSOLU- 
BLE XANTHATE  PROCESS  FOR  THE  RE- 
MOVAL OF  HEAVY  METALS  FROM 
WASTEWATERS, 

Indian  Inst,  of  Tech.,  Kanpur.  Dept.  of  Civil  Engi- 
neering. 

V.  Tare,  and  S.  Chaudhari. 

Water  Research  WATRAG,  Vol.  21,  No.  9,  p 
1109-1118,  September,  1987.  11  fig,  6  tab,  21  ref. 

Descriptors:  'Xanthate  process,  *Heavy  metals, 
•Wastewater  treatment,  'Chemical  precipitation, 
Cadmium,  Starch,  Separation  techniques.  Chromi- 
um, Chemical  wastewater  treatment,  Sorption,  Ad- 
sorption, Hydrogen  ion  concentration,  Starches. 

The  effectiveness  of  the  xanthate  (water  soluble 
and  water  insoluble)  process  for  hexavalent  chro- 
mium removal  was  evaluated.  Insoluble  xanthates 
were  synthesized  in  the  laboratory  from  corn 
starch  (ICSX),  potato  starch  (IPSX)  and  cellulose 
powder  (ICX),  and  their  removal  efficiency  for 
Cr(VI)  is  compared  with  soluble  starch  xanthate 
(SSX).  In  preliminary  experiments  various  insolu- 
ble xanthates  were  tested  for  their  effectiveness  in 
removing  both  the  metallic  cation,  Cd(II),  and 
metallic  anion  (chromate).  Comparison  between 
ICSX  and  SSX  revealed  that  ICSX  has  a  better 
removal  capacity  for  Cr(VI)  on  a  unit  weight  basis. 
However,  based  on  chemical  requirements  for  the 
synthesis  of  ICSX  and  SSX,  SSX  appears  to  be 
better  than  ICSX.  The  removal  of  Cr(VI)  de- 
creased with  and  increase  in  pH,  while  the  ionic 
composition  of  the  aqueous  phase  had  little  effect 
on  the  removal  of  both  soluble  and  insoluble  xanth- 
ates. The  removal  mechanism  for  Cr(VI)  appears 
to  be  the  reduction  and  complexation  of  reduced 
chromium  with  xanthate  groups.  A  comparative 
analysis  of  the  traditional  reduction-precipitation 
process  and  xanthate  process  for  hypothetical 
waste  containing  hexavalent  chromium,  revealed 
that  the  xanthate  process  is  a  worthwhile  alterna- 
tive. (Author's  abstract) 
W88-O4450 


PREDICTION  OF  ORGANIC  CHEMICAL 
FATES  IN  BIOLOGICAL  TREATMENT  SYS- 
TEMS, 

Tennessee  Univ.,  Knoxville.  Energy,  Environment 

and  Resources  Center. 

J.  W.  Blackburn. 

Environmental  Progress  ENVPDI,  Vol.  6,  No.  4, 

p  217-223,  November  1987.  7  fig,  2  tab,   14  ref 

Descriptors:  'Biological  wastewater  treatment, 
•Fate  of  pollutants,  'Organic  compounds,  Organic 
carbon,  Biological  oxygen  demand,  Chemical 
oxygen  demand,  Biotransformation,  Wastewater 
treatment,  Biomass. 

Attention  is  presently  being  focused  on  the  fates  of 
organic  chemicals  in  biological  treatment  systems. 
Most  systems  have  been  designed  and  operated  to 
remove  organic  compounds  from  the  aqueous 
waste  stream  and  performance  has  been  defined  in 
terms  of  removal  of  a  nonspecific  parameter  from 
the  wastewater.  Parameters  like  total  organic 
carbon,  biochemical  oxygen  demand,  and  chemical 
oxygen  demand  have  historically  been  used  in 
treatability  studies,  in  system  design,  and  in  deter- 
mining system  performance.  Performance  data 
using  these  approaches  are  inadequate  for  determi- 
nation of  the  removal  of  specific  compounds  unless 
(fortuitously)  the  specific  compound's  biological 
activity  is  approximated  by  the  generalized  activity 
of  the  non-specific  parameter.  The  resulting  as- 
sumption that  the  biokinetics,  and  therefore  the 
fate  of  organic  compounds,  are  similar  and  well- 
described  by  the  biokinetics  of  the  non-specific 
parameter  does  not  hold  for  specific  chemicals  that 
possess  strong  stripping/volatilization  and/or  bio- 
mass sorption  tendencies  or  for  compounds  that 
Pav<;. biotransformation  kinetics  that  differ  from  the 
idealized  'BOD-like'  compound.  Some  compounds 
are  likely  to  preferentially  strip/volatilize  or  sorb 
onto  biomass  either  if  generally  recalcitrant  to 
biotransformation,    or    if    the    biotransformation 


process  is  variable  and  the  rates  of  the  competitive 
fate  mechanisms  are  large  relative  to  the  low  tran- 
sient biotransformation  rate.  The  biotransformation 
rates  have  the  greatest  magnitude  of  variation  of 
any  fate-related  parameter  and  therefore  have  a 
major  influence  on  the  compound  fate.  An  equa- 
tion coupling  the  competitive  fates  of  organic 
chemicals  in  completely  mixed  and  steady-state 
biological  treatment  systems  have  been  developed 
and  are  presented.  This  equation  can  be  arranged 
to  allow  calculation  of  the  fraction  or  percentage 
of  an  organic  compound  fed  to  a  system  that  strips, 
sorbs  onto  biomass,  biotransforms,  or  remains  in 
the  effluent  if  the  stripping,  sorption,  and  biotrans- 
formation rates  are  known.  It  can  be  used  to  cor- 
rect experimental  data  to  account  for  the  competi- 
tive mechanisms  and  generate  more  reliable  bio- 
transformation data.  Finally,  it  also  serves  as  a 
unifying  approach  against  which  the  specific  fate 
performance  of  a  given  system  may  be  compared. 
Therefore  it  may  be  used  to  estimate  potential 
organic  air  emissions  and  the  potential  of  toxic 
organics  in  sludge  generated  from  the  biological 
waste  treatment  process.  (Author's  abstract) 
W88-04469 


OZONOLYSIS  OF  ORGANIC  COMPOUNDS 
IN  A  TWO-PHASE  FLUOROCARBON-WATER 
SYSTEM, 

Kentucky  Univ.,   Lexington.   Dept.  of  Chemical 

Engineering. 

F.  A.  Stich,  and  D.  Bhattacharyya. 

Environmental  Progress  ENVPDI,  Vol.  6,  No  4 

p  224-229,  November  1987.  9  fig,   1  tab,   19  ref. 

Descriptors:  'Toxic  wastes,  *Ozonolysis,  'Organic 
compounds,  *Ozonation,  'Wastewater  treatment, 
•Fluorocarbons,  Ozone,  Chemical  reactions, 
Chemical  wastewater  treatment,  Phenol,  Naph- 
thol,  Hydrogen  ion  concentration,  Organic  carbon, 
Liquid  chromatography,  Chemical  analysis. 

Ozone,  due  to  its  characteristics  as  a  powerful 
oxidant,  has  found  use  in  the  destruction  of  toxic 
organic  compounds  in  wastewater.  Its  use  has  been 
limited  however,  because  of  ozone's  rapid  decom- 
position and  low  solubility  in  water.  The  ozonation 
process  may  be  more  efficiently  carried  out  in  a 
two-phase  system.  The  second  phase  consists  of  a 
reusable,  fluorinated  hydrocarbon,  with  an  ozone 
solubility  of  12-14  times  that  of  water.  The  fluorin- 
ated solvent  serves  as  both  an  ozone  source  and  a 
non-aqueous  phase  in  which  the  oxidation  occurs. 
With  this  novel  two-phase  process,  it  is  also  possi- 
ble to  perform  selective  oxidation.  The  experimen- 
tal results  are  presented  for  organic  compounds 
such  as  phenol,  naphthol,  etc.  The  extent  of  degra- 
dation is  measured  in  terms  of  pH  changes,  HPLC, 
and  TOC.  (Author's  abstract) 
W88-04470 


REMOVAL  OF  DISSOLVED  ORGANIC  CON- 
TAMINANTS BY  OZONATION, 

Drexel   Univ.,   Philadelphia,   PA.   Environmental 

Studies  Inst. 

C.  Yurteri,  and  M.  D.  Gurol. 

Environmental  Progress  ENVPDI,  Vol.  6,  No.  4, 

p  240-245,  November  1987.  8  fig,   1  tab,   11  ref, 

append.  EPA  Agreement  No.  R-81 1128-01. 

Descriptors:  'Wastewater  treatment,  'Dissolved 
solids,  'Ozonation,  Chemical  wastewater  treat- 
ment, Water  treatment,  Ozone,  Simulation  analysis, 
Mathematical  models,  Model  studies,  Organic 
compounds,  Oxidation,  Chemical  reactions. 

The  use  of  ozone  for  the  elimination  of  dissolved 
organic  pollutants  from  water  and  wastewaters,  is 
the  focus  of  this  paper.  The  physical  and  chemical 
phenomena  prevailing  during  the  contact  of  a  pol- 
luted liquid  stream  with  gaseous  ozone-air  or 
ozone-oxygen  mixture  in  empty  or  packed  columns 
is  represented  mathematically.  The  simulation  pro- 
cedure is  based  on  defining  the  concentration  pro- 
files of  ozone  and  the  organic  solutes  in  both  liquid 
and  gas  phases  by  means  of  differential  mass  bal- 
ances. Methods  for  the  determination  of  necessary 
model  parameters  is  outlined  and  the  model  is 
analyzed  for  its  sensitivity  to  various  process  varia- 
bles. Major  mechanisms  contributing  to  the  remov- 
al of  organic  pollutants  in  ozone  reactors  are  strip- 
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ping  and  total  oxidation  (direct  plus  indirect).  The 
following  factors  were  found  to  influence  the  over- 
all removal  efficiency:  (1)  chemical  reactivity  of 
the  organic  compound,  expressed  as  the  total  oxi- 
dation rate  constant;  (2)  volatility  of  the  organics, 
indicated  by  the  Henry's  Law  constants;  (3)  con- 
tact opportunity  between  the  phases  measured  by 
the  volumetric  mass  transfer  coefficients;  (4)  gas- 
to-liquid  ratio,  which  together  with  the  bed  char- 
acteristics, determines  the  contact  time;  and  (5) 
influent  ozone  concentration  in  the  gas  phase, 
which  together  with  the  chemical  composition  of 
water,  quantified  as  w,  and  mass  transfer  proper- 
ties, determines  the  available  bulk  ozone  concen- 
tration at  any  given  column  section.  (Lantz-PTT) 
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of  pollutants,  Volatilization,  Sorption,  Biodegrada- 
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Organic  compounds  present  in  many  industrial  ef- 
fluents are  transported  to  varying  extents  to  the 
gaseous  or  solid  phase,  in  addition  to  potential 
biodegradation,  during  treatment.  Knowledge  of 
the  fate  of  such  compounds  is  critical  for  making 
valid  policy  and  engineering  decisions  regarding 
issues  such  as  the  disposal  of  sludges,  effluent 
toxicity,  and  emissions  to  the  ambient  air.  To  quan- 
tify the  relative  distribution  of  the  fate  of  selected 
groups  of  compounds,  a  mathematical  model  was 
developed  to  describe  the  intermedia  transport 
mechanisms  including  volatilization,  solids  sorp- 
tion, and  biodegradation.  The  extent  of  removal 
via  each  modeled  pathway  is  a  function  of  the 
physical  properties  of  the  specific  compound  and 
the  process  design  and  operational  parameters  of 
the  system.  The  following  observations  were  made 
from  this  examination:  (1)  Transport  to  the  solids 
phase  is  significant  for  the  compounds  with  octa- 
nol-water  partition  coefficients  greater  than  5  L/ 
gm;  (2)  Biodegradation  can  be  a  significant  remov- 
al pathway  for  some  compounds  with  low  octanol- 
water  partition  coefficients  and  low  Henry's  con- 
stants, such  as  phenol;  (3)  Natural  volatilization 
across  the  surface  of  ASB  processes  is  only  signifi- 
cant for  compounds  with  Henry's  constants  in  the 
range  of  0.0001  to  0.01  atm-cu  m/mole  where  the 
basin  is  aerated  with  subsurface  aeration  devices; 
(4)  Forced  stripping  via  surface  aeration  can  poten- 
tially provide  greater  than  85%  removal  of  50%  of 
seventy  priority  pollutant  compounds  for  which 
Henry's  constants  are  available;  (5)  Based  on  the 
use  of  this  model,  between  15  and  30%  of  seventy- 
four  priority  pollutants  for  which  octanol-water 
coefficients  are  available  can  be  expected  to  be 
transferred  in  significant  quantities  to  the  solids 
phase  via  sorption  during  biological  wastewater 
treatment;  and  (6)  Comparison  of  predicted  chloro- 
form removal  with  measured  removals  in  conven- 
tional activated  sludge  and  ASB  processes  suggests 
that  overall  chloroform  removal  is  accurately  pre- 
dicted by  the  model  for  these  two  types  of  process- 
es under  the  conditions  of  comparison  used  here. 
(Lantz-PTT) 
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DISINFECTION  EFFICIENCY  AND  PROB- 
LEMS ASSOCIATED  WITH  MATURATION 
PONDS, 
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(Australia). 
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vironmental Health  Lab. 
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Co-composting  of  sewage  sludge  is  a  well-estab- 
lished technology  and  widely  practiced  in  Europe- 
an countries.  The  advantages  of  co-composting 
are:  reduced  cost  of  sludge  composting  by  using 
the  solid  waste  as  bulking  agent;  incorporation  of 
diverse  waste  streams;  lower  capital  costs  than 
most  alternative  technologies;  and  combining  the 
cost  of  sludge  and  solid  waste  disposal.  Other 
advantages  include:  process  flexibility  through 
modular  construction;  reduced  volume  and  mass  of 
solid  waste  to  landfills;  good  environmental  con- 
trol; marketable  products  can  be  produced;  and 
compatibility  with  recycling.  The  three  main  ele- 
ments of  co-composting  are:  preprocessing;  com- 
posting; and  postprocessing.  (Main-PTT) 
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Land  application  disposal  methods  were  examined 
as  an  economic  means  of  disposing  secondary 
wastewater  sludge  containing  food  processing  re- 
siduals from  a  poultry  processing  facility  during 
winter.  Wastewater  residuals  contained  0.5% 
solids  with  11%  nitrogen,  2%  phosphorous,  0.75% 
potassium,  and  acceptable  levels  of  essential  and 
nonessential  trace  minerals.  The  residuals  were  ap- 
plied to  bermed  application  cells  at  rates  of  0,  8,000 
16,000,  32,000  and  56,000  gallons  per  acre.  The 
solids  application  rates  were  0,  0.2,  0.4,  0.6  and  1.1 
dry  tons  per  acre.  Residuals  were  absorbed  by 
snow  or  into  the  soil  within  30  minutes  following 
application.  Differences  in  hay  yield  and  quality 
were  minor  among  treatments.  All  treated  cells 
produced  greater  yields  than  the  control.  Winter 
application  of  residuals  can  be,  under  a  carefully 
controlled  and  well-managed  program  to  avoid 
runoff,  an  environmentally  sound  management 
practice.  (Main-PTT) 
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Toxicity,  Oxidation,  Dye  industry  wastes,  Water 
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At  Mount  Holly,  New  Jersey,  the  local  sewerage 
authority  accepts  sludge,  septage,  leachate  and 
non-hazardous  industrial  wastes  from  other  treat- 
ment plants  and  generators  in  the  area,  and  ther- 
mally processes  it  with  its  own.  The  practice  of 
receiving  and  processing  off-site  material  was  the 
result  of  excess  capacity  in  Mount  Holly's  sludge 
processing  plant,  and  new  sludge  disposal  regula- 
tions established  by  the  New  Jersey  Department  of 
Environmental  Protection.  To  increase  efficiency, 
procedures  for  sampling  off-site  solids;  receiving 
the  material;  dealing  with  increased  odors  from 
tipping  and  receiving;  and  handling  the  impact  of 
the  additional  material  on  plant  processes  have 
been  developed,  discharge  quality  has  remained 
excellent.  BOD  removal  rates  are  generally  above 
98%.  Preliminary  treatment  through  rehabilitated 
trickling  filters  and  subsequent  powdered  carbon 
adsorption  in  the  biological  treatment  process  pre- 
serve the  quality  of  the  final  discharge.  Tertiary 
rapid  sand  filters  provide  a  backup  when  needed. 
The  fee  schedule  is  based  on  the  solids  content  and 
type  of  material  to  be  processed.  Processing  off- 
site  sludge  has  been  successful  at  Mount  Holly,  and 
is  a  source  of  revenue  that  offsets  some  of  the 
operating  costs.  (Main-PTT) 
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The  Denver  Sewage  Disposal  District  initiated  an 
engineering  study  to  determine  the  feasibility  of 


transferring  all  primary  sludge  from  the  Denver 
Northside  Plant  (DNS)  through  an  existing  1.6- 
mile  pipeline  system  to  the  Central  Plant  for  anaer- 
obic digestion  until  the  Central  Plant  expansion  is 
completed.  The  transfer  of  raw  sludge  from  DNS 
to  the  Central  Plant  would  allow  discontinuation 
of  DNS  digestion  operations,  reducing  its  oper- 
ations and  maintenance  costs,  and  would  produce 
more  methane  gas  at  the  Central  Plant.  Cost  of  the 
sludge  transfer  system  was  estimated  at  $50,000 
while  total  benefits  would  be  approximately 
$500,000.  Two  progressive  cavity  pumps  were 
specified,  a  high-low  level  switch  was  installed  in 
the  DNS  center  well,  a  flow  switch  was  installed 
in  the  suction  port  of  each  pump,  and  a  pressure 
sensor  was  installed  in  the  common  discharge  line 
to  shut  off  the  motor  if  the  pressure  in  the  sludge 
line  exceed  125  psi.  Preliminary  data  show  that  the 
additional  gas  generated  from  the  DNS  raw  sludge 
transfer  project  is  worth  approximately  $600  a  day. 
(Main-PTT) 
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Major  waste  products  from  fertilizer  manufacture 
are  calcine  and  so-called  phosphogypsum,  calcium 
sulfate.  The  oxidation  and  leaching  of  calcine  pro- 
duces a  liquid  with  a  strong  acidity  and  hence  is 
acid  generating.  Disposal  of  phosphogypsum,  an 
acidbearing  waste,  is  normally  effected  by  con- 
struction of  a  tailings  impoundment,  similar  in 
nature  to  those  utilized  for  tailings  disposal  in  the 
mining  industry.  This  paper  adrresses  the  general 
chemistry,  pollution  potential,  and  chemical  attack 
potential  of  both  calcine  and  phosphogypsum  and 
the  impact  these  have  on  their  disposal.  The  simi- 
larities and  differences  in  the  design  philosophy  for 
acid-bearing  and  acid-generating  waste  facilities 
are  then  discussed.  (Author's  abstract) 
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neering. 

For  primary  bibliographic  entry  see  Field  5D 
W88-03709 


INTERNATIONAL  COOPERATION  FOR  THE 
IMPROVEMENT  OF  ENVIRONMENTAL 
SANITATION  BY  JAPAN, 

Ministry  of  Health  and  Welfare,  Tokyo  (Japan). 
For  primary  bibliographic  entry  see  Field  5D 
W88-03711 


NORTH  AMERICAN  AND  EUROPEAN  EXPE- 
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Improvement  of  basic  sanitation  including  solid 
waste  management  is  an  urgent  need  in  urban 
fringe  areas  of  developing  countries.  The  research 
and  development  of  non-conventional  solid  waste 
management  systems  for  these  areas  has  been  ear- 
ned out  in  large  Latin  American  cities  because  the 
conventional  door-to-door  collection  technology  is 
not  applicable  for  technical,  economic  and  socio- 
cultural  reasons.  The  basic  concepts  and  proce- 
dures for  the  improvement  of  solid  waste  manage- 
ment in  urban  fringe  areas  are  clear.  Due  to  the 
rapid  transition  of  these  areas  in  quantitative  and 
qualitative  terms,  the  necessity  of  further  active 
discussions  on  this  theme  based  on  practice  is 
concluded.  For  example,  some  technologies  which 
may  have  been  appropriate  for  the  first  generation 
who  migrated  from  rural  areas  may  not  be  appro- 


priate for  the  second  and  third  generation  who 
have  become  accustomed  to  urban  life.  It  may  be 
more  practical  to  consider  such  technologies  as 
transitorily  appropriate.  (Author's  abstract) 
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Use  of  composting  as  a  potential  sludge  manage- 
ment tool,  previously  limited  to  small-scale 
wastewater  treatment  facilities  is  now  finding 
wider  acceptance.  This  is  primarily  due  to  increas- 
ing public  and  regularity  pressures  to  lessen  the 
availability  of  landfills  and  oceans  for  sludge  dis- 
posal. Three  large  facilities  located  in  Philadelphia, 
Pa.,  Denver,  Colo.,  and  Oakland,  Calif,  demon- 
strate this  new  trend.  The  Philadelphia  facility  is 
expected  to  be  completed  in  January  1988.  This  32 
million  dollar  facility  includes:  scales  and  scale 
house,  mixing  and  receiving  building,  64,000  sq  ft 
compost  drying  structure,  one  acre  screening  area, 
operation  and  maintenance  center,  18-acre  com- 
posting area  with  semi-permanent  aeration  system 
and  areas  for  wood  chip  and  compost  storage.  This 
facility,  with  its  maximum  daily  capacity  of  405 
dry  tons  of  sludge,  is  the  largest  in  USA.  The 
sludge  compost  products  are  used  in  four  pro- 
grams: marketing,  bulk  application,  strip  mine  rec- 
lamation, and  giveaway.  Use  of  the  compost  in 
Garden  State  Race  Track,  Keystone  Raceway, 
hotels  in  Atlantic  City,  NJ,  golf  courses  and  other 
areas  point  to  the  success  of  the  marketing  effort 
by  the  city  of  Philadelphia.  Other  bulk  uses  are  in 
farmlands  both  in  Pennsylvania  and  New  Jersey. 


Of  the  four  usages  of  compost  sludge  strip  mine 
reclamation  is  the  most  costly.  The  Denver  facility 
put  into  service  in  June  1986  has  a  capacity  of  100 
dry  tons  per  day.  The  high-grade  finished  compost 
sells  for  $12-16  per  cu  yd  delivered.  Market  study 
indicates  the  demand  for  this  product  will  be  five 
times  greater  than  supply.  The  Oakland  facility 
grew  out  of  the  original  1944  treatment  plant.  The 
present  plant,  a  six-acre  facility,  started  operation 
in  July  1983  and  at  present  produces  17  tons  per 
day  of  dry  compost.  The  marketing  study  indicates 
that  sales  revenues  of  $6-$9/cu  yd  are  achievable 
(Ray-PTT) 
W88-03828 


RHIZOSPHERE  MYCOFLORA  OF  GROUND- 
NUT GROWN  IN  SEWAGE  AND  SLUDGE 
TREATED  SOILS, 

Marathwada  Univ.,  Aurangabad  (India). 

L.  V.  Gangawane,  and  L.  Kulkarni. 

Indian  Phytopathology  IPHYAU,  Vol.  38,  No.  4, 

p  756-757,  December  1985.  1  tab,  5  ref. 

Descriptors:  'Wastewater  irrigation,  'Sludge  dis- 
posal, 'Soils,  Rhizoplane,  Land  disposal,  Fungi, 
Agriculture,  Domestic  wastes,  Groundnut. 

The  microbial  changes  in  the  root  areas  of  ground- 
nut grown  in  sewage  and  sludge  treated  soils  were 
studied.  Experiments  were  carried  out  in  earthen- 
ware pots  completely  filled  with  activated  sludge 
and  normal  field  soil  (1:1).  Other  pots  were  filled 
with  sandy  loam  soil  collected  from  fields  irrigated 
with  well  water.  These  pots  were  than  irrigated 
with  domestic  untreated  sewage.  Control  pots  con- 
tained the  above  sandy-loamed  soil  and  were  irri- 
gated with  tap  water.  A  total  of  22  species  of  fungi 
were  observed  during  the  growth  period  of 
groundnut  plants.  A  higher  number  of  species  was 
found  in  sewage-treated  soils  (17)  than  in  sludge- 
treated  soils  (14)  as  against  only  13  in  untreated 
soils  (control).  These  differences  in  the  rhizoplane 
mycoflora  can  be  attributed  to  the  direct  effect  of 
different  constituents  present  in  the  sewage  or 
sludge  or  indirectly  to  the  changes  in  root  exudate 
pattern  of  the  plants.  (Ray-PTT) 
W88-03846 


MONITORING  AND  STUDY  PROGRAM  OF 
AN  INTERREGIONAL  WASTEWATER  RECLA- 
MATION SYSTEM  FOR  AGRICULTURE, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-03851 


RECYCLING   TO   REDUCE   SEDIMENT   DIS- 
CHARGE IN  PLACER  MINING  OPERATIONS, 

Alaska  Univ.,  Anchorage. 

For  primary   bibliographic   entry   see   Field   5D. 

W88-03855 


HEAVY  METALS  IN  SOIL  FROM  LAND  REC- 
LAMATION WITH  SLUDGE, 

Indiana  Univ.  of  Pennsylvania. 

S.  L.  Tackett,  and  A.  M.  Yadvish. 

Journal     Water     Pollution     Control     Federation 

JWPF5,  Vol.  59,  No.  5,  p  294-298,  May  1987   4 

tab,  14  ref. 

Descriptors:  'Sludge  disposal,  'Heavy  metals, 
'Municipal  sludge,  'Land  reclamation,  'Strip-mine 
land,  'Somerset  county,  Pennsylvania,  Lead, 
Copper,  Zinc. 

Municipal  sludge  has  been  used  in  Somerset 
county,  Pa.,  as  a  fertilizer  for  reclaiming  strip- 
mined  land.  Although  the  effects  of  sludge  use  on 
cropland,  including  build-up  of  heavy  metals  in  soil 
are  known,  the  long  term  effects  of  municipal 
sludge  in  strip-mined  land  is  not  known.  There  is  a 
potential  for  greater  heavy  metal  build-up  in  strip- 
mined  than  in  cropland,  because  sludges  with 
higher  metal  concentrations  are  permitted  for  mine 
land  reclamation  and  more  sludge  is  applied  per 
acre  for  reclamation  purposes.  Also  strip-mined 
land  tends  to  be  more  porous  than  agricultural 
land.  There  was  a  definite  increase  in  lead,  copper, 
and  zinc  concentrations  in  the  soil  following  the 
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land  application  of  sludge.  Although  the  actual 
concentrations  of  the  three  metals  varied  widely 
from  place  to  place  in  the  fields,  their  average 
values  showed  a  distinct  relationship  between  the 
metal  build-up  in  the  soil  and  the  metal  concentra- 
tion in  the  sludge.  Cadmium  concentration  varied 
in  the  soil  samples  but  the  average  was  not  signifi- 
cantly higher  than  non-sludged  soils.  A  disturbing 
aspect  of  this  research,  was  the  finding  that  most  of 
the  sites  reclaimed  with  sludge  are  now  used  for 
farming.  (Ray-PTT) 
W88-03858 


EXTRACTABILITY   AND    BIOAVAILABILITY 

OF  ZINC,  NICKEL,  CADMIUM  AND  COPPER 

IN    THREE    DANISH    SOILS    SAMPLED    5 

YEARS  AFTER  APPLICATION  OF  SEWAGE 

SLUDGE, 

Rothamsted     Experimental     Station,     Harpenden 

(England).  Dept.  of  Soils  and  Plant  Nutrition. 

J.  R.  Sanders,  T.  M.  Adams,  and  B.  T.  Christensen. 

Journal  of  the  Science  of  Food  and  Agriculture 

JSFAAE,  Vol.  37,  No.  12,  p  1155-1164,  Dec.  1986. 

1  fig,  8  tab,  18  ref. 

Descriptors:  *Zinc,  *Nickel,  'Cadmium,  'Copper, 
•Barley,  *Beet,  *Sludge,  *Sludge  disposal,  *Land 
disposal,  Metals,  Bioaccumulation,  Denmark,  Soil 
types,  Hydrogen  ion  concentration,  Crop  yield. 

Sewage  sludge  containing  high  concentrations  of 
potentially  toxic  elements  such  as  zinc,  nickel,  cad- 
mium and  copper  poses  problems  when  deposed  of 
on  agricultural  land.  Added  metals  may  accumu- 
late and  persist  in  soils  and  cause  enhanced  plant 
uptake  many  years  after  sludge  application  has 
ceased.  The  chemistry  and  bioavailability  of  added 
metals  have  been  studied  frequently,  but  over  rela- 
tively short  periods  following  sludge  application; 
long  term  effects  rarely  been  measured.  Soils  from 
three  Danish  experiments  testing  identical  quanti- 
ties of  sewage  sludge  were  sampled  5  years  after 
the  application  of  sludge  ceased.  Chemical  studies 
on  the  soils  involving  single  and  sequential  extrac- 
tions, displaced  solution  measurements  and  plant 
uptake  experiments  in  a  glasshouse  showed  that 
sludge-added  zinc,  nickel,  cadmium  and  copper 
persisted  in  extractable  and  bioavailable  forms  in 
the  topsoils  and  that  soil  pH  and  texture  influenced 
their  chemistry  and  availability.  0.1  M  calcium 
chloride  is  the  best  extractantant  among  those  tried 
for  predicting  plant  concentrations.  There  was  no 
effect  either  of  soil  or  of  sludge  treatment  on  the 
yield  of  barley  plants.  (Ray-PTT) 
W88-03878 


EFFECT  OF  SLAUGHTERHOUSE  EFFLUENT 
AND  WATER  IRRIGATION  UPON  AGGREGA- 
TION IN  SEASONALLY  DRY  NEW  ZEALAND 
SOIL  UNDER  PASTURE, 

New  Zealand  Soil  Bureau,  Lower  Hutt. 

G.  J.  Churchman,  and  K.  R.  Tate. 

Australian  Journal  of  Soil   Research  ASORAB, 

Vol.  24,  No.  4,  p  505-16,  1986.  3  fig,  4  tab,  35  ref. 

Descriptors:  *Soil  aggregates,  'Slaughterhouse  ef- 
fluents, *Land  disposal,  'Irrigation,  'Wastewater 
irrigation,  'Clays,  Scanning  electron  microscopy, 
Pastures,  Organic  matter,  Effluents,  Food-process- 
ing wastes. 

The  aggregation  of  soils  is  affected  by  organic 
matter,  soluble  ions  and  water,  among  other  fac- 
tors. Slaughterhouses  play  an  extremely  important 
part  in  New  Zealand's  economy.  Much  slaughter- 
house effluent  is  disposed  on  pastures.  Studies  of 
the  long-term  (>  25  yr)  treatment  of  a  slit  loam 
soil  under  pasture  with  slaughterhouse  effluent 
showed  that  effluent  did  not  affect  macroaggregate 
stabilities  as  measured  by  wet-sieving,  but  in- 
creased the  stability  of  clay  aggregation  as  meas- 
ured after  selective  disaggregation  treatments. 
Highly  humidified  organic  matter  was  associated 
with  the  soil  clays  as  a  result  of  slaughterhouse 
effluent  treatment.  Studies  of  the  similarly  long- 
term  irrigation  of  the  same  soil  type  with  water 
showed  that  water  decreased  the  stabilities  of  ma- 
croaggregates  as  long  as  they  were  kept  wet,  but 
increased  their  stabilities  after  air-drying.  Scanning 
electron  microscopy  showed  a  web  that  became 
firmly  bound  to  soils  only  after  drying.  Stabilities 


of  aggregated  clays  were  largely  unchanged  by 
water  irrigation,  though  their  sensitivity  to  the 
removal  of  polysaccharides  and  organically  bound 
cations  was  increased  by  this  treatment.  Changes  in 
stabilities  were  not  be  related  to  earthworm  num- 
bers or  to  the  extent  of  mycorrhizal  infection. 
(Ray-PTT) 
W88-03881 


SUBSURFACE      INJECTION      OF      LIQUID 
WASTE  WITH  EMPHASIS  ON  FLORIDA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

J.  J.  Hickey,  and  J.  Vecchioli. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Supply  Paper  2281,  1986. 

25  p,  19  fig,  5  tab,  26  ref. 

Descriptors:  'Injection  wells,  'Underground  waste 
disposal,  'Florida,  'Waste  disposal. 

Subsurface  injection  of  liquid  waste  is  used  as  a 
disposal  method  in  many  parts  of  the  country.  It  is 
used  particularly  when  other  methods  for  manag- 
ing liquid  waste  are  either  not  possible  or  are  too 
costly.  Interest  in  subsurface  injection  as  a  waste- 
disposal  method  stems  partly  from  a  recognition 
that  surface  disposal  of  liquid  waste  may  establish  a 
potential  for  degrading  freshwater  resources. 
Where  hydrogeologic  conditions  are  suitable  and 
where  surface  disposal  may  cause  contamination, 
subsurface  injection  is  considered  an  attractive  al- 
ternative for  waste  disposal.  Decisions  to  use  sub- 
surface injection  need  to  be  made  with  care  be- 
cause, where  hydrogeologic  conditions  are  not 
suitable  for  injection,  the  risk  to  water  resources, 
particularly  groundwater,  could  be  great.  The  se- 
lection of  subsurface  injection  as  a  waste-disposal 
method  requires  thoughtful  deliberation  and,  in 
some  instances,  extensive  data  collection  and  anal- 
yses before  a  decision  is  finally  made.  Subsurface 
injection  is  an  unusual  method  of  waste  disposal. 
As  such,  many  state  and  local  governmental  offi- 
cials and  environmentally  concerned  citizens  who 
make  decisions  about  waste-disposal  alternatives 
may  know  little  about  it.  This  report  presents  an 
elementary  guide  to  subsurface  injection  and  pre- 
sents subsurface  injection  practices  in  Florida  as  an 
example  of  how  one  state  is  managing  injection. 
(USGS) 
W88-0390O 


POLLUTION  POTENTIAL  OF  PIT  QUARRIES 
EMPLOYED  AS  WASTE  DISPOSAL  SITES, 

Missouri  Univ.-Rolla.  Dept.  of  Geophysics. 
R.  D.  Rechstien,  C.  Woodbury,  L.  Await,  and  S. 
McDonnell. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-183208/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Final  Technical  Completion  Report,  Missou- 
ri Water  Resources  Research  Center,  Columbia. 
November  22,  1982.  22  p,  9  fig,  13  ref.  Contract 
No.  14-34-0001-2127.  Project  No.  OWRT  A-136- 
MO. 

Descriptors:  'Path  of  pollutants,  'Leachates,  'San- 
itary landfills,  'Land  disposal,  'Quarries,  Waste 
disposal,  Leaching,  Monitoring,  Models,  Model 
studies,  Landfills,  Pollutant  identification,  Missou- 


The  use  of  abandoned  pit  quarries  as  waste  dispos- 
al sites  presents  a  problem  of  potential  water  pollu- 
tion if  leachate  is  carried  through  existing  channels 
to  areas  far  removed  from  the  depositional  site.  A 
geophysical  procedure  based  upon  an  electrical 
resistivity  method  was  used  to  map  small  concen- 
trations (volumes)  that  would  represent  leakage,  or 
migration,  of  the  leachate  from  the  filled  pit.  The 
Dipole-dipole  electrical  resistivity  field  procedure 
was  found  suitable  for  monitoring  leachate  from 
the  waste  disposal  site  known  as  the  Gray  Clay 
mine.  An  inverse  modeling  procedure  employing 
alpha  centers  was  adopted  to  locate  small  pockets 
of  highly  conductive  leachate.  Although  the  alpha 
center  inversion  technique  appears  to  be  quite 
promising  as  a  method  of  monitoring  sanitary  land- 
fills for  their  pollution  potential,  considerable  work 
is  required  to  refine  the  method  to  a  practical 
application  method.  (Geiger-PTT) 


W88-03933 


REUSE    OF    INDUSTRIAL    FERMENTATION 
WASTEWATERS, 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Chemical 

Engineering. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-03940 


CHEMISTRY  OF  HEAVY  METALS  IN  DI- 
GESTED SEWAGE  SLUDGE  -  I.  COPPER  (ID 
COMPLEXATION  WITH  SOLUBLE  ORGANIC 
MATTER, 

Oxford  Univ.  (England).  Dept.  of  Agricultural  Sci- 
ence. 
For  primary   bibliographic   entry  see  Field   5D. 

W88-04017 


CHEMISTRY  OF  HEAVY  METALS  IN  DI- 
GESTED SEWAGE  SLUDGE  -  II.  HEAVY 
METAL  COMPLEXATION  WITH  SOLUBLE 
ORGANIC  MATTER, 

Oxford  Univ.  (England).  Dept.  of  Agricultural  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  5D. 
W88-04018 


AMMONIA  VOLATILIZATION  FROM 
LIQUID  DIGESTED  SEWAGE  SLUDGE  AS  AF- 
FECTED BY  PLACEMENT  IN  SOIL, 

Agricultural  Research  Service,  Suffolk,  VA.  Tide- 
water Research  and  Continuing  Education  Center. 
F.  J.  Adamsen,  and  B.  R.  Sabey. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  51,  No.  4,  p  1080-1082,  July-August  1987.  1 
fig,  1  tab,  13  ref. 

Descriptors:  'Ammonia,  'Volatilization,  'Sludge, 
'Land  application,  'Wastewater  disposal,  Nitrifi- 
cation, Loam,  Chemical  analysis. 

In  a  laboratory  study,  liquid  sewage  sludge  was 
added  to  an  Olney  sandy  loam  (fine-loamy,  mixed, 
mesic,  Ustollic  Haplargids)  at  a  rate  equivalent  to 
7.6  Mg/ha  either  on  the  surface  or  25  mm  below 
the  surface.  The  sludge  contained  11.2  g/kg  NH4- 
N  and  21.6  g/kg  organic-N  on  a  dry  weight  basis 
and  27  g/L  solids.  Surface  applied  sludge  lost 
40.3%  of  its  NH4-N  as  NH3  in  the  first  2  weeks 
(95%  of  the  total  loss)  while  subsurface  applied 
sludge  lost  0.35%  of  added  NH4-N  as  NH3  in  the 
same  period.  Total  NH3-N  loss  from  surface  ap- 
plied liquid  sludge  was  36.0  kg/ha,  which  was 
42.4%  of  added  NH4-N.  At  the  end  of  the  study 
96%  of  the  inorganic-N  was  in  the  form  of  N03  in 
sludge  amended  treatments.  Fertilizer  value  of 
liquid  sludge  will  be  greater  with  subsurface  injec- 
tion than  surface  application.  Where  available  N 
limits  sludge  loading  rates  surface  application 
would  reduce  land  requirements.  (Author's  ab- 
stract) 
W88-04046 


CONVERSION  OF  MUNICIPAL  SLUDGE  TO 
OIL, 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 

For   primary   bibliographic   entry   see   Field   5D. 
W88-04071 


BOSTON  PROJECT  TESTS  METHODS  AND 
MARKETS, 

Massachusetts      Water      Resources      Authority, 

Boston. 

R.  P.  Trubiano,  M.  Thayer,  S.  J.  Kruger,  and  F. 

Biocycle  BCYCDK,  Vol.  28,  No.  7,  p  23-26, 
August  1987.  2  tab. 

Descriptors:  'Composting,  'Massachusetts, 
'Sludge  disposal,  'Land  disposal,  'Recycling, 
•Sludge  utilization,  Dewatering,  Soil  amendments, 
Waste  disposal,  Landfills,  Waste  management. 

The  Massachusetts  Water  Resources  Authority 
(MWRA)  began   operating  a  sludge  composting 
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facility  as  a  demonstration  project  in  November 
1984.  The  facility  consists  of  45.000  sq  ft  of  paved 
area  adjacent  to  the  Deer  Island  wastewater  treat- 
ment plant.  Sludge  processed  by  the  composting 
facility  is  fed  either  by  gravity,  or  pumped  to  a 
storage  tank  via  a  connection  off  the  sludge  dis- 
charge line  to  Boston  Harbor.  Sludge  is  mixed 
with  bulking  material  by  a  front-end  loader  and 

f)laced  on  a  one-foot  bed  of  woodchips.  Material  is 
eft  in  the  processing  piles  for  2 1  days.  After  proc- 
essing, the  compost  piles  are  broken  down  for 
curing  and  the  woodchips  are  recovered  on  a 
mechanical  deck  screen.  The  Massachusetts  De- 
partment of  Environmental  Quality  Engineering 
(DEQE)  determines  the  quality  of  the  sludge  for 
different  uses.  Several  projects  are  being  conduct- 
ed to  determine  the  applicability  of  MWRA  com- 
post for  various  end  uses  and  its  effect  on  the 
application  site.  A  greenhouse  study  will  analyze 
the  agronomic  suitability  of  the  product  for  use  in 
horticulture.  Test  distribution  projects  will  be  co- 
ordinated with  DEQE  to  monitor  the  effects  of  the 
sludge  on  public  land  renovation  and  reclamation 
sites.  The  MWRA's  Residuals  Management  Facili- 
ty Plan  calls  for  the  development  of  mid-term 
privatization  services  for  sludge  processing  and 
disposal  from  at  least  1991  through  1995.  The 
Authority's  long-term  sludge  management  option 
will  be  operational  from  1995  to  2020.  (Geiger- 
PTT) 
W88-04087 


TREATING      WASTEWATER      WITH      HYA- 
CINTHS, 

Austin  Water  and  Wastewater  Utility,  TX. 

For  primary  bibliographic  entry  see  Field   5D. 

W88-04088 


SLUDGE  PROVES  EFFECTIVE  AS  FERTILIZ- 
ER, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 

J.  A.  Johnson,  T.  Gallagher,  and  L.  M.  Naylor. 
Biocycle   BCYCDK,   Vol.   28,   No.   7,   p   33-35, 
August  1987.  6  tab,  3  ref. 

Descriptors:  'Sludge  utilization,  'Fertilizer,  "Land 
disposal,  'Deciduous  trees,  'Sludge  disposal,  Ni- 
trogen, Heavy  metals,  Minerals,  Nutrients,  Bio- 
mass,  Municipal  wastes,  Waste  disposal,  Waste 
management,  Fertilization,  Potassium,  Recycling. 

The  use  of  dewatered  sewage  sludge  was  com- 
pared with  commercial  mineral  fertilizer  as  a 
source  of  crop  nutrients  to  enhance  the  growth  of 
hybrid  poplar  trees.  Dewatered  sewage  sludge  was 
spread  at  rates  of  1 1.2,  22.4,  and  44.8  dry  mgAa  on 
three  strips  of  0.24  ha  each.  Three  similar  strips 
received  commercial  fertilizer.  In  the  spring  of 
1981,  hybrid  poplar  cuttings  were  planted.  In  early 
September  of  1982,  leaf  samples  were  collected 
from  all  of  the  clones  in  all  of  the  treatments  and 
analyzed  for  nutrient  content  and  total  metals.  The 
foliar  nutrient  and  mineral  analysis  showed  no 
significant  differences  between  treatments  except 
in  potassium.  The  sludge  amended  treatments  were 
not  significantly  different  from  each  other  nor  the 
control  in  the  amount  of  foliar  potassium,  whereas 
three  fertilzied  plots  had  a  significantly  higher 
foliar  potassium  than  the  sludge  or  control  plots. 
There  was  no  significant  difference  in  the  metal 
concentration  of  the  foliage  between  the  sludge 
amended  plots  and  the  controls  of  fertilized  plots. 
The  total  growth  as  measured  from  above-ground 
biomass  accumulation  in  all  of  the  sludge  treat- 
ments was  larger  than  that  in  any  of  the  plots 
treated  with  commercial  fertilizer.  For  this  site,  the 
use  of  municipal  sewage  sludge  was  found  to  be  an 
effective  fertilizer  option  for  rapid  production  of 
woody  biomass.  (Geiger-PTT) 
W88-04089 


TALE  OF  TWO  WASTES, 

PPG  Industries,  Inc.,  Pittsburgh,  PA. 

S.  W.  Weber. 

Biocycle   BCYCDK,    Vo.    28,    No.    7,   p   36-37, 

August  1987. 

Descriptors:     'Calcium     carbonate,     'Municipal 
wastes,    'Sludge    disposal,     'Sludge    utilization, 


•Land  disposal,  Waste  management,  Leachates, 
Landfills,  Vegetation,  Leaching,  Limestone, 
Sodium  compounds.  Land  reclamation,  Water  pol- 
lution prevention,  Heavy  metals,  Recycling. 

The  Barberton  Lime  Lakes  formed  by  the  soda  ash 
operations  of  Pittsburgh  Plate  Glass  Company 
(now  called  PPG  Industries)  in  the  late  20th  centu- 
ry represent  an  environmental  wasteland  devoid  of 
vegetation  and  wildlife  due  to  their  high  alkalinity. 
In  1982,  PPG  formed  a  task  force  of  environmental 
scientists  and  engineers  to  look  for  ways  to  reclaim 
the  lime  lakes.  A  synthetic  soil  was  formed  by 
mixing  sludge  from  municipal  waste  treatment 
with  the  lakes  material.  The  task  force  has  estab- 
lished base  levels  for  groundwater  contamination, 
collected  data  on  leachates,  researched  ways  to 
support  plant  growth  on  the  lime  lakes  structures, 
and  worked  in  developing  specialized  equipment  to 
operate  under  all  weather  conditions  on  the  lime 
lakes  surface.  Sludge  is  hauled  to  the  operating 
area  and  spread  at  a  controlled  thickness  on  the 
surface  of  the  lime  waste.  Several  inches  of  materi- 
al are  excavated  and  mixed  with  the  sludge.  Grad- 
ing is  accomplished  in  stages  by  spreading  sludge, 
mixing  it  into  the  waste,  and  moving  and  spreading 
the  mixture  to  achieve  the  desired  contour.  More 
than  a  dozen  species  of  plants,  including  grasses, 
legumes  and  various  trees  are  in  the  third  season  of 
growth  on  the  reclaimed  areas.  Natural  grasses, 
flowers  and  weeds  are  invading  the  test  areas  as 
well  as  foxes,  rabbits,  mice  and  birds.  The  reclama- 
tion program  has  also  reduced  potential  ground- 
water contamination.  The  lime  lakes  materials' 
high  alkaline  value  fix  the  sludge's  heavy  metals, 
significantly  reducing  leaching  into  groundwater. 
The  project  has  a  permit  running  through  1988  to 
operate  on  a  36  acre  test  plot  with  full  scale 
equipment.  A  permit  is  being  sought  to  use  this 
innovative  technology  on  a  long-term  basis  to  re- 
claim all  600  acres  of  the  lime  lakes.  (Geiger-PTT) 
W88-04090 


WHEAT  HAY  GROWN  WITH  SLUDGE, 

Arizona  Univ.,  Tucson.  Coll.  of  Agriculture. 
A.  D.  Day,  R.  K.  Thompson,  and  R.  S.  Swingle. 
Biocycle   BCYCDK,   Vol.   28,   No.    7,   p   40-41, 
August  1987.  3  tab. 

Descriptors:  'Sludge  utilization,  'Fertilizers, 
'Land  disposal,  'Sludge  disposal,  'Hay,  Phospho- 
rus, Potassium,  Nitrogen,  Nutrients,  Wheat,  Heavy 
metals,  Minerals,  Lead,  Nickel,  Cadmium,  Zinc, 
Copper,  Crop  production. 

An  experiment  at  the  Mesa  (Arizona)  Agricultural 
Center  compared  the  effects  of  dried  sewage 
sludge  and  inorganic  fertilizers  on  the  yield  and 
quality  of  hay  from  Zaragoza  wheat.  Three  fertiliz- 
er treatments  were  used:  (1)  recommended  rates  of 
N,  P,  and  K  for  wheat  in  Arizona;  (2)  dried  sewage 
sludge  from  the  Phoenix  Sewage  Treatment  Plant 
to  supply  N  in  amounts  equal  to  the  recommended 
rate;  and  (3)  inorganic  fertilizers  to  provide  N,  P, 
and  K  in  amounts  equal  to  those  applied  in  the 
sewage  sludge.  The  suggested  fertilizer  rate  used 
for  wheat  was  based  on  past  cropping  history  and 
soil  tests.  Average  number  of  days  from  planting  to 
flowering  and  plant  height  were  similar  for  all 
fertilizer  treatments.  Average  lodging  and  hay 
yields  for  wheat  fertilized  with  only  sewage  sludge 
and  wheat  fertilized  with  N,  P,  and  K  from  com- 
mercial fertilizer  in  amounts  equal  to  those  in 
sewage  sludge  were  similar  and  higher  than  the 
lodging  and  hay  yields  for  wheat  fertilized  with 
suggested  amounts  of  N,  P,  and  K  from  commer- 
cial fertilizer.  In  vitro  dry  matter  disappearance 
and  total  protein  concentrations  in  wheat  hay  were 
similar  in  hay  from  all  fertilizer  treatments.  Hay 
grown  with  sewage  sludge  and  hay  grown  with  N, 
P,  and  K  from  commercial  fertilizer  equal  to  the 
N,  P,  and  K  in  sewage  sludge  contained  more  Pb 
and  Ni  than  did  hay  produced  with  suggested  N, 
P,  and  K  from  commercial  fertilizer.  These  data 
suggest  that  a  grower  can  produce  high  quality 
wheat  hay  for  livestock  feed  using  sewage  sludge 
as  a  source  of  fertilizer  and  that  the  hay  will  not 
contain  excessive  amounts  of  Cd,  Zn,  Cu,  Pb,  and 
Ni.  Concentrations  of  N,  P,  K,  Na,  and  total 
soluble  salts  were  higher  in  soil  fertilized  with 
dried  sewage  sludge  for  10  years  than  they  were  in 
the  original  soil.  (Geiger-PTT) 


W88-04091 


NUCLEAR  REPOSITORIES  IN  NEW  ENG- 
LAND -  A  REGIONAL  THREAT  TO  WATER 
RESOURCES, 

New  Hampshire  Hazardous  Waste,  Water  Supply 
and  Pollution  Control  Commission,  Concord. 
M.  A.  Sills. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  101,  No.  2,  p  209-215,  June 
1987.  5  fig,  1  tab,  2  ref. 

Descriptors:  'Radioactive  waste  disposal,  'Site  se- 
lection, 'Evaluation,  'Water  pollution  prevention, 
•Groundwater  pollution,  'Radioactive  wastes, 
Groundwater,  Water  pollution,  Water  supply, 
New  England,  Domestic  water,  Aquifers,  Bed- 
rock, Public  opinion. 

In  1982  the  Department  of  Energy  (DOE)  was 
directed  to  find  two  sites  for  nuclear  waste  reposi- 
tories in  the  continental  USA.  The  repositories 
were  to  be  underground  caverns  located  thousands 
of  feet  below  the  surface  in  salt  beds,  basalt,  vol- 
canic tuff  or  hard  crystalline  bedrock  formations 
which  would  theoretically  render  the  radioactive 
material  harmless  because  contact  with  the  envi- 
ronment would  be  theoretically  impossible.  How- 
ever, the  concept  has  not  been  verified  in  practice. 
The  national  screening  of  potential  sites  in  crystal- 
line rock  for  the  second  repository  was  completed 
in  1986  and  the  list  included  three  sites  in  New 
England.  Public  outcry,  and  the  results  of  a 
number  of  comprehensive  state  and  local  level 
studies  caused  the  DOE  to  announce  that  the 
search  for  a  crystalline  repository  was  indefinitely 
suspended.  Although  socio-economic  and  political 
factors  were  associated  with  the  decision,  there 
was  also  a  huge  risk  to  New  England  water  re- 
sources from  such  disposal  techniques.  Deep  gran- 
ite bedrock  aquifers  leak  both  horizontally  and 
vertically  to  the  surrounding  surface  waters,  so 
location  of  radioactive  material  repositories  in 
these  areas  will  always  represent  a  threat  to  region- 
al water  supply.  The  general  area-wide  constraints 
are  explained,  and  the  results  of  a  comprehensive 
technical  review  of  the  site  proposed  in  New 
Hampshire  are  detailed.  Specific  water  resource 
limitations  at  the  site  include  those  related  to  sur- 
face water,  groundwater,  and  public  water  supply. 
(Wood-PTT) 
W88-04163 


OCEAN'S  ROLE  IN  A  MULTI-MEDIA  DISPOS- 
AL ENVIRONMENT. 

Water  Pollution  Control  Federation,  Alexandria, 

VA. 

Water     Pollution     Control     Federation     Journal 

JWPFA5,  Vol.  59,  No.  11,  p  927-931,  November 

1987. 

Descriptors:  'Ocean  dumping,  'Waste  disposal, 
•Waste  management,  Regulations,  Environmental 
effects,  Recycling,  Risk  analysis,  Laws. 

The  role  of  oceans  in  an  overall  waste  management 
strategy  is  an  issue  of  major  concern.  Some  believe 
that  there  should  be  no  ocean  disposal  of  waste 
materials.  Others  believe  that  the  ocean's  enormous 
assimilative  and  regenerative  capacities  make  it  the 
disposal  medium  of  choice.  A  balance  must  be 
struck  between  these  two  positions.  That  balance 
appears  to  lean  toward  a  multimedia  approach  to 
waste  management.  The  U.S.  EPA  has  expressed 
the  same  sentiment  in  a  policy  statement  in  which 
it  suggests  that  society  should  consider  disposing 
waste  where  it  is  least  costly  to  the  environment 
and  economy.  However,  EPA  in  the  same  docu- 
ment has  concluded  that  it  is  not  ready  to  make 
decisions  on  a  cross-media,  risk-balancing  ap- 
proach. At  the  moment  and  for  at  least  the  next 
few  years,  EPA  does  not  have  scientific  data  to 
make  decisions  confidently.  It  is  the  view  of  this 
committee  that  certain  types  of  ocean  disposal 
activities  should  be  allowed.  Sites  should  be  care- 
fully considered  to  reduce  adverse  environmental 
impacts.  Greater  public  awareness  is  needed  about 
the  total  risks  associated  with  waste  disposal 
through  each  medium,  and  concerted  efforts  to 
achieve  waste  reduction  through  reuse  and  recy- 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5E — Ultimate  Disposal  Of  Wastes 


cling.  Federal  laws  and  regulations  need  re-evalu- 
ating with  a  goal  of  reducing  conflicts  caused  by 
medium-by-medium        institutional        structures. 
(Lantz-PTT) 
W88-04193 


L.A.'S  WASTEWATER  TREATMENT  PLANT: 
VICTIM  OR  VILLAIN, 

For  primary  bibliographic   entry   see  Field   5D. 
W88-04194 


IMPROVED  DESIGN  AND  OPERATIONAL 
PRACTICES  FOR  MUNICIPAL  SLUDGE  IN- 
CINERATORS, 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Municipal  Pollution  Control. 
W.  G.  Gilbert,  F.  L.  Evans,  H.  Wall,  F.  X. 
Reardon,  and  E.  M.  Gowen. 
Water     Pollution     Control     Federation     Journal 
JWPFA5,  Vol.  59,  No.  11,  p  939-943,  November 
1987.  2  fig,  1  tab,  2  ref.  EPA  Contract  No.  68-03- 
3208. 

Descriptors:  'Wastewater  treatment,  'Municipal 
wastewater,  *Sludge,  "Sludge  disposal,  "Inciner- 
ation, Design  standards,  Wastewater  treatment  fa- 
cilities, Construction,  Regulations,  Wastewater 
treatment. 

Multiple-hearth  furnace  (MHF)  and  fluid  bed  fur- 
nace (FBF)  incineration  systems  for  wastewater 
sludge  are  complex  and  require  a  high  level  of 
technical  skill  for  successful  operation.  Under  cer- 
tain circumstances,  the  advantages  of  incineration 
as  a  sludge  treatment  option  make  the  process  a 
viable  alternative  for  some  municipal  wastewater 
treatment  facilities.  Designers,  owners,  and  opera- 
tors of  incineration  systems  should  also  be  aware  of 
possible  future  changes  in  air  emissions  require- 
ments for  sludge  incinerators  now  being  consid- 
ered in  Federal  regulations  development  governing 
sludge  disposal  from  municipal  wastewater  treat- 
ment facilities.  Sludge  incinerator  performance  can 
be  improved  by  careful  attention  to  equipment 
operation  and  management  and  process  control. 
For  example,  recent  EPA  sponsored  research  dem- 
onstrates that  improvements  in  incinerator  oper- 
ation can  be  achieved  with  expert  analysis  of  the 
incineration  process,  equipment  modifications, 
proper  operation,  and  staff  training.  Operational 
incineration  system  models  in  three  U.S.  cities 
were  studied  and  changes  made.  Upgrading  work 
costs,  including  staff  training,  were  normally  re- 
covered in  fuel  savings  in  a  3  to  6  month  operating 
period.  (Lantz-PTT) 
W88-04195 


INITIAL  DILUTION  OF  HORIZONTAL  JET 
EN  CROSSFLOW, 

Hong   Kong   Univ.   Dept.   of  Civil   Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-04269 


HYDRAULICS  OF  SHALLOW  AND  STRATI- 
FIED MIXING  CHANNEL, 

University  of  Western  Ontario,  London.  Faculty 

of  Engineering  Science. 

R.  E.  Baddour. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

113,  No.  5,  p  630-645,  May  1987.  14  fig,  1  tab,  18 

ref,  2  append.  Natural  Sciences  and  Engineering 

Research  Council  of  Canada  Grant  No.  A1169. 

Descriptors:  "Outfall,  "Dilution,  "Dispersion, 
"Wastewater  disposal,  "Buoyant  flow,  "Stratified 
flow,  "Mixing,  "Channel  flow,  Hydraulic  design, 
Flow  profiles,  Hydraulic  properties. 

The  properties  of  buoyant  and  dense  discharges  in 
a  horizontal  mixing  channel  were  evaluated  analyt- 
ically and  experimentally.  The  mixing  channel  was 
shallow,  of  specified  length  and  roughness,  and 
connected  to  a  reservoir  or  stream.  The  flow  in  the 
channel  consisted  of  a  mixing  zone  and  a  gradually 
varied  counterflow.  Mixing  modes  associated  with 
four  possible  interactions  are  described.  They  are: 
Type  A,  drowned  internal  jump;  Type  B,  free 
internal  jump;  Type  C,  upstream-controlled  insta- 
bility; and  Type  D,  downstream-controlled  insta- 


bility. Minimum  dilution  is  expected  when  the  flow 
is  of  Types  A  or  D,  and  maximum  dilution  when 
flow  is  at  the  transition  between  Type  B  and  Type 
C.  In  a  long  or  very  rough  channel,  Types  B  or  C 
may  not  be  achievable  under  any  discharge  condi- 
tion. The  analytical  model  appears  to  be  capable  of 
predicting  the  essential  features  of  the  flow  in  a 
stratified  mixing  channel.  (Lantz-PTT) 
W88-04270 


REUSE  OF  DOMESTIC  WASTEWATER  FOR 
IRRIGATION  IN  ARID  ZONES:  A  CASE 
STUDY, 

Ben-Gurion    Univ.    of   the    Negev,    Sde    Boker 

(Israel).  Inst,  for  Desert  Research. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-04277 


REUSE   OF  MUNICIPAL  WASTEWATER   IN 
ARID  COUNTRIES, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 

lungswasserwirtschaft. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-04353 


IMPACT  OF  PULP  AND  PAPER  MILL 
WASTEWATER  ON  CROP  AND  SOIL, 

National  Environmental  Engineering  Research 
Inst.,  Nagpur  (India). 

A.  S.  Juwarkar,  and  P.V.R.  Subrahmanyam. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  Nos.  5/6,  p  693-700,  1987.  2  fig,  5  tab,  8  ref. 

Descriptors:  "Pulp  wastes,  "Pulp  and  paper  indus- 
try, "Water  pollution  effects,  "Water  reuse,  Im- 
paired water  use,  Wastewater  irrigation,  Sodium, 
Crop  yield,  Chlorination,  Water  pretreatment,  Soil 
quality. 

Field  and  laboratory  studies  were  carried  out  for  3 
yr  using  pulp  mill  wastewater  for  crop  irrigation. 
Anaerobically  treated  pulp  mill  wastewater  used  in 
the  study  falls  under  the  class  C3S1  to  C4S2,  and 
was  found  suitable  for  use  on  coarse  textured  soils 
with  salt  tolerant  crops.  Crops  like  maize,  barley, 
wheat,  kenaf  and  sesbenia  were  grown  successful- 
ly. Wastewater  irrigation  increases  the  soil  ex- 
changeable sodium  per  cent  (ESP).  The  increase  in 
ESP  at  the  end  of  the  3rd  year  was  30.0.  However 
even  at  this  level  there  was  no  appreciable  de- 
crease in  the  yield  of  crops  and  hydraulic  proper- 
ties of  soil.  Soil  equilibrium  studies  showed  that  if 
the  pulp  mill  wastewater  is  diluted  with  chlorina- 
tion and  hypochlorite  wastewater  in  either  4:1  or 
3:1  proportions,  the  resulting  wastewater  can  be 
successfully  used  on  coarse  to  medium  textured 
soils  without  the  problem  of  sodicity.  (Author's 
abstract) 
W88-04354 


ASSESSMENT  OF  A  LOW-COST 

WASTEWATER  DISPOSAL  SYSTEM  AFTER 
TWENTY-FTVE  YEARS  OF  OPERATION, 

Latrobe  Valley  Water  and  Sewage  Board,  Traral- 

gon  (Australia). 

B.  L.  Reidy,  and  G.  W.  Samson. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  Nos.  5/6,  p  701-710,  1987.  4  fig,  6  tab. 

Descriptors:  "Wastewater  disposal,  "Municipal 
wastewater,  "Industrial  wastewater,  "Latrobe 
River  Valley,  "Australia,  Wastewater  irrigation, 
Environmental  effects,  Economic  aspects,  Per- 
formance evaluation,  Costs,  Soil  quality. 

A  low-cost  wastewater  disposal  system  was  com- 
missioned in  1959  to  treat  domestic  and  industrial 
wastewaters  generated  in  the  Latrobe  River  valley 
in  the  province  of  Gippsland,  within  the  State  of 
Victoria,  Australia.  The  Latrobe  Valley  is  the 
center  for  large-scale  generation  of  electricity  and 
for  the  production  of  pulp  and  paper.  In  addition, 
other  industries  have  utilized  the  brown  coal  re- 
source of  the  region,  e.g.,  gasification  process  and 
char  production.  Consequently,  industrial 
wastewaters  have  been  dominant  in  the  disposal 
system  for  the  past  25  years.  The  mixed  industrial- 
domestic  wastewaters  were  to  be  transported  some 
80  km  to  be  treated  and  disposed  of  by  irrigation  to 


land.  Several  important  lessons  have  been  learned 
during  25  years  of  operating  this  system.  First,  the 
composition  of  the  mixed  waste  stream  has  varied 
significantly  with  the  passage  of  time  and  the  de- 
velopment of  the  industrial  base  in  the  Valley,  so 
that  what  was  appropriate  treatment  in  1959  is  not 
necessarily  acceptable  in  1985.  Second,  the  magni- 
tude of  adverse  environmental  impacts  engendered 
by  this  low-cost  disposal  procedure  was  not  imag- 
ined when  the  proposal  was  implemented.  As  a 
consequence,  clean-up  procedures  which  could 
remedy  the  adverse  effects  of  25  years  of  impact 
are  likely  to  be  costly.  The  Latrobe  Valley  Water 
and  Sewerage  Board:  (1)  Initiated  construction  of 
an  ocean  outfall,  essentially  as  proposed  25  years 
ago;  (2)  Required  significant  improvements  in  the 
quality  and  control  of  wastewaters  discharged  to 
the  system;  (3)  Assessed  the  cost  of  rehabilitation 
of  degraded  soils.  Approximately  1000  ha  at  a 
minimum  cost  of  $2000/ha,  i.e.  $2,000,000;  and  (4) 
Assessed  the  possibility  of  rehabilitation  of  degrad- 
ed wetlands  having  a  volume  of  the  order  of 
250,000  megaliters.  (Lantz-PTT) 
W88-04355 


LOW  COST  CONTROLLED  COMPOSTING  OF 
REFUSE  AND  SEWAGE  SLUDGE, 

Leeds  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

For  primary   bibliographic  entry  see   Field   5D. 
W88-04368 


REGIONAL  SLUDGE  TREATMENT  AND  DIS- 
POSAL OPTIMIZING  RELIABILITY  AND 
COST, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 

lungswasserwirtschaft. 

For  primary  bibliographic   entry   see  Field   5D. 

W88-04369 


EVALUATION  OF  HEAVY  METAL  LEACHA- 
BILTTY  FROM  SOLID  WASTES, 

Environmental     Protection     Service,     Burlington 
(Ontario).  Waste  Water  Technology  Centre. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-04386 


FLOW    OF    SURFACE    BUOYANT    JET    EN 
CROSS  FLOW, 

Hydrological  Research  Unit,  Wallingford  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  5B. 
W88-04390 


PERFORMANCE  EVALUATION  OF  SURFACE 
WATER  TRANSPORT  AND  DISPERSION 
MODELS, 

Argonne  National  Lab.,  IL. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04392 


TWO-DIMENSIONAL     BUOYANT    JETS     IN 
TWO-LAYER  AMBIENT  FLUID, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Civil 

and  Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04394 


INFLUENCE  OF  SURFACE  WAVES  ON  OUT- 
FALL DILUTION, 

Miami  Univ.,  Coral  Gables,  FL.  Dept.  of  Civil  and 

Architectural  Engineering. 

D.  A.  Chin. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

113,  No.  8,  p  1006-1018,  August  1987.  6  fig,  2  tab,  5 

ref,  append.  Engineering  Foundation  Grant  No. 

RI-A-85-4. 

Descriptors:  "Surface  waters,  "Waves, 
"Wastewater  disposal,  "Outfall,  "Path  of  pollut- 
ants, Hydraulic  properties,  Mixing,  Shallow 
waters,  Mathematical  analysis. 

The  influence  of  surface  waves  on  the  dilution  of 
buoyant  discharges  is  investigated.  The  relevant 
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dimensionless  variables  were  derived.  In  the  case 
of  stagnant  unstratified  environments,  the  dilution 
depends  on  six  dimensionless  variables.  An  experi- 
mental program  was  conducted  to  determine  the 
relationship  between  surface  wave  parameters  and 
the  dilution  relative  to  the  no-wave  case.  The 
dimensionless  variables  kept  constant  in  the  study 
were  assigned  values  that  are  characteristic  of  op- 
erating ocean  outfalls  and  are  not  wave-related. 
The  results  indicate  that  in  shallow  outfalls,  in  a 
typical  persistent  wave  environment,  the  surface 
dilution  is  significantly  higher  than  for  the  no- 
wave  case.  It  was  verified  that,  for  an  outfall  in  a 
depth  of  7.7  m  with  persistent  waves  whose  ampli- 
tude is  30  cm  and  whose  period  is  5  s,  the  surface 
dilution  is  twice  that  for  the  nowave  case.  This 
difference  is  quite  important  to  the  economics  of 
shallow  outfalls,  especially  with  the  gentle  offshore 
slopes  found  in  the  southeastern  United  States. 
(Author's  abstract) 
W88-04395 


SOCIO-ECONOMIC  DEVELOPMENT  LEVELS 
AND  ADEQUATE  TECHNOLOGICAL  POLICY 
FOR  WATER  RESOURCES  MANAGEMENT, 

Ruhrverband,  Essen  (Germany,  F.R.). 

For  primary   bibliographic  entry  see  Field   5D. 

W88-04437 
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EVALUATION  OF  PACKED  TOWERS  FOR  RE- 
MOVING VOLATILE  ORGANICS  FROM  SUR- 
FACE WATERS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Civil  Engi- 
neering. 
J.  W.  Moore. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-149332/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Arkansas  Water  Resources  Research  Center, 
Fayetteville.  AWRRC  Publication  No.  124,  June 
1986.  20  p,  3  fig,  5  ref.  Contract  No.  14-08-0001- 
G1004.  Project  No.  USGS  G1004-04. 

Descriptors:  'Packed  tower  filtration,  *Water 
treatment,  *Trace  organics,  Aeration. 

This  study  analyzes  the  potential  of  packed  tower 
aeration  as  a  remedial  treatment  process  for  the 
removal  of  trace  organics  from  water  on  either  an 
acute  or  chronic  basis.  Both  pilot-scale  and  full- 
scale  installations  of  the  packed  tower  process 
were  reviewed.  Included  are  basic  modeling  con- 
siderations for  the  removal  of  volatile  trace  organ- 
ics from  raw  water.  Included  also  is  an  assessment 
of  the  state  of  the  technology  as  applied  to  air 
stripping  of  water.  (USGS) 
W88-03503 


WATER  CHLORTNATION:  ENVIRONMENTAL 
IMPACT  AND  HEALTH  EFFECTS;  VOLUME 
4,  BOOK  2:  ENVIRONMENT,  HEALTH,  AND 
RISK. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-03505 


BIOFOULING  ASSESSMENT  AND  CONTROL: 
AN  ELECTRIC  POWER  RESEARCH  INSTI- 
TUTE OVERVIEW, 

Electric  Power  Research  Inst.,  Palo  Alto,  CA. 
W.  Chow,  and  R.  K.  Kawaratani. 
IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk.  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  887-900,  1  fig,  6  tab. 

Descriptors:  'Water  treatment,  'Fouling,  'Power- 
plants,  'Cooling  water,  'Chlorination,  Inverte- 
brates, Electric  powerplants,  Ozonation,  Monitor- 
ing, Research  priorities. 

The  Electric  Power  Research  Institute  is  seeking 
to  develop  a  systematic  understanding  of  biofoul- 
mg.  Projects  are  underway  or  are  being  planned  to 
develop  data  bases,  explore  chlorine  reduction 
techniques  and  alternatives  to  chlorination,  identify 


and  develop  biofouling  detection  and  measurement 
techniques,  and  prepare  design  and  operating 
guidelines.  The  ultimate  goal  of  this  research  is  a 
set  of  reference  manuals  that  will  integrate  biofoul- 
ing control  with  site  selection,  plant  design,  com- 
ponent selection,  operation  and  maintenance  pro- 
cedures, instrumentation  and  control  concepts,  and 
•regulatory  and  ecological  concerns.  (Author's  ab- 
stract) 
W88-03512 


MECHANISM  OF  CHLORAMINE  INACTIVA- 
TION  OF  POLIOVIRUS:  A  CONCERN  FOR 
REGULATORS, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Water  Re- 
sources Research  Center. 
R.  S.  Fujioka,  K.  M.  Tenno,  and  P.  C.  Loh. 
IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk.  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1067-1076,  4  fig,  1  tab,  11  ref. 

Descriptors:  'Water  treatment,  'Disinfection, 
'Chlorination,  'Viruses,  Chloramine,  Poliovirus, 
Regulations,  Bromine  compounds,  Organic  com- 
pounds. 

The  mechanism  of  poliovirus  inactivation,  which  is 
similar  for  hypochlorous  acid,  chloramines,  hypo- 
bromous  acid,  and  bromamines,  involves  an  effect 
on  the  protein  coat  of  the  virus  to  prevent  the 
normal  infectious  cycle  of  poliovirus.  However, 
because  RNA  could  be  extracted  from  poliovirus 
determined  to  be  inactivated  by  these  forms  of 
halogens  and  demonstrated  to  be  capable  of  repli- 
cating within  cells,  the  general  public  may  possibly 
be  allowed  to  ingest  halogen-inactivated  virus  and 
subsequently  become  infected  as  a  result  of  suc- 
cessful release  and  penetration  of  the  infectious 
RNA  from  the  inactivated  virus  into  the  suscepti- 
ble cells  of  man.  No  compelling  evidence  exists  to 
show  that  these  infectious  viral  nucleic  acids  do 
cause  infections  in  humans,  but  no  evidence  denies 
this  possibility.  From  a  public  health  point  of  view, 
a  disinfectant  that  destroys  the  nucleic  acid  of  the 
genetic  material  of  a  virus  is  superior  to  a  disinfect- 
ant that  does  not.  The  mechanism  by  which  a 
disinfectant  inactivates  virus  should  be  used  as  a 
criterion  in  comparing  the  relative  effectiveness  of 
disinfectants.  Regulators  who  must  select  one  dis- 
infectant over  another  must  be  cognizant  of  this 
criterion.  (Author's  abstract) 
W88-03525 


REACTIVITY  OF  CHLORINE  DIOXIDE  WITH 
NUCLEIC  ACIDS  AND  PROTEINS, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
Environmental  Health  Sciences. 
C.  I.  Noxx,  W.  H.  Dennis,  and  V.  P.  Olivieri. 
IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk.  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1077-1086,  5  fig,  1  tab,  18  ref. 

Descriptors:  'Water  treatment,  'Chlorination, 
'Disinfection,  'Chlorine  dioxide,  'Viruses,  Pro- 
teins, Amino  acids,  Nucleotides,  Cysteine,  Trypto- 
phan, Tyrosine,  Proline,  Histidine. 

The  effect  of  chlorine  dioxide  on  biological  com- 
pounds was  studied  with  a  model  bacteria  virus,  f2. 
The  following  conclusions  were  reached:  (1)  The 
inactivation  of  f2  bacterial  virus  by  3  mg/L  chlo- 
rine dioxide  increases  with  increasing  pH  (5.0,  7.1, 
and  9.0).  Of  the  four  nucleotides  in  RNA,  only 
GMP  reacts  with  chlorine  dioxide.  Naked  f2  RNA 
inactivation  occurs  more  slowly  than  chlorine  di- 
oxide inactivation  of  intact  virus.  Five  amino  acids 
reduced  chlorine  dioxide  by  at  least  10%  within 
one  hour.  Cysteine,  tryptophan,  and  tyrosine  react 
rapidly  with  chlorine  dioxide  at  acidic,  neutral,  and 
alkaline  pH.  Histidine  and  proline  reactions  with 
chlorine  dioxide  are  too  slow  to  be  considered  the 
primary  site  of  inactivation.  Consumption  of  chlo- 
rine dioxide  by  f2  capsid  proteins  is  similar  to 
consumption  of  chlorine  dioxide  by  intact  virus  at 
acidic,  neutral,  and  alkaline  pH.  The  f2  proteins 
appear  to  be  involved  in  chlorine  dioxide  reactions, 
resulting  in  rapid  viral  inactivation.  (Cassar-PTT) 
W88-03526 
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ENHANCEMENT  OF  CHLORINE  INACTIVA- 
TION OF  ESCHERICHIA  COLI  BY  SODIUM 
IONS, 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 
Environmental  Engineering. 
C.  N.  Haas,  and  M.  A.  Zapkin. 
IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk.  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1087-1096,  2  fig,  3  tab,  19  ref. 

Descriptors:  'Water  treatment,  'Chlorination, 
'Disinfection,  'Bacteria,  Coliforms,  Sodium,  Chlo- 
rine, Synergistic  effects. 

Sodium  ions  (0.1M  sodium  chloride  or  0.1M 
sodium  nitrate)  can  enhance  the  rate  of  inactivation 
of  E.  coli  by  free  chlorine.  The  process  kinetics  are 
consistent  with  the  extistence  of  an  NaOCl  ion  pair 
of  biocidal  efficiency  approximately  equal  to 
HOC1.  Theoretical  calculations  indicate  that, 
under  proper  circumstances,  E.  coli  may  exhibit 
greater  sensitivity  to  free  chlorine  at  high  pH  than 
at  low  pH.  (Cassar-PTT) 
W88-03527 


CHLORINATION  AS  AN  EFFECTIVE  TREAT- 
MENT FOR  CONTROLLING  PATHOGENIC 
NAEGLERIA  IN  COOLING  WATER  OF  AN 
ELECTRIC  POWER  PLANT, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Zoology  and 
Entomology. 

R.  L.  Tyndall,  G.  Kuhl,  and  J.  Bechthold. 
IN:   Water   Chlorination:   Environmental   Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk.  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1097-1103,  1  fig,  3  tab,  7  ref. 

Descriptors:  'Water  treatment,  'Disinfection, 
'Chlorination,  'Cooling  water,  'Pathogens,  Pow- 
erplants, Electric  powerplants,  Naegleria  fowleri, 
Amoeba,  Parasites. 

Chlorine  successfully  controlled  the  pathogenic 
amoeba  Naegleria  fowleri  in  the  cooling  water 
system  of  an  electric  powerplant.  Phase  I  chlorina- 
tion of  the  cooling  towers  and  adjacent  canal  on 
November  1,  1979,  occurred  over  5  hours  operat- 
ing in  the  open-cycle  mode  and  resulted  in  1.7-8.9 
mg/L  free  residual  chlorine  (FRC)  and  1.4-12.4 
mg/L  of  total  residual  chlorine  (TRC).  Phase  II, 
two  weeks  after  Phase  I,  involved  treatment  of  the 
entire  cooling  water  system  while  operating  in  the 
closed-cycle  mode.  The  6-hour  chlorination  result- 
ed in  2.3-10.6  mg/L  FRC  and  1.8-20  mg/L  TRC. 
In  both  phases  the  desired  2  mg/L  free  chlorine 
level  was  reached.  Two  more  chlorinations,  similar 
to  Phase  II,  were  conducted  in  August  1980  and 
September  1981.  Each  chlorination  reduced  the 
pathogen  levels  50-  to  100-fold.  However,  the 
effect  was  not  permanent,  since  organisms  were 
isolated  in  some  samples  in  spring  and  summer  of 
1980.  (Cassar-PTT) 
W88-03528 


NOVEL  BACTERICIDAL  AGENT  FOR  TREAT- 
MENT OF  WATER, 

Auburn  Univ.,  AL.  Dept.  of  Chemistry. 
S.  D.  Worley,  W.  B.  Wheatley,  H.  H.  Kohl,  H.  D. 
Burkett,  and  J.  H.  Faison. 

IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1105-1113,  2  fig,  1  tab,  10  ref. 
Project  A-072-ALA. 

Descriptors:  'Water  treatment,  'Disinfection, 
'Chlorination,  Chloramines,  Agent  I,  3-Chloro- 
4,4'-dimethyl-2-oxazolidinone,  Toxicity,  Chickens, 
Bacteria. 

The  chloramine  agent  3-chloro-4,4'-dimethyl-2-ox- 
azolidinone  (Agent  I)  has  been  tested  as  a  bacteri- 
cide for  the  disinfection  of  water.  It  kills  E.  coli  in 
water  in  a  concentration  range  of  about  5  mg/L, 
which  is  comparable  to  that  used  in  standard  chlor- 
ination in  treatment  plants.  Other  bacteria  are  also 
destroyed  by  Agent  I,  although  generally  requiring 
higher  concentration  levels.  In  a  laboratory-scale 
water  treatment  plant  Agent  I  produced  bacteria- 
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free  water  when  used  in  conjunction  with  a  15-ft 
sand  filter.  Preliminary  toxicity  data  indicate  that 
Agent  I  and  its  decomposition  products  are  rela- 
tively nontoxic.  A  large  group  of  broilers  exposed 
to  Agent  I  at  the  200  mg/L  level  in  their  drinking 
water  were  not  adversely  affected  over  an  8-week 
period.  Further  testing  on  other  animals  and 
human  subjects  is  warranted.  Agent  I  is  a  stable 
solid  and,  as  such,  could  not  lead  to  catastrophic 
accidents  in  treatment  plants  or  during  public 
transportation.  Furthermore,  in  water  solution 
Agent  I  releases  chlorine  only  on  demand  and  thus 
remains  stable  in  solution  for  extended  periods. 
Chloramines  do  not  tend  to  produce  toxic  halo- 
forms  in  water  as  does  chlorine  gas.  (Author's 
abstract) 
W88-03529 


CORRELATION  OF  WATER  QUALITY  PA- 
RAMETERS WITH  MUTAGENICITY  OF 
DRINKING  WATER  EXTRACTS, 

Health  and  Welfare  Canada,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  5C. 
W88-03533 


INFLUENCE  OF  OZONATION  ON  DIRECT- 
ACTING  MUTAGENS  FORMED  DURING 
DRINKING  WATER  CHLORINATION, 

Antwerpse  Waterwerken  (Belgium). 
F.  Van  Hoof. 

IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1211-1220,  7  fig,  2  tab,  8  ref. 

Descriptors:  *Water  treatment,  "Ozonation, 
•Chlorination,  *Mutagens,  *Organic  compounds, 
Activated  carbons,  Adsorption,  Fate  of  pollutants. 

Ozone  doses  of  2  mg/L  removed  direct-acting 
frameshift  mutagens  formed  by  breakpoint  chlorin- 
ation of  drinking  water  and  adsorbed  on  XAD 
resins  from  neutral  solutions.  However,  the  direct- 
acting  base-pair  substitution  mutagens  recovered 
under  the  same  conditions  were  not  entirely  re- 
moved by  the  2  mg/L  dose.  Although  higher 
ozone  concentrations  further  decreased  mutagenic 
activity,  the  decreases  were  not  statistically  signifi- 
cant. The  decrease  in  mutagenic  activity  on  bacte- 
ria strain  TA100  corresponded  to  a  decrease  in 
levels  of  organic  substances  during  ozonation.  The 
best  correlation  was  between  mutagenic  activity 
and  ultraviolet  absorbance.  Ozone  attacked  the 
lower-molecular-weight  fractions  of  the  organic 
material  adsorbing  on  the  XAD  resin  from  neutral 
solutions.  The  2  mg/L  dose  of  ozone  produced 
hydrophilic  direct-acting  base-pair  substitution  mu- 
tagens. Granular  activated  carbon  filters,  fed  with 
ozonated  and  unozonated  influents,  did  not  show 
any  mutagenic  activity  when  tested  after  6  months 
of  operation.  (Cassar-PTT) 
W88-03538 


CONTAMINATION  OF  PURIFLED  WATER  BY 
MUTAGENIC  ELECTROPHILES, 

American  Univ.,  Washington,  DC.  Dept.  of  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03539 


DRINKING  WATER  PERSPECTIVE, 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Drinking  Water. 
J.  A.  Cotruvo. 

IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1417-1422,  1  tab,  6  ref. 

Descriptors:  "Regulations,  "Water  treatment, 
•Disinfection,  *Chlorination,  Water  pollution  ef- 
fects, Public  health,  Risks,  Trihalomethanes, 
Chlorinated  hydrocarbons,  Organic  compounds, 
Drinking  water,  Chloramines,  Chlorine  dioxide, 
Water  pollution  sources,  Groundwater  pollution, 
Solvents,  Research  priorities. 

The  state  of  drinking  water  research  and  regula- 
tory activities  in  the  environmental  impact  and 


health  effects  of  chlorination  has  been  an  active 
field  in  the  last  two  years  and  will  continue  to  be 
so.  A  great  understanding  of  the  technology  and 
toxicology  of  chlorination  processes  has  been 
gained,  but  much  more  work  needs  to  be  done  and 
significant  deadlines  are  approaching.  The  field  of 
disinfection  and  oxidation  has  been  expanding  in 
the  United  States  since  1975,  when  the  First  Water 
Chlorination  Conference  was  held.  Dealing  techni- 
cally with  chlorination  without  seriously  examin- 
ing many  other  substances  such  as  chlorine  diox- 
ide, ozone,  bromine  chloride,  and  chloramines  is 
now  difficult.  (Author's  abstract) 
W88-03552 


WATER  CHLORINATION  AND  FOODS-FDA 
CONSIDERATIONS  AND  CONCERNS, 

Food  and  Drug  Administration,  Rockville,  MD. 
G.  L.  Braude,  and  M.  J.  Wade. 
IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1447-1455,  3  tab,  30  ref. 

Descriptors:  *Regulations,  *Water  treatment, 
•Chlorination,  *Food  processing  industry,  Toxici- 
ty, Water  reuse,  Wastewater  irrigation,  Risks, 
Drinking  water,  Bottled  water,  Food  and  Drug 
Adminstration. 

The  Food  and  Drug  Administration  has  jurisdic- 
tion over  additives  used  in  food  processing  and  in 
bottled  water,  whereas  the  Environmental  Protec- 
tion Agency  controls  drinking  water  quality.  Reg- 
ulations are  described  for  use  of  chlorine  and  other 
chlorinated  compounds  in  cooling  water  and  wash- 
ing water  for  food  processing  and  for  sanitizing 
water  for  surfaces  in  bottled  water  preparation. 
Water  for  reuse  and  recycling  in  food  processing  is 
often  heavily  chlorinated,  raising  the  potential  for 
contamination  of  the  food  by  chlorine  byproducts 
such  as  halomethanes.  The  risks  of  consuming 
chlorinated  drinking  water  must  consider  the  daily 
consumption,  which  averages  20%  of  total  food 
intake.  This  is  higher  in  individuals  consuming 
large  amounts  of  milk  (infants),  soft  drinks  or  beef 
Chlorination  of  wastewater  or  sewage  before  ap- 
plication to  land  and  crops  can  also  produce  chlor- 
inated substances  which  may  be  taken  into  the 
food  crops.  Reliable  data  on  toxic  chlorinated  or 
oxidized  reaction  products  are  still  insufficient, 
making  it  difficult  to  establish  accurate  tolerances 
or  limits  for  use  of  chlorine  in  food  processing  and 
drinking  water.  (Cassar-PTT) 
W88-03555 


TEN  YEAR  SURVEY  OF  SALMONELLA  AND 
ENTEROVIRUS  IN  RAW  AND  TREATED 
WATERS  IN  THE  GREAT  SAO  PAULO  AREA, 
BRAZIL, 

Companhia  de  Tecnologia  de  Saneamento  Am- 

biental,  Sao  Paulo  (Brazil). 

M.  T.  Martins,  P.  S.  Sanchez,  E.  Marques,  C.  K. 

Monteiro,  and  A.  G.  Molina. 

Water  Science  and  TEchnology  WSTED4,  Vol. 

18,  No.   10,  p  53-60,   1986.   1  fig,  5  tab,  24  ref. 

Descriptors:  *Wastewater  treatment,  *Salmonella, 
•Enteroviruses,  *Public  health,  Microorganisms, 
Viruses,  Aquatic  bacteria,  Bacteria. 

A  monitoring  program  was  established  in  1976  to 
detect  Enterovirus  and  Salmonella  in  raw  and 
treated  waters  from  9  water  treatment  plants  in  the 
Greater  Sao  Paulo  area  of  Brazil.  Salmonella  was 
detected  in  30.6%  of  904  raw  water  samples  but 
absent  in  997  samples  of  treated  water.  Enterovir- 
uses were  detected  in  14.9%  of  383  raw  water 
samples.  From  a  total  of  366  viruses  isolated,  195 
(53.3%)  were  Poliovirus,  79  (21.6%)  were  Echo- 
virus,  30  (8.2%)  were  Coxsackievirus,  and  62 
(16.9%)  isolates  were  untyped.  Only  3  out  of  975 
treated  water  samples  were  positive  for  viruses 
(Poliovirus  type  2,  Coxsackie  A 16,  and  one  un- 
typed isolate);  coliformes  and  Salmonella  were  not 
detected  in  these  3  samples,  residual  chlorine  was 
present.  In  the  sample  where  Poliovirus  type  2  was 
present,  free  residual  chlorine  was  1.5  mg/liter  and 
pH  9.2.  The  conventional  water  treatment  proce- 
dures used  were,  in  general,  efficient  for  Entero- 
virus and  Salmonella  removal.  (Authors'  abstract) 


W88-03565 


BACTERIOLOGICAL  ASPECTS  OF  RAIN- 
WATER HARNESSED  FOR  AN  INSTITUTION- 
AL USE  -  A  CASE  STUDY, 

Ife  Univ.  (Nigeria). 

U.  A.  Adekunle. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  10,  p  73-75,  1986.  1  tab,  8  ref. 

Descriptors:  *Rain,  'Catchment  basins,  'Rainfall 
collection,  *Cisterns,  *Public  health,  Microorga- 
nisms, Bacteria,  Pollutant  identification,  Coliforms, 
Enteric  bacteria. 

A  high  school  with  1100  students  at  Ile-Ife,  Nige- 
ria, was  used  as  a  demonstration  project  for  har- 
nessing rainwater  and  storing  it  for  use  throughout 
the  year.  Bacteriological  analyses  of  the  under- 
ground stored  rainwater  and  its  piped  distribution 
system  were  carried  out  at  bi-monthly  intervals 
during  the  rainy  season  and  three  time  a  month 
during  the  dry  season.  The  rainwater  catchments 
and  underground  storage  reservoir  were  construct- 
ed during  1981-1982,  and  the  collection  of  bacterial 
parameters  initiated  after  the  first  rains  to  establish 
its  pollution  pattern.  Aerobic  heterotrophic  bacte- 
ria, streptococci  and  coliforms  were  enumerated. 
Few  coliforms  were  observed  and  no  fecal  coli- 
forms were  isolated.  Rainwater  harnessing  should 
be  practiced  for  domestic  use,  particularly  in  the 
tropical  rain  forest  areas  like  southern  Nigeria,  to 
alleviate  a  shortage  of  water  supply.  (Author's 
abstract) 
W88-03567 


ENTERIC  VUtUS  REMOVAL  FROM  WATER 
BY  COAL-BASED  SORBENTS:  DEVELOP- 
MENT OF  LOW-COST  WATER  FILTERS, 

Indian  Inst,  of  Tech.,  Kanpur.  Dept.  of  Civil  Engi- 
neering. 

M.  Chaudhuri,  and  S.  S.  Sattar. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.   10,  p  77-82,   1986.  2  fig,  3  tab,   19  ref. 

Descriptors:  'Water  treatment,  'Enteric  viruses, 
•Adsorption,  'Filtration,  'Activated  carbon,  'Fil- 
ters, 'Coal  filters,  Enteroviruses,  Viruses,  Public 
health. 

Using  poliovirus  type  I  (Sabin)  and  dechlorinated 
tap  water,  several  coal  based  sorbents  were  tested 
for  their  capacity  to  remove  viruses  from  water. 
The  sorbents  included  bituminous  coal  from  Giri- 
dih,  India,  pretreated/impregnated  with  either 
alum,  ferric  hydroxide,  lime  or  manganese  dioxide. 
Commercially  available  active  carbon,  Filtrasorb- 
400,  was  used  as  a  reference.  In  batch  tests,  with 
input  virus  concentration  of  2.34-2.83  million  PFU 
and  sorbent  concentration  of  lOg  per  0.1  liter,  alum 
pretreated  coal  removed  about  96%  of  the  virus  at 
pH  6.3-8.9.  Virus  sorption  was  rapid  and  a  plateau 
was  reached  in  30  min.  Compared  with  the  active 
carbon,  alum  pretreated  coal  exhibited  greater 
sorption  energy  and  about  one  log  higher  limiting 
poliovirus  sorption  capacity.  Downflow  column 
study  indicated  the  potential  of  alum  treated  coal 
as  a  filter  media  for  removing  enteric  viruses  from 
water.  A  previous  study  showed  this  sorbent  to  be 
capable  of  removing  enteric  bacteria  as  well. 
Water  filters  prepared  from  such  low-cost  material 
may  prove  useful  for  domestic  use  in  rural  areas  of 
India  and  other  developing  countries.  (Authors' 
abstract) 
W88-03568 


OCCURRENCE  OF  ENTEROVIRUSES  AND 
ROTAVIRUSES  IN  DRTNKING  WATER  IN  CO- 
LOMBIA, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

G.  A.  Toranzos,  H.  Hanssen,  and  C.  P.  Gerba. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  10,  p  109-114,  1986.  2  tab,  10  ref. 

Descriptors:  'Water  treatment,  'Viruses,  Entero- 
viruses, Rotaviruses,  Pathogens,  Microorganisms, 
Coliforms,  Public  health. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Water  Treatment  and  Quality  Alteration — Group  5F 


Relatively  few  studies  have  been  conducted  on  the 
occurrence  of  enteric  viruses  in  drinking  water  in 
developing  countries.  This  study  used  positively 
charged  microporous  filters  to  detect  enteric  vi- 
ruses in  the  drinking  water  of  several  major  Co- 
lombian cities.  Finished  drinking  water  samples 
were  collected  at  several  drinking  water  plants 
whose  treatment  included  flocculation,  sand  filtra- 
tion and  chlorination.  Drinking  water  samples 
were  also  collected  from  the  taps  of  private  homes, 
hotels,  and  community  taps.  Viruses  were  concen- 
trated by  passage  through  positively  charged  fil- 
ters. Adsorbed  viruses  were  eluted  with  10%  tryp- 
tose  phosphate  broth  adjusted  to  pH  9.5  and  con- 
centrated by  ultracentrifugation  before  assay.  En- 
teroviruses were  detected  by  assay  on  BGM  cells 
and  rotavirus  by  assay  on  MA-104  cells.  Three  of  8 
finished  drinking  water  samples  contained  enteric 
viruses;  rotaviruses  in  two  and  enterovirus  in  one. 
Two  of  the  virus-containing  samples  also  con- 
tained greater  than  100  coliformes/lOOml.  Rotavir- 
uses were  isolated  from  3  tapwater  samples  and 
enteroviruses  from  one.  All  of  the  tapwater  sam- 
ples which  contained  enteric  viruses  had  visible 
turbidity  and  also  contained  coliform  bacteria. 
(Authors'  abstract) 
W88-03571 


DISINFECTION  OF  CHLORINE  RESISTENT 
ENTEROVIRUSES  IN  GROUND  WATER  BY 
ULTRAVIOLET  IRRADIATION, 

Thames  Water  Authority,  London  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-03572 


COMPARATIVE  DISINFECTION  OF  INDICA- 
TOR BACTERIA  AND  POLIOVIRUS  BY 
CHLORINE  DIOXTDE, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Water  Re- 
sources Research  Center. 

For  primary  bibliographic  entry  see  Field  5D. 
W88-03573 


SOME  LIMITS  IN  CURRENT  ADSORPTION- 
ELUTION  METHODS  FOR  THE  DETECTION 
OF  VIRUSES  IN  LARGE  VOLUMES  OF  TAP 
WATER, 

Centre  de  Recherche  de  Maisons-Laffitte  (France). 
For  primary  bibliographic  entry  see  Field  5A. 
W88-03574 


VIRUS  ADSORPTION  TO  MICROPOROUS 
FILTERS  MODIFIED  BY  IN  SITU  PRECIPITA- 
TION OF  METALLIC  SALTS, 

Florida  Univ.,  Gainesville.  Dept.  of  Microbiology 

and  Cell  Science. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-03575 


INDICATOR  SYSTEMS  FOR  ASSESSMENT  OF 
THE  VIROLOGICAL  SAFETY  OF  TREATED 
DRINKING  WATER, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-03577 


EVALUATION  OF  BACTEROIDES  FRAGILIS 
BACTERIOPHAGES  AS  INDICATORS  OF  THE 
VIROLOGICAL  QUALITY  OF  WATER, 

Barcelona  Univ.  (Spain).  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-03578 


MICROBIAL  INDICATORS  FOR  THE  EFFI- 
CIENCY OF  DISINFECTION  PROCESSES, 

Institute  of  Public  Health,  Tokyo  (Japan).  Dept.  of 

Sanitary  Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-03579 


W88-03584 


DRINKING     WATER     TRANSMISSION 

giardiasis  in  the  united  states, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
For  primary  bibliographic  entry  see  Field  5B. 


OF 


HEALTH  SIGNIFICANCE  AND  OCCURRENCE 
OF  INJURED  BACTERIA  IN  DRINKING 
WATER, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Microbi- 
ology. 

G.  A.  McFeters,  M.  W.  LeChevallier,  A.  Singh, 
and  J.  S.  Kippin. 

Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  10,  p  227-231,  1986.  17  ref. 

Descriptors:  •Drinking  Water,  'Bacteria,  'Water 
pollution  effects,  *Fate  of  pollutants,  Public  health, 
Pathogenic  bacteria,  Pathogens,  Human  diseases, 
Diseases. 

Enteropathogenic  and  indicator  bacteria  become 
injured  in  drinking  water  with  exposure  to  suble- 
thal levels  of  various  biological,  chemical  and 
physical  factors.  One  manifestation  of  this  injury  is 
the  inability  to  grow  and  form  colonies  on  selec- 
tive media  containing  surfactants.  The  resulting 
underestimation  of  indicator  bacteria  can  lead  to  a 
false  estimation  of  water  potability.  A  medium,  m- 
T7,  was  developed  specifically  for  the  recovery  of 
injured  coliforms  (both  total  and  fecal)  in  drinking 
water.  The  m-T7  method  was  used  to  survey  oper- 
ating drinking  water  treatment  and  distribution 
systems  for  the  presence  of  injured  coliforms  that 
were  undetected  with  normal  media.  The  mean 
recovery  with  m-Endo  LES  medium  was  less  than 
1  per  100  ml,  but  ranged  from  6  to  68  per  100  ml 
with  m-T7  agar.  The  majority  of  samples  giving 
positive  results  with  m-T7  medium  yielded  no  de- 
tectable coliforms  with  m-Endo  LES  agar.  Over 
95%  of  the  coliform  bacteria  in  these  samples  were 
injured.  Laboratory  experiments  demonstrated  that 
injured  enteropathogens,  including  Salmonella  ty- 
phimurium,  Yersinia  enterocolitica  and  Shigella 
species  required  up  to  20  times  the  chlorine  levels 
to  produce  the  same  injury  in  enterotoxigenic  Es- 
cherichia coli  (ETEC)  and  nonpathogenic  coli- 
forms. Similar  results  were  seen  with  Y.  enterocoli- 
tica exposed  to  copper.  The  recovery  of  ETEC 
was  followed  by  delayed  enterotoxin  production, 
both  in  vitro  and  in  the  gut  of  experimental  ani- 
mals. This  indicates  that  injured  waterborne  enter- 
opathogenic bacteria  can  be  virulent.  (Authors' 
abstract) 
W88-03585 


HIGH  WATER  DEMAND  PRESSURE  MONI- 
TORING, 

C.  Harrison. 

Public  Works  PUWOAH,  Vol.  118,  No.  5,  p  90-91, 

May  1987. 

Descriptors:  *Water  distribution,  *Systems  analy- 
sis, *Water  pressure,  *Pressure  distribution,  'Test- 
ing procedures,  'Pipelines,  'Monitoring,  'Water 
supply,  'Water  mains,  Sewers,  Gages,  Gaging  sta- 
tions, Hydrants,  Valves,  Reservoirs. 

An  inexpensive  way  to  test  a  water  distribution 
system  is  to  locate  closed  valves,  verify  design 
proposals,  and  give  the  system  a  general  checkout. 
Peak  demand  pressure  monitoring  is  a  true  per- 
formance test  of  a  water  distribution  system.  Pres- 
sure monitoring  points  should  be  near  a  point  of 
known  elevation;  in  a  relatively  flat  area;  and  near 
the  junction  of  two  or  more  major  water  lines. 
Reference  pressures  are  computed  by  subtracting 
the  point  elevation  from  the  reservoir  overflow 
level,  and  dividing  by  2.308.  This  gives  the  static 
pressure  at  the  given  elevation.  High  demand  pres- 
sure monitoring  requires  little  time  or  special 
equipment,  gives  immediate  results,  and  quickly 
locates  trouble  spots  in  the  water  system.  (Main- 
PTT) 
W88-0360O 


CARBON  LEAVES  GOOD  TASTE  IN  CANADI- 
ANS' MOUTHS, 

CH2M  Hill  Canada  Ltd.,  Calgary  (Alberta). 
S.  Lackey,  and  B.  Park. 

Water  Engineering  and  Management  WENMD2, 
Vol.  134,  No.  4,  p  21-23,  April,  1987. 

Descriptors:   'Water  quality,   'Activated  carbon, 
•Water  treatment,  'Water  quality,  'Chlorination, 
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•Cyanophytes,  'Carbon  filters,  'Potable  water, 
•Algae,  'Odor  control,  Carbon,  Economic  aspects, 
Dissolved  solids,  Clarification,  Filtration,  Regen- 
eration, Reservoirs,  Lakes,  Ozonation,  Eutrophica- 
tion,  Cropland. 

CH2M  Hill  Engineering  Ltd.  received  an  Award 
of  Excellence  for  their  solution  to  the  taste  and 
odor  problem  stemming  from  the  growth  of  blue- 
green  algae  in  an  artificial  reservoir  that  provided 
the  main  water  resource  for  two  Saskatchewan 
cities.  Water  quality  problems  that  arose  from  algal 
blooms  included  high  total  organic  carbon,  high 
chlorine  demands,  excessive  trihalomethane  forma- 
tion, and  large  numbers  of  algae  cells.  As  a  solu- 
tion a  GAC-based  (granular  activated  carbon) 
system  was  developed  that  met  the  following  three 
major  criteria:  produced  fresh  tasting  and  smelling 
water;  reduced  organic  content  and  trihalometh- 
anes  to  acceptable  levels;  and  was  cost  efficient. 
Eight  carbon  contactors  were  used  to  meet  the 
plant's  capacity  of  32  mgd  and  constituted  the  final 
step  in  the  water  purification  process  following 
conventional  clarification  and  filtration.  GAC's 
ability  to  be  regenerated  provides  cost  savings 
sufficient  to  pay  for  the  3.5-dollar  capital  cost  for 
the  regeneration  facilities  in  3.5  years.  The  inaugu- 
ral summer  run  met  with  uniformly  good  reviews 
from  residents  and  visitors  to  the  two  cities.  (Main- 
PTT) 
W88-03601 


WAVES  IN  THE  WATER  WORKS, 

For  primary  bibliographic   entry  see  Field   5G. 
W88-03606 


REDUCING  WATER  PUMPING  POWER 
COSTS, 

Waxahachie,  TX. 

T.  Clark. 

Southwest    and    Texas    Water    Works    Journal 

STWJDV,  Vol.  68,  No.  12,  p  4-5,  March  1987.  4 

fig- 

Descriptors:  'Water  costs,  'Economic  aspects, 
'Water  pumping,  'Planning,  'Electric  power 
costs,  'Wastewater  treatment  facilities,  'Operating 
costs,  'Utilities,  'Water  demand,  Cost  analysis, 
Efficiency,  Water  supply,  Water  storage,  Tanks, 
Energy,  Maintenance. 

Electricity  is  the  largest  cost  in  the  operating 
budget  of  water  utility  companies.  An  energy  effi- 
cient pump  and  motor  will  pay  for  itself  during  its 
lifetime  in  energy  savings.  When  operation  proce- 
dures that  work  well  during  periods  of  heavy 
consumption  are  used  during  periods  of  low  peri- 
ods of  consumption,  overall  system  efficiency  suf- 
fers. During  low  consumption  periods  this  results 
in  two  to  three  times  the  pump  starts.  By  minimiz- 
ing pump  starts,  less  electricity  will  be  used  and 
from  a  maintenance  standpoint,  this  will  increase 
motor  life.  By  using  the  KWH  per  million  gallons 
as  an  index,  efficiency  improves  to  an  acceptable 
level.  (Main-PTT) 
W88-03612 


PRACTICAL  APPROACH  TO  WATER  DISTRI- 
BUTION SYSTEM  MODELING, 

Beta  Engineering,  Inc.,  Boston,  MA. 

H.  Priola-Long. 

Journal  NEWWA  JNEWA6,  Vol.  101,  No.  1,  p 

66-80,  March  1987.  3  fig. 

Descriptors:  'Water  distribution,  'Model  studies, 
'Computers,  'Computer  models,  'Economic  as- 
pects, 'Water  delivery,  'Water  demand,  'Project 
planning,  'Long-term  planning,  'Optimum  devel- 
opment plans,  Engineering,  Costs,  Benefits. 

The  use  of  computers  to  solve  water  distribution 
system  problems  is  discussed.  Stages  that  must  be 
followed  to  prepare  a  model  and  potential  dangers 
of  the  modeling  system  are  presented  with  case 
studies  to  show  how  models  have  been  prepared 
and  used  in  the  field.  The  major  benefits  of  having 
a  water  distribution  system  model  are  saving 
money  and  the  development  of  long  range  system 
plans.  A  model  of  a  distribution  system  can  help 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5F — Water  Treatment  and  Quality  Alteration 


meet  emergency  problems  and  help  set  up  an  emer- 
gency action  plan.  (Main-PTT) 
W88-03617 


PRODUCTIVITY  PROGRAM  SAVES  MIL- 
LIONS, BUT..., 

Northern  Telecom  Electronics  Ltd.,  Ottawa  (On- 
tario). 
B.  Sheehy. 

Public  Works  PUWOAH,  Vol.  1 18,  No.  4,  p  40-41, 
April  1987. 

Descriptors:  Training,  'Productivity,  'Canada, 
•City  planning,  'Personnel  training  'Civil  engi- 
neering, Economic  aspects,  Water  lines,  Sewers, 
Water  supply,  Sanitation. 

To  rein  in  costs  and  improve  supervisors'  manage- 
ment skills,  Calgary,  Ontario  invested  more  re- 
sources in  employee  training.  Within  the  engineer- 
ing department,  pilot  productivity  programs  were 
developed.  Study  groups  and  task  forces  in  the 
water,  sewer,  streets,  sanitation,  and  urban  devel- 
opment departments  produced  a  volume  of  innova- 
tive, workable  improvement  ideas.  The  pilot  pro- 
grams were  so  successful  the  concept  was  intro- 
duced on  a  city-wide  basis.  More  time  should  have 
been  spent  preparing  the  culture  in  general,  and 
middle  management  in  particular  for  the  program. 
As  the  program  matures,  training  programs  will 
extend  to  all  employees  rather  than  just  those 
involved  in  study  groups  and  task  forces.  (Main- 
PTT) 
W88-03630 


UPGRADED  WATER  SYSTEM  PROMISES  IN- 
DUSTRIAL GROWTH, 

Stearns  and  Wheeler,  Cazenovia,  NY. 

W.  E.  McFarland,  and  J.  Florek. 

Public  Works  PUWOAH,  Vol.  118,  No.  4,  p  42-43, 

April  1987. 

Descriptors:  'Water  supply,  'Water  demand, 
'Water  storage,  'Pipelines,  'Fulton,  New  York, 
Groundwater,  Water  pumps,  Minerals,  Industrial 
development,  Industrial  water  use,  Water  supply 
systems. 

Fulton,  New  York  contains  several  major  indus- 
tries that  account  for  over  40%  of  the  city's  total 
water  consumption.  To  meet  demands  and  allow 
for  future  industrial  growth,  the  city  began  a  plan 
for  an  alternate  source  of  supply,  which  was  avail- 
able from  a  transmission  main  carrying  treated 
Lake  Ontario  water  from  Oswego.  The  use  of  this 
water  would  allow  Fulton  to  supplement  its 
groundwater  supplies  with  purchased  water  to 
meet  present  and  future  demands.  A  grant  from  the 
U.S.  Department  of  Commerce  Economic  Devel- 
opment Administration  was  provided  to  construct 
a  new  transmission  main  that  would  allow  the  use 
of  the  water  from  Lake  Ontario  and  would  also 
rehabilitate  the  existing  waterworks  facilities. 
Pumps,  motors,  electrical  equipment,  venture  flow 
meters,  and  instrumentation  were  replaced,  and  the 
raw  water  storage  tank  and  a  standby  tank  were 
cleaned  and  refurbished.  The  new  water  source 
provides  high  quality  water  on  demand  and  will 
allow  for  future  development.  (Main-PTT) 
W88-03631 


STUDY  OF  COPPER  (ID  COMPLEX  COM- 
POUNDS WITH  BISMUTHIOL  DERIVATIVES 
IN  BUTANONE, 

Moscow  State  Univ.  (USSR). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-03638 


RELATIONSHIP  OF  FLUORIDE  IN  DRINK- 
ING WATER  TO  OTHER  DRINKING  WATER 
PARAMETERS, 

Iowa  Univ.,  Oakdale.  Dept.  of  Preventative  Medi- 
cine and  Environmental  Health. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-03671 


PLANNING  OF  RURAL  WATER  SUPPLY  IN 
DEVELOPING  COUNTRIES, 


Qatar  Univ.,  Doha. 

S.  Ahmad. 

Aqua  AQUAAA,  No.  3,  p  128-132,  1987.  5  fig,  1 

tab,  12  ref. 

Descriptors:  'Water  quality,  'Water  supply,  'Plan- 
ning, 'Rural  water  supply,  'Developing  countries, 
'Water  storage  tanks,  'Turbidity,  Community  par- 
ticipation. 

Studies  of  raw  water  quality  and  protection  of  the 
sources,  are  vital  in  providing  safe  water  to  rural 
populations.  Remoteness  and  access  to  rural  areas 
in  developing  countries  are  constraints  but  these 
can  be  overcome  by  proper  planning.  Reduction  of 
turbidity  of  a  surface  water  source  should  be  the 
main  strategy  in  the  first  stage  of  the  development 
of  a  rural  water  supply.  Often  the  surface  water 
source  in  semi  arid  zones  is  not  perennial.  There- 
fore, large  storage  tanks  have  to  be  provided  for 
the  period  during  which  there  is  no  water  available 
in  the  source.  Such  tanks  can  function  as  extended 
sedimentation  tanks,  thereby  removing  the  turbidi- 
ty considerably,  resulting  in  reduction  of  bacterial 
contamination  to  a  great  extent.  Some  persons 
from  the  village  cluster  should  get  involved  during 
the  construction  of  a  water  supply  system  so  that 
they  are  familiar  with  the  system  and  trained  in  its 
repair  and  maintenance.  (Author's  abstract) 
W88-03677 


USE  OF  PUBLIC  RESOURCES  FOR  WATER 
SUPPLY  AND  SANITATION  PROJECTS  rN 
DEVELOPING  COUNTRIES, 

International  Bank  for  Reconstruction  and  Devel- 
opment, Washington,  DC. 
J.  Briscoe. 

Aqua  AQUAAA,  No.  3,  p  137-143,  1987.  8  tab,  55 
ref. 

Descriptors:  'Cost  benefits,  'Water  use,  'Water 
demand,  'Economic  aspects,  'Water,  'Water  con- 
veyance, 'Sanitation  projects,  'Developing  coun- 
tries, World  Health  Organization,  Water  distribu- 
tion, Public  policy. 

The  use  of  public  sector  funds  for  water  supply 
and  sanitation  projects  in  developing  countries  is 
often  justified  primarily  on  the  basis  of  the  antici- 
pated impact  of  these  projects  on  health.  At 
present  there  is  no  satisfactory  basis  for  comparing 
investments  in  water  supply  and  sanitation 
projects,  which  have  multiple  impacts,  with  other 
health  programs,  which  have  more  limited  im- 
pacts. A  methodology  for  making  these  compari- 
sons was  developed  on  the  basis  of  a  resource 
allocation  framework.  The  implications  of  the 
framework  for  the  use  of  public  funds  and  for  the 
choice  of  level  of  service  for  water  supply  and 
sanitation  programs  in  urban  and  rural  areas  are 
assessed.  It  is  suggested  that  in  many  circumstances 
use  of  public  resources  is  appropriate  for  partially 
funding  water  supply  and  basic  sanitation  services 
in  densely  populated  rural  and  urban  fringe  areas. 
The  major  health  impact  is  gained  when  basic 
sanitation  facilities  are  provided;  the  additional 
health  benefit  from  higher  levels  of  service  (e.t. 
water-borne  sewerage  in  urban  areas)  is  small  and 
there  appears  little  justification  in  committing 
public  resources  to  these  higher  level  of  sanitation. 
(Ray-PTT) 
W88-03679 


WATER  LOSSES  IN  MEDEN  AND  TEBING 
TTNGGI,  INDONESIA, 

Water  Supply  Co.   for  the  Province  of  North- 
Holland,  Assen  (Netherlands). 
A.  J.  A.  Kramer,  W.  F.  J.  Nooyen,  and  A.  J. 
Vincent. 

Aqua  AQUAAA,  No.  3,  p  144-148,  1987.  5  fig,  3 
tab,  2  ref. 

Descriptors:  'Water  conveyance,  'Metropolitan 
water  management, 'Water  distribution,  'Water 
loss,  'Water  meters,  'Administrative  water  loss, 
Medan,  Tebing  Tinggi,  Indonesia,  Developing 
countries,  Water,  use,  Water  metering,  Standpipes. 

Pilot  studies  were  undertaken  in  Meden  and 
Tebing  Tinggi  on  the  Indonesian  island  of  Suma- 
tra, to  assess  the  causes  of  water  losses  in  the 


distribution  systems  of  both  cities.  Unaccounted 
for  ratios  of  40%  in  Medan  and  50%  in  Tebing 
Tinggi  were  measured.  This  study  revealed  that 
the  greater  part  of  the  water  losses  was  not  caused 
by  technical  losses  or  leakage.  In  Medan  water 
losses  were  mainly  administrative  losses.  Nearly 
50%  of  the  water  meters  in  the  distribution  system 
were  out  of  order  or  unreliable.  Therefore  water 
consumption  had  to  be  estimated.  In  Tebing  Tinggi 
losses  were  also  mainly  administrative  as  the  public 
standpipes  were  not  metered.  Furthermore  it  was 
found  that  there  was  excessive  water  use  and  wast- 
age at  these  standpipes.  The  problems  met  in 
Medan  and  Tebing  Tinggi  will  probably  be  en- 
countered in  other  developing  countries.  Thus  to 
prevent  water  losses,  more  emphasis  should  be 
given  to  water  meters,  water  meter  readers  and 
supply  points.  (Author's  Abstract) 
W88-03680 


EXTENDED  LOW  FLOW  PERFORMANCE  - 
WHAT'S  IT  REALLY  WORTH, 

Rockwell  International,  Pittsburgh,  PA. 

R.  N.  Koch. 

Aqua  AQUAAA,  No.  3,  p  154-156,  1987.  2  fig,  3 

ref. 

Descriptors:  'Water  demand,  'Water  metering, 
'Water  meters,  'Water  use  Measuring  instruments, 
Cost  analysis. 

Extended  low  flow  performance  refers  to  the  accu- 
racy of  flow  meters  at  or  below  1/4  gal  of  water/ 
min.  Most  water  usage  in  the  home  takes  place  in 
the  mid  to  high  flow  rates,  between  2  and  1 1  gal/ 
min.  Two  studies  (one  by  the  U.S.  Department  of 
Agriculture  and  the  other  by  General  Electric 
under  contract  to  the  American  Society  of  Civil 
Engineers)  which  examined  average,  instantaneous 
water  demand  in  typical  residential  settings  con- 
firmed that  most  water  is  used  between  2  1/2  and 
1 1  1/2  gal/min.  Based  on  this  information,  it  seems 
more  important  to  have  a  metering  device  that 
delivers  sustained,  long-term  accuracy  at  these  typ- 
ical flow  rates  rater  than  one  which  will  measure 
accurately  at  flows  of  1/2  or  even  1/8  gal/min  and 
begin  to  lose  accuracy  in  5  to  7  yr.  As  any  meter 
begins  to  age,  it  becomes  less  accurate  at  both  the 
low  and  high  flow  ends  of  the  spectrum.  At  cur- 
rent water  rates,  extended  low  flow  accuracy  is 
only  worth  about  10  cents/yr/customer.  However, 
sustained,  long-term  accuracy  in  the  normal  flow 
range  is  worth  from  $2  -  $4/yr.  The  American 
Water  Works  Association's  Water  Meter  Standard 
C-700  emphasizes  that  attention  be  given  to  the 
normal  flow  range  of  2-10  gal/min  which  accurate- 
ly captures  the  predominant  use  pattern  found  in 
both  the  USDA  and  GE  studies.  (Peters-PTT) 
W88-03682 


IMMUNOTOXICOLOGIC  EVALUATION  OF 
CHLORINE-BASED  DRINKING  WATER  DIS- 
INFECTANTS SODIUM  HYPOCHLORITE 
AND  MONOCHLOROAMINE, 

Idaho  Univ.,  Moscow. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-03686 


OBSERVATION  OF  DELTVERY  AND  SIMPLE 
QUALITY  PARAMETERS  ON  SPRINGS  OF 
THE  FIRST  VIENNA  ELEVATED-SOURCE 
WATER  SUPPLY, 

Universitaet  fuer  Bodenkultur,  Vienna  (Austria). 

Inst,  fuer  Wasserwirtchaft. 

H.  Frischherz. 

Aqua  AQUAAA,  No.  4,  p  175-180,  1987.  5  fig,  20 

ref. 

Descriptors:  'Precipitation,  'Water  supply, 
•Water  quality,  'Springs,  'Groundwater,  'Water 
yield,  Turbidity,  Conductivity,  Catchments,  Hy- 
drographs,  Drinking  water. 

Yield,  turbidity,  conductivity  and  KMn04  con- 
sumption were  observed  in  springs  of  the  First 
Vienna  Elevated-source  Water  Supply  and  the  re- 
sults related  to  precipitation  in  the  catchment.  An 
increase  in  the  retention  of  the  precipitation  has  an 
equalizing  effect   on  the  yield   and  also  on  the 
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quality  of  the  springs.  Such  an  increase  in  retention 
can  be  achieved  by  afforestation  and  some  other 
measures  which  lead  to  a  reduction  of  the  inglovw 
velocity  of  the  precipitation  water  to  the  dolines. 
Control  of  the  discharge  of  the  springs  leads  to 
further  retention  of  the  water  in  the  mountains. 
The  use  of  karstic  rock  as  a  storage  reservoir  is 
possible  only  if  the  location  of  higher  outcroppings 
of  the  source  are  known.  It  may  be  necessary  to 
seal  off  such  outlets.  Then  the  karstic  rock  would 
be  suitable  for  providing  an  annual  storage  reser- 
voir that  would  allow  for  periods  of  low  delivery 
during  the  early  summer  and  frost  periods  in 
winter.  By  surveying  water  turbidity,  it  is  possible 
to  control  karst  springs  so  that  highly  turbid  water 
originating  from  sudden  heavy  rains  can  be  cut 
from  the  intake  and  discharged  into  an  overflow. 
The  sensitivity  of  karst  springs  to  deposition  of  air 
pollutants  during  rain  events  was  proven  by  their 
reaction  after  the  Chernobly  accident.  Knowledge 
of  the  time  it  takes  for  air  pollutants  washed  out  by 
rain  to  be  discharged  from  karst  springs  is  neces- 
sary to  ensure  the  safety  of  water  from  such 
Springs.  (Peters-PTT) 
W88-03761 


RECENT  DEVELOPMENTS  IN  DRINKING- 
WATER  SUPPLY  FROM  THE  INTERNATION- 
AL RIVERS  RHINE  AND  MEUSE  IN  THE 
NETHERLANDS, 

Biesbosch  Water  Storage  Corp.  (Netherlands). 
E.  G.  H.  Vreedenburgh,  and  J.  M.  J.  Waals. 
Aqua  AQUAAA,  No.  4,  p  197-204,  1987.  11  fig,  3 
tab,  12  ref. 

Descriptors:  'Water  pollution  control,  *Water  pol- 
lution treatment,  'Water  supply,  'Rhine  River, 
•River  Meuse,  'Drinking  water,  'Water  quality, 
Water  pollution  sources,  Model  studies,  Water  re- 
sources, Decision  making,  Water  storage. 

The  rivers  Rhine  and  Meuse  are  the  main  sources 
for  drinking-water  production  from  surface  water 
in  the  Netherlands.  The  hazards  threatening  these 
sources  can  be  divided  into  three  major  topics.  The 
first  point  concerns  the  still  inadmissibly  high  day- 
to-day  contamination  with  compounds  like  sodium 
chloride,  xenobiotic  substances  and  organic  and 
inorganic  micropollutants.  The  second  major  risk 
arises  from  the  occurrence  of  exceptional  situations 
like  pollution  incidents  and  periods  of  low  river 
discharge.  Possible  future  risks  for  these  surface 
water  sources  constitutes  the  third  major  point  of 
concern.  Among  these  are  the  increasing  number 
of  nuclear  power  plants,  the  development  and  use 
of  new  chemicals  and  the  far-reaching  projected 
abstraction  of  surface  water  for  different  purposes 
from  the  river  Meuse.  As  the  possibilities  for  the 
Dutch  drinking-water  companies  to  urge  protec- 
tion and  sanitation  of  Rhine  and  Meuse  are  very 
limited,  it  is  important  for  a  reliable  water  supply 
to  enhance  the  knowledge  of  these  sources  and  to 
improve  the  source  characteristics  by  means  of 
open  or  closed  storage  systems.  The  enhancement 
of  the  knowledge  includes  studies  of  the  river-flow 
and  emissions,  measurements  of  the  actual  water 
quality,  modelling  of  the  rivers,  both  in  stationary 
and  in  exceptional  situations,  and  perfecting  the 
alarm  systems.  The  improvement  of  the  source 
characteristics  by  storage  systems  is  illustrated  by 
the  Biesbosch  storage  reservoirs  in  which  water 
supply  can  be  ensured  during  periods  of  low  river 
flow  or  poor  water  quality.  The  storage  also  great- 
ly improves  the  water  quality  by  self-purification 
processes  and  a  selective  intake  policy.  Computer 
applications  are  helpful  for  the  optimization  of  the 
intake  and  storage.  Recently  simulation  models 
have  been  developed,  that  simulate  the  source 
characteristics,  intake  and  storage  system  and  in- 
crease the  insight  in  these  stages  and  the  interac- 
tions between  them.  Expert-systems  can  be  devel- 
oped as  another  tool  to  manage  the  increasing 
knowledge,  data  and  the  complexity  in  decision 
making.  (Author's  abstract) 
W88-03764 


KINETICS  OF  ADSORPTION  ON  ACTIVATED 
CARBON:  I.  SINGLE-SOLUTE  SYSTEMS, 

Norges  Tekniske  Hoegskole,  Trondheim. 

J.  Fettig,  and  H.  Sontheimer. 

Journal  of  Environmental  Engineering  JOEDDU 


(ASCE),  Vol.  113,  No.  4,  p  764-779,  August  1987. 
5  fig,  6  tab,  39  ref.  Deutsche  Forschungsgemeins- 
chaft  SFB  62,  Project  A  34. 

Descriptors:  'Water  chemistry,  'Water  treatment, 
'Adsorption,  'Kinetics,  'Activated  carbon,  So- 
lutes,   Drinking   water,    Mass   transport,    Surface 


Adsorption  kinetics  of  a  variety  of  single  sub- 
stances on  activated  carbon  was  investigated  at 
low  liquid-phase  concentrations.  Experimental  data 
obtained  by  the  minicolumn  method  show  the  in- 
fluence of  dissociation  and  molecular  weight  of  the 
adsorbates  on  their  external  mass  transfer  behavior. 
Modeling  of  minicolumn  breakthrough  curves 
proves  that  internal  mass  transport  resistances  have 
to  be  taken  into  account  at  low  concentrations  as 
well  as  high.  A  differential  fixed-bed  reactor  tech- 
nique was  used  to  determine  intraparticle  mass 
transport  parameters.  For  strongly  adsorbable  sub- 
stances, diffusion  in  the  adsorbed  phase  proves  to 
be  prevailing,  whereas  for  weakly  adsorbable  or 
high  molecular  weight  adsorbates,  pore  diffusion 
also  contributes  to  the  internal  mass  transport. 
However,  the  surface  diffusivities  depend  on  the 
carbon  loading  in  an  adsorbate-specific  manner. 
(See  also  W88-03796  and  W88-03797)  (Author's 
abstract) 
W88-03795 


KINETICS  OF  ADSORPTION  ON  ACTIVATED 
CARBON:  II.  MULTISOLUTE  SYSTEMS, 

Norges  Tekniske  Hoegskole,  Trondheim. 

J.  Fettig,  and  H.  Sontheimer. 

Journal  of  Environmental  Engineering  JOEDDU 

(ASCE),  Vol.  113,  No.  4,  p  780-794,  August  1987. 

7  fig,  4  tab,  21  ref,  append.  Deutsche  Forschungs- 

gemeinschaft  SFB  62,  Project  A  34. 

Descriptors:  'Model  studies,  'Water  chemistry, 
'Water  treatment,  'Adsorption,  'Kinetics,  'Acti- 
vated carbon,  Solutes,  Drinking  water,  Diffusion. 

Most  models  that  have  been  developed  to  de- 
scribed multicomponent  adsorption  are  based  on 
the  assumption  that  different  absorbates  interact 
with  regard  to  equilibrium  only.  This  approach  is 
examined  at  low  adsorbate  concentrations.  Multi- 
component  data  obtained  by  the  minicolumn 
method  prove  that  the  external  mass  transfer  of 
one  substance  is  not  affected  by  the  simultaneous 
diffusion  of  other  adsorbates.  Bisolute  adsorption 
rate  experiments  conducted  in  a  batch  system  show 
two  different  impacts  of  multicomponent  adsorp- 
tion on  the  intraparticle  mass  transport.  The  sur- 
face diffusion  of  the  more  weakly  adsorbed  sub- 
stance can  be  accelerated  when  both  species  are 
adsorbed  simultaneously.  On  the  other  hand,  sur- 
face diffusion  of  both  adsorbates  is  hindered  when 
displacement  processes  take  place.  The  experimen- 
tal results  are  also  used  to  investigate  procedures 
for  lumping  individual  substances  into  pseudocom- 
ponents  with  regard  to  kinetic  parameters.  (See 
also  W88-03795  and  W88-03797)  (Author's  ab- 
stract) 
W88-03796 


KINETICS  OF  ADSORPTION  ON  ACTIVATED 
CARBON:  m.  NATURAL  ORGANIC  MATERI- 
AL, 

Norges  Tekniske  Hoegskole,  Trondheim. 

J.  Fettig,  and  H.  Sontheimer. 

Journal  of  Environmental  Engineering  JOEDDU 

(ASCE),  Vol.  113,  No.  4,  p  795-810,  August  1987. 

7  fig,  4  tab,  33  ref. 

Descriptors:  'Fulvic  acids,  'Model  studies,  Water 
chemistry,  'Water  treatment,  'Adsorption,  'Kinet- 
ics, 'Activated  carbon,  Solutes,  Drinking  water, 
Prediction,  Estimating,  Diffusion. 

Adsorption  kinetics  of  a  fulvic  acid  (FA)  were 
investigated  in  detail.  Based  on  experimental  equi- 
librium data,  the  mixture  was  subdivided  into  two 
pseudocomponents  with  different  adsorbabilities 
and  one  nonadsorbable  fraction.  Thus  the  impact 
of  the  initial  concentration  on  the  overall  isotherm 
could  be  described  well.  However,  equilibrium 
data  of  the  FA  after  preadsorption  were  poorly 
predicted.   Minicolumn   experiments   allowed   for 
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the  determination  of  external  mass  transfer  coeffi- 
cients of  the  adsorbable  pseudocomponents.  Trie 
results  also  yielded  an  estimation  of  the  effective 
diffusivity  and  the  average  molecular  size  of  the 
FA  in  the  bulk  liquid  phase.  Intraparticle  diffusivi- 
ties were  evaluated  from  batch  kinetic  experiments. 
The  overall  concentration  change  with  time  was 
well  described  by  the  film-homogeneous  diffusion 
model,  while  the  behavior  of  the  pseudocompon- 
ents could  be  described  more  closely  by  the  film- 
heterogeneous  diffusion  model.  The  applicability 
of  the  models  to  predict  a  minicolumn  break- 
through curve  is  discussed.  (See  also  W88-03795 
and  W88-03796)  (Author's  abstract) 
W88-03797 


THEORY  OF  DECLINING  RATE  FILTRA- 
TION. I:  CONTINUOUS  OPERATION, 

Sao  Paulo  Univ.,  Sao  Carlos  (Brazil).  Escola  de 

Engenharia. 

F.  H.  Chaudhry. 

Journal  of  Environmental  Engineering  JOEDDU 

(ASCE),  Vol.  113,  No.  4,  p  834-851,  August  1987. 

6  fig,  27  ref,  append. 

Descriptors:  'Model  studies,  'Declining  rate  filtra- 
tion, 'Water  treatment,  'Filters,  'Filtration,  'Sand 
filters,  Equations,  Head  loss,  Flow. 

A  theoretical  framework  for  the  study  of  vari- 
ations in  rate,  head  loss,  and  concentration  during 
declining  rate  filtration  (DRF)  is  developed.  A 
simple  model  for  the  variable  rate  filtration  is 
derived  in  order  to  formulate  the  continuous  de- 
clining rate  response  of  a  sand  filter  in  terms  of  a 
first-order  non-linear  ordinary  differential  equation 
for  the  dimensionless  filtrate  volume.  This  formula- 
tion indicates  that  there  are  four  dimensionless 
parameters  that  determine  the  behavior  of  a  declin- 
ing rate  filter.  The  differential  equation  is  solved 
numerically  by  the  Runge-Kutta  method  to  obtain 
a  single  filter  response  as  a  function  of  time.  The 
importance  of  various  parameters  is  discussed  for 
the  true  DRF  and  influent  flow-splitting  arrange- 
ments. The  theoretical  framework  developed  here 
permits  modeling  the  behavior  of  a  filter  bank  in 
terms  of  oscillations  in  head  loss,  rate,  and  concen- 
tration in  the  DRF  mode,  which  is  presented  in  a 
subsequent  paper.  (See  also  W88-03801)  (Author's 
abstract) 
W88-03800 


THEORY  OF  DECLINING  RATE  FILTRA- 
TION. II:  BANK  OPERATION, 

Sao  Paulo  Univ.,  Sao  Carlos  (Brazil).  Escola  de 

Engenharia. 

F.  H.  Chaudhry. 

Journal  of  Environmental  Engineering  JOEDDU 

(ASCE),  Vol.  113,  No.  4,  p  852-867,  August  1987. 

9  fig,  1  tab,  19  ref,  append. 

Descriptors:  'Bank  filters,  'Model  studies,  'De- 
clining rate  filtration,  'Filters,  'Water  treatment, 
'Filtration,  'Sand  filters,  Equations,  Head  loss, 
Water  quality. 

In  declining  rate  filtration  (DRF),  the  mode  of 
operation  of  a  bank  of  filters  modifies  and  deter- 
mines the  performance  of  an  individual  rapid  sand 
filter.  The  theoretical  formulation  previously  de- 
veloped by  the  writer  for  continuous  DRF  is  ex- 
tended to  the  case  of  bank-operated  DRF.  The 
problem  is  expressed  as  a  system  of  first-order 
nonlinear  differential  equations  for  the  dimension- 
less filtrate  volumes  produced  by  various  filters  in 
the  bank.  Variable  DRF  mode  of  operation  is 
considered  explicity  in  this  formulation.  The  theo- 
retical model  permits  a  study  of  the  evolution  of 
water  equality,  head  loss,  and  filtration  rate  of  each 
filter  in  the  bank.  (See  also  W88-03800)  (Author's 
abstract) 
W88-03801 


BIOLOGICAL  DENITRIFICATION  OF  DRINK- 
ING WATER  USING  AUTOTROPHIC  ORGA- 
NISMS WITH  H2  IN  A  FLUIDIZED-BED  BIO- 
FILM  REACTOR, 

Eidgenoessische  Technische  Hochschule,  Zurich 
(Switzerland). 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F — Water  Treatment  and  Quality  Alteration 


M.  Kurt,  I.  J.  Dunn,  and  J.  R.  Bourne. 
Biotechnology  and  Bioengineering  BIBAU,  Vol. 
29,  No.  4,  p  493-501,  March  1987.  20  fig,  2  tab,  8 
ref. 

Descriptors:  *Denitrification,  *Drinking  water, 
•Water  treatment,  'Biological  treatment,  •Biofilm 
reactors,  *Fludized-bed,  'Autotrophic  organisms, 
•Bacteria,  Nitrates,  Nitrites,  Nitrogen  removal. 

Many  sources  of  drinking  water,  especially  in  areas 
of  intensive  agriculture  contain  high  levels  of  ni- 
trate ion.  One  possible  process  technology  to  re- 
moval nitrate  ions  is  biological  denitrification  as 
practiced  in  wastewater  treatment.  In  this  tech- 
nique a  carbon  source,  such  as  ethanol  or  acetone 
is  added  to  water.  In  drinking  water  systems,  how- 
ever, addition  of  similar  chemicals  is  not  accepta- 
ble. It  is  therefore  of  interest  to  seek  a  denitrifica- 
tion process  that  does  not  require  addition  of  a 
carbon  source.  In  this  study  an  autotrophic  orga- 
nism capable  of  reducing  nitrate  ion  and  oxidizing 
hydrogen  gas  to  water  was  used  to  denitrify  drink- 
ing water.  This  organism  is  also  capable  of  utilizing 
carbon  dioxide  present  in  water  as  a  source  of 
carbon.  The  objective  of  this  study  was  to  investi- 
gate the  application  of  a  small-scale  fluidized  sand 
bed  reactor  and  to  establish  reactor  kinetics.  No 
appreciable  diffusion  of  the  organism  employed  as 
a  biofilm  was  found.  Reactor  performance  was  a 
function  of  the  culture's  past  history.  Batch  experi- 
ments always  exhibited  an  accumulation  of  nitrite 
ion,  but  continuous  experiments  with  residence 
times  of  4.5  hr  showed  complete  removal  of  nitro- 
gen with  waters  containing  up  to  25  mg  of  nitrate 
N/L  or  approximately  1  hr  for  every  5  mg/L. 
(Ray-PTT) 
W88-03817 


LEGIONNAIRES'    DISEASE    OUTBREAKS 
THE  ENGINEERING  IMPLICATIONS, 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03821 


PCB     CONTAMINATION     OF     A     PRIVATE 
WATER  SUPPLY, 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03836 


IDENTIFICATION  OF  TRACE  ORGANIC  CON- 
TAMINANTS IN  INORGANIC  WATER  TREAT- 
MENT CHEMICALS  BY  GAS  CHROMATOG- 
RAPHY-MASS  SPECTROMETRY, 

Waterloo  Univ.  (Ontario). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-03838 


WATER  TREATMENT  PLANT  OPERATION 
REVDXW  MANUAL  FOR  OPERATORS, 

Michigan  Dept.  of  Public  Health,  Lansing.  Section 

of  Water  Supply. 

W.  E.  Brown,  and  R.  S.  Sacks. 

Volume  1.  Ann  Arbor  Science,  Ann  Arbor,  MI. 

1981.  Edited  by  V.  W.  Langworthy.  182  p. 

Descriptors:  *Water  treatment,  'Pollutant  identifi- 
cation, 'Water  analysis,  Training,  Bacterial  analy- 
sis, Coliforms,  Sampling,  Sample  preparation, 
Plankton,  Nannoplankton,  Zooplankton,  Algae, 
Sedgwick-Rafter  method,  Reservoir  management, 
Coagulation,  Alum,  Hardness,  Alkalinity,  Water 
softening,  Disinfection,  Chlorination,  Residual 
chlorine,  Filtration,  Flow  rate,  Flow  measurement, 
Hydraulics,  Pumps. 

A  manual  reviews  the  basics  of  water  treatment 
plant  operation.  Operators  can  use  it  to  study  for 
certification  examinations,  and  supervisors  can  use 
it  for  training  and  testing  utility  personnel.  Bacteri- 
ology discusses  the  theory  and  laboratory  proce- 
dures for  the  total  coliform  membrane  filter 
method  and  the  total  coliform  multiple-tube  fer- 
mentation method.  Biologic  examination  topics  in- 
clude sample  collection  and  examination  (mem- 
brane filter  procedures,  drop  and  coverglass 
mounts,  Sedgwick-Rafter  cells,  nannoplankton 
slides),  plankton  identification,  counting  proce- 
dures records  and  forms,  significance  and  applica- 
tion of  results.  Basic  chemistry  pertinent  to  water 


treatment  covers  coagulation,  alum  chemistry, 
total  hardness,  alkalinity,  softening  chemicals,  split 
treatment,  and  stability.  Chlorine  reactions  and 
methods  for  determining  chlorine  residuals  appear 
in  the  disinfection  chapter.  Types  of  filters,  filtra- 
tion mechanisms,  filter  bottoms,  filter  backwash- 
ing,  and  flow  rate  controls  are  subtopics  under 
filtration.  Hydraulics  is  divided  into  pressure  calcu- 
lations, flow  equations,  and  flow  measurement.  Op- 
erations and  treatment  procedures,  including 
chemical  overfeed  problems,  are  discussed,  as  well 
as  pump  types,  efficiency,  and  costs.  Sample  and 
practice  problems  with  answers  are  provided. 
(Cassar-PTT) 
W88-03981 


DICTIONARY     OF     WASTE     AND     WATER 
TREATMENT, 

National  Coal  Board,  London  (England). 

For  primary  bibliographic  entry  see   Field   5D. 

W88-03982 


LEGIONELLA  PNEUMOPHILA  IN  A  HOSPI- 
TAL WATER  SYSTEM  FOLLOWING  A  NOSO- 
COMIAL OUTBREAK:  PREVALENCE,  MONO- 
CLONAL ANTIBODY  SUBGROUPING  AND 
EFFECT  OF  CONTROL  MEASURES, 
University  Hospital  of  Wales,  Cardiff.  Public 
Health  Lab. 

C.  D.  Riberio,  S.  H.  Burge,  S.  R.  Palmer,  J.  O. 
Tobin,  and  I.  D.  Watkins. 

Epidemiology  and  Infection,  Vol.  98,  No.  3,  p  253- 
262,  June  1987.  5  tab,  13  ref. 

Descriptors:  'Human  diseases,  'Legionella  pneu- 
mophila, 'Water  supply,  'Water  quality  control, 
•Hospitals,  Public  health,  Monitoring,  Water  qual- 
ity, Legionnaires  Disease,  Disinfection,  Microbio- 
logical studies. 

Swabs  and  water  samples  from  a  hospital  water 
system  were  cultured  for  legionellae  over  an  ex- 
tended period.  Legionella  pneumophila  serogroup 
1,  including  outbreak  associated  strains,  were  iso- 
lated in  small  numbers  from  approximately  5%  of 
these  samples  despite  implementation  of  the  cur- 
rent DHSS/Welsh  Office  regulations.  No  cases  of 
nosocomial  legionaires  disease  were  proven  during 
the  study.  Physical  cleaning  and  chemical  steriliza- 
tion of  taps,  and  replacement  of  washers  with 
'approved'  brands  did  not  eradicate  the  organisms. 
Eradication  of  legionellae  in  hospital  water  sup- 
plies appears  to  be  unnecessary  in  preventing  noso- 
comial legionnaires'  disease  provided  the  current 
DHSS/Welsh  Office  recommendations  are  imple- 
mented. (Author's  abstract) 
W88-03994 


BACTERIOLOGY  OF  THE  FRESHWATER  EN- 
VIRONMENT: IMPLICATIONS  FOR  CLINI- 
CAL THERAPY, 

Vanderbilt  Univ.,  Nashville,  TN.  School  of  Medi- 
cine. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03997 


COMBINED  EFFECT  OF  CARBON  DOSAGE 
AND  INITIAL  ADSORBATE  CONCENTRA- 
TION ON  THE  ADSORPTION  ISOTHERM  OF 
HEAVY  METALS  ON  ACTIVATED  CARBON, 

National  Univ.  of  Singapore.  Dept.  of  Chemical 

Engineering. 

For  primary  bibliographic  entry  see  Field   5D. 

W88-04020 


DETERMINANTS  OF  THE  MICROBIOLOGI- 
CAL CHARACTERISTICS  OF  SPA  POOLS  IN 
SOUTH  AUSTRALIA, 

South  Australian   Health  Commission,   Adelaide. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-04026 


IODOFORM       TASTE       COMPLAINTS       IN 
CHLORAMINATION, 

Western  Australia  Dept.  of  Mines,  Perth.  Govern- 
ment Chemical  Labs. 
R.  C.  Hansson,  M.  J.  Henderson,  P.  Jack,  and  R. 


D.  Taylor. 

Water  Research  WATRAG,  Vol.  21,  No.  10,  p 

1265-1271,  October  1987.  9  fig,  2  tab,  11  ref. 

Descriptors:  'Iodoform,  'Taste,  'Chloramination, 
•Drinking  water,  'Water  treatment,  'Water  qual- 
ity, Ammonia,  Chlorine,  Bromine,  Iodine,  Chlorin- 
ation. 

Iodoform  (CHI3)  plus  four  of  six  possible  iodo 
derivatives,  CHClBrI,  CHBr2I,  CHC1I2  and 
CHBrI2  have  been  found  in  chloraminated  drink- 
ing water.  The  presence  of  iodoform  in  concentra- 
tions >  5  micrograms/L  was  associated  with  an 
objectionable  medicinal  taste  in  the  water.  Produc- 
tion of  iodoform  was  dependant  on  the  order  of 
addition  of  the  chlorine  and  ammonia.  When  am- 
monia was  added  first,  the  water  samples  had  the 
characteristic  medicinal  taste.  Disappearance  of 
the  taste  in  plant-treated  samples  stored  for  >2  wk 
was  accompanied  by  a  decrease  in  iodoform  con- 
centrations to  values  below  the  taste  threshold. 
When  chlorine  was  added  first,  there  was  no  me- 
dicinal taste  and  iodoform  levels  were  <  1  micro- 
gram/1; levels  of  bromoform  and  chloro-bromo- 
methanes  were  increased.  (Lantz-PTT) 
W88-04030 


BIODEGRADABILITY  OF  OZONATION 
PRODUCTS  AS  A  FUNCTION  OF  COD  AND 
DOC  ELIMINATION  BY  EXAMPLE  OF  SUB- 
STITUTED AROMATIC  SUBSTANCES, 

Kernforschungszentrum  Karlsruhe  G.m.b.H.  (Ger- 
many, F.R.).  Abt.  Wassertechnologie. 
For  primary   bibliographic  entry  see  Field   5D. 
W88-04031 


HEALTH  SERVICES  AND  WATER  AND  SANI- 
TATION   SERVICES    IN    THE    NORTHWEST 
TERRITORIES:  AN  EXAMINATION  OF  THE 
PRESENT  STATE  OF  DEVELOPMENT  AND 
SOME  THOUGHTS  FOR  THE  FUTURE, 
Izaak  Walton  Killam  Hospital  for  Children,  Hali- 
fax (Nova  Scotia). 
L.  Mclntyre,  and  G.  Heinke. 
Canadian  Journal  of  Public  Health  CJPEA4,  Vol. 
78,  No.  4,  p  244-248,  July-August,  1987.  3  fig,  1 
tab,  14  ref. 

Descriptors:  'Public  health,  'Water  treatment, 
•Legislation,  *Wastewater  treatment,  *Rural  areas, 
•Canada,  *Sanitation,  Water  pollution  effects,  Epi- 
demiology, Water  policy,  Water  supply,  Water 
law,  Morbidity,  Human  diseases,  Regulations. 

The  state  of  health  services  and  water  and  sanita- 
tion services  in  the  Northwest  Territories  (NWT) 
are  examined.  The  distances  between  rural  commu- 
nities in  the  NWT  presents  a  problem  to  public 
water  suppliers.  Cold  climates  and  frozen  soils 
prohibit  the  use  of  groundwater  supplies.  Other 
problems  in  providing  a  sanitary  water  supply  are 
the  lack  of  technical  personnel,  the  lack  of  a  serv- 
ice base  in  most  communities,  and  the  lack  of 
knowledge  and  experience  of  how  to  develop  serv- 
icing technology  appropriate  to  northern  regions. 
To  overcome  these  problems  regulations  under  the 
Public  Health  Ordinance  establish  the  planning, 
design  and  operation  requirements  of  all  water  and 
sanitation  facilities  necessary  to  achieve  and  safe- 
guard public  health.  The  Northern  Inland  Waters 
Act,  which  is  directed  to  the  preservation  of  envi- 
ronmental quality  of  inland  rivers,  lakes  and  coast- 
al waters,  regulates  the  withdrawal  of  water  and 
the  discharge  of  wastewater  by  issuing  permits  that 
affect  the  building  of  water  and  sanitation  facilities. 
The  Water  and  Sanitation  Policy  of  1962  estab- 
lishes acceptable  levels  of  water  and  sanitation 
service  as  applied  to  the  wide  variation  in  develop- 
ment in  the  60  NWT  communities.  Outbreaks  of 
low  mortality  sanitation-related  diseases  are  mostly 
related  to  a  low  availability  of  water  for  use  in 
personal  hygiene  rather  than  contamination  of  the 
water  supply.  Most  homes  in  the  NWT  lack  com- 
plete indoor  plumbing  and  water  delivery  is  by 
truck  to  storage  tanks  in  homes.  The  Indian  Health 
Policy  adopted  by  the  federal  government  in  1979 
is  promoting  the  capacity  of  NWT  communities  to 
play  an  active,  more  positive  role  in  the  health  care 
system.  (Geiger-PTT) 
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W88-04077 


BACTERIAL  QUALITY  OF  BOTTLED  WATER, 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering 

For  primary  bibliographic  entry  see   Field   5G. 
W88-04122 


MODEL  CHLORINATION  OF  PLANT  DE- 
RIVED PHENOLIC  WATER  CONTAMINANTS 
WITH  AN  ASSESSMENT  OF  THEIR  POTEN- 
TIAL TOXICITY  TO  ESCHERICHIA  COLI, 

Reading  Univ.  (England).  Dept.  of  Physiology  and 

Biochemistry. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-04146 


MODIFICATIONS  TO  ROCKVILLE  WATER 
TREATMENT  PLANT, 

Connecticut  Water  Co.,  Clinton. 
K.  W.  Kells,  and  R.  W.  Muther. 
Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  101,  No.  2,  p  104-117,  June 
1987.  5  fig,  1  tab. 

Descriptors:  'Water  treatment  facilities,  *Water 
treatment,  Treatment  facility  modification,  •Con- 
necticut Water  Company,  Design  criteria,  Treat- 
ment capacity,  Water  quality  standards,  Water 
quality,  Water  quality  management,  Costs,  Lake 
Shenipsit,  Drinking  water. 

The  Connecticut  Water  Company's  Rockville 
Water  Treatment  Plant,  which  was  put  into  oper- 
ation in  May  1970,  was  designed  to  treat  5  million 
gallons  of  Lake  Shenipsit  water  per  day  by  chemi- 
cal addition,  flocculation,  clarification  and  filtra- 
tion followed  by  post-chlorination  and  fluoridation 
of  the  water  as  it  entered  the  distribution  system. 
The  plant's  capacity  became  restricted  to  about  3 
mgd  over  the  following  ten  years  as  a  number  of 
structural  and  operational  problems  developed  and 
water  quality  standards  became  more  stringent. 
Therefore,  the  plant  and  its  equipment  were  in- 
spected, the  Federal  and  State  requirements  for 
quality  of  treated  water  were  reviewed,  and  meth- 
ods for  improving  the  treatment  process  and  for 
increasing  the  plant  capacity  were  investigated. 
The  original  plant,  the  problems  needing  correc- 
tion, the  design  of  the  modifications,  and  the  meth- 
ods of  accomplishing  the  necessary  changes  are 
detailed.  The  facility  is  equipped  to  handle  the 
requirements  placed  on  it  today  as  a  result  of  the 
implemented  modifications  at  a  total  cost  of  ap- 
proximately 3,000,000  dollars.  (Wood-PTT) 
W88-04158 


CONNECTICUT'S  WATER  SUPPLY  PLANS, 

Connecticut  Dept.  of  Health  Services,  Hartford. 
Water  Supply  Section. 
R.  Jarema. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  101,  No.  2,  p  118-144,  June 
1987. 

Descriptors:  'Water  supply  plans,  *Water  supply, 
'Planning,  'Water  demand,  'Connecticut,  Water 
supply  plans,  Water  allocation,  Water  conveyance, 
Drought,  Water  resources  development,  Water 
law,  Water  shortage,  Alternative  planning. 

As  a  result  of  the  drought  of  1980-81,  during 
which  several  Connecticut  utility  companies  expe- 
rienced severe  water  shortages,  a  Water  Resources 
Task  Force  was  established  to  investigate  water 
supply  issues.  The  Task  Force  developed  and  fos- 
tered the  passage  of  an  act  that  requires  all  utilities 
serving  more  than  1000  people  to  submit  a  water 
supply  plan.  A  water  supply  plan  should  evaluate 
the  water  supply  needs  of  its  service  area  and 
propose  a  strategy  to  meet  those  needs.  Plans 
should  include,  but  not  be  limited  to:  (1)  a  descrip- 
tion of  the  existing  water  supply  system;  (2)  an 
analysis  of  future  supply  demands;  (3)  an  assess- 
ment of  alternative  water  supply  sources;  (4)  con- 
tingency procedures  for  public  drinking  water 
supply  emergencies  including  emergencies  con- 
cerning water  contamination,  water  supply  system 
failures,  and  water  shortages;  and  (5)  a  recommen- 


dation for  new  water  system  development.  A  copy 
of  the  Proposed  Regulations  of  the  Department  of 
Health  Services  Water  Supply  Plans  is  included. 
(Wood-PTT) 
W88-04159 


WATER  DISTRIBUTION  RECORD  KEEPING 
AND  PLANNING  APPROACHES:  CURRENT 
UTILITY  PRACTICES, 

Peer  Systems,  Inc.,  Philadelphia,  PA. 
D.  K.  O'Day. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  101,  No.  2,  p  145-168,  June 
1987.  4  fig,  7  tab. 

Descriptors:  'Water  mains,  'Planning,  'Record 
keeping,  'Water  conveyance,  'Water  distribution, 
Long-term  planning,  Comparison  studies,  Failure 
analysis,  Pipes,  Water  transport,  Conveyance 
structures,  Water  loss,  Leakage,  Pipelines,  Mainte- 


The  record  keeping  practices,  water  main  failure 
patterns,  and  planning  approaches  are  analyzed 
and  compared  for  six  water  utilities  in  order  to 
provide  information  on  break  trends  and  rates  with 
respect  to  pipe  material,  joint  type  diameter,  soil 
conditions,  corrosion  conditions,  external  loading, 
construction  practices  and  season  of  the  year  so 
that  individual  utility  companies  can  compare  its 
experiences  with  a  representative  cross  section  of 
utilities  and  make  long-term  plans.  To  ensure  con- 
sistency between  utilities,  a  standard  set  of  defini- 
tions was  developed  so  that  the  data  set  treats 
leaks,  main  breaks,  and  appurtenance  breaks  con- 
sistently. Main  repair  rates  were  expressed  in 
number  of  repairs  per  100  miles  per  year  to  pro- 
vide a  direct  comparison  between  utilities.  Al- 
though water  main  break  and  repair  patterns 
varied  widely  among  the  utilities  studied,  similari- 
ties emerged.  A  case  study  is  presented  showing 
how  distribution  system  repair  reports,  annual  con- 
dition reports  and  leak  repair  incident  maps  moni- 
tor water  distribution  system  conditions  and  assist 
in  replacement  and  repair  decisions.  (Wood-PTT) 
W88-04160 


ATR  STRIPPING  TREATMENT  FOR  REMOV- 
AL OF  VOLATILE  ORGANIC  CHEMICALS:  A 
CASE  STUDY  OF  BURLINGTON,  MASSACHU- 
SETTS, 

Metcalf  and  Eddy,  Inc.,  Wakefield,  MA. 
R.  N.  Jarnis,  J.  F.  Shawcross,  and  S.  L.  Bishop. 
Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  101,  No.  2,  p  169-196,  June 
1987.  3  fig,  9  tab. 

Descriptors:  'Water  treatment,  'Air  stripping 
treatment,  'Water  quality  control,  'Volatile  organ- 
ic chemicals,  'Groundwater  pollution,  Ground- 
water management,  Water  pollution  control,  Or- 
ganic compounds,  Aquifers,  Massachusetts,  Moni- 
toring, Pollutants,  Water  pollution,  Costs,  Eco- 
nomic aspects. 

Because  of  the  confirmation  of  the  presence  of 
high  concentrations  of  volatile  organic  chemicals 
(VOCs)  in  the  Vine  Brook  Aquifer  in  Massachu- 
setts, an  extensive  program  was  undertaken  to  in- 
vestigate the  problem  and  take  remedial  action. 
The  groundwater  contaminant  monitoring  pro- 
gram showed  that:  (1)  severe  VOC  contamination 
exists  throughout  the  Vine  Brook  Aquifer  with 
contaminants  found  in  all  8  production  wells  and 
all  28  monitoring  wells;  (2)  although  some  sam- 
pling wells  exhibited  a  decreasing  level  of  contami- 
nation, unacceptable  levels  are  expected  to  persist 
for  considerable  time;  and  (3)  contamination  se- 
verely limits  the  town  of  Burlington's  ability  to 
provide  adequate  water  supply  so  water  from  3  of 
the  closed  wells  must  be  rehabilitated  by  treatment. 
A  treated  water  requirement  of  total  VOCs  of  less 
than  1  microgram/Titer  was  established  to  ensure 
that  the  quality  of  the  finished  water  from  the 
Phase  I  treatment  facility  would  exceed  current 
quality  requirements  and  meet  the  more  stringent 
ones  expected  in  the  future.  Results  of  the  pilot 
study  were  presented  and  used  to  size  and  design 
the  air  stripping  process  which  was  used  to  remove 
VOCs  from  the  water.  A  breakdown  of  the  con- 
struction cost  of  905,000  dollars  is  presented  and 


operating  and  maintenance  costs  are  estimated.  Al- 
though the  Groundwater  Treatment  Plant  was  not 
yet  completed,  the  air  stripping  towers  were  oper- 
ated at  design  conditions  for  two  6-hour  periods  to 
allow  for  sampling  and  VOC  removal  performance 
testing;  preliminary  approval  was  granted  to  oper- 
ate the  facility  since  the  effectiveness  of  the  reha- 
bilitation by  air  stripping  was  demonstrated. 
(Wood-PTT) 
W88-04161 


WHAT'S  HAPPENING  WITH  WATER:  INDUS- 
TRY DIRECTION  -  LOOKING  TO  THE 
FUTURE, 

Becher-Hoppe  Engineers,  Inc.,  Wausau,  WI. 
A.  E.  Becher. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  101,  No.  2,  p  197-208,  June 
1987. 

Descriptors:  'Water  treatment,  'Water  distribu- 
tion, 'Water  management,  'Water  quality  control, 
'Regulations,  Water  quality,  Water  quality  man- 
agement, Water  research,  Water  rates,  Economic 
aspects,  Public  opinion,  Public  relations,  Manage- 
ment planning. 

A  summary  of  the  challenges  facing  the  water 
utility  industry  in  the  1980's  and  1990's,  as  identi- 
fied in  the  American  Water  Works  Association's 
Strategic  Plan,  is  presented.  While  these  chal- 
lenges, including  water  quality,  research,  small  sys- 
tems, water  rates,  and  public  education,  each 
present  their  own  set  of  special  problems,  they  also 
have  the  common  characteristic  of  being  industry- 
wide challenges  that  will  not  be  resolved  by  the 
independent  action  of  an  individual  utility.  Re- 
views of  the  history  of  the  water  industry,  imposed 
standards,  relevant  legislation,  restrictions  in  water 
pricing,  and  public  opinion  are  given.  (Wood-PTT) 
W88-04162 


DICHLORAMINE  DECOMPOSITION  IN  THE 
PRESENCE  OF  EXCESS  AMMONIA, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
C.  T.  Jafvert,  and  R.  L.  Valentine. 
Water  Research  WATRAG,  Vol.  21,  No.  8,  p  967- 
973,  August  1987.  9  fig,  1  tab,  19  ref. 

Descriptors:  'Disinfection,  'Water  treatment, 
'Decomposition,  'Dichloramine,  'Ammonia,  Hy- 
drogen ion  concentration,  Phosphates,  Chemical 
reactions,  Kinetics,  Monochloramine,  Dichlora- 
mine. 

The  decomposition  of  aqueous  dichloramine  in  the 
presence  of  excess  ammonia  was  studied  to  verify  a 
proposed  decomposition  mechanism.  Experiments 
were  conducted  under  conditions  in  which  the 
three  significant  reactions  were  isolated  from 
others  that  could  potentially  complicate  interpreta- 
tion of  results.  The  decomposition  of  dichloramine, 
producing  primarily  nitrogen  gas  and  monochlora- 
mine, was  initiated  by  mixing  solutions  of  dichlora- 
mine and  monochloramine  under  varying  experi- 
mental conditions  of  pH,  phosphate  concentration, 
and  initial  dichloramine  and  monochloramine  con- 
centration. The  chloramine  concentrations  were 
then  monitored  titrimetrically  with  time.  Rate  con- 
stants characterizing  the  reactions  were  deter- 
mined using  nonlinear  least  squares  regression  anal- 
ysis and  the  reaction  stoichiometry  determined  by 
comparing  dichloramine  loss  to  monochloramine 
formed.  Phosphate  did  not  catalyze  the  decomposi- 
tion which  suggests  that  the  mechanism  does  not 
involve  general  base  catalysis.  A  mechanism  in- 
cluding a  direct  reaction  of  monochloramine  was 
indicated  based  on  both  kinetic  and  stoichiometric 
considerations.  The  experimental  results  obtained 
at  a  high  initial  ratio  of  dichloramine  to  monoch- 
loramine could  be  reasonably  predicted  with  the 
proposed  mechanism  and  one  set  of  rate  constants. 
However,  the  constants  were  somewhat  dependent 
on  the  initial  dichloramine  ratio.  This  discrepancy 
may  be  due  to  the  existence  of  another  reaction(s) 
not  included  in  the  proposed  mechanism.  (Author's 
abstract) 
W88-04260 
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Group  5F — Water  Treatment  and  Quality  Alteration 


STABILITIES  OF  NEW  N-HALAMINE  WATER 
DISINFECTANTS, 

Auburn  Univ.,  AL.  Dept.  of  Chemistry. 
S.  D.  Worley,  D.  E.  Williams,  and  S.  B.  Barnela. 
Water  Research  WATRAG,  Vol.  21,  No.  8,  p  983- 
988,  August  1987.  9  fig,  1  tab,  19  ref.  Army  Medi- 
cal Research  and  Development  Command  Con- 
tract No.  DAMD  17-82-C-2257. 

Descriptors:  'Disinfection,  'Water  treatment,  *N- 
Halamine,  Organic  compounds,  Bromine,  Chlor- 
ines, Chemical  stability. 

The  stabilities  in  water  of  several  new  N-halamine 
disinfectants  have  been  measured.  Variables  in  the 
study  included  pH,  temperature,  and  water  quality 
(demand-free  and  synthetic-demand).  An  inverse 
relationship  exists  between  the  stabilities  of  the 
compounds  and  their  efficacies  against  Staphylo- 
coccus aureus.  The  most  stable  compounds  of 
those  studied,  l,3-dichloro-4,4,5,5,-tetramethyl-2- 
imidazolidinone  (A)  and  3-chloro-4,4-dimethyl-2- 
oxazolidinone  (I),  are  possible  candidates  as  water 
disinfectants  for  high-temperature  applications 
such  as  hot  tubs  and  cooling  towers.  While  the  N- 
bromamines  studied  were  generally  less  stable  but 
more  biocidal  than  their  chloramine  analogs,  the 
mixed  bromochloro  compound  l-bromo-3-chloro- 
4,4,5, 5-tetramethyl-2-imidazolidinone  (ABC)  pro- 
vided rapid  initial  disinfection  due  to  the  Br  moiety 
and  slower  long-term  disinfection  due  to  the  CI 
moiety.  The  disinfectant  of  choice  is  dependent 
upon  the  application.  (Author's  abstract) 
W88-04262 


NITRATE  REMOVAL  FROM  GROUND 
WATER, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Water  Pollution  Control. 

J.  P.  Van  der  Hoek,  and  A.  Klapwijk. 

Water  Research  WATRAG,  Vol.  21,  No.  8,  p  989- 

997,  August  1987.  12  fig,  6  tab,  40  ref. 

Descriptors:  'Nitrates,  'Groundwater  quality, 
'Water  treatment,  Ion  exchange,  Denitrification, 
Brines,  Sulfates,  Resins. 

A  new  technique  for  nitrate  removal  from  ground- 
water is  a  combination  of  ion  exchange  and  biolog- 
ical denitrification.  Nitrate  is  removed  by  ion  ex- 
change. Regeneration  of  the  resin  in  a  closed  cir- 
cuit is  achieved  with  a  denitrification  reactor.  In 
contrast  with  traditional  denitrification  procedures 
there  is  no  direct  contact  between  groundwater 
and  denitrifying  bacteria.  Also  brine  production 
and  regeneration  salt  requirements  are  minimal 
compared  to  conventional  regeneration  of  ion  ex- 
change resins.  The  basic  design  criteria  are  pre- 
sented. The  first  pilot  plant  results  show  that  the 
process  is  very  attractive  when  compared  with  ion 
exchange  and  biological  denitrification  as  separate 
techniques.  Groundwater  with  a  relatively  high 
sulfate  concentration  can  be  treated  when  a  nitrate 
selective  resin  is  used.  (Author's  abstract) 
W88-04263 


BISCAYNE      AQUIFER      CONTAMINATION: 

CLEANUP  AND  PREVENTION, 

CH2M  Hill,  Emeryville,  CA. 

For  primary  bibliographic  entry   see  Field   5G. 

W88-04291 


ECONOMIC  EFFICIENCY  AND  INVESTMENT 
TIMING  FOR  DUAL  WATER  SYSTEMS, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  6B. 
W88-04300 


WATER  TREATMENT  RELATED  CHARAC- 
TERIZATION OF  THE  PHOTOCHEMICAL 
DEGRADATION  PRODUCTS  OF  AQUATIC 
HUMIC  SUBSTANCES  (AUFBEREITUNGSOR- 
IENTIERTE  ASPEKTE  DES  PHOTOCHEMIS- 
CHEN  ABBAUS  AQUATISCHER  HUMIN- 
STOFFE), 

Technische  Univ.  Muenchen  (Germany,  F.R.). 
Inst,  fuer  Wasserchemie  und  Chemische  Balneolo- 
gie. 


H.  Bauer,  and  F.  H.  Frimmel. 
Zeitschrift  fuer  Wasser-  und  Abwasser-Forschung 
ZWABAQ,  Vol.   20,  No.  4,  p   118-122,  August 
1987.  9  fig,  14  ref.  Deutsche  Forschungsgemeins- 
chaft  Fr  536/8. 

Descriptors:  'Pollutant  identification,  'Water 
treatment,  'Humic  acids,  'Ultraviolet  radiation, 
'Chemical  reactions,  'Drinking  water,  Wastewater 
treatment,  Chlorinated  hydrocarbons,  Degrada- 
tion, Irradiation,  Adsorption,  Flucculation. 

The  growing  interest  in  UV-irradiation  in  water 
treatment  requires  a  detailed  investigation  of  the 
photochemical  reactions  of  water  constituents. 
Humic  substances  deserve  special  attention.  In  an 
irradiation  apparatus  (reactor  with  liquid  circula- 
tion, low  pressure  Hg-lamp)  samples  at  an  initial 
concentration  of  9.6  mg/1  dissolved  organic  carbon 
(DOC)  were  irradiated  up  to  three  hours.  The 
spectral  absorbances  at  lambda  =  436  nm  (yellow 
color)  and  lambda  =  254  nm  decreased  with  irra- 
diation time  more  rapidly  than  the  DOC.  Increas- 
ing adsorption  on  activated  carbon  and  decreasing 
elimination  by  Fe(III)  flocculation  was  obtained. 
The  absolute  values  of  the  chloroform  formation 
potential  (CBP)  decreased  with  increasing  irradia- 
tion time,  whereas  the  specific  values  remained 
constant.  Treatment  related  parameters  are  of 
practical  importance  for  the  characterization  of 
humic  substances  which  cannot  be  described  by 
exact  molecular  structures.  (Author's  abstract) 
W88-04341 


EFFECT  OF  OZONATION  ON  THE  IMPAIR- 
MENT OF  FLOCCULATION  BY  ALGOGENIC 
ORGANIC  MATTER, 

Wahnbachtalsperrenverband,  Siegburg  (Germany, 

F.R.). 

O.  Hoyer,  H.  Bernhardt,  and  B.  Luesse. 

Zeitschrift  fuer  Wasser-  und  Abwasser-Forschung 

ZWABAQ,  Vol.   20,  No.  4,  p   123-131,  August 

1987.  German  Bundesministerium  fuer  Forschung 

und  Technologie  grant  No.  02-WT-035/372. 

Descriptors:  'Ozonation,  'Flocculation,  'Litera- 
ture review,  'Water  treatment,  Surface  waters, 
Drinking  water,  Oxidation,  Chemical  reactions, 
Humic  acids,  Optimization,  Alginic  acid,  Ozone, 
Carboxylic  acid. 

Applications  and  effects  of  ozonation  on  floccula- 
tion and  filtration  processes  for  drinking  water 
production  are  discussed,  along  with  a  literature 
review.  Up  until  now,  publications  have  dealt  pre- 
dominantly with  ozonation  effects  related  to  humic 
matter,  while  from  practical  observations  algo- 
genic  organic  matter  (EOM)  has  also  been  found 
to  be  of  relevance,  at  least  in  the  case  of  surface 
waters.  Several  kinds  of  EOM,  known  to  be  typi- 
cal in  their  flocculation-interfering  properties, 
were  ozonized  in  an  apparatus  corresponding  to 
practical  conditions.  Supplies  of  ozone  in  the  range 
0-8  mg  03/mg  C  resulted  in  the  consumption  of  0- 
2  mg  C.  In  all  cases  consumption  of  >  1  mg  03/ 
mg  C  gave  rise  to  increased  flocculation  impair- 
ment. Lower  03  consumptions  were  found  to  lead 
to  a  reduction  of  impairment,  but  in  one  case  the 
already  low  03  doses  increased  flocculation  im- 
pairment directly.  From  changes  in  the  polymer 
acidities  of  the  EOM  by  ozonation  and  their 
change  in  effects  on  flocculation,  reaction  mecha- 
nisms are  discussed  and  confirmed  by  experiments 
with  alginic  acid  as  a  model  compound.  The  find- 
ings exclude  an  oxidative  formation  of  carboxylic 
groups  on  the  macromolecules  of  the  mainly  poly- 
saccharide EOM.  It  seems,  however,  that  in  a  first 
step,  ozone  leads  to  a  degradation  to  monomers, 
but  without  formation  of  acidic  carboxylic  groups. 
In  a  second  step  the  monomers  are  further  oxidized 
into  carboxylic  acids  which  are  known  to  cause 
significant  impairment  of  flocculation.  (Author's 
abstract) 
W88-04342 


PRELIMINARY  INVESTIGATION  INTO  THE 
IMPROVEMENT  OF  THE  BIODEGRADABI- 
LITY  OF  ORGANIC  SUBSTANCES  IN  SUR- 
FACE WATERS  AND  EFFLUENTS  THROUGH 
OZONATION, 
Pretoria  Univ.  (South  Africa).  Dept.  of  Chemical 


Engineering. 

For  primary  bibliographic  entry  see  Field   5D. 

W88-04377 


INVESTIGATION  OF  THE  PERFORMANCE 
OF  TWO  NEWLY  INSTALLED  DEFLUORIDA- 
TION  PLANTS  IN  SOUTH  AFRICA  AND 
SOME  FACTORS  AFFECTING  THEIR  PER- 
FORMANCE, 

National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 

J.  J.  Schoeman,  and  G  W.  Leach. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  Nos.  5/6,  p  953-965,  1987.  10  fig,  7  tab,  10  ref. 

Descriptors:  'Defluoridation,  'South  Africa, 
'Water  treatment,  Alumina,  Suspended  solids, 
Metals,  Scouring,  Water  treatment,  Costs,  Chemi- 
cal treatment,  Fluorides. 

Two  activated  alumina  defluoridation  plants  have 
recently  been  installed  and  commissioned  at  a  mine 
in  South  Africa.  A  reduction  in  plant  capacity  was 
experienced  as  a  result  of  fouling  of  the  activated 
alumina  by  entrapped  suspended  solids,  metal  hy- 
droxides, carbonates  and  adsorbed  silicates.  It  was 
demonstrated,  however,  that  plant  capacity  could 
be  restored  by  using  backwashing  and  air  scouring 
with  rinsing  repeatedly,  using  acid  treatment  peri- 
odically for  silicate  and  hardness  removal,  and  by 
performing  an  interrupted  run.  Plant  performance 
would  also  have  been  improved  by  the  use  of 
smaller  sized  (0.5  to  1.0  mm)  alumina  particles. 
Chemical  costs  for  fluoride  removal  should  vary 
between  15  and  18  c/cu  m.  Periodic  cleaning  of 
the  fouled  alumina,  for  example  every  fifth  cycle, 
would  add  2  c/cu  m  to  production  costs.  (Author's 
abstract) 
W88-04379 


RELIABILITY-BASED  OPTIMIZATION 

MODEL  FOR  WATER  DISTRIBUTION  SYS- 
TEMS, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
Y.  C.  Su,  L.  W.  Mays,  N.  Duan,  and  K.  E.  Lansey. 
Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
113,  No.  12,  p  1539-1556,  December  1987.  4  fig,  9 
tab,  21  ref.  NSF  Grant  No.  ECE-851 1399. 

Descriptors:  'Model  studies,  'Water  distribution, 
Costs,  Economic  aspects,  Water  supply,  Optimiza- 
tion, Pipes,  Water  conveyances,  Simulation  analy- 
sis,  Mathematical  models,   Mathematical  studies. 

The  basic  framework  for  a  model  that  can  be  used 
to  determine  the  optimal  (least-cost)  design  of  a 
water  distribution  system  subject  to  continuity 
conservation  of  energy,  nodal  head  bounds,  and 
reliability  constraints  is  presented.  Reliability  is 
defined  as  the  probability  of  satisfying  nodal  de- 
mands and  pressure  heads  for  various  possible  pipe 
failures  (breaks)  in  the  water  distribution  system. 
The  overall  model  includes  three  that  are  linked:  a 
steady-state  simulation  model,  a  reliability  model, 
and  an  optimization  model.  The  simulation  model 
is  used  to  solve  implicitly  the  continuity  and 
energy  constraints  and  is  used  in  the  reliability 
model  to  define  minimum  cut  sets.  The  reliability 
model,  which  is  based  on  a  minimum  cut-set 
method,  determines  the  values  of  system  and  nodal 
reliability.  The  optimization  model  is  based  on  a 
generalized  reduced-gradient  method.  Two  exam- 
ples are  used  to  illustrate  the  model:  (1)  a  hypothet- 
ical one-loop  14-pipe  network;  and  (2)  three  pipes 
were  added  to  the  example  1  system  to  give  a  17- 
pipe,  four-loop  system.  (Lantz-PTT) 
W88-O4410 


STRENGTH  OF  ALUMINIUM  HYDROXIDE 
FLOCS, 

British  Aerospace  Aircraft  Group,  Kingston  upon 

Thames  (England). 

R.  J.  Francois. 

Water  Research  WATRAG,  Vol.  21,  No.  9,  p 

1023-1030,  September,   1987.  7  tab,  4  fig,  36  ref. 

Descriptors:  'Aluminum  hydroxide,  'Flocculation, 
'Chemical  coagulation,  'Water  treatment, 
'Wastewater  treatment,  Turbulent  flow,  Chemical 
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treatment.  Theoretical  analysis,  Equilibrium,  Ag- 
gregates, Separation  techniques,  Coagulation,  Ero- 
sion, Eddy  diffusion,  Flow  velocity. 

Flocculation  processes  used  in  water  and 
wastewater  treatment  are  usually  carried  out  under 
turbulent  regimes.  For  the  interpretation  of  the 
energy  spectrum  of  such  a  turbulent  hydrodynamic 
regime,  Kolmogoroffs  universal  equilibrium  range 
theory  is  generally  accepted.  Factors  affecting  floe 
strength  are  summarized  for  different  break-up 
mechanisms,  namely  fragmentation  of  floes  and 
erosion  of  primary  particles  from  the  surface.  De- 
terminations of  floe  strength  were  made  using  dif- 
ferent velocity  gradients  (G-values)  and  other 
varied  parameters.  Results  showed  that  floe  dimen- 
sions do  not  depend  on  the  average  velocity  gradi- 
ent in  the  flocculator,  but  on  the  local  velocity 
gradient  of  the  impeller-affected  zone.  Completely 
built  floes  will  resist  rupture  by  a  velocity  gradient 
better  than  floes  formed  under  identical  conditions, 
but  after  that  they  are  already  broken  by  lower 
velocity  gradients.  Floes  with  dimensions  of  the 
order  of  magnitude  of  the  turbulence  scale  for 
inertial  convection  will  be  ruptured  to  large  frag- 
ments. Those  subjected  to  viscous  forces  will  be 
ruptured  by  the  erosion  of  small  particles  from  the 
floe  surface.  Erosion  and  fragmentation  occur  si- 
multaneously. The  pH  does  not  have  any  signifi- 
cant influence  on  the  strength  coefficient.  The 
recovery  ability  of  floes  and  their  resistance  to 
rupture  improve  with  an  increase  of  the  quantity  of 
suspended  solids  and  an  increase  of  the  G-value  of 
the  slow  mixing  step.  (Geiger-PTT) 
W88-04441 


ADSORPTION   OF   HEAVY   METALS   ONTO 
HYDROUS  ACTIVATED  CARBON, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field   5D. 
W88-04442 


ION  EXCHANGE  FOR  THE  REMOVAL  OF 
HUMIC  ACIDS  IN  WATER  TREATMENT, 

Reinertsen  (A.R.)  Consulting  Engineers,  Trond- 

heim  (Norway). 

H.  Brattebo,  H.  Odegaard,  and  O.  Halle. 

Water  Research  WATRAG,  Vol.  21,  No.  9,  p 

1045-1052,  September,   1987.  7  fig,  4  ref,  9  ref. 

Descriptors:  *Ion  exchange,  *Humic  acids,  'Water 
treatment,  'Scandinavia,  'Models,  'Adsorption, 
Optimization,  Separation  techniques,  Organic  com- 
pounds, Resins,  Sorption,  Organic  matter,  Costs, 
Color. 

The  removal  of  humic  substances  is  today  one  of 
the  more  important  objects  in  Scandinavian  water 
purification  technology.  The  conventional  process 
is  coagulation/flocculation/separation.  During  the 
last  few  years  local  pilot  scale  experiences  on  the 
ion  exchange  process  were  obtained  using  a  macro- 
porous  strong  base  resin.  The  process  removes 
humic  acids  effectively,  particularly  at  moderate 
humic  acid  concentrations  in  the  water  to  be  treat- 
ed. The  inlet  concentration  and  the  bed  contact 
time  were  of  course  found  to  be  the  most  impor- 
tant parameters.  In  order  to  minimize  the  operating 
costs,  special  attention  has  to  be  paid  to  regenerate 
routines  and  an  optimum  process  design.  By  the 
use  of  a  beds-in-series  system  and  reuse  of  the 
regenerant,  the  chemical  consumption  may  be  cut; 
waste  solution  production  then  is  also  cut  by  a 
factor  of  10.35,  in  relation  to  the  use  of  one  single 
fixed-bed  without  regenerant  reuse.  The  waste  pro- 
duction for  such  a  system  was  found  to  be  1  cu  m 
when  treating  5910  cu  m  water  with  color  50 
milligrams  Pt/1.  The  process  is  very  well  suited  for 
automation  and  continuous  effluent  quality  control, 
however,  more  attention  should  be  given  to  corro- 
sion problems.  (Author's  abstract) 
W88-04443 


NEW  APPROACH  TO  THE  PREDICTION  OF 
FLUTOIZATION  OF  FILTER  MEDIA, 

Technical  Univ.  of  Istanbul  (Turkey).   Dept.  of 

Environmental  Engineering. 

Y.  Muslu. 

Water  Research  WATRAG,  Vol.  21,  No.  9,  p 


1053-1060,  September,  1987.  5  fig,  3  tab,   15  ref. 

Descriptors:  'Filter  medicine,  'Filtration,  'Model 
studies,  'Water  treatment,  'Fluidized  bed  process, 
•Mathematical  models,  Fluidized  beds,  Reynolds 
number,  Mathematical  studies,  Filters,  Saturated 
flow,  Porosity,  Density,  Particle  shape. 

The  application  of  a  mathematical  model  devel- 
oped for  flow  through  granular  beds  and  for  pre- 
dicting fluidization  and  expansion  of  filters  is  pre- 
sented. An  assemblage  of  spheres  having  a  rhombic 
arrangement  with  spacing  between  the  particle 
centers  adjusted  according  to  the  observed  porosi- 
ty, is  used  as  a  model  to  investigate  the  physics  of 
saturated  flow.  Using  this  model  an  equation  is 
derived  to  express  the  minimum  fluidization  rate  as 
a  function  of  sphericity,  density  and  porosity.  Ap- 
plication of  a  new  model  for  predicting  the  expan- 
sion of  filter  media  is  also  presented.  (Author's 
abstract) 
W88-04444 


PREDICTING  OPTIMUM  BACKWASH  RATES 
AND  EXPANSION  OF  MULTI-MEDIA  FIL- 
TERS 

Sheffield   City   Polytechnic   (England).   Dept.   of 

Civil  Engineering. 

For  primary   bibliographic   entry   see   Field   5D. 

W88-04447 


OZONATION  OF  PURINES  IN  AQUEOUS  SO- 
LUTION: KINETIC  STUDIES  OF  THE  REAC- 
TION, (OZONATION  DES  BASES  PURIQUES 
EN  MILIEU  AQUEUX:  ETUDES  CINETIQUES 
DE  LA  REACTION), 

Poitiers  Univ.  (France).  Lab.  de  Chimie  de  l'Eau  et 
des  Nuisances. 

B.  Legube,  P.  Nompex,  and  M.  Dore. 
Water  Research  WATRAG,  Vol.  21,  No.  9,  p 
1101-1107,  September,  1987.  6  fig,  5  tab,  17  ref. 

Descriptors:  'Ozonation,  'Purines,  'Ozone,  Kinet- 
ics, Oxidation,  Water  treatment,  Disinfection, 
Chemical  reactions. 

The  direct  reaction  of  ozone  on  adenine,  guanine 
and  purine  in  aqueous  solutions,  and  the  value  of 
activation  energy  of  purine  ozonation  was  studied 
in  volumetric  flasks.  A  two  order  kinetic  law  was 
found  for  each  compound.  Ozonation  consumes  4 
mol  03/mol  of  purine.  The  reaction  order  con- 
cerning purine  was  degenerated  to  accelerate  the 
reaction  rate.  The  value  of  activation  energy,  15.3 
kcal/mol,  was  similar  to  that  mentioned  in  previ- 
ous studies  (1983)  for  ozonation  of  organic  com- 
pounds. Adenine  reacts  very  rapidly  with  ozone, 
so  the  reactions  had  to  occur  at  2  degrees.  The 
stoichiometry  was  2  mol  03/mol  of  adenine.  The 
stoichiometry  of  the  reaction  with  guanine  was 
difficult  to  determine  but  thought  to  be  1  mol  03/ 
mol  of  guanine.  (Geiger-PTT) 
W88-04449 


THIOSULFATE-DECHLORINATION  INTER- 
FERENCE WITH  THE  FOLIN-CIOCALTEU 
REAGENT  METHOD  FOR  PROTEIN  DETER- 
MINATION, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Div.  of  En- 
vironmental Health  Engineering. 
J.  G.  Jacangelo,  V.  P.  Olivieri,  and  K.  Kawata. 
Water  Research  WATRAG,  Vol.  21,  No.  9,  p 
1143-1144,  September,  1987.  2  fig,  7  ref. 

Descriptors:  'Water  treatment,  'Proteins,  'Chlo- 
rine, 'Sulfur  compounds,  'Chemical  analysis,  Dis- 
infection, 'Pollutant  identification,  Chlorination, 
Water  analysis,  Reagents. 

Sodium  thiosulfate  is  employed  routinely  for  dech- 
lorination of  water  and  wastewater  disinfection.  A 
study  was  conducted  to  evaluate  interference  with 
the  Lowry  method  using  the  Folin-Ciocalteu  rea- 
gent for  protein  determination  by  the  dechlorina- 
tion products  of  chlorine  or  monochloramine.  Free 
chlorine,  monochloramine  or  sodium  thiosulfate 
alone  did  not  cause  color  formation  with  the  test. 
However,  when  the  disinfectants  were  dechlorinat- 
ed  with  thiosulfate,  the  reaction  products  yielded 
false  positives  for  protein.  These  false  positives 


were  detected  at  disinfectant  concentrations  as  low 
as  0.3  milligrams/liter  as  available  chlorine.  (Au- 
thor's abstract) 
W88-04454 
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MISSISSIPPI  WATER  RESOURCES  CONFER- 
ENCE, 1986. 

Mississippi  State  Univ.,   Mississippi  State.   Water 

Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  6B. 

W88-03493 


EVALUATION  OF  THE  SANITARY  QUALITY 
OF  MARINE  RECREATIONAL  WATERS  AND 
SANDS  FROM  BEACHES  OF  THE  SAO 
PAULO  STATE,  BRAZIL, 

Companhia  de  Tecnologia  de   Saneamento  Am- 

biental,  Sao  Paulo  (Brazil). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-03566 


WAVES  IN  THE  WATER  WORKS, 

M.  Adessa. 

Civil  Engineering  CEWRA9,  Vol.  57,  No.  3,  p  48- 

50,  March  1987. 

Descriptors:  'Ohio  River,  'Cincinnati,  'Environ- 
mental policy,  'Potable  water,  'Regulations, 
•Water  quality,  'Carbon  filtration,  'Legislation, 
'Water  treatment,  *Water  supply,  *Legal  aspects, 
•Safe  Drinking  Water  Act,  Technology,  Econom- 
ic aspects,  Pollutants,  Chemical  wastes,  Organic 
compounds,  Hazardous  materials,  Carcinogens, 
Standards. 

The  1986  Amendments  to  the  1974  Safe  Drinking 
Water  Act  are  stringent  laws  with  heavy  penalties 
to  force  compliance  with  safe  drinking  water 
levels.  But  the  cost  to  small  utilities  will  be  consid- 
erable, and  safe  levels  may  not  be  safe.  Congress 
passed  the  1986  Amendments  because  of  intense 
public  concern,  heavy  environmental  lobbying  and 
because  of  dismay  over  EPA's  sluggish  pace  to  set 
safe  contamination  levels  following  the  passage  of 
the  Safe  Drinking  Water  Act.  The  EPA  set  two 
contamination  levels-one  based  on  health  the 
other  on  technology.  From  the  health  standpoint, 
the  maximum  contaminant  level  goal,  represents 
the  level  at  which  a  contaminant  has  no  anticipated 
health  effect,  along  with  a  margin  of  safety.  Tech- 
nically, granular  activated  carbon  is  considered  the 
best  available  technology  for  removing  organic 
contaminants.  To  determine  what  safe  drinking 
water  is,  the  EPA  looked  for  every  chemical 
known  to  be,  or  possibly  be,  in  drinking  water.  To 
determine  the  effects  of  these  chemicals,  EPA  does 
risk  analyses.  The  difference  between  the  health 
premise  and  the  technological  premise  opens  up 
numerous  situations  to  litigation.  If  a  state  isn't 
enforcing  federal  standards,  citizens  can  bring  a 
utility  to  court  and  ask  the  court  to  enforce  install- 
ment of  a  system  that  meets  federal  standards. 
Despite  its  broad  demands,  legal  questions,  and 
scientific  uncertainty,  the  amendments  are  a  fist 
step  toward  controlling  the  contaminants  in  our 
water.  (Main-PTT) 
W88-03606 


UNDERGROUND  STORAGE  TANKS  POTEN- 
TIAL FOR  ECONOMIC  DISASTER, 

Law  Environmental  Services,  Marietta,  GA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-03610 


LEGAL  THEORIES  AND  DAMAGES  EM- 
PLOYED IN  GROUNDWATER  POLLUTION 
LITIGATION, 

Day,  Berry  and  Howard,  Hartford,  CT. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-03613 


PREPARATION  AND  TRIAL  OF  A  GROUND- 
WATER CONTAMINATION  CASE, 

Day,  Berry  and  Howard,  Hartford,  CT. 
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Journal  NEWWA  JNEWA6,  Vol.  101,  No.  1,  p 
22-31,  March  1987. 

Descriptors:  *Groundwater  pollution,  'Legal  as- 
pects, 'Economic  aspects,  'Environmental  protec- 
tion, 'Liability,  'Drinking  water,  'Water  quality, 
Environmental  quality,  Water  pollution  effects, 
Legislation,  Public  policy,  Laws,  Chemistry,  Pol- 
lutants, Water  use. 

Comments  on  how  to  investigate,  prepare  and  try 
a  groundwater  pollution  case  are  provided.  Topics 
included  are:  outlining  the  elements  of  proof;  as- 
sembling a  team  of  experts;  developing  a  testing 
program  so  you  are  able  to  predict  the  flow  of 
groundwater  and  the  contaminant;  and  developing 
a  trial  theme  and  strategy.  There  is  a  real  threat  of 
ruinous  contamination  of  our  groundwater  supplies 
by  polluters.  When  suing  those  who  have  contami- 
nated water  supplies,  operators  of  water  companies 
should  take  an  aggressive  posture,  emphasizing  to 
a  judge  and  jury  that  polluters  not  the  victims 
should  bear  the  costs  of  cleaning  up  contamination. 
(Main-PTT) 
W88-03614 


UTILIZING  CABLE  TV  TO  YOUR  PR  ADVAN- 
TAGE, 

Wannacomet  Water  Co.,  Nantucket,  MA. 

For  primary  bibliographic   entry   see   Field   6G. 

W88-03616 


VIRAL  ANTIBODIES  IN  AGRICULTURAL 
POPULATIONS  EXPOSED  TO  AEROSOLS 
FORM  WASTEWATER  niRIGATION  DURING 
A  VIRAL  DISEASE  OUTBREAK, 

Hadassah  Medical  School,  Jerusalem  (Israel).  En- 
vironmental Health  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-03672 


PEOPLE  WHO  GET  EN  THE  WAY:  CHANGING 
VALUES  E\  URBAN  WASTE  MANAGEMENT, 

York  Univ.  (England).  Inst,  of  Social  and  Econom- 
ic Research. 

For  primary  bibliographic  entry  see  Field   5D. 
W88-03717 


RECENT  DEVELOPMENTS  ES  DRINKING- 
WATER  SUPPLY  FROM  THE  INTERNATION- 
AL RD7ERS  RHINE  AND  MEUSE  ES  THE 
NETHERLANDS, 

Biesbosch  Water  Storage  Corp.  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5F. 
W88-03764 


MODELLEMG    SEA-WATER    INTRUSION    IN 
THE  ATLANTIS  AQUIFER, 

Orange   Free   State   Univ.,   Bloemfontein   (South 

Africa).  Inst,  vir  Grondwaterstudies. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03772 


INFLUENCE       OF       TEMPERATURE       ON 
OXYGEN  TRANSFER, 

North   Carolina  State   Univ.,   Raleigh.   Dept.   of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-03793 


COMPLEX  SEWERAGE  JOB  MOVEVG, 

C.  Pinyan. 

Engineering  News  Record  ENREAU,  Vol.  218, 

No.  6,  p  22-23,  February  1987. 

Descriptors:  'Tunnel  construction,  'Combined 
sewers,  'Milwaukee,  'Water  pollution  prevention, 
'Urban  runoff,  'Tunnels,  'Soil  mechanics,  Storm- 
overflow  sewers,  Sewer  systems. 

The  water  pollution  abatement  program  (a  $1.8 
billion  project)  at  Milwaukee,  Wisconsin,  passed  its 
halfway  mark  in  January  1987.  The  project  is 
designed  to  prevent  50  combined-sewer  overflows, 
mostly  caused  by  storm  water,  into  three  Milwau- 


kee rivers  and  Lake  Michigan.  This  will  be 
achieved  by  constructing  62  miles  of  new  sewers 
and  interceptors.  To  handle  a  runoff  area  of  26 
square  miles  the  system  will  consist  of  19  miles  of 
deep  tunnels  to  store  flows  until  two  treatment 
plants  can  process  them.  The  project  also  includes 
expansion  of  two  waste  treatment  plants:  one  from 
200  to  300  mgd  and  the  other  from  100  to  250  mgd. 
In  tunnel  construction,  some  of  which  are  as  large 
as  32  ft  in  diameter,  the  most  difficult  part  was  to 
reach  the  solid  bedrock  layer,  especially  in  the 
lower  river  valley  area.  In  this  region  the  bedrock 
is  150  to  190  ft  below  the  surface  and  the  soil 
consists  of  a  mixture  of  silty  clay,  sand  and  boul- 
ders. The  best  way  to  sink  the  major  shafts  was 
ground  freezing.  Of  the  total  cost  of  the  project, 
one-third  will  be  paid  by  EPA  grants  and  another 
one-third  by  state  grants.  (Ray-PTT) 
W88-03814 


PROCESS  PLANTS  AS  HAZARDOUS-WASTE 
FACILITIES, 

Jacobs  Engineering  Group,  Inc.,  Baton  Rouge,  La. 
M.  Bradford. 

Chemical  Engineering  CHEEA3,  Vol.  94,  No.  3,  p 
69-71,  March  1987.  3  fig,  3  ref. 

Descriptors:  'Chemical  industry,  'Hazardous  ma- 
terials, 'Storage  tanks,  'Groundwater  pollution, 
'Water  pollution  prevention,  'Spill  detection, 
'Dikes,  'Sumps,  Incineration. 

Chemical  plants  handling  hazardous  materials  are 
potential  sources  of  soil  and  groundwater  contami- 
nation. To  prevent  potential  leakage  from  reaching 
the  soil  special  care  is  needed  in  designing  tank 
foundations,  diked  areas  and  sumps.  The  key  to 
foundation  design  is  to  provide  adequate  means  to 
detect  leaks  rather  to  try  to  contain  them.  The 
diked  area  around  the  tanks  should  be  sloped 
toward  a  sump  designed  to  catch  spills  and  to  keep 
rainwater  from  building  up  in  the  diked  area. 
Sumps  are  like  underground  tanks  in  that  a  leak 
cannot  be  detected  easily.  Hence  special  mainte- 
nance procedures,  for  example,  periodic  pumping 
out  of  liquids  should  be  carried  out.  The  other 
alternative  is  to  fit  the  sumps  with  some  type  of 
double  liner  and  provide  with  extra  supports  of 
steel  and  concrete.  Other  precautionary  measures, 
such  as,  providing  those  working  in  the  contami- 
nated area  with  proper  EPA  recommended  safety 
devices  and  installing  of  nonsparking  blowers  and 
proper  grounding  of  pipings  in  ventilation  hoods 
should  be  undertaken.  Vented  gases  should  prefer- 
ably be  incinerated  but  absorption  on  activated 
carbon  is  also  acceptable.  Flare  is  an  acceptable 
alternative  to  incineration  only  for  occasional  use 
and  back  up  to  the  incineration.  (Ray-PTT) 
W88-03816 


STATISTICAL    ANALYSIS    OF    EVDUSTRIAL 
WASTEWATER  MONITOREMG  DATA, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-03831 


ART  OF  LAKE  RESTORATION, 

University  of  East  Anglia,  Norwich  (England). 
B.  Moss. 

New  Scientist  NWSCAL,  Vol.  113,  No.  1550,  p 
41-43,  March  1987,  1  fig,  7  photo. 

Descriptors:  'Agricultural  runoff,  'Lake  restora- 
tion, 'Algae,  Norfolk  Broads,  'Eutrophication, 
'Submerged  plants,  'Biomanipulation,  England, 
Nitrates,   Phosphorus  removal,   Costs,   Nutrients. 

Restoration  of  lakes  overrun  by  algae  is  an  ex- 
tremely complicated  task.  The  50  or  so  ancient 
flooded  peat  pits  called  the  Norfolk  Broads  in  East 
Anglia,  England  were  once  clear  lakes  but  now  are 
overgrown  with  algae.  As  a  result  once  abundant 
submerged  plants  noted  for  their  attractiveness 
have  almost  disappeared.  The  main  cause  of  this 
explosive  growth  of  algae  appears  to  the  influx  of 
nutrients  from  nearby  population  centers  and  agri- 
cultural activities.  Some  progress  in  lake  restora- 
tion was  achieved  by  controlling  the  inflow  of 
nutrients  to  the  lake.  However,  the  nutrients  al- 


ready in  the  lake,  phosphate,  for  example,  recycles 
and  can  only  be  removed  by  physically  removing 
the  lake  sediment.  Also  it  is  difficult  to  restrict  the 
supply  of  nitrogen  to  the  lake.  Nitrate  ion,  being 
very  soluble,  is  difficult  to  remove.  A  better  solu- 
tion for  lake  restoration  is  the  so-called  'biomani- 
pulation'. This  procedure  is  not  only  ecologically 
more  sound  but  also  less  expensive.  It  is  suggested 
that  refuges  be  provided  for  the  grazing  water  fleas 
which  feed  on  the  algae  as  a  technique  to  restore 
the  ailing  lakes  towards  their  original  conditions. 
(Ray-PTT) 
W88-03849 


PILOT  TESTING  FOR  COMBINED  TREAT- 
MENT OF  LEACHATE  FROM  A  DOMESTIC 
WASTE  LANDFILL  SITE, 

Dayton  and  Light  Ltd.,  West  Vancouver  (British 

Columbia). 

For  primary  bibliographic   entry  see  Field   5D. 

W88-03853 


REGIONAL  INFILTRATION/ONFLOW  STUDY 
SOLVES  WET  WEATHER  SEWER  PROB- 
LEMS, 

East  Bay  Municipal  Utility  District,  Oakland,  CA. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-03857 


GENERAL  REMARKS  ON  PHOSPHORUS 
SOURCES  ES  AREAS  SUSCEPTIBLE  TO  EU- 
TROPHICATION, WITH  PARTICULAR  REF- 
ERENCE TO  THE  NORTHERN  ADRIATIC 
COAST, 

Montedison  Polimeri  S.p.A.,  Milan  (Italy). 
G.  Bressan. 

Science  of  the  Total  Environment  STENDL,  Vol. 
55,  p  229-242,  1986.  3  tab,  18  ref. 

Descriptors:  'Phosphates,  'Farm  wastes,  'Phos- 
phorus removal,  'Water  pollution  control,  'Deter- 
gents, Eutrophication,  Wastewater  treatment, 
Italy,  Cost-benefit  analysis,  Agricultural  runoff. 

The  question  of  phosphates  in  the  environment  and 
their  role  in  marine  eutrophication  is  the  subject  of 
political  and  technical  debate.  Phosphates  are  often 
the  main  object  of  attention  because  phosphorus  is 
the  only  nutrient  which  can  be  controlled  techni- 
cally and  economically.  Approaches  to  the  phos- 
phate problem  have  been  quite  different.  In  some 
countries  the  aspect  of  detergent  phosphates  is 
stressed,  as  a  phosphorus  source  which  can  be 
easily  controlled  by  legislation.  Nevertheless,  de- 
tergent reformulation  involves  new  risks  for  the 
receiving  waters  and  drinking  water  supplies.  In 
other  countries  the  main  efforts  are  based  upon 
sewage  treatment  and  dephosphatation.  Cost/bene- 
fit aspects  of  these  strategies  are  examined  in  the 
particular  case  of  the  Northern  Adriatic  coast. 
This  cost:  benefit  assessment  indicated  that  chemi- 
cal treatment  of  sewage,  can  remove  phosphorus 
by  intervention  in  urban  and  livestock  sources  in 
quantities  that  are  much  higher  than  those  re- 
moved by  severe  measures  on  detergents.  The 
relative  cost  of  this  treatment  is  acceptable  and  the 
action  time  short.  An  integrated  approach,  which 
combines  a  moderate  intervention  on  detergents, 
chemical  sewage  treatment  to  remove  phosphorus, 
and  control  of  agricultural  contributions,  particu- 
larly those  from  livestock  breeding  forms  is  advo- 
cated. (Ray-PTT) 
W88-03861 


ECOLOGICAL  MODELS  AS  SUPPORT  SYS- 
TEMS TO  DECISIONS  EM  LAKE  MANAGE- 
MENT PLANNTNG, 

Pavia  Univ.  (Italy).  Centro  di  Ricerca  sulle  Acque. 
S.  Teruggi,  and  V.  Vendegna. 
Science  of  the  Total  Environment  STENDL,  Vol. 
55,  p  261-273,  1986.  3  fig,  39  ref. 

Descriptors:  'Mathematical  models,  'Lake  restora- 
tion, 'Eutrophication,  Model  studies,  Water  pollu- 
tion control. 

The  quantitative  prediction  of  lake  eutrophication 
and  the  evaluation  of  the  necessary  recovery  inter- 
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ventions  can  be  effected  by  means  of  different 
modeling  approaches.  The  distinctive  features  of 
the  main  categories  of  existing  eutrophication 
models  are  examined:  stochastic  input-output 
models;  simulation  of  basic  ecological  functions 
simplified  to  a  two-box  model;  finer  simulation  of 
food  chains.  The  space-time  modeling  of  mass 
transport  is  also  dealt  with.  The  practical  applica- 
bility for  each  modeling  technique  is  given  with 
regard  to  aspects  of  lake  pollution  for  which  a 
forecast  is  required  and  to  the  measures  which 
need  to  be  established  in  order  to  keep  the  lake 
within  the  predetermined  quality  standards.  (Au- 
thor's abstract) 
W88-03863 


NATIONAL    WATER    SUMMARY     1983--HY- 
DROLOGIC  EVENTS  AND  ISSUES. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  6B. 

W88-03911 


POTENTIAL       GROUNDWATER       IMPACTS 
FROM  CHEMIGATION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-03938 


STATE  WATER  QUALITY  PLANNING  ISSUES: 
FINAL  REPORT. 

Council  of  State  Governments,  Lexington,  K.Y. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-183190/ 
AS.  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. September  1982.  109  p.  Project  No.  OWRT 
C-90151-U(0487)(l). 

Descriptors:  'Planning,  'Water  law,  'Political 
constraints,  'Institutions,  Organizations,  Govern- 
mental interrelations,  Political  aspects,  Local  gov- 
ernments, State  jurisdiction,  Water  quality  man- 
agement, Water  policy,  Management,  Water  man- 
agement, Federal  jurisdiction,  Federal  Water  Pol- 
lution Control  Act,  Land  use. 

Section  208  of  the  federal  Water  Pollution  Control 
Act  of  1972  recognized  the  multijurisdictional 
nature  of  water  quality  management.  However,  it 
fell  far  short  of  achieving  the  objectives  of  coordi- 
nating local,  state,  and  federal  planning  and  also 
coordinating  water  planning  with  land  use  plan- 
ning and  regulation.  It  is  necessary  to  develop  a 
new  national  water  policy  consensus  based  on 
shared  responsibility  with  the  federal  government 
as  coordinator.  In  the  past  the  states  and  local 
governments  have  been  reluctant  to  enact  pollu- 
tion control  measures  for  several  reasons:  expense, 
curtailment  of  businesses,  and  government  inter- 
vention into  local  issues.  This  inaction  has  led  to 
federal  intervention.  Although  clean  water  stand- 
ards are  a  national  issue,  the  federal  government 
should  not  dominate  the  programs.  States  have  the 
organizational  structure  and  resources  to  deal  with 
water  problems.  The  traditional  local  control  of 
land  use  can  be  reassigned  to  the  states.  Multi- 
community  regional  organizations  are  suggested 
for  managing  water  quality  issues.  This  requires 
surrendering  some  of  the  state  and  local  govern- 
mental authority.  (Cassar-PTT) 
W88-03939 


ENGINEERING  APPROACHES  FOR  LAKE 
MANAGEMENT;  VOLUME  1:  DATA  ANALY- 
SIS AND  EMPIRICAL  MODELING, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-03983 


ENGINEERING  APPROACHES  FOR  LAKE 
MANAGEMENT;  VOLUME  2:  MECHANISTIC 
MODELING, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-03984 


ALTERNATIVE  MANAGEMENT  OPTIONS 
FOR  THE  CONTROL  OF  DIFFUSE  PHOSPHO- 
RUS LOADS  TO  LAKE  ERIE, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agronomy. 
T.  J.  Logan,  and  D.  L.  Forster. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA  122  223. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
November  1982.  46  p,  7  fig,  10  tab,  21  ref. 

Descriptors:  'Water  quality  control,  'Fate  of  pol- 
lutants, 'Phosphorus,  'Agriculture,  Lake  Erie, 
Nonpoint  pollution  sources,  Fertilizers,  Corn,  Soy- 
beans, Wheat,  Phosphates,  Soil  conservation,  Till- 
age, Farm  management,  Nutrients. 

Available  phosphorus  soil  test  levels  in  Ohio  and 
Michigan  agricultural  soils  have  increased  steadily 
since  1960's.  These  increases  are  reported  by 
county  for  those  counties  in  the  Lake  Erie  Basin  of 
these  two  states.  An  economic  analysis  of  phos- 
phate fertilizer  use  in  Ohio  Lake  Erie  Basin  coun- 
ties for  corn,  soybeans  and  wheat  shows  that  there 
is  an  overuse  of  phosphate  on  corn  and  insufficient 
P  fertilization  of  soybeans.  P  fertilizer  use  on 
wheat  is  at  the  economic  optimum.  The  dissolved 
and  particulate  phosphate  load  reduction  which 
could  be  obtained  by  reducing  available  P  in  agri- 
culture soils  from  their  1980  levels  down  to  the 
sufficiency  level  for  corn  and  soybean  were  esti- 
mated for  the  Ohio  and  Michigan  Lake  Erie  Basin 
counties.  Reductions  were  small  compared  to  the 
reductions  which  could  be  achieved  with  conser- 
vation tillage  but  could  become  more  significant  if 
available  phosphorus  levels  in  basin  agricultural 
soils  continue  to  rise.  The  costs  and  phosphorus 
reductions  obtainable  with  a  wide  range  of  agricul- 
ture management  practices  were  compared.  Con- 
servation tillage  offered  the  most  cost-effective 
means  of  greatly  reducing  the  agricultural  diffuse 
phosphorus  load  to  Lake  Erie.  (Author's  abstract) 
W88-03987 


CONTROL  OF  POLLUTANTS  IN  WASTE 
WATER, 

Environmental   Protection   Agency,   Washington, 
DC.  Industrial  Technology  Div. 
W.  A.  Telliard,  M.  B.  Rubin,  and  D.  R.  Rushneck. 
Journal   of  Chromatographic   Science   JCHSBZ, 
Vol.  25,  No.  8,  p  322-327,  August  1987.  1  fig,  1  tab, 
3  ref. 

Descriptors:  'Environmental  Protection  Agency, 
'Water  pollution  control,  'Wastewater  quality, 
'Regulations,  'Water  quality  control,  Federal 
Water  Pollution  Control  Act,  Biological  oxygen 
demand,  Suspended  solids,  Chemical  analysis. 

Under  amendments  to  the  Federal  Water  Pollution 
Control  Act  and  Clean  Water  Act,  the  United 
States  Environmental  Protection  Agency  (EPA)  is 
required  to  restore  and  maintain  the  chemical, 
physical,  and  biological  integrity  of  the  nation's 
waters.  A  primary  task  associated  with  this  effort  is 
to  eliminate  or  control  the  discharge  of  industrial 
pollutants  into  the  nation's  waterways.  An  over- 
view is  given  here  of  the  process  that  EPA  uses  to 
regulate  these  discharges.  The  initial  implementa- 
tion of  the  Federal  Water  Pollution  Control  Act 
(FWPCA)  focused  on  controlling  'conventional' 
pollutants,  such  as  biochemical  oxygen  demand 
(BOD)  and  total  suspended  solids  (TSS).  The  cur- 
rent implementation  strategy  for  the  FWPCA  and 
the  Clean  Water  Act  (CWA)  is  based  on  control  of 
not  only  the  conventional  pollutants,  but  also  on 
control  of  toxic  organic  pollutants,  toxic  metal 
pollutants,  nonconventional  pollutants,  or  any 
other  pollutants  determined  to  be  in  the  discharge 
in  significant  quantities.  In  controlling  these  pollut- 
ants, EPA  gathers  technical  data,  including  the 
results  of  analyses  of  wastewater  samples.  For  the 
organic  pollutants,  nearly  all  of  these  data  are  the 
result  of  chromatographic  analyses  using  a  variety 
of  detectors.  (Author's  abstract) 
W88-04002 


TESTING  FOR  GROUNDWATER  CONTAMI- 
NATION AT  HAZARDOUS  WASTE  SITES, 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Solid  Waste. 

For  primary  bibliographic  entry  see  Field  5A. 


W88-04003 


CHROMATOGRAPHIC  MONITORING  METH- 
ODS FOR  ORGANIC  CONTAMINANTS 
UNDER  THE  SAFE  DRINKING  WATER  ACT, 

Environmental     Protection    Agency,    Cincinnati, 

OH.  Office  of  Drinking  Water. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-04004 


EFFECTIVE  COMMUNICATION  WITH  THE 
PUBLIC  ON  WATER  POLLUTION  CONTROL 
ISSUES, 

Water  Pollution  Control  Federation,  Alexandria, 

VA. 

Q.  Brown. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.   59,  No.   10,  p  851-855,  October 

1987. 

Descriptors:  'Public  policy,  'Water  pollution  con- 
trol, 'Education,  Public  participation,  Environ- 
mental protection,  Information  exchange. 

The  scientific  and  engineering  community  will  be 
dealing  over  the  next  20  years  with  the  most 
critical  issues  in  water  pollution  control  that  the 
world  has  faced.  Disappointments  are  likely  to 
occur;  when  at  each  and  every  obstacle  preserva- 
tion of  scientific  credibility  is  a  major  issue.  Credi- 
bility, in  part,  is  preserved  by  frequent  and  effec- 
tive communication.  A  better  way  is  needed  to 
relate  critical  messages  to  the  public.  The  public's 
first  major  concern  about  the  environment  was 
because  of  the  publishing  of  Silent  Spring'  by 
Rachel  Carson.  Books  and  information  exchange 
caused  the  public  to  care  about  environmental 
issues  and  to  understand  those  issues;  the  scientific 
community  discovered  that  the  message  believed  is 
the  one  communicated  best.  Now  is  the  time  to 
begin  educating  the  public.  The  scientific  and  engi- 
neering community  needs  an  answer  for  the  public 
on  'how  clean  is  clean,'  and  on  the  rational  ways  in 
which  industry  can  be  allowed  to  do  the  things 
that  it  must  do  while  maintaining  a  healthy  society 
that  is  as  risk-free  as  possible.  Six  issues  -  reregula- 
tion,  pricing  policy,  groundwater,  acid  rain,  non- 
point  source  pollution,  and  hazardous  wastes  -  are 
on  the  agenda,  for  educating  the  public.  There  are 
two  horns  to  the  communication  dilemma.  Effec- 
tive communications  of  poorly  supported  or  self- 
promotional  positions  can  produce  results  -  results 
damaging  to  a  greater  good.  Too  often  bad  policy 
advocates  know  they  can  push  their  opinions  if 
they  sell  it  cleverly  enough.  The  other  horn  of  the 
dilemma  is  that  the  good  policy  advocates  some- 
times believe  they  do  not  have  to  sell  it  at  all.  The 
time  has  come  when  good  policy  must  be  sold. 
Now,  the  public  may  or  may  not  make  the  final 
decision  on  some  of  these  issues,  although  through 
Congress  they  can  certainly  effect  change.  If  the 
public  is  given  good  information,  they  end  up 
making  rational  decisions.  (Lantz-PTT) 
W88-04067 


ALKALINE  APPROACH  TO  TREATING 
COOLING  TOWERS  FOR  CONTROL  OF  LE- 
GIONELLA PNEUMOPHILA, 

Pittsburgh  City  Water  Dept.  PA. 

S.  J.  States,  L.  F.  Conley,  S.  G.  Towner,  R.  S. 

Wolford,  and  T.  E.  Stephenson. 

Applied       and      Envrionmental       Microbiology 

AEMIDF,  Vol.  53,  No.  8,  p  1775-1779,  August 

1987.  2  fig,  3  tab,  41  ref. 

Descriptors:  'Bacteria,  'Microbiological  studies, 
•Water  pollution  control,  'Fate  of  pollutants, 
'Cooling  towers,  'Chlorination,  'Hydrogen  ion 
concentration,  'Public  health,  Alkalinity,  Chlorine, 
Water  treatment,  Disinfection. 

Earlier  field  and  laboratory  studies  have  shown 
that  Legionella  species  survive  and  multiply  in  the 
pH  range  5.5  to  9.2.  Additionally,  the  technical 
feasibility  of  operating  cooling  towers  at  elevated 
alkalinities  and  pH  had  previously  been  document- 
ed by  published  guidelines.  The  guidelines  indicate 
that  these  conditions  facilitate  corrosion  control 
and  favor  chlorine  persistence  which  enhances  the 
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effectiveness  of  continuous  chlorination  in  biofoul- 
ing  control.  This  information  suggests  that  control 
of  Legionella  species  in  cooling  towers  can  be 
accomplished  by  operating  the  towers  under  alka- 
line conditions.  To  test  this  possibilty,  water  sam- 
ples were  collected  over  a  period  of  months  from  a 
hospital  cooling  tower.  The  samples  were  analyzed 
for  a  variety  of  chemical  parameters.  Subsamples 
were  pasteurized  and  inoculated  with  non-agar- 
passaged  Legionalla  pneumophila  which  had  been 
maintained  in  tap  water.  Correlation  of  subsequent 
Legionella  growth  with  corresponding  pH  and 
alkalinity  values  revealed  statistically  significant 
inverse  associations.  These  data  support  the  hy- 
pothesis that  operating  cooling  towers  outside  of 
the  optima]  conditions  for  Legionella  growth  (e.g., 
at  elevated  alkalinities  and  a  pH  greater  than  9) 
may  be  a  useful  approach  to  controlling  growth  in 
this  habitat.  (Author's  abstract) 
W88-04083 


INADEQUACY  OF  THE  EUCARYOTE  INHIBI- 
TOR CYCLOHEXIMIDE  IN  STUDIES  OF  PRO- 
TOZOAN GRAZING  ON  BACTERIA  AT  THE 
FRESHWATER-SEDIMENT  INTERFACE, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-04085 


TALE  OF  TWO  WASTES, 

PPG  Industries,  Inc.,  Pittsburgh,  PA. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-04090 


STATUS  OF  GROUNDWATER  POLLUTION  IN 
THE  SAN  GABRIEL  VALLEY,  CALIFORNIA, 

For  primary  bibliographic  entry  see  Field  5B. 
W88-04093 


WATER  QUALITY  INDEX  APPLIED  TO  THE 
CLASSD7ICATION  AND  ZONING  OF  AL- 
JAYSH  CANAL,  BAGHDAD  -  IRAQ, 

Biological  Research  Center,  Baghdad  (Iraq). 

M.  Y.  Al-Ani,  S.  M.  Al-Nakib,  N.  M.  Ritha,  A.  M. 

Nouri,  and  A.  Al  Assima. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  22,  No.  4,  p  305-319,  May  1987.  3 

fig,  6  tab,  6  ref. 

Descriptors:  *Water  quality  index,  *Water  quality 
standards,  'Impaired  water  use,  *Data  interpreta- 
tion, *A1-Jaysh  Canal,  Baghdad,  Iraq,  Zoning, 
Classification,  Discharge  measurement,  Seasonal 
variation,  Canals,  Water  quality,  Water  quality 
management. 

A  simplified  model  of  the  Water  Quality  Index 
(WQI)  technique  is  applied  to  classify  and  zone  the 
Al-Jaysh  Canal  in  Baghdad,  Iraq.  Water  quality 
classifications  and  standards  setting  systems  are 
used  to  classify  the  water  source  for  various  uses 
including  irrigation,  livestock  watering,  fishing, 
and  the  support  of  aquatic  life.  These  classifica- 
tions represent  the  minimum  required  characteris- 
tics of  the  water  so  that  no  adverse  effects  results 
from  the  water  use.  Seasonal  variations  were  taken 
into  account  in  assigning  WQI  values  to  designated 
zones  of  the  canal.  The  WQI  values  decline  with 
the  reduction  of  flow  rate;  constant  discharge  is 
required  in  the  canal  to  maintain  good  water  qual- 
ity. Water  in  zones  with  low  WQI  values  is  used 
by  residents  for  garden  irrigation,  but  plant  growth 
is  of  lower  quality.  (Wood-PTT) 
W88-04120 


BACTERIAL  QUALITY  OF  BOTTLED  WATER, 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 

P.  V.  Scarpino,  G.  R.  Kellner,  and  H.  C.  Cook. 
Journal  of  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  22,  No.  4,  p  357-367,  May  1987.  2 
tab,  17  ref. 

Descriptors:  *Bottled  water,  *Bacteria,  *Bacterial 
analysis,  *Water  quality  standards,  *Water  quality, 
Water  quality  control,  Coliforms,  Pollutants, 
Water  analysis,  Microbiological  studies,  Drinking 
water. 


The  bacterial  quality  of  a  total  of  204  water  sam- 
ples representing  22  brands  of  bottled  waters  (both 
domestic  and  imported)  obtained  from  retail  out- 
lets in  the  Cincinnati,  Ohio,  area  is  examined  using 
the  heterotrophic  plate  count  and  the  total  coli- 
form  multiple-tube  fermentation  and  membrane  fil- 
tration techniques.  After  48  hours  at  35  dC,  27%  of 
the  samples  of  domestic  bottled  waters  examined 
had  bacterial  heterotrophic  plate  counts  in  excess 
of  500  colony-forming  units  (CFU)  per  milliliter 
(ml),  with  the  majority  of  these  in  the  1000  to 
100,000  range,  whereas  73%  contained  fewer  than 
500  bacteria  as  CFU  per  ml.  All  of  the  three 
imported  brands  had  bacterial  levels  below  500 
CFU/ml.  Extended  incubation  of  bacterial  plates 
at  room  temperature  for  seven  days  resulted  in  a 
17.3%  increase  in  bacterial  counts  in  excess  of  500 
CFU/ml,  with  the  greatest  predominance  of  re- 
covery occurring  in  the  1000  to  100,000  range.  No 
total  coliforms  were  detected  in  any  bottled  water 
examined,  but  pigmented  non-coliform  bacteria 
were  found  to  constitute  a  major  portion  of  the 
bacterial  flora  in  bottled  water  with  high  bacterial 
numbers  (i.e.,  >  500  CFU/ml).  It  is  concluded  that 
the  bacterial  standards  for  bottled  waters  should  be 
based  not  only  on  the  total  coliform  determination, 
but  also  upon  a  bacterial  heterotrophic  plate  count 
of  no  more  than  500  CFU/ml  after  protracted 
incubation  times  longer  than  48  hours.  (Author's 
abstract) 
W88-04122 


PROTECTING  GROUNDWATER  FROM 
VIRAL  CONTAMINATION  BY  SOIL  MODIFI- 
CATION, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

R.  B.  Thurman,  and  C.  P.  Gerba. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  22,  No.  4,  p  369-388,  May  1987.  5 

fig,  4  tab,  21  ref.  USEPA  Contract  CR-811147. 

Descriptors:  *Groundwater  quality,  ♦Groundwat- 
er pollution,  *Fate  of  pollutants,  *Soil  modifica- 
tion, *Soil  water,  'Viruses,  Enteroviruses, 
Wastewater  pollution,  Wastewater  treatment, 
Wastewater,  Domestic  wastes,  Water  quality  con- 
trol, Water  quality,  Groundwater,  Soil  columns, 
hydrogen  ion  concentration. 

During  land  application  of  domestic  wastewater, 
pathogenic  enteric  viruses  may  enter  the  ground- 
water. Soil  modification  to  enhance  virus  removal 
as  a  method  of  groundwater  protection  is  de- 
scribed. Inorganic  substances  were  added  to  a 
column  of  sandy  loam  to  assess  their  ability  to 
enhance  the  removal  of  coliphage  MS-2  and  polio- 
virus  from  tapwater  and  secondarily  treated 
sewage.  Aluminum  metal,  magnesium  oxide  and 
magnesium  peroxide,  when  added  to  the  soil  sig- 
nificantly enhanced  virus  removal  above  that  ob- 
served in  control  columns.  Powdered  metallic  alu- 
minum caused  an  average  decrease  of  greater  than 
five  logs  in  virus  concentration,  while  control  col- 
umns containing  no  aluminum  showed  only  a  two 
log  decrease.  Significant  reduction  in  the  number 
of  viruses  continued  in  test  columns  during  five 
weeks  of  intermittent  flooding.  The  efficiency  of 
virus  removal  due  to  soil  additive  declined  toward 
the  end  of  the  flooding  period.  Aluminum  metal 
did  not  significantly  change  the  pH  of  the  column 
percolate  and  was  not  leached  in  significant 
amounts  from  the  soil  used  in  this  study  when  pH 
2-3  water  was  passed  through  the  column  for  38 
days.  Both  magnesium  dioxide  and  magnesium  per- 
oxide, while  effective  in  virus  removal,  significant- 
ly increased  the  pH  of  the  column  percolate.  (Au- 
thor's abstract) 
W88-04123 


TRACE-METAL  AND  ORGANOCHLORINE 
RESIDUES  IN  SEDIMENTS  OF  THE  UPPER 
ROCKAWAY  RIVER,  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04151 


AIR  STRIPPING  TREATMENT  FOR  REMOV- 
AL OF  VOLATILE  ORGANIC  CHEMICALS:  A 
CASE  STUDY  OF  BURLINGTON,  MASSACHU- 
SETTS, 


Metcalf  and  Eddy,  Inc.,  Wakefield,  MA. 
For  primary  bibliographic  entry  see  Field  5F. 

W88-04161 


WHAT'S  HAPPENING  WITH  WATER:  INDUS- 
TRY DIRECTION  -  LOOKING  TO  THE 
FUTURE, 

Becher-Hoppe  Engineers,  Inc.,  Wausau,  WI. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-04162 


VOC  REMOVAL  FROM  GROUNDWATER  -  A 
CASE  HISTORY, 

Gannett,  Fleming,  Corddry  and  Carpenter,  Inc., 
Harrisburg,  PA. 
J.  L.  Latsha. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  20,  No.  5,  p  6-9,  September- 
October  1987.  2  fig,  6  tab. 

Descriptors:  *Volatile  organics,  *Groundwater 
pollution,  'Cleanup  operations,  'Water  pollution 
treatment,  Air  stripping,  Water  treatment,  Activat- 
ed carbon,  Ultraviolet  radiation,  Costs,  Economic 
aspects. 

The  groundwater  at  a  large  industrial  site  had 
become  contaminated  with  volatile  organic  com- 
pounds (VOC's)  from  leaking  underground  storage 
tanks  and  transfer  pipes.  The  industry  is  continu- 
ously pumping  at  least  250  gpm  from  one  of  its 
wells  to  prevent  the  migration  of  groundwater 
contaminated  with  VOC's  into  noncontaminated 
aquifers.  The  groundwater  was  treated  with  a 
granular  activated  carbon  system  (GAC)  which 
was  being  rented  for  approximately  $10,000/ 
month.  Feasible  alternatives  were  investigated  to 
minimize  the  cost  of  treatment.  It  was  preliminarily 
determined  that  air  stripping  of  the  VOC's  fol- 
lowed by  adsorption  of  residual  VOC's  onto  GAC 
is  the  most  cost-effective  method  of  groundwater 
treatment.  Stripping  tower  design  considerations, 
granular  activated  carbon  units,  and  UV  units  are 
discussed  with  respect  to  cost  and  design  consider- 
ations. (Lantz-PTT) 
W88-04175 


OPERATIONAL  WATER  QUALITY  MANAGE- 
MENT: PROBLEM  CONTEXT  AND  EVALUA- 
TION OF  A  MODEL  FOR  RIVER  QUALITY, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

M.  B.  Beck,  and  B.  A.  Finney. 

Water  Resources  Research  WRERAO,  Vol.  23, 

No.  11,  p  2030-2042,  November  1987.  9  fig,  1  tab, 

51  ref.  NSF  Grant  No.  INT-8420091. 

Descriptors:  *Water  quality  management,  'Rivers, 
•Model  studies,  Water  quality,  Nitrates,  Ammoni- 
um, Water  pollution  control,  Dissolved  oxygen, 
Chlorophyll   a,   River  flow,   Algae,   Ecosystems. 

In  river  basins  where  water  is  used  intensively  and 
by  many  activities  and  facilities,  the  essential  ques- 
tions of  water  quality  management  are  changing 
from  being  issues  of  planning  alone  to  being  prob- 
lems of  operational  decision  making.  In  the  past  10 
years  in  the  United  Kingdom,  for  example,  the 
technology,  economics,  legislation,  and  institution- 
al structure  of  management  have  all  changed  sub- 
stantially. Together  these  changes  have  overturned 
the  traditional  assumptions  made  about  the  nature 
of  managing  river  water  quality.  A  case  study  in 
operational  water  quality  management  is  based  on 
a  dynamic  model  for  stream  discharge  and  quality 
covering  a  54-km  stretch  of  the  Bedford  Ouse 
River  in  England.  The  model  describes  interac- 
tions among  biochemical  oxygen  demand,  dis- 
solved oxygen,  ammonium  N,  nitrate  N,  and  chlo- 
rophyll a  concentrations  at  various  points  along 
the  river;  preliminary  identification  results  are  pre- 
sented using  daily  time  series  data  for  the  whole  of 
1974.  The  behavior  of  the  river,  which  relates  the 
effects  of  a  major  upstream  discharger  to  a  down- 
stream abstractor,  is  dominated  by  the  dynamics  of 
algal  population  growth  and  mortality.  In  addition 
to  the  presentation  of  these  results  the  technical, 
economic,  and  policy  questions  central  to  the  prac- 
tical feasibility  and  potential  of  operational  water 
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quality  management  are  discussed.  This  includes 
questions  in  quantifying  the  stochastic,  dynamic 
aspects  of  river  basin  management,  the  develop- 
ment of  improved  operating  strategies,  and  the 
development  of  operational  decision  support  sys- 
tems. (Author's  abstract) 
W88-04180 


USE  OF  BIOLOGICAL  CONTROLS  FOR  MAN- 
AGING GREAT  LAKES  DISTURBANCES, 

State  Univ.  of  New  York  Coll.  at  Oswego.  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  4A. 
W88-04213 


CONTAMINANT  MANAGEMENT  STRATE- 
GIES FOR  THE  GREAT  LAKES:  OPTIMAL  SO- 
LUTIONS UNDER  UNCERTAIN  CONDI- 
TIONS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

T.  D.  Fontaine,  and  B.  M.  Lesht. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.  2,  p  178-192,   1987.  8  fig,  6  tab,  14  ref, 
append. 

Descriptors:  'Water  pollution  control,  'Great 
Lakes,  'Water  quality  control,  Optimization,  Phos- 
phorus, Costs,  Model  studies,  Cost-benefit  analysis, 
Pollution  load. 

Optimization,  uncertainty  analysis,  and  mass  bal- 
ance modeling  techniques  were  combined  into  a 
framework  that  can  help  decision  makers  identify 
cost-effective  load  reduction  methods  for  achiev- 
ing acceptable  contaminant  concentrations  in  the 
Great  Lakes.  The  utility  of  the  framework  is  dem- 
onstrated by  deriving  an  optimal  phosphorus  load 
reduction  plan  for  the  Great  Lakes.  An  optimal 
plan  is  defined  as  the  least-cost  approach  that  can 
achieve  desired  phosphorus  concentrations  in  all 
Great  Lakes  basins  under  realistic,  stochastic  phos- 
phorus loading  and  settling  rates.  The  analysis 
suggests  that  implementation  of  phosphorus  load 
reduction  measures  recommended  in  the  U.S.  - 
Canadian  1978  Great  Lakes  Water  Quality  Agree- 
ment, its  1983  supplement,  and  other  plans  that  do 
not  account  for  environmental  uncertainty  may  be 
sub-optimal.  Compared  with  the  load  reduction 
strategies  of  the  1978  Water  Quality  Agreement 
and  its  supplement,  implementation  of  the  opti- 
mized load  reduction  strategy  would  lead  to  sub- 
stantial annual  cost  savings  and  an  increased  proba- 
bility of  achieving  desired  phosphorus  concentra- 
tions. Results  emphasize  the  importance  of  quanti- 
tatively accounting  for  environmental  uncertainty 
in  management  models.  (Author's  abstract) 
W88-04220 


SUBSURFACE  SEAWATER  INTRUSION  BAR- 
RIER ANALYSIS, 

Miyazaki  Univ.  (Japan).  Dept.  of  Civil  Engineer- 
ing. 

S.  Sugio,  K.  Nakada,  and  D.  W.  Urish. 
Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
113,  No.  6,  p  767-779,  June  1987.  12  fig,  24  ref. 

Descriptors:  'Saline  water  intrusion,  'Saline  water 
barriers,  'Coastal  aquifers,  'Japan,  Computer 
models,  Saline  water,  Model  studies,  Groundwater 
management,  Mathematical  analysis,  Hydraulic 
structures. 

Seawater  intrusion  barriers  are  being  constructed 
in  the  coastal  aquifers  of  Japan  based  on  the  results 
of  a  computer  model  employing  finite  difference 
numerical  techniques.  This  model  provides  a  prac- 
tical design  and  management  tool  for  predicting 
the  likelihood  of  seawater  intrusion  through  a  se- 
mipervious  subsurface  barrier  in  an  unconfined 
coastal  aquifer.  The  analysis  assumes  an  abrupt 
interface,  the  Dupuit  approximations,  and  various 
simplifying  boundary  conditions.  The  movements 
of  both  the  water  table  and  the  freshwater-salt- 
water interface  are  numerically  simulated  in  the 
unsteady  state.  The  computed  results  are  validated 
with  observations  obtained  from  a  vertical  two- 
dimensional  sand  box  model.  The  application  of 
the  computer  model  is  illustrated  by  a  site-specific 


analysis  for  a  proposed  subsurface  barrier  location 
in  a  limestone  coastal  aquifer  on  Okinawa-jima 
Island  in  the  Western  Pacific  Ocean.  It  was  found 
that  the  subsurface  barrier  is  able  to  delay  seawater 
intrusion  for  about  2  mo.  under  critical  conditions 
of  continual  pumping  of  the  aquifer  without  re- 
charge. The  subsurface  barrier  is  technically  feasi- 
ble and  is  a  viable  solution  to  the  problem  of 
seawater  intrusion  in  coastal  aquifers.  (Author's 
abstract) 
W88-04237 


HYPOLIMNETIC  WITHDRAWAL  IN  TWO 
NORTH  AMERICAN  LAKES  WITH  ANOXIC 
PHOSPHORUS  RELEASE  FROM  THE  SEDI- 
MENT, 

York  Univ.,  Downsview  (Ontario).  Faculty  of  Sci- 
ence. 

G.  K.  Nurnberg,  R.  Hartley,  and  E.  Davis. 
Water  Research  WATRAG,  Vol.  21,  No.  8,  p  923- 
928,  August  1987.  3  fig,  5  tab,  14  ref. 

Descriptors:  'Path  of  pollutants,  'Selective  with- 
drawal, 'Water  pollution  sources,  'Hypolimnetic 
withdrawal,  'Lakes,  'Phosphorus,  'Anoxia,  'Lake 
restoration,  Water  quality  control,  Eutrophication, 
Hypolimnion,  Lake  sediments. 

Hypolimnetic  withdrawal  has  been  used  to  de- 
crease eutrophication  in  two  Connecticut  lakes. 
This  restoration  technique  is  based  on  the  forced 
discharge  of  nutrient-rich  bottom  waters  in  lakes 
with  anoxic  hypolimnia,  while  surface  outflows  are 
dammed.  Internal  phosphorus  load  amounted  to 
600  mg/sq  m/summer  before  withdrawal.  Most  of 
this  load  probably  originated  from  the  sediment 
since  the  experimentally  determined  sediment 
phosphorus  release  rates  of  2-12  mg/sq  m/day  can 
account  for  the  internal  load.  The  smaller  lake 
responded  to  hypolimnetic  withdrawal  with  de- 
creasing epilimnetic  and  hypolimnetic  phosphorus 
concentrations,  decreased  anoxia  and  internal 
loads.  The  larger  lake  also  showed  a  tendency 
towards  improvement  which  was  not  statistically 
significant.  (Author's  abstract) 
W88-04254 


RESTORATION  OF  HEAVILY  POLLUTED 
BRANCHES  OF  THE  SHATT  AL-ARAB  RIVER, 
IRAQ, 

Basrah  Univ.  (Iraq).  Marine  Science  Centre. 

A.  A.  Z.  DouAbul,  J.  K.  Abaychi,  M.  K.  Al- 

Asadi,  and  H.  Al-Awadi. 

Water  Research  WATRAG,  Vol.  21,  No.  8,  p  955- 

960,  August  1987.  1  fig,  5  tab,  8  ref. 

Descriptors:  'Water  pollution  treatment,  'Shatt  al- 
Arab  River,  'Iraq,  'Water  pollution  control,  'Pol- 
lutant identification,  Cleanup  operations,  Water 
quality,  Chemical  oxygen  demand,  Biological 
oxygen  demand,  Hydrogen  ion  concentration,  Hy- 
drogen sulfide,  Ammonia,  Nitrates,  Phosphates, 
Nitrites,  Restoration. 

The  water  quality  of  the  heavily  polluted  branches 
of  the  Shatt  al-Arab  River  at  the  City  of  Basrah 
was  studied  in  an  attempt  to  evaluate  the  effective- 
ness of  a  proposed  flushing  system.  It  was  found 
that  the  waters  contained  very  low  levels  of  dis- 
solved oxygen  and  relatively  high  amounts  of  both 
COD  and  BOD.  The  annual  average  water  quality 
parameters  for  Basrah  Branches  were  dissolved 
oxygen  3.4  ppm;  pH  7.67;  hydrogen  sulfide  1.4 
ppm;  ammonia  97  micrograms-at.  N/L;  COD  15.9 
mg/L;  BOD  12.7  mg/L;  dissolved  silicates  202 
micrograms-at.  Si/L;  dissolved  reactive  phosphate 
13.4  microgram-at.  P-P04(3-)/L;  nitrate  10.4  mi- 
crogram-at.  N-N03(-)/L;  nitrite  2.1  microgram-at. 
N-N02(-)/L  and  chlorophyll-a  14.3  mg/cu  m. 
Based  on  these  calculations,  it  was  concluded  that 
the  proposed  system  which  would  involve  the 
establishment  of  pump-like  circulation  to  achieve 
the  required  renewal  of  water,  would  be  effective; 
within  the  flushing  cycle  all  of  the  parameters 
would  meet  water  quality  goals.  This  flushing 
system  would  have  no  appreciable  adverse  effect 
upon  water  quality  because  the  river  discharges  a 
high  volume  of  water  annually.  However,  it  has 
been  recommended  that  the  deposited  sludge  be 
dredged  to  a  minimum  depth  of  50  cm.  (Lantz- 
PTT) 


W88-04258 


FLOW  VARIABLE  DISCHARGE  PERMITS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

R.  R.  Noss,  and  I.  Gladstone. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
5,  p  761-766,  October   1987.   5  fig,   1  tab,  8  ref. 

Descriptors:  'Water  quality  control,  'Discharge 
permits,  'Water  quality  standards,  'Flow  dis- 
charge, 'Regulations,  'Water  pollution  control, 
Discharge  limitations,  Water  pollution,  Water  pol- 
lution sources,  Permits,  Water  quality  manage- 
ment. 

Current  approaches  to  calculating  discharge  limita- 
tions and  the  use  and  intent  of  water  quality  stand- 
ards are  examined.  Flow  variable  discharge  per- 
mits, in  which  the  amount  of  pollutant  that  may  be 
discharged  is  based  on  the  magnitude  of  the  flow 
in  the  stream,  are  introduced  as  an  alternative 
permit  strategy  that  could  reduce  the  cost  of  pollu- 
tion control  in  certain  instances  while  still  meeting 
in-stream  water  quality  objectives.  Several  possible 
designs  of  flow  variable  discharge  permits  are  pre- 
sented to  show  the  flexibility  of  the  concept;  for 
example,  permits  can  be  based  on  instantaneous 
flows,  seasonal  flows,  trigger  values,  and  ranges  of 
flows.  (Author's  abstract) 
W88-04275 


DESIGN  OF  AN  INDEX  OF  WATER  QUALITY, 

Auburn  Univ.,  AL.  Dept.  of  Accounting  and  Fi- 
nance. 

S.  H.  Dinius. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
5,  p  833-843,  October  1987.  5  fig,  5  tab,  16  ref. 
Department  of  the  Interior  Project  A-054-ALA. 

Descriptors:  'Index  of  Water  Quality,  'Project 
planning,  'Water  quality  management,  'Water 
quality  standards,  Water  quality,  Water  pollution 
control,  Four-Round  Delphi  equation,  Mathemati- 
cal equations,  Pollutants,  Water  use,  Mathematical 
studies,  Biological  oxygen  demand,  Coliforms,  Hy- 
drogen ion  concentration,  Alkalinity,  Chlorides, 
Dissolved  oxygen. 

The  formulation  of  an  Index  of  Water  Quality 
which  evaluates  the  level  of  pollution  in  fresh 
water  is  described.  A  Four-Round  Delphi  equa- 
tion, using  a  panel  of  seven  nationally  recognized 
water  scientists,  was  performed  to  ascertain  the 
pollutants  to  be  included  in  the  index,  the  relation- 
ship between  the  quantity  of  these  pollutants  in  the 
water  and  the  resulting  quality  of  the  water,  and 
the  importance  of  each  pollution  variable  to  each 
water  use  as  well  as  to  overall  pollution.  The 
pollution  parameters  considered  were  dissolved 
oxygen,  5-day  BOD,  conform  count,  e.  coli,  pH, 
alkalinity,  hardness,  chloride,  specific  conductivi- 
ty, temperature,  and  color.  A  multiplicative  index 
was  used  to  bring  the  pollutants  together  into  one 
system.  (Wood-PTT) 
W88-04284 


BISCAYNE  AQUIFER  CONTAMINATION: 
CLEANUP  AND  PREVENTION, 

CH2M  Hill,  Emeryville,  CA. 

U.  P.  Singh,  and  J.  E.  Orban. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

5,  p  879-888,  October  1987.  3  fig,  6  tab,  9  ref. 

Descriptors:  'Water  quality  management,  'Regula- 
tions, 'Fate  of  pollutants,  'Cleanup  operations, 
•Water  pollution  prevention,  'Water  quality  con- 
trol, 'Cleanup,  'Biscayne  Aquifer,  Water  pollution 
sources,  Decontamination,  Drinking  water,  Flori- 
da, Aquifers,  Hazardous  materials,  Groundwater 
pollution,  Standards. 

The  Biscayne  Aquifer  is  the  sole  source  of  drinking 
water  for  approximately  three  million  residents  of 
southeastern  Florida.  Nine  hazardous  waste  sites 
on  the  EPA  National  Priority  List  overlie  this 
aquifer.  Extensive  investigation  of  an  80  square- 
mile  area  in  metropolitan  Miami  detected  low  to 
moderate    levels    of   toxic    contaminants    in    the 
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groundwater,  with  volatile  organic  chemicals  the 
most  prevalent.  The  Centers  for  Disease  Control 
concluded  that  contamination  of  the  aquifer  within 
the  study  area  poses  a  serious  potential  threat  to 
public  health.  Recommendations  for  source  con- 
trol and  cleanup  were  partially  carried  out.  The 
top  few  feet  of  soil  at  the  Miami  Drum  site  were 
excavated  and  relocated;  groundwater  encoun- 
tered during  excavation  was  withdrawn  and  treat- 
ed, and  the  Northwest  58th  Street  Landfill  was 
closed.  Recovery  and  treatment  of  groundwater 
from  the  contaminated  area  was  the  recommended 
measure,  and  was  approved  by  the  EPA  and  state 
and  local  agencies.  A  preventative  action  program 
for  the  Biscayne  Aquifer  region  was  also  recom- 
mended for  implementation  by  local  agencies.  This 
program  consists  of  regulations,  waste  manage- 
ment practices,  construction  and  treatment  guide- 
lines, and  public  information  activities  and  materi- 
als. Implementing  this  program  will  help  keep  the 
Biscayne  Aquifer  water  drinkable  far  into  the 
future.  (Author's  abstract) 
W88-04291 


SOIL  CONSERVATION  PRACTICES  AND 
WATER  QUALITY:  IS  EROSION  CONTROL 
THE  ANSWER, 

Economic   Research   Service,    Washington,    DC. 

Natural  Resource  Economics  Div. 

For  primary  bibliographic  entry  see   Field  4D. 

W88-04293 


OPTICAL  HETEROGENEITY  IN  GREEN  BAY, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-04298 


MONTE  CARLO  STUDIES  OF  SAMPLING 
STRATEGD2S  FOR  ESTIMATING  TRIBUTARY 
LOADS, 

Heidelberg  Coll.,  Tiffin,  OH.  Water  Quality  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-04315 


PROCESS  CONSIDERATIONS  IN  BIOLOGI- 
CAL TREATMENT  OF  LOW  CONCENTRA- 
TION WASTEWATERS.  II.  DYNAMICS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry   see  Field   5D. 

W88-04339 


LAKE  EUTROPHICATION  MANAGEMENT 
MODEL, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
L.  Somlyody. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  Nos.  5/6,  p  711-719,  1987.  5  fig,  1  tab,  9  ref. 

Descriptors:  *Eutrophication,  *Water  quality  man- 
agement, 'Model  studies,  *Lake  Balaton,  'Hunga- 
ry, Mathematical  studies,  Mathematical  models, 
Nutrients,  Phosphorus,  Chemical  precipitation, 
Reservoirs. 

An  eutrophication  management  optimization 
model  (EMOM)  was  developed  and  applied  for 
Lake  Balaton,  a  typical  shallow  water  body,  to 
establish  a  short  term  control  strategy.  It  incorpo- 
rates a  stochastic  load  response  model  which  was 
derived  from  the  Monte  Carlo  type  usage  of  a 
four-compartment,  four-box  dynamic  lake  eutroph- 
ication model  after  developing  synthetic  time  series 
generators  for  forcing  functions.  EMOM  also  in- 
cludes a  planning  mode  nutrient  loading  model, 
which  accounts  for  various  uncertainties  and  sto- 
chastic effects.  Major  control  options  are  phospho- 
rus precipitation  in  existing  sewage  treatment 
plants,  and  the  construction  of  pre-reservoirs. 
Among  alternative  objective  functions  and  models 
formulated,  a  linearized  expectation  -  variance 
model  captures  the  major  stochastic  features  of  the 
problem.  The  'optimal'  short  term  strategy  was 
worked  out  for  Lake  Balaton,  on  the  basis  of  an 
optimization  management  model  incorporating  an 
aggregated  lake  eutrophication  model  and  a  plan- 
ning type  nutrient  loading  model.  The  basin-to- 


basin  differences  in  the  trophic  state,  interbasin 
mass  exchange,  internal  load  and  the  influence  of 
stochastic  changes  on  water  quality  are  the  most 
important  factors  associated  with  in-lake  processes 
which  appear  in  the  management  model.  (Lantz- 
PTT) 
W88-04356 


OPTIMIZATION  OF  REGIONAL  WATER 
QUALITY  MONITORING  STRATEGIES, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
J.  Pinter,  and  L.  Somlyody. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  Nos.  5/6,  p  721-727,  1987.  1  fig,  2  tab,  12  ref. 

Descriptors:  'Network  design,  'Monitoring,  'Op- 
timization, 'Lake  Balaton,  Hungary,  Water  quality 
management,  Nutrients,  Mathematical  models, 
Model  studies,  Networks. 

A  conceptual  framework  was  developed  for  opti- 
mizing the  operation  of  regional  monitoring  net- 
works which  assist  water  quality  management.  The 
primary  objective  of  the  studied  network  is  to 
determine  the  annual  nutrient  load  carried  into  a 
lake  by  its  tributaries.  Following  the  description  of 
the  basic  (single  time  -  period,  single  water  quality 
indicator)  model,  several  extension  possibilities  and 
computational  aspects  are  highlighted.  The  sug- 
gested methodology  is  illustrated  by  a  numerical 
example,  concerning  the  surveillance  system  on  the 
tributaries  of  Lake  Balaton  (Hungary).  (Author's 
abstract) 
W88-04357 


STUDY   ON   REAERATION   IN   RTVER   CAS- 
CADES, 

For  primary  bibliographic  entry  see  Field  5B. 
W88-04360 


MODELING  OF  BIOLOGICAL  PROCESSES  FN 
THE  SUBSURFACE, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
Geography  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-04361 


PREDICTION  OF  WATER  QUALITY  IN  A 
FUTURE  WATER  SUPPLY  RESERVOIR, 

Energoprojekt,  Belgrade  (Yugoslavia). 

A.  Filip,  and  M.  Cvjetkoviv. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  Nos.  5/6,  p  793-802,  1987.  10  fig,  1  tab,  5  ref. 

Descriptors:  'Water  quality,  'Reservoirs,  'Water 
supplies,  Biological  oxygen  demand,  Dissolved 
oxygen,  Prediction,  Water  temperature,  Phos- 
phates, Model  studies. 

The  water  quality  in  a  future  water  supply  reser- 
voir has  been  predicted  using  mathematical  model- 
ling based  upon  data  measurements  of  water,  cli- 
mate, watershed  characteristics,  reservoir  mor- 
phology and  hydraulics.  The  following  water  qual- 
ity parameters  were  modelled:  water  temperature, 
dissolved  oxygen  concentration,  algal  content, 
BOD,  phosphate  concentration,  organic  sediment, 
etc.  One  and  five-year  periods  were  simulated 
under  oligotrophic,  mesotrophic  and  eutrophic 
water  body  assumptions  to  follow  the  development 
of  water  quality.  For  wet,  average  and  dry  weath- 
er conditions  and  most  probable  mesotrophic  pro- 
ductivity development,  the  water  body  quality  in 
time  was  simulated.  Based  on  simulation  results, 
the  withdrawal  conditions,  as  amounts  and  depths, 
were  defined.  These  results  were  used  for  selection 
of  the  optimal  intake  level  with  respect  to  the  set 
criterion  for  dissolved  oxygen  concentration.  On 
the  basis  of  the  results  obtained  by  simulation  it 
may  be  concluded  that  a  strict  adherence  to  a  set 
criterion  for  dissolved  oxygen  leads  to  the  occur- 
rence of  higher  algae  concentrations  in  the  intake 
water,  giving  rise  to  difficulties  in  water  treatment 
plant  operation.  An  active  measure  to  compensate 
for  the  oxygen  deficit  in  the  hypolimnion  will  be 
hypolimnetic  aeration.  (Lantz-PTT) 
W88-04363 


COAGULATION  OF  TWO  DIFFERENT  KINDS 
OF  SURFACE  WATER  BEFORE  INLET  INTO 
LAKES  TO  IMPROVE  THE  SELF-PURIFICA- 
TION PROCESS, 

Amsterdam  Water  Supply  (Netherlands). 
C.  Van  der  Veen,  A.  Graveland,  and  W.  Kats. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  Nos.  5/6,  p  803-812,  1987.  7  fig,  6  tab,  4  ref. 

Descriptors:  'Water  quality  control,  'Coagulation, 
•Surface  waters,  'Self-purification,  'Lakes,  Drink- 
ing water,  Water  supply,  Water  management,  Eu- 
trophication, Phosphates,  Monitoring,  Water  qual- 
ity management. 

Part  of  the  drinking  water  demands  of  the  city  of 
Amsterdam  and  the  surrounding  district  are  met  by 
abstraction  from  nearby  Lake  Loenderveen  that  is 
fed  by  two  different  kinds  of  surface  water.  The 
lake  itself  is  subject  to  rainfall,  evaporation  and 
seepage.  It  acts  partly  as  a  stockpiling  reservoir 
(about  2  weeks)  and  partly  as  a  self-purifying 
medium  (retention  time  about  100  days).  The 
design  and  management  of  the  lake  are  such  that  a 
high  degree  of  mixing  of  the  inflowing  water  is 
obtained  and  an  almost  constant  water  quality, 
which  greatly  facilitates  subsequent  treatment  to 
obtain  high  quality  drinking  water.  To  combat 
eutrophication  the  nutrient-containing  water  that 
enters  the  lake  is  dephosphated.  After  a  number  of 
years  working  with  an  experimental  and  simplified 
method  in  the  lake  itself,  a  highly  efficient  new 
coagulation  and  settling  plant  was  constructed. 
This  has  been  in  operation  since  1984  and  has 
resulted  in  improvements  in  the  quality  of  the  lake 
water.  In  addition  to  a  considerable  reduction  in 
the  phosphate  content  (and  that  of  other  nutrients), 
improvements  were  registered  in  a  number  of 
other  water  quality  parameters  (DOC,  heavy 
metals,  color,  etc).  A  similar  coagulation  and  set- 
tling system  is  also  used  to  treat  one  kind  of  surface 
water  that  is  fed  into  the  adjacent  Loosdrecht 
Lakes  during  dry  summer  spells.  These  lakes  are  of 
great  environmental  importance;  they  are  also 
unique  features  of  the  landscape.  Pretreatment  of 
the  water  that  flows  into  the  lakes  has  a  substantial 
effect  on  the  water  quality.  A  monitoring  system 
has  been  set  up  to  check  the  resulting  improve- 
ment. (Author's  abstract) 
W88-04364 


SALFNITY  CONTROL  OF  INTERSTATE 
WATERS  IN  ARGENITNA, 

Instituto  Nacional  de  Ciencia  y  Tecnica  Hidricas, 

Mendoza  (Argentina). 

A.  Moyano. 
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Water  salinity  control  in  interstate  basins  is  exer- 
cised by  means  of  treaties.  Such  is  the  case  of  the 
Colorado  River  in  Argentina  by  the  Treaty  of  26 
October  1976.  Argentina  is  made  up  of  22  member 
states  (provinces).  Their  respective  sovereign 
powers  have  been  partially  delegated  in  order  to 
create  the  national  government.  The  sovereign 
powers  the  provinces  have  reserved  for  themselves 
guarantee,  among  other  things,  their  domain  and 
jurisdiction  over  their  waters.  The  only  constitu- 
tional means  to  reach  an  agreement  is  by  a  treaty, 
and  it  is  by  one  such  agreement  that  the  provinces 
of  Mendoza,  Neuquen,  La  Pampa,  Rio  Negro,  and 
Buenos  Aires  divided  among  themselves  the  Colo- 
rado River  waters.  However,  environmental  resto- 
ration of  soil,  flora  and  water  requires  constant 
adjustment,  which  can  be  made  by  agreements  that 
render  this  possible,  or  by  political  decisions  that 
will  prevent  conflicts  among  the  states.  (Lantz- 
PTT) 
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Descriptors:  'James  River,  *Water  quality  man- 
agement, 'Water  pollution  control,  *Water  pollu- 
tion sources,  'Water  pollution  prevention,  Estu- 
aries, Combined  sewer  overflows,  Models,  Dis- 
solved oxygen,  Nitrification,  Saline  water  intru- 
sion, Denitrification,  Eutrophication,  Nutrient  re- 
moval. 

Management  strategies  for  maintaining  acceptable 
water  quality  along  the  James  River  are  examined. 
Eleven  major  discharging  municipalities  and  indus- 
tries lie  within  a  stretch  of  twenty-two  river  miles 
between  Richmond  and  Hopewell.  Water  quality 
problems  below  the  City  of  Richmond  stem  from 
the  intermittent  discharge  from  combined  sewer 
overflows  (CSOs)  coupled  with  the  continuous 
discharge  from  the  City's  sewage  treatment  plant. 
The  CSOs  contribute  a  large  quantity  of  soluble 
BOD,  suspended  solids,  settleable  solids,  and  fecal 
coliforms  to  the  estuary.  The  City's  sewage  treat- 
ment plant  continuously  discharges  large  quantities 
of  ammonia  nitrogen  and  phosphorus,  in  addition 
to  BOD  and  suspended  solids.  To  reduce  NOD 
wasteload,  allocations  should  include  total  Kjel- 
dahl  nitrogen.  Most  of  the  phosphorus  will  be 
converted  to  orthophosphate  during  activated 
sludge  treatment  before  discharge.  Intensive  data 
collection  during  1983-1985  indicated  that  nitrifica- 
tion is  occurring  in  the  upper  reaches.  A  detailed 
benthic  study  showed  that  nitrification  and  denitri- 
fication are  occurring  simultaneously  suggesting 
that  water  quality  models  should  incorporate  both 
processes.  SOD  should  be  treated  as  a  variable  in 
the  upper  estuary.  There  is  an  apparent  relation- 
ship between  the  nitrification  rate  and  ammonia 
input,  as  well  as  with  nitrifying  bacteria  density. 
Control  of  NOD,  total  nitrogen  and  phosphorus 
should  be  considered  in  stages.  This  method  of 
dynamic  water  quality  management  is  critical  to 
control  pollution  of  the  James  system  on  a  continu- 
ing basis.  (Geiger-PTT) 
W88-04412 


WATER  QUALITY  CONTROL  PLAN  FOR 
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SLAVIA, 

Institut  za  Vodoprivredu  Jaroslav  Cerni,  Belgrade 
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Descriptors:  *Water  quality  management,  *Water 
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ing, Cost  analysis,  Nonpoint  pollution  sources, 
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During  one  hydrological  year,  a  survey  of  the 
ambient  waters  of  the  West  Morava  River  Basin 
was  carried  out  for  five  characteristic  hydrological 
regimes,  together  with  a  survey  of  the  sources  of 
pollution.  The  pollution  sources  were  also  moni- 
tored continuously  during  the  year,  and  socio- 
economic factors  were  examined  for  future  refer- 
ence. The  high  level  of  pollution  of  the  ambient 
waters  was  primarily  due  to  the  increased  density 
of  population,  development  of  industry  and  more 
intensive  agricultural  production  in  the  early 
1950's.  Each  polluter  affecting  the  water  quality  at 
each  surveying  station  within  the  watercourse  was 
identified  using  mathematical  modelling.  Several 
measures  were  proposed  to  control  point  sources 
of  pollution  including  changes  in  the  technological 
processes  of  industries,  decreasing  the  other 
sources  of  pollution  and  wastewater  treatment.  For 
nonpoint  sources  of  pollution  in  urban  areas  the 
following  control  measures  were  proposed:  the 
completion  of  a  sewer  system;  improvement  of 
hygienic  conditions  in  urban  areas;  control  of  civil 
engineering  activities;  and  construction  of  treat- 
ment plants  for  solid  wastes.  For  agricultural  areas 
the  following  were  proposed:  control  of  the  use  of 
chemicals,  especially  pesticides;  control  of  erosion 
processes;  and  increased  development  of  afforesta- 
tion areas.  A  cost  analysis  for  alternative  protec- 
tion measures  to  control  water  pollution  is  dis- 
cussed. (Geiger-PTT) 
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HABITAT  ELEMENTS  IN  RIVER  BASIN  MAN- 
AGEMENT AND  PLANNING, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
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Water  Science  and  Technology  WSTEDH4,  Vol. 
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Descriptors:  'Aquatic  habitats,  'Aquatic  insects, 
'Stream  fisheries,  'Computer  models,  'Flow  ve- 
locity, Water  quality  management,  Water  pollution 
prevention,  Larvae,  Management  planning,  River 
flow,  River  basins,  Model  studies,  Fish  manage- 
ment, Toxicity,  Fish  toxins,  Water  quality  stand- 
ards. 

Comprehensive  river  basin  management  must 
move  beyond  narrowly  focused  programs  dealing 
with  water  quantity  or  water  quality.  A  more 
comprehensive  approach  to  river  basin  manage- 
ment recognizes  that  both  flow  quantity  and  water 
quality  can  be  summarized  as  habitat  measures.  A 
number  of  well  developed  physical  habitat  analysis 
and  prediction  procedures  are  presently  available. 
Several  computerized  systems  available  from  the 
U.  S.  Fish  and  Wildlife  Service  (Habitat  Suitability 
Index  -  HSI  and  Physical  Habitat  Simulation  - 
PHABSIM)  provide  macrohabitat  definition.  A 
water  quality  based  habitat  component  was  devel- 
oped which  operates  effectively  for  general  analy- 
sis. With  an  emphasis  on  site  specific  management 
in  the  United  States,  the  macrohabitat  definition 
procedures  may  not  meet  all  river  basin  manage- 
ment and  planning  requirements.  The  results  of 
research  which  characterizes  microhabitat  in 
streams  and  rivers  is  reviewed.  This  research  pro- 
vides a  valuable  extension  to  basin  management 
procedures.  (Author's  abstract) 
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TEJO  1  -  AN  INTERACTIVE  PROGRAM  FOR 
THE  DIVISION  OF  ESTUARIES  INTO  HOMO- 
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Universidade  Nova  de  Lisboa  (Portugal).  Coll.  of 

Sciences  and  Technology. 

For  primary  bibliographic  entry  see  Field  2L. 
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From  an  understanding  of  environmental  problems 
which  arise  from  development  models  and  the 
environmental  and  social  degradation  they  cause, 
and  based  on  the  theory  of  the  sustainable  develop- 
ment of  species  and  ecosystems,  a  study  was  made 
of  management  models  concerning  the  environ- 
ment and  institutional  resources.  Partial  results  of 
the  study  indicate  the  incompatibility  of  the 
present  forms  of  management  with  the  adoption  of 
conservative  practices  four  variables  were  identi- 
fied as  participating  directly  in  an  objective  func- 
tion developed  for  a  conservationist  institutional 
structure  for  environmental  management:  the 
nature  of  the  problem;  the  organization  of  the 
societies  involved;  the  existing  institutional  struc- 
ture; and,  the  human  and  financial  resources.  As  a 
conclusion,  a  set  of  strategic  solutions  is  presented 
to  overcome  the  conflict.  (Author's  abstract) 
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DAMS  AND  THE  ENVIRONMENT, 

Ruhrverband,  Essen  (Germany,  F.R.). 

For   primary   bibliographic   entry   see   Field   6G. 
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MANAGEMENT  OF  SURFACE  WATER  QUAL- 
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Saifia  Coll.,  Bhopal  (India).  Dept.  of  Limnology. 


T.  Saify,  and  S.  Nasir  Ali. 

Water  Science  and  Technology  WSTEDH4,  Vol. 

19,  No.  9,  p  87-96,  1987.  2  tab,  7  ref 

Descriptors:  'Surface  water,  'Water  quality  man- 
agement, 'India,  'Water  pollution  effects,  'Fisher- 
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Although  India  has  abundant  surface  water  re- 
sources, there  are  many  problems  in  the  maange- 
ment  of  these  resources  in  their  natural  state.  Pol- 
lution occurs  from  the  direct  disposal  of  sewage, 
domestic  and  industrial  effluents,  and  interference 
by  cattle,  along  with  various  direct  and  indirect 
anthropogenic  activities,  such  as  washing,  bathing, 
swimming,  cultivation  of  aquatic  crops  and  fish 
farming.  For  prevention,  control  and  abatement  of 
water  pollution  throughout  the  country,  the  Cen- 
tral Government  has  passed  the  Water  Prevention 
and  Control  of  Pollution  Act  of  1974.  The  United 
Nations  General  assembly  has  declared  the  decade 
1981-1990  as  the  International  Drinking  Water 
Supply  and  Sanitation  decade.  The  Government  of 
India  has  set  up  the  National  Environmental  Engi- 
neering Research  Institute  at  Nagpur  for  monitor- 
ing environmental  health.  Other  means  of  water 
quality  management  are  discussed.  Developing 
countries  should  utilize  the  increasing  eutrophica- 
tion and  pollution  to  increase  fish  production  by 
enhancing  the  euphotic  zone  of  the  surface  water 
bodies  using  suitable  reflectors,  a  method  known  as 
Saify's  photon  impact.  (Geiger-PTT) 
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WATER  RESOURCES  MANAGEMENT  IN  THE 
SEMI-ARID  CENTRAL  VALLEY  OF  CALIFOR- 
NIA, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
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WATER    RESOURCES    PLANNING    -    A    RE- 
SEARCH PROGRAM, 

Laboratorio  Nacional  de  Engenharia  Civil,  Lisbon 

(Portugal). 

For  primary  bibliographic  entry  see  Field  6A. 
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COMPARATIVE  STUDY  OF  INLAND  WATER 
QUALITY  -  SAO  PAULO  (BRAZIL),  FRANCE 
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Companhia  de  Tecnologia  de  Saneamento  Am- 
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Reports  on  inland  water  quality  are  often  pub- 
lished in  many  countries.  These  reports  present  the 
results  of  monitoring  networks  and  show  the  evo- 
lution of  the  water  pollution  control  situation  in 
these  countries.  The  data  in  the  reports  published 
in  France  and  England  and  Wales  were  compared 
with  similar  data  surveyed  by  CETESB  (the  Bra- 
zilian Environmental  Protection  Agency)  in  Sao 
Paulo  State,  Brazil.  Some  difficulties  had  to  be 
overcome  regarding  adequate  data  processing  to 
permit  the  comparison  to  be  made.  Moreover,  it 
was  necessary  to  deal  with  non-updated  data.  It 
was  concluded  that,  although  some  countries  such 
as  France  and  England  traditionally  have  more 
resources  and  experience  available  than  Brazil, 
they  have  not  been  able  to  solve  pollution  prob- 
lems in  a  much  more  efficient  way.  (Author's 
abstract) 
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DEVELOPMENT  OF  WATER  QUALITY  INDI- 
CES FOR  OPERATIONAL  MANAGEMENT, 
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Pollution  Research  Center. 
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The  derivation,  structure  and  application  of  a 
Water  Quality  Index  (WQI)  for  the  classification  of 
surface  water  quality  is  discussed  and  the  efficien- 
cy of  the  developed  WQI  is  compared  with  the 
standard  United  Kingdom  classification  system  of 
the  National  Water  Council  (NWC).  The  general 
WQI  is  developed  through  the  objective  and  rigor- 
ous selection,  transformation  and  weighting  of  de- 
terminants with  rating  curves  based  on  legal  stand- 
ards and  quality  directives  or  guidelines.  Three 
further  indices  intended  for  potable  supplies  and 
evaluation  of  toxicity  are  also  discussed.  The  utility 
of  the  developed  index  for  operational  manage- 
ment is  demonstrated  by  a  comparative  study  with 
the  NWC  classification  for  a  number  of  rivers  in 
the  Greater  London  region.  The  flexibility  and 
advantages  of  a  WQI  approach  in  providing  poten- 
tial cost  benefit  assessments  for  water  quality  on 
both  temporal  and  spatial  scales  are  also  highlight- 
ed. (Author's  abstract) 
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OPTIMIZATION  OF         REGIONALIZED 

WASTEWATER  TREATMENT  SYSTEMS  FOR 
THE  RIVER  AVE  BASIN, 

Universidade  Nova  de  Lisboa  (Portugal).  Environ- 
mental Systems  Analysis  Group. 
For   primary   bibliographic   entry   see   Field   5D. 
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RIVER  BASIN  MANAGEMENT  IN  ENGLAND 
AND  WALES, 

Southern  Water  Authority,  Worthing  (England). 
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AND  ADEQUATE  REGULATORY  POLICY 
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Rapid  industrialization  in  a  substantial  number  of 
developing  countries  has  serious  implications  for 
the  environment  and  human  health  and  well  being. 
Water  resources  such  as  river  basins  are  particular- 
ly affected  by  industrial  and  municipal  waste  dis- 


charges which  have  led  to  severe  effects  on  water 
quality.  Current  regulatory  policies  to  cope  with 
this  situation  are  reviewed  and  their  effectiveness 
compared.  Major  governmental  instruments  in- 
clude legislation,  planning  instruments  such  as  en- 
vironmental impact  assessment,  effluent  standards 
and  charges,  licensing,  specification  and  subsidiza- 
tion of  pollution  control  installations  and  direct 
interventions.  In  many  developing  countries  the 
government  acts  in  a  dual  role  as  developing 
agency  and  regulatory  institution  at  the  same  time, 
which  allows  for  introduction  of  environmental 
considerations  and  pollution  control  measures 
early  in  the  industrial  development  process.  Often 
the  lack  of  an  experienced  and  adequately  staffed 
government  machinery  in  the  environmental  sector 
hampers  the  regulatory  agencies  control  function. 
(Author's  abstract) 
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pollution  prevention,  Kriging,  Drinking  water. 

Enteric  viruses  are  reponsible  for  a  large  number 
of  ground-waterborne  disease  outbreaks  every 
year.  Septic  tanks  are  the  most  frequently  cited 
causes  of  groundwater  contamination  in  disease 
outbreaks,  and  are  probably  the  major  contributors 
of  viruses  to  the  subsurface  environment.  Control- 
ling the  placement  of  septic  tanks  such  that  all 
viruses  would  be  non-infective  by  the  time  the 
effluent  reached  drinking  water  wells  would  likely 
reduce  the  number  of  waterborne  viral  disease 
outbreaks.  Described  here  is  the  use  and  compari- 
son of  different  geostatistical  techniques  (kriging, 
cokriging,  and  combined  kriging  and  regression)  to 
estimate  virus  inactivation  rates  in  groundwater. 
These  estimates  were  used  with  the  regional 
groundwater  flow  characteristics  to  estimate  septic 
tank  setback  distances  over  a  city-wide  area.  It  was 
found  that  combined  kriging  and  regression,  which 
eliminates  the  need  for  laboratory  values  of  virus 
inactivation  rates  by  using  the  linear  regression 
relationship  between  temperature  and  inactivation 
rates,  produced  comparable  results  to  the  other 
two  methods,  yet  reduced  the  cost  of  the  analysis 
considerably.  (Author's  abstract) 
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INFRASTRUCTURE  AND  THE  ENVIRON- 
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Sewers,  Rehabilitation,  Conservation,  Investment, 
Tunnels,  Engineering. 

Engineers  should  recognize  that  the  environmental 
policy  dimension  is  here  to  stay  and  will  exert 
increasing  influence  and  support.  It  must  be  ac- 
cepted that  environmental  pressure  groups  now 
reflect  an  important  dimension  of  public  sentiment. 
It  should  also  be  accepted  that  this  will  mean 
somewhat  different  approaches  to  infrastructure 
planning  from  those  which  have  prevailed  in  the 
past.  The  emphasis  will  increasingly  have  to  be  on 
making  better  use  of  our  existing  resources.  A 
broad  view  should  be  taken  by  Government  when 
considering  the  case  for  public  infrastructure  in- 
vestment. There  can  be  crucial  medium-  and  long- 
term  benefits  to  such  investment— socially  and  envi- 
ronmentally, quite  apart  from  industrial  or  eco- 
nomic benefits.  The  best  policies  for  new  infra- 
structure investment  are  those  that  have  as  their 
main  emphasis  rehabilitation,  and  a  better  use  of 
resources.  (Main-PTT) 
W88-03608 


WATER  OVERVIEW, 

For  primary  bibliographic   entry  see  Field   5D. 
W88-03609 


CERES-MAIZE  MODEL  AS  A  POTENTIAL 
TOOL  FOR  DROUGHT  ASSESSMENT  IN 
SOUTH  AFRICA, 

Weather  Bureau,  Pretoria  (South  Africa). 

A.  L.  du  Pisani. 

Water  S.  A.  WASADV,  Vol.  13,  No.  3,  p  159-164, 

July  1987.  1  fig,  4  tab,  9  ref. 

Descriptors:  'CERES-MAIZE  model,  'Model 
studies,  'Maize,  'Drought,  'Rainfall,  'South 
Africa,  'Crop  yield,  Soil  water,  Prediction,  Food 
crops,  Weather  data. 

An  index  to  characterize  drought  in  such  a  way 
that  policy  makers  will  have  an  objective  measure 
to  declare  areas  drought-stricken  and  to  implement 
subsidy  schemes  on  a  fair  basis  has  been  sought. 
The  Palmer  Drought  Severity  Index  (PDSI)  has 
been  found  wanting  in  this  respect  and  more  crop 
specific  indices  are  at  present  under  investigation. 
A  methodology  employing  the  CERES-MAIZE 
model  to  assess  drought  impacts  on  maize  at  an 
early  stage  in  the  season  has  been  developed.  The 
model  was  verified  using  South  African  yield  data 
collected  at  a  wide  variety  of  localities  ranging  in 
mean  annual  rainfall  from  550  to  870  mm  and  in 
yield  from  986  to  8,600  kg/ha.  Model  sensitivity  to 
soil  water  parameters  and  planting  dates  was  eval- 
uated. The  profile  available  water  (PAW)  capacity 
should  preferably  be  known  to  within  50  mm  to 
make  a  good  assessment  while  planting  dates  as  far 
apart  as  two  full  weeks  gave  similar  results.  In 
order  to  develop  a  methodology  for  predicting 
yield  response  to  drought  during  the  course  of  the 
growing  season,  temperature  and  rainfall  data  were 
analyzed  on  a  monthly  basis.  The  month  in  the 
historical  record  which  gave  a  monthly  value  near- 
est the  median  value  of  the  record  was  identified 
and  used  to  synthesize  a  'median  year'.  To  assess 
the  impact  of  early  season  weather  on  the  crop 
yield  attained  in  a  given  season,  the  model  was  run 
with  actual  weather  data  up  to  a  given  date  after 
which  the  median  year's  data  were  used  for  the 
remainder  of  the  growing  season.  Excellent  corre- 
lations were  found  between  yield  predictions  based 
on  the  use  of  observed  early  season  data  (up  to  as 
early  as  the  end  of  January)  in  combination  with 
median  data  for  the  remainder  of  the  season  and 
yield  predictions  based  on  observed  data  over  the 
entire  season.  (Author's  abstract) 
W88-03770 


POLICY  ANALYSIS  FOR  THE  NATIONAL 
WATER  MANAGEMENT  OF  THE  NETHER- 
LANDS. 

Commissie  voor  Hydrologisch  Onderzoek  TNO, 

The  Hague  (Netherlands). 

For  primary  bibliographic  entry  see  Field  6C. 

W88-03968 
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GENERAL  ASPECTS  OF  THE  POLICY  ANAL- 
YSIS FOR  THE  WATER  MANAGEMENT  OF 
THE  NETHERLANDS  (PAWN), 
Rijkswaterstaat,  The  Hague  (Netherlands). 
K.  P.  Blumenthal. 

IN:  Policy  Analysis  for  the  National  Water  Man- 
agement of  the  Netherlands,  Background  Papers 
for  the  Technical  Meeting  39,  June  1982.  p  1 1-24,  3 
fig- 
Descriptors:  *Water  policy,  'Water  management, 
•The  Netherlands,  'Economic  aspects,  Evalua- 
tions, Management  planning,  Cost  analysis, 
Models,  Model  studies,  Water  costs,  Water  quality 
management,  Cost-benefit  analysis,  Irrigation,  Eu- 
trophication.  Sensitivity  analysis,  Project  planning. 

A  major  study  of  the  water  management  of  the 
Netherlands  entitled  PAWN  (Policy  Analysis  for 
the  Water  Management  of  the  Netherlands)  was 
conducted  from  1977-1979  in  cooperation  with  the 
RAND  Corporation  of  the  United  States  and  the 
Delft  Hydraulics  Laboratory.  After  a  brief  descrip- 
tion of  the  water  system  of  the  Netherlands,  the 
problems  that  initiated  the  PAWN  study  are  exam- 
ined. The  methodology,  screening  of  tactics, 
policy  design,  assessment  of  impacts  and  sensitivity 
study  of  the  PAWN  investigation  are  described. 
As  far  as  financial  benefits  or  prevention  of  losses 
are  concerned,  the  PAWN  study  concluded  that 
agriculture  dominates  all  other  sectors.  Sprinkling 
to  augment  crops  appears  to  be  a  very  cost-effec- 
tive measure.  Many  Dutch  water  boards  intend  to 
improve  their  water  management  system  by  en- 
larging the  area  that  will  have  access  to  waters. 
The  Netherlands  are  envisaging  a  set  of  future 
infrastructural  works  to  improve  the  national 
water  system.  PAWN  has  shown  none  of  those  to 
be  cost  effective.  PAWN  refers  national  tactics  for 
the  improvement  of  water  quality  to  regional  or 
local  tactics  that  are  outside  the  PAWN  scope.  A 
mixture  of  tactics  chosen  for  each  individual  lake 
will  be  effective  in  combating  eutrophication. 
PAWN  has  shown  that  some  environment  and 
nature  preservation  tactics  work  better  than  others. 
(Geiger-PTT) 
W88-03969 


ASSESSING  IMPACTS  OF  WATER  MANAGE- 
MENT POLICIES, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
G.  Baarse,  and  E.  Van  Beek. 
IN:  Policy  Analysis  for  the  National  Water  Man- 
agement of  the  Netherlands,  Background  Papers 
for  the  Technical  Meeting  39,  June  1982.  p  125- 
140,  3  tab,  14  ref. 

Descriptors:  'Environmental  impact  statement, 
•Water  policy,  'Water  management,  'Manage- 
ment planning,  'The  Netherlands,  Public  health, 
Powerplants,  Economic  aspects,  Agriculture, 
Water  resources  development,  Social  aspects, 
Drinking  water,  Regulations,  Water  costs,  Water 
demand,  Evaluations,  Project  planning. 

Impact  assessment  is  the  final  stage  of  analysis  that 
was  considered  in  the  PAWN  (Policy  Analysis  for 
the  Water  Management  of  the  Netherlands)  study. 
In  this  stage,  the  impacts  of  various  selected  water 
management  policies  are  estimated.  A  water  man- 
agement policy  is  some  set  of  measures  to  improve 
water  management  that  represents  a  national 
policy  for  the  Netherlands.  Impact  assessment 
deals  with  determining  impacts  on  different  impact 
categories  for  different  situations  (cases)  to  be  ana- 
lyzed. Main  impact  categories  are  the  user  groups 
and  the  national  impact  categories  (public  health 
and  financial  aspects).  A  case  is  defined  as  a  combi- 
nation of  some  water  management  policy  and  a  set 
of  scenario  type  assumptions  that  affect  its  per- 
formance and  impacts.  A  number  of  scenario  varia- 
bles have  been  considered  in  constructing  these 
cases:  external  supply  (climatological  conditions 
and  river  discharges);  agricultural  sprinkling  sce- 
nario (extent  to  which  sprinkler  systems  are  avail- 
able to  agriculture);  and  context  variables  (varia- 
bles that  reflect  socio-economic  developments). 
The  results  of  the  analysis  indicate  that,  on  a 
national  scale,  agricultural  impacts  dominate 
others.  However,  local  impacts  on  shipping  and 
powerplants  may  be  substantial.  Putting  severe  re- 
strictions on  groundwater  use  will  have  a  very 


large  impact  on  the  costs  and  quality  of  drinking 
water  production  and  will  increase  the  drinking 
water  demand  by  industries.  (Geiger-PTT) 
W88-03978 


CONNECTICUT'S  WATER  SUPPLY  PLANS, 

Connecticut  Dept.  of  Health  Services,  Hartford. 

Water  Supply  Section. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-04159 


WATER  DISTRIBUTION  RECORD  KEEPING 
AND  PLANNING  APPROACHES:  CURRENT 
UTILITY  PRACTICES, 

Peer  Systems,  Inc.,  Philadelphia,  PA. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-04160 


NEW  METHOD  FOR  QUALITATIVE  SIMULA- 
TION OF  WATER  RESOURCES  SYSTEMS.  1. 
THEORY, 

Universidade  Nova  de  Lisboa  (Portugal).  Environ- 
mental Systems  Analysis  Group. 
For  primary  bibliographic  entry  see  Field  7C. 

W88-04177 


PUBLIC  PARTICIPATION  IN  WATERSHED 
MANAGEMENT:  COMBINING  NOMINAL 
GROUP  PROCESS  AND  MICROCOMPUTERS, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 
P.  J.  Pizor,  and  S.  M.  Holler. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
5,  p  889-896,  October  1987.  3  fig,  2  tab,  27  ref. 

Descriptors:  'Public  participation,  'Management 
planning,  'Watershed  management,  'Nominal 
Group  Process,  'Computers,  Public  policy,  Public 
relations,  Public  opinions,  Watersheds,  Decision 
making,  Water  resources  development. 

The  growing  concern  for  public  participation  in 
water  resource  decision-making  has  invited  re- 
searchers to  improve  and  develop  reliable  and 
inexpensive  techniques  for  measuring  public  pref- 
erences. It  is  increasingly  clear  that  traditional 
participation  mechanisms,  though  useful,  are  no 
longer  sufficient  in  providing  the  level  of  participa- 
tion desired  by  many.  A  combination  of  microcom- 
puter technology  with  Nominal  Group  Process  (a 
step-by-step  process  ending  in  ranked  recommen- 
dations) offers  numerous  possibilities  for  active 
participatory  planning.  Efforts  at  participation  oc- 
curring through  a  well  developed  and  defined 
process  cannot  be  successful  without  sensitivity  to 
the  conceptual,  methodological,  and  pragmatic 
problems  involved.  The  presentation  of  an  alterna- 
tive active  process  technique  is  prefaced  with  dis- 
cussion of  the  theoretical  basis  of  participatory 
democracy  and  the  frustration  with  practical  im- 
plementation procedures.  (Author's  abstract) 
W88-04292 


INSTITUTIONS  AND  MANAGING  THE  ENVI- 
RONMENT, 

Universidade  Federal  de  Santa  Catarina.  Floriano- 
polis  (Brazil).  Dept.  of  Sanitary  Engineering. 
For  primary  bibliographic   entry  see   Field   5G. 
W88-04417 


USE  OF  GEOGRAPHIC  INFORMATION  SYS- 
TEMS (GIS)  IN  RTVER  BASIN  MANAGEMENT, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  7A. 

W 88-04420 


WATER    RESOURCES    PLANNING    -    A    RE- 
SEARCH PROGRAM, 

Laboratorio  Nacional  de  Engenharia  Civil,  Lisbon 

(Portugal). 

M.  A.  Santos,  and  J.  R.  Costa. 

Water  Science  and  Technology  WSTEDH4,  Vol. 

19,  No.  9,  p  119-124,  1987.  4  ref. 

Descriptors:      'Water     resources     development, 
'Project  planning,  'Water  policy,  'Water  quality 
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management,  'Water  pollution  control,  Technolo- 
gy transfer,  Evaluation,  Watersheds,  Water  pollu- 
tion prevention,  Resources  management,  Water 
demand,  Water  management. 

A  research  project  on  'Methodologies  for  Water 
Resources  Policy  Analysis'  is  under  current  devel- 
opment at  the  National  Laboratory  for  Civil  Engi- 
neering, Portugal.  Its  main  objectives  are  to  devel- 
op and  test  techniques,  computational  tools  and 
procedures  which  may  help  in  the  design  of  water 
resources  plans,  in  the  comparison  and  evaluation 
of  alternative  strategies,  and  in  real  time  drainage 
basin  management  and  operation.  In  order  to 
achieve  these  objectives  the  technical  activity  of 
the  project  has  tackled  such  water  resources  prob- 
lems as  the  assessment  of  water  availability  and 
demands,  the  characterization  of  river  water  qual- 
ity and  wastewater,  water  pollution  control  and 
river  water  quality  modeling.  Also,  effective  tech- 
nology transfer  from  technicians  to  local,  regional 
and  national  managers  and  decision-makers  has 
been  tried.  The  main  project  activities  are  summa- 
rized, some  of  the  achievements  are  pointed  out, 
and  its  most  significant  results  are  presented.  (Au- 
thor's abstract) 
W88-04424 


OASIS  SYSTEMS  MANAGEMENT, 

Economic  Center,  Water  Legislation  and  Adminis- 
tration, Mendoza  (Argentina). 
A.  V.  Bertranou. 

Water  Science  and  Technology  WSTEDH4,  Vol. 
19,  No.  9,  p  225-230,  1987.  12  ref. 

Descriptors:  'Water  management,  'Argentina, 
•Water  resources  development,  'Latin  America, 
'Developing  countries,  Management  planning, 
Water  policy,  Economic  aspects,  Decision  making, 
Environmental  effects,  Resources  management, 
Water  use,  Political  aspects,  Legal  aspects. 

'Oasis'  is  an  integrated  basis  for  rational  water 
maangement,  and  integrated  management  is  a  tool 
for  rational  decision-making.  In  the  evolution  of 
man's  relationship  with  water,  three  phases  (the 
uses  phase,  the  resources  phase,  and  the  environ- 
ment phase)  and  three  stages  (legal,  institutional, 
and  integrative)  are  identified,  which  are  examined 
in  three  areas  (Argentina,  Latin  America,  and  the 
world).  The  challenge  of  water  resources  manage- 
ment is  the  move  from  fragmented  (closed)  to 
complete  (open)  'oases,  the  ultimate  goal  being  to 
restore  man's  relationship  with  nature.  Integrated 
management  of  water  resources  is  presented  as  a 
way  of  solving  the  problems  that  tend  to  dissociate 
man  from  institutions.  Integrated  management  is  a 
versatile  tool  that  goes  beyond  the  limits  of  disci- 
plines that  result  in  partial  views  of  reality.  It  is 
also  a  specialized  tool  that  promotes  a  harmonious 
relationship  between  natural  and  cultural  sciences. 
(Author's  abstract) 
W88-04435 


INNOVATTVE  FINANCING  TECHNIQUES  IN 
A  VOLATILE  MARKET  REQUTRE  COOPERA- 
TIVE EFFORT, 

Gulf  Coast  Waste  Disposal  Authority,  Houston, 

TX. 

L.  J.  Davis. 

Water  Science  and  Technology  WSTEDH4,  Vol. 

19,  No.  9,  p  231-236,  1987.  5  ref. 

Descriptors:  'Project  planning,  'Financing, 
'Water  resources  development,  'Economic  eval- 
uation, 'Loans,  Profit,  Subsidies,  Legal  aspects, 
Marketing,  Economic  aspects,  Bond  issues. 

The  key  to  any  successful  water  related  project  is  a 
successful  financing  program.  The  need  to  develop 
cooperation  and  understanding  between  adminis- 
trative managers  who  plan,  design  and  implement 
the  physical  program  is  addressed.  The  various 
financing  vehicles  that  are  available  to  the  govern- 
mental managers  in  a  volatile  international  money 
market  and  the  need  to  mesh  project  implementa- 
tion to  favorable  financing  schemes  are  also  exam- 
ined. Several  methods  of  financing  are  discussed 
with  some  references  to  bond  rating  criteria.  The 
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need  for  flexibility  in  all  phases  of  project  financ- 
ing is  stressed.  (Author's  abstract) 
W88-04436 

6B.  Evaluation  Process 


MISSISSIPPI  WATER  RESOURCES  CONFER- 
ENCE, 1986. 

Mississippi  State  Univ.,  Mississippi  State.  Water 
Resources  Research  Inst. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-159398/ 
AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. (1986).  98  p.  Contract  No.  14-08-0001- 
G1026.  Project  No.  USGS  G1026. 

Descriptors:  *Water  management,  *Data  storage 
and  retrieval,  Water  law,  Computer  models,  Math- 
ematical models,  Model  studies,  Hydraulic  models, 
Groundwater  movement,  Surface  water,  Econom- 
ic impact,  Waterways. 

The  proceedings  of  the  sixteenth  Mississippi  water 
resources  conference  are  compiled.  In  this  confer- 
ence, papers  focused  on  specific  problems,  systems, 
and  methods  applicable  to  water  management  in 
the  state  and  the  region.  Twenty-five  papers  by 
separate  authors  addressed  information/data  man- 
agement, assessed  economic  impacts  of  water  use 
and  management,  presented  modeling  techniques 
for  various  surface  and  groundwater  problems, 
presented  water  quality  studies,  reviewed  alterna- 
tive sources  of  supply,  and  discussed  impacts  of 
Mississippi's  water  code.  (Hawkins-Mississippi 
State  University) 
W88-03493 


ISSUES  IN  HUMAN  RISK  ASSESSMENT, 

Ecological  Analysts,  Inc.,  Sparks,  MD. 
H.  Plugge. 

IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1457-1468,  1  fig,  1  tab,  19  ref. 

Descriptors:  *Cost-benefit  analysis,  'Risks,  'Public 
health,  *Chlorination,  'Regulations,  Drinking 
water,  Water  treatment,  Water  pollution  effects, 
Mutagens,  Statistical  analysis. 

Risk  assessment,  a  rapidly  evolving  science,  has 
many  deficiencies.  Although  quantitative  method- 
ologies for  assessing  air  pollution  exposure  and 
chronic  cancer  hazards  have  been  developed  to  a 
great  extent,  only  primitive  models  exist  for  other 
areas,  namely  groundwater  exposure  potential.  In- 
terchemical  interactions,  sensitive  population,  and 
statistical  considerations  have  been  integrated  spar- 
ingly into  risk  assessment,  particularly  in  a  quanti- 
tative manner.  Many  uncertainties  exist  in  a  cost- 
benefit  analyses  when  incorporated  into  regulatory 
risk  assessments.  More  acceptable  risk  estimates 
may  be  obtained  with  cost-effectiveness  and  relat- 
ed approaches.  Risk  assessment  methodologies  will 
be  used  increasingly  in  regulatory  activities.  Risk 
estimates  must  be  presented  as  educated  guessti- 
mates with  ranges  of  uncertainty.  Regulation  of 
water  chlorination  should  not  be  based  on  single 
chemicals  such  as  trihalomethanes  or  free  chlorine 
but  on  multichemical,  multimedia  assessments. 
(Cassar-PTT) 
W88-03556 


COST-BENEFIT  APPROACH  TO  DRINKING 
WATER  AND  CANCER, 

California  Inst,  of  Tech.,  Pasadena. 
T.  Page,  and  R.  Harris. 

IN:  Water  Chlorination:  Environmental  Impact 
and  Health  Effects;  Volume  4,  Book  2:  Environ- 
ment, Health,  and  Risk,  Ann  Arbor  Science,  Ann 
Arbor,  MI.  1983.  p  1469-1479,  1  tab,  11  ref. 

Descriptors:  'Cost-benefit  analysis,  'Drinking 
water,  'Chlorination,  'Risks,  'Cancer,  Uncertain- 
ty, Water  treatment,  Regulations. 

Formal  cost-benefit  analysis  has  been  increasingly 
used  in  the  evaluation  of  regulations  before  pro- 
mulgation. A  balanced  cost-benefit  approach  at- 


tempts to  estimate  the  potential  costs  of  each  kind 
of  mistake  and  the  probabilities  of  each  type.  It 
then  attempts  to  minimize  the  expected  cost  of 
regulatory  mistakes  of  either  type.  Applying  this 
approach  to  drinking  water  shows  that  more  atten- 
tion has  been  given  to  analysis  of  statistical  signifi- 
cance (probability  of  false  positive)  than  to  analysis 
of  statistical  power  (probability  of  false  negative). 
If  the  cost  of  a  false  negative  (preventable  but 
unprevented  cancers)  is  higher  than  the  cost  of  a 
false  positive  (unecessary  water  treatment),  then 
uncertainty  associated  with  the  probability  of  a 
false  negative  is  more  pivotal  than  uncertainty 
associated  with  the  probability  of  a  false  positive. 
This  means  that  more  attention  should  be  focused 
on  questions  of  statistical  power  and  the  minimum 
detectable  effects.  A  balanced  cost-benefit  analysis 
considers  uncertainties  leading  to  probabilities  of 
both  false  positives  and  false  negatives.  This  means 
not  relying  on  single,  point  estimates  and  treating 
them  as  though  they  were  certain.  Observing  how 
later  evidence  confirms  or  refutes  earlier  predic- 
tions and  comparing  independent  sources  of  evi- 
dence are  useful.  For  drinking  water  the  profile  of 
uncertainty  suggests  that  some  degree  of  risk  aver- 
sion is  appropriate,  meaning  that  it  is  desirable  to 
take  precautionary  measures  greater  than  indicated 
by  straight,  expected  net  benefit  maximization 
alone.  (Cassar-PTT) 
W88-03557 


PRACTICAL  APPROACH  TO  WATER  DISTRI- 
BUTION SYSTEM  MODELING, 

Beta  Engineering,  Inc.,  Boston,  MA. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-03617 


NATIONAL  WATER  SUMMARY  1983  --HY- 
DROLOGIC  EVENTS  AND  ISSUES. 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-185  054/ 
AS.  Price  codes:  A 12  in  paper  copy,  A01  in  micro- 
fiche. USGS,  OFSS,  Box  25425,  Denver,  CO 
80225.  USGS  Water-Supply  Paper  2250,  1984.  243 
p,  26  fig,  9  tab. 

Descriptors:  'National  water  assessment,  'United 
States,  'State  water  issues,  'Hydrologic  events, 
Water  availability,  Water  quality,  Hydrologic  haz- 
ards, Land  use,  Institutional  arrangements,  Water 
management. 

This  national  summary  reviews  current  hydrologic 
conditions  and  recent  events  in  the  United  States 
and  provides  a  broad  overview  of  the  hydrologic 
issues  facing  the  Nation.  The  summary  also  in- 
cludes a  description  of  water  issues  for  each  State, 
the  District  of  Columbia,  Puerto  Rico,  the  U.S. 
Virgin  Islands,  and  the  western  Pacific  Islands 
under  the  jurisdiction  of  the  United  States.  The 
State  water-issue  summaries  were  prepared  by  U.S. 
Geological  Survey  personnel  in  each  of  the  States 
and  are  based  on  discussions  with  more  than  130 
State  and  local  organizations.  Taken  together, 
these  State  summaries  indicate  the  major  similari- 
ties and  differences  in  water  issues  facing  different 
parts  of  the  country.  Major  issues  described  in- 
clude (1)  the  short-term  vulnerability  of  surface 
water  supplies  and  shallow  groundwater  supplies 
to  drought;  (2)  concerns  about  the  reliability  of 
water  levels  as  compensation  for  water  increases; 
(3)  declining  groundwater  levels;  (4)  control  of 
surface  water  pollution,  especially  nonpoint 
sources  of  pollution;  (5)  contamination  of  ground- 
water supplies  and  the  mitigation  of  existing 
sources  of  pollution,  such  as  hazardous-waste  sites; 
(6)  the  potential  effects  of  acidic  precipitation;  (7) 
chronic  problems  of  flooding;  (8)  the  impacts  of 
resource  development,  such  as  coal  mining  and 
low-head  hydropower,  on  water  resources;  and  (9) 
the  development  of  water  allocation  and  realloca- 
tion procedures.  Hydrologic  perspectives  on  these 
issues  are  discussed  under  the  headings  'Water 
Availability';  'Water  Quality';  'Hydrologic  Haz- 
ards and  Land  Use';  and  'Institutional  and  Manage- 
ment'. (USGS) 
W88-03911 


SUMMARY  OF  EIGHTEENTH  MEETING, 
INTERAGENCY  ADVISORY  COMMITTEE  ON 
WATER  DATA. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

OWDC  Report.  December  1984.  45  p,  7  app. 

Descriptors:  'Water  data,  'Networks,  'National 
water  resources  research  center,  'National  infor- 
mation clearinghouse,  'Interagency  cooperation, 
Information  systems,  Information  exchange,  Hy- 
drologic forecasting,  Water  control,  Indian  water 
rights. 

A  summary  is  presented  of  the  Eighteenth  Meeting 
of  the  Interagency  Advisory  Committee  on  Water 
Data,  held  September  18-19,  1984,  in  Williams- 
burg, Virginia,  under  the  auspices  of  the  U.  S. 
Geological  Survey's  Office  of  Water  Data  Coordi- 
nation. Major  topics  of  discussion  at  the  meeting 
were  the  proposed  Water  Resources  Research 
Center  and  Information  Clearinghouse,  special 
data  needs  of  regulatory  agencies,  and  integrating 
information  systems  for  hydrologic  forecasting  and 
water  control.  Other  topics  covered  at  the  meeting 
were  the  U.S.  Geological  Survey  National  Net- 
work and  water  data  for  Indian  water  rights  deter- 
minations. (USGS) 
W88-03943 


METHODOLOGY  TO  DETERMINE  CONSE- 
QUENCES OF  VARIATIONS  IN  WATER  MAN- 
AGEMENT FOR  AGRICULTURE, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
G.  Baarse,  and  E.  Van  Beek. 
IN:  Policy  Analysis  for  the  National  Water  Man- 
agement of  the  Netherlands,  Background  Papers 
for  the  Technical  Meeting  39,  June  1982.  p  25-44,  4 
fig,  4  tab,  2  ref. 

Descriptors:  'Water  policy,  'Water  management, 
'The  Netherlands,  'Models,  'Irrigation  efficiency, 
Evaluations,  Management  planning,  Cost  analysis, 
Model  studies,  Economic  aspects,  Cost-benefit 
analysis,  Irrigation  efficiency,  Water  costs. 

Agriculture  is  the  biggest  user  of  water  in  the 
Netherlands  according  to  the  the  PAWN  (Policy 
Analysis  for  the  Water  Management  of  the  Nether- 
lands) study.  The  interrelations  between  agricul- 
ture and  the  water  management  systems  are  com- 
plicated and  may  be  described  by  computer  models 
that  represent  the  three  different  levels  of  water 
management:  user  level,  district  level,  and  national 
level.  A  Water  Distribution  Model  was  developed 
to  describe  the  water  management  system  of  the 
nation.  The  District  Hydrologic  and  Agriculture 
Model  (DISTAG)  describes  the  water  manage- 
ment system  of  the  district.  The  Plot  Models  repre- 
sent the  role  of  water  in  agriculture.  Three  differ- 
ent plot  models  were  developed:  the  Plot  Water 
Model  to  simulate  the  water  flows  in  the  plot,  the 
Plot  Salt  Model  to  simulate  the  salt  flows  in  the 
plot,  and  the  Plot  Damage  Cost  Model  to  deter- 
mine the  loss  of  agricultural  production  and  costs 
of  sprinkling.  The  Distribution  Model  uses 
DISTAG  as  a  subroutine,  while  DISTAG  uses  the 
Plot  Models  as  subroutines.  In  addition,  other 
models  were  utilized  for  sprinkling  cost  analysis, 
sprinkler  operation  analysis,  and  agriculture  benefit 
analysis.  These  models  were  used  in  the  different 
stages  of  the  PAWN-analysis  to  compute  costs, 
benefits  and  other  impacts  for  many  conceivable 
future  situations  and  water  management  policies. 
The  results  confirmed  the  dominant  role  of  agricul- 
ture, both  with  respect  to  water  demand  and  im- 
pacts. (Geiger-PTT) 
W88-03970 


COST  MINIMIZATION  ANALYSIS  OF  THE 
FUTURE  DRINKING  WATER  SUPPLY  IN  THE 
NETHERLANDS, 

Rijksinstituut  voor  Drinkwatervoorziening,  Leids- 
chendam  (Netherlands). 
P.  K.  Koster,  and  F.  Langeweg. 
IN:  Policy  Analysis  for  the  National  Water  Man- 
agement of  the  Netherlands,  Background  Papers 
for  the  Technical  Meeting  39,  June  1982.  p  45-56,  3 
fig,  2  tab,  1  ref. 
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Descriptors:  'Drinking  water,  •Models,  'Water 
policy,  'Water  supply,  'Water  costs,  Cost  analysis, 
Cost-benefit  analysis.  Future  planning,  Ground- 
water availability,  Economic  aspects,  Water  man- 
agement, Model  studies,  Resource  allocation, 
Project  planning,  Decision  making. 

The  PAWN  (Policy  Analysis  for  the  Water  Man- 
agement of  the  Netherlands)  framework  was  used 
to  develop  a  simple,  linear  programming  model  to 
analyze  the  production  and  transportation  costs  of 
the  future  drinking  water  supply  in  the  Nether- 
lands. The  main  variables  in  this  analysis  are  the 
extractable  quantities  of  groundwater,  the  prior- 
ities in  allocating  groundwater  to  different  users 
and  the  future  need  for  drinking  water.  Using  these 
variables,  several  policy  alternatives  were  derived 
from  which  decision-makers  can  choose  the  one 
they  favor.  A  cost-minimal  solution  may  be  ob- 
tained for  each  policy  alternative  using  the  linear 
programming  model.  In  the  model,  investment 
functions  are  used  to  determine  the  fixed  and  vari- 
able costs  coefficients  of  different  types  of  drinking 
water  projects  by  applying  the  unity  method, 
which  involves  calculating  the  average  unit  costs. 
New  projects  are  allocated  using  the  variable 
costs.  The  results  of  the  analysis  are  presented  in 
terms  of  the  quantities  of  groundwater  to  be  ex- 
tracted as  a  trade-off  function  of  groundwater  vs. 
costs,  since  groundwater  is  considered  to  be  the 
main  source  for  drinking  water  supply.  The 
present  policy  will  be  applied  to  the  structure  plan 
for  the  future  drinking  water  and  industrial  water 
supply.  (Geiger-PTT) 
W88-03971 


MINIMUM  COST  ALLOCATION  OF 
GROUNDWATER  TO  DRINKING  WATER 
COMPANIES  AND  INDUSTRIES, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
P.  J.  A.  Baan. 

IN:  Policy  Analysis  for  the  National  Water  Man- 
agement of  the  Netherlands,  Background  Papers 
for  the  Technical  Meeting  39,  June  1982.  p  57-68,  1 
fig,  3  tab,  3  ref. 

Descriptors:  'Drinking  water,  'Models,  'Water 
policy,  'Water  costs,  'Groundwater  availability, 
'Cost  allocation,  'Economic  aspects,  Cost  analy- 
sis. Future  planning,  Water  management,  Model 
studies,  Resource  allocation,  Project  planning,  De- 
cision making,  Water  demand. 

Groundwater  is  a  valuable  source  of  water  in  the 
Netherlands.  In  the  past  20  yr,  groundwater  with- 
drawals have  increased,  causing  decreases  in  the 
groundwater  level.  The  demand  for  groundwater 
is  expected  to  increase  in  the  future.  PAWN 
(Policy  Analysis  for  the  Water  Management  of  the 
Netherlands)  policies  and  measures  were  studied 
which  would  lead  to  a  more  rational  use  of 
groundwater.  Models  were  developed  to  predict 
the  responses  of  the  various  user  groups  (industry, 
drinking  water  companies,  and  agriculture)  to 
groundwater  policies  and  measures  and  to  deter- 
mine the  impacts  of  these  policies.  This  paper 
focuses  on  the  responses  of  industry  and  drinking 
water  companies.  Industry  can  switch  from 
groundwater  to  other  sources  (surface  water, 
drinking  water)  or  apply  recirculation.  Surface 
water  projects  can  replace  groundwater  for  drink- 
ing water  production,  however,  it  results  in  much 
higher  drinking  water  prices.  The  costs  for  both 
industry  and  drinking  water  production  increase 
substantially  in  cases  of  severe  restrictions  on 
groundwater  use.  The  PAWN  results  suggest  that 
agriculture  should  get  priority  for  groundwater  use 
over  industry  and  drinking  water  companies.  This 
conclusion,  however,  is  sensitive  to  the  increase  in 
forecasted  groundwater  demand  and  the  way  the 
benefits  to  agriculture  are  estimated.  (Geiger-PTT) 
W88-03972 


CONSEQUENCES  FOR  SHIPPING  OF 
WATER-WITHDRAWALS  FROM  THE  RIVER 
RHINE  IN  THE  NETHERLANDS  AND  THE 
METHOD  USED  IN  THE  PAWN  STUDY  TO 
ESTIMATE  THE  FINANCIAL  IMPLICATIONS, 
Rijkswaterstaat,  The  Hague  (Netherlands). 
J.  W.  Pulles. 
IN:  Policy  Analysis  for  the  National  Water  Man- 


agement of  the  Netherlands,  Background  Papers 
for  the  Technical  Meeting  39,  June  1982.  p  69-78,  2 
fig- 

Descriptors:  'Economic  aspects,  'Navigation, 
•Model  studies,  'Overdraft,  'Water  management, 
Cost  analysis,  Project  Planning,  Water  costs, 
Models,  Resource  allocation,  Dredging,  Noncon- 
sumptive  use,  Ships,  Navigable  rivers,  Locks. 

When  relatively  large  quantities  of  water  are  with- 
drawn from  the  Rhine  River  in  the  Netherlands, 
the  available  water  depths  for  shipping  at  the  with- 
drawal points  are  reduced.  This  may  cause  prob- 
lems for  shipping  under  certain  circumstances.  In 
the  PAWN  (Policy  Analysis  for  the  Water  Man- 
agement of  the  Netherlands)  study,  the  financial 
consequences  of  these  water  withdrawals  have 
been  studied  using  the  Distribution  Model.  This 
model  calculates  the  size  of  the  withdrawals  from 
the  river  at  the  locations  Tiel  and  Eefde.  The 
direct  consequences  of  these  withdrawals  are  ob- 
tained from  the  hydraulic  relations  between  stream 
flow,  rate  of  withdrawal  and  water  depth.  From 
these  results  and  other  calculations,  the  costs  of  the 
direct  consequences  resulting  from  the  sedimenta- 
tion process,  two  approaches  were  followed  -  the 
situation  with  dredging,  and  the  situation  without 
dredging.  With  the  Distribution  Model,  the  conse- 
quences for  shipping  of  the  various  changes  in  the 
water  management  system  were  compared  with 
the  benefits  gained  by  the  other  user  groups.  The 
consequences  for  shipping  were  calculated  using 
1976  prices.  The  higher  costs  for  energy  have  not 
yet  been  taken  into  account.  (Geiger-PTT) 
W88-03973 


RELATION  BETWEEN  WATER  MANAGE- 
MENT AND  POWER  PRODUCTION  AND  THE 
WAY  ITS  CONSEQUENCES  ARE  INVESTI- 
GATED IN  THE  PAWN  STUDY, 

Rijkswaterstaat,  The  Hague  (Netherlands). 
J.  W.  Pulles. 

IN:  Policy  Analysis  for  the  National  Water  Man- 
agement of  the  Netherlands,  Background  Papers 
for  the  Technical  Meeting  39,  June  1982.  p  79-86,  1 
fig- 

Descriptors:  'Models,  'Economic  aspects,  'Water 
management,  'Electric  power  production,  'Ther- 
mal pollution,  Cost  analysis,  Future  planning, 
Water  policy,  Water  costs,  Model  studies,  Project 
planning,  Water  demand,  Electric  power  demand, 
Electric  powerplants,  Environmental  effects. 

The  consequences  of  power  production  in  the 
Netherlands  for  water  quality  are  discussed.  To 
diminish  the  environmental  effects  of  heat  dis- 
charges by  powerplants,  standards  are  set.  In  the 
PAWN  (Policy  Analysis  for  the  Water  Manage- 
ment of  the  Netherlands)  study,  the  financial  con- 
sequences of  these  standards  for  powerplants  are 
studied  via  a  modelling  approach.  The  Water  Dis- 
tribution Model  was  used  to  calculate  the  thermal 
linkage  between  the  powerplants  under  certain  as- 
sumptions. The  Distribution  Model  passes  a  set  of 
matrices  on  to  the  Electric  Power  Redistribution 
and  Cost  (EPRAC)  Model.  These  matrices  contain 
data  on  how  each  powerplant  influences  the  other 
and  how  the  heat  crossing  the  border  influences 
the  water  temperature  at  the  various  powerplant 
locations.  With  this  data,  the  EPRAC  Model  de- 
termines how  much  heat  still  can  be  discharged 
into  the  various  watercourses  without  exceeding 
the  standard.  The  EPRAC  Model  is  a  linear  pro- 
gramming optimization  model  that  determines  the 
optimal  electrical  production  over  the  various 
available  production  units  by  the  hour.  The 
PAWN  analysis  showed  that  it  was  always  possi- 
ble to  supply  the  national  power  demand  for  the 
large  set  of  cases  studied.  Improvements  in  water 
management  in  the  shipping  and  agriculture  sec- 
tors had  no  important  effects  on  the  costs  to  the 
power  companies.  (Geiger-PTT) 
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MODEL  DESCRIBING  THE  WATER  DISTRI- 
BUTION IN  THE  NETHERLANDS  THE 
SCREENING  OF  WATER  MANAGEMENT 
TACTICS, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 


Evaluation  Process — Group  6B 

G.  Baarse,  E.  Van  Beek,  and  J.  P.  M.  Dijkman. 
IN:  Policy  Analysis  for  the  National  Water  Man- 
agement of  the  Netherlands,  Background  Papers 
for  the  Technical  Meeting  39,  June  1982.  p  87-106, 
3  fig,  2  tab,  7  ref. 

Descriptors:  'Water  management,  'Project  plan- 
ning, 'Models,  'Economic  aspects,  'Cost  analysis, 
Model  studies,  Water  policy,  Pricing,  Simulation 
analysis,  Water  costs,  Water  use,  Water  distribu- 
tion. 

The  Water  Distribution  Model  (DM),  which  was 
developed  in  the  PAWN  (Policy  Analysis  for  the 
Water  Management  of  the  Netherlands)  study,  sim- 
ulates the  operation  of  the  national  water  manage- 
ment system  of  the  Netherlands  based  on  a  net- 
work representation  of  links  and  nodes,  taking  into 
account  a  great  many  of  the  specific  features  of 
this  complex  system.  The  most  important  surface 
water  user  groups  (agriculture,  shipping,  power- 
plants,  and  the  environment)  are  directly  consid- 
ered in  the  DM.  Separate  models  were  developed 
to  reflect  the  consequences  of  water  management 
tactics  for  these  user  groups.  The  model  results 
have  been  integrated  in  the  DM  to  enable  the 
calculation  of  the  overall  consequences  of  water 
management  tactics  in  terms  of  cost  and  benefits  to 
different  users,  and  distribution  and  concentrations 
of  a  number  of  important  pollutants.  In  screening, 
three  different  kinds  of  measures  have  been  consid- 
ered: screening  of  Pricing  and  Regulation  tactics 
(PR-tactics);  screening  of  waterboard  plans;  and 
screening  of  Technical  and  Management  tactics 
(TM-tactics).  This  paper  focuses  on  the  screening 
of  TM-tactics  by  simulating  the  effects  of  the  tac- 
tics under  various  conditions  using  the  DM.  Prom- 
ising tactics  were  selected  for  further  analysis. 
Only  a  limited  number  of  investigated  TM-tactics 
were  found  to  be  promising.  None  of  the  larger 
projects  that  were  suggested  in  the  past  were  in- 
cluded in  the  list  of  promising  tactics.  (Geiger- 
PTT) 
W88-03975 


DESIGN  OF  POLICIES  FOR  THE  WATER 
MANAGEMENT  OF  THE  NETHERLANDS, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
G.  Baarse,  and  E.  Van  Beek. 
IN:  Policy  Analysis  for  the  National  Water  Man- 
agement of  the  Netherlands,  Background  Papers 
for  the  Technical  Meeting  39,  June  1982.  p  115- 
124,  2  fig,  6  ref. 

Descriptors:  'Water  policy,  'Water  management, 
'Models,  'Water  allocation,  'Management  plan- 
ning, Design  criteria,  Regulations,  Project  plan- 
ning, Drinking  water,  Model  studies,  Pricing, 
Water  use. 

In  the  PAWN  (Policy  Analysis  for  the  Water 
Management  of  the  Netherlands)  study,  policy 
design  is  the  stage  that  specifies  alternative  water 
management  policies.  A  policy  consists  of  a  combi- 
nation of  four  kinds  of  measures:  technical,  mana- 
gerial, regulation,  and  pricing.  Pricing  and  regula- 
tion measures  prove  to  be  promising  tools  to  attain 
specific  goals  with  respect  to  groundwater  use. 
The  Response  Design  Model  (RESDM)  was  de- 
veloped to  predict  the  responses  of  industries  and 
drinking  water  companies  to  pricing  and  regulation 
measures  on  groundwater  withdrawals.  To  design 
effective  managerial  measures  for  the  water  man- 
agement infrastructure,  the  Management  Strategy 
Design  Model  (MSDM)  was  formulated.  The  re- 
sults of  the  model  studies  indicate  that  there  are 
few  possibilities  in  the  water  management  system 
in  the  Netherlands  which  allow  optimization  by 
managerial  measures  and  that  the  optimal  solution 
differs  only  marginally  from  the  current  operation 
practices.  For  extremely  dry  conditions,  a  priority 
list  for  the  allocation  of  water  among  the  various 
users  and  regions  was  developed.  (Geiger-PTT) 
W88-03977 


ASSESSING  IMPACTS  OF  WATER  MANAGE- 
MENT POLICIES, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  6A. 
W88-03978 
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COST  SHARING  IN  TRANSITION:  THE  CASE 
OF  PLAN  6,  CENTRAL  ARIZONA  PROJECT, 

Bureau  of  Reclamation,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  6C. 
W88-04274 


PUBLIC  PARTICIPATION  IN  WATERSHED 
MANAGEMENT:  COMBINING  NOMINAL 
GROUP  PROCESS  AND  MICROCOMPUTERS, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

For  primary  bibliographic  entry  see  Field  6A. 
W88-04292 


ECONOMIC  EFFICIENCY  AND  INVESTMENT 
TTMING  FOR  DUAL  WATER  SYSTEMS, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
R.  Leconte,  T.  C.  Hughes,  and  R.  Narayanan. 
Water  Resources  Research  WRERAO,  Vol.  23, 
No.  10,  p  1807-1815,  October  1987.  7  fig,  3  tab,  19 
ref. 

Descriptors:  *Dual  water  systems,  *Evaluation, 
•Economic  aspects,  *Water  demand,  'Model  stud- 
ies, *Water  distribution,  Mathematical  models, 
Mathematical  equations,  Mathematical  studies,  In- 
vestment, Economic  efficiency,  Potable  water, 
Nonpotable  water,  Feasibility  studies,  Financial 
feasibility,  Costs. 

A  general  method  is  presented  for  the  evaluation 
of  the  economic  feasibility  of  dual  water  systems 
which  deliver  both  potable  and  nonpotable  water 
to  the  same  service  area  through  separate  distribu- 
tion systems.  In  a  first  step,  a  static  analysis  (eval- 
uation at  a  single  point  in  time)  is  developed.  The 
analysis  requires  the  evaluation  of  consumers'  and 
producers'  surpluses  from  water  use  and  the  capital 
cost  of  the  dual  (outdoor)  system.  The  analysis  is 
then  extended  to  a  dynamic  approach  in  which  the 
water  demand  increases  with  time  (as  the  result  of 
a  population  increase)  and  in  which  the  dual 
system  is  allowed  to  expand.  The  model  deter- 
mines whether  construction  of  a  dual  system  repre- 
sents a  net  benefit,  and  if  so,  determines  the  best 
time  to  initiate  the  system  (corresponding  to  maxi- 
mization of  social  welfare).  Conditions  under 
which  an  analytic  solution  is  possible  are  discussed 
and  results  of  an  application  are  summarized  (in- 
cluding sensitivity  to  difficult  parameters).  The 
analysis  allows  identification  of  key  parameters 
influencing  attractiveness  of  dual  water  systems. 
(Wood-PTT) 
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IMPROVED  ALGORITHMS  FOR  RESERVOIR 
CAPACITY  CALCULATION  INCORPORATING 
STORAGE-DEPENDENT  LOSSES  AND  RELI- 
ABILITY NORM, 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Com- 
puter Science  and  Automation. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-04302 


RELIABILITY-BASED  OPTIMIZATION 

MODEL  FOR   WATER   DISTRIBUTION   SYS- 
TEMS, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-04410 


TEJO  1  -  AN  INTERACTIVE  PROGRAM  FOR 
THE  DIVISION  OF  ESTUARIES  INTO  HOMO- 
GENEOUS AREAS, 

Universidade  Nova  de  Lisboa  (Portugal).  Coll.  of 

Sciences  and  Technology. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-04416 


INTEGRATED  WATER  DEVELOPMENT 
PROJECT  OF  GRAVATAI  RIVER  BASIN, 
BRAZIL, 

Departamento  Nacional  de  Obras  de  Saneamento, 

Porto  Alegre  (Brazil). 

R.  Aoki. 

Water  Science  and  Technology  WSTEDH4,  Vol. 


19,  No.  9,  p  59-68,  1987.  3  fig,  3  tab,  1  ref. 

Descriptors:  'Water  resources  development, 
♦Brazil,  'Management  planning,  'Social  aspects, 
'River  basins,  Geohydrology,  Soil  erosion,  Land 
use,  Economic  aspects,  Water  supply,  Industrial 
wastewater,  Solid  waste  disposal,  Hydrologic 
budget,  Navigation,  Conservation. 

The  integrated  Water  Resources  Development 
Project  of  Gravatai  River  Basin  was  prepared  by 
the  National  Drainage  Works  department  and  the 
German  Agency  for  Technical  Cooperation.  An 
attempt  was  made  to  use  the  capacity  available  in 
other  departments  and  specialized  institutes  to  pro- 
vide information  for  the  departments  involved  in 
water  resources  management  to  enable  them  to 
establish  specific  terms  for  each  hydrographic 
basin  to  complement  the  federal,  state  and  munici- 
pal laws.  The  basin  problems  were  considered  as 
well  as  all  aspects  related  to  water  resources  devel- 
opment. With  these  suggestions  the  specialized  de- 
partment would  be  able  to  define  their  plans  for 
the  future  taking  into  account  factors  that  are  not 
within  their  field  of  competence,  but  which  should 
be  taken  into  account  in  other  fields  of  work. 
Conclusions  include:  (1)  the  project  should  treat 
approximately  150,000  w  m/d  of  sewage  produced 
by  730,000  inhabitants;  (2)  the  project  should  treat 
approximately  40,000  cu  m/d  of  industrial  waste, 
with  the  installation  of  a  system  of  automatic  qual- 
ity control  of  polluting  effluents  along  the  river; 
(3)  small  recycling  units  and  composting  plants 
should  be  implemented  for  the  final  disposal  of 
solid  wastes;  (4)  river  water  quality  should  be 
monitored  at  Passo  do  Vau;  (5)  a  dam  should  be 
constructed  at  Passo  do  Vau,  5  m  high,  200  m  of 
concrete  at  the  central  portion  and  two  earth  em- 
bankments, with  a  total  length  of  500  m.  This  dam 
would  maintain  a  minimum  flow  of  5  cu  m/d;  and 
(6)  flood  protection  systems  must  be  implemented 
in  the  towns  of  Alvorada  and  Cachoeirinha. 
(Geiger-PTT) 
W88-04418 


WATER    RESOURCES    PLANNING    -    A    RE- 
SEARCH PROGRAM, 

Laboratorio  Nacional  de  Engenharia  Civil,  Lisbon 

(Portugal). 

For  primary  bibliographic  entry  see  Field  6A. 

W88-04424 


DEVELOPMENT  OF  WATER  QUALITY  INDI- 
CES FOR  OPERATIONAL  MANAGEMENT, 

Middlesex  Polytechnic,  Enfield  (England).  Urban 

Pollution  Research  Center. 

For  primary  bibliographic   entry  see   Field   5G. 

W88-04427 


INTEGRATED  WATER  RESOURCE  MANAGE- 
MENT IN  LATIN  AMERICA  AND  THE  CARIB- 
BEAN: OPPORTUNITIES  AND  CON- 
STRAINTS, 

Comision  Economica  para  America  Latina,  San- 
tiago (Chile).  Div.  of  Natural  Resources  and  the 
Environment. 

A.  Dourogeanni,  and  M.  Nelson. 
Water  Science  and  Technology  WSTEDH4,  Vol. 
19,  No.  9,  p  201-210,  1987.  2  tab,  12  ref. 

Descriptors:  'Water  resources  development,  'Re- 
sources management,  'Water  management,  'De- 
veloping countries,  'Water  policy,  Economic  as- 
pects, Social  aspects,  Environmental  impact  state- 
ment, Water  demand,  Management  planning,  Irri- 
gation, Flooding,  Water  law,  Legal  aspects. 

The  virtues  of  integrated  water  resource  manage- 
ment have  been  widely  extolled  in  the  literature. 
This  paper  reviews  selected  aspects  of  the  Latin 
American  and  Caribbean  experience  which  may 
provide  insights  on  the  constraints  and  opportuni- 
ties for  progressing  towards  such  integration.  Eco- 
nomic development  and  population  growth  are 
placing  demands  on  water  which  are  increasing 
exponentially.  However,  with  a  few  exceptions, 
governments  have  shown  little  effective  response 
to  the  broader  issues  in  resolving  the  inevitable 
conflicts.  Formulation  of  plans  and  policies  appears 
straightforward  and  it  is  easier  still  to  recommend 


implementation  by  powerful  co-ordinating  agen- 
cies. However,  practice  bears  little  relation  to 
theory.  This  suggests  that  a  focus  on  questions 
other  than  technical  optimization  might  be  rele- 
vant. Attention  needs  to  be  given  to  the  institution- 
al structure  -  formal  and  informal  rules  -  which 
determines  why  decisions  are  made  at  the  political, 
organizational  and  operational  levels,  resulting  in 
de  facto  water  management.  Greater  transparency 
on  the  informal  rules  may  enable  more  systematic 
transactions  between  and  within  these  three  levels 
(particularly  within  the  organizational  level)  lead- 
ing to  changes  which  would  allow  incorporation 
of  a  broader  and  more  long-term  view  of  renew- 
able resource  management  issues.  (Author's  ab- 
stract) 
W88-04432 


RTVER  BASIN  MANAGEMENT  IN  ENGLAND 
AND  WALES, 

Southern  Water  Authority,  Worthing  (England). 
B.  R.  Thorpe. 

Water  Science  and  Technology  WSTEDH4,  Vol 
19,  No.  9,  p  211-216,  1987.  7  ref. 

Descriptors:  'Water  resources  development, 
•Water  policy,  'England,  'Wales,  'Water  manage- 
ment, Resources  management,  Rivers,  Water  law, 
Water  supply,  Water  costs,  Water  quality,  Sanita- 
tion, Hydrologic  cycle,  Local  governments,  Man- 
agement planning,  Water  districts. 

The  concept  of  integrated  river  basin  management 
in  England  and  Wales  came  from  the  Working 
Party  on  Sewage  Disposal  in  1970.  River  basin 
management  in  England  and  Wales  was  instituted 
through  the  Water  Act  of  1973.  This  act  set  up  ten 
regional  water  authorities  (RWA's)  as  multipur- 
pose bodies  responsible  for  all  water  functions.  The 
ten  RWA's  took  over  the  functions  and  assets  of 
over  150  water  supply  undertakings  and  over  1,300 
sewerage  and  sewage  disposal  authorities.  The 
RWA's  have  been  successful  in  managing  the 
water  programs  of  England  and  Wales  on  an  inte- 
grated basis.  If  metering  of  domestic  water  use 
becomes  a  reality  in  England  and  Wales,  the 
charges  will  more  closely  reflect  the  costs  im- 
posed. Another  initiative  of  the  present  Conserva- 
tive government  is  to  introduce  proposals  for 
transferring  the  RWA's  to  private  ownership.  It  is 
recommended  that,  if  this  occurs,  the  principle  of 
unified  river  basin  management  must  be  preserved. 
(Geiger-PTT) 
W88-04433 


EXPERIENCES  IN  WATER  RESOURCES 
MANAGEMENT  IN  DEVELOPED  REGIONS, 

Ohio  River  Valley  Water  Sanitation  Commission, 

Cincinnati. 

L.  Weaver,  and  P.  A.  Tennant. 

Water  Science  and  Technology  WSTEDH4,  Vol. 

19,  No.  9,  p  217-223,  1987.  15  ref. 

Descriptors:  'Water  management,  'Water  re- 
sources development,  'Water  supply,  'Water 
policy,  'Water  use,  Economic  aspects,  Water  pol- 
lution, Management  planning,  Irrigation,  Transpor- 
tation, Recreation,  Hydroelectric  power,  Re- 
sources management,  Social  aspects,  Political  as- 
pects. 

The  science  and  engineering  of  water  resources  in 
developed  countries  has  undergone  profound 
changes  in  less  than  a  professional  lifetime.  This 
has  radically  influenced  education  and  research 
and  essentially  revolutionized  water  resource  plan- 
ning. Fundamental  uses  of  water  to  fulfill  society's 
needs  continue.  These  include  domestic  and  indus- 
trial supplies,  waterways  for  transportation,  fire 
protection,  waste  carriage,  recreation,  irrigation, 
and  in  general,  an  adequate  quantity  and  quality  of 
water  in  the  right  place  at  the  right  time  to  fulfill 
human  and  aquatic  needs.  The  complexities  of 
water  resources  no  longer  may  be  measured  large- 
ly in  terms  of  science  and  engineering  challenges 
alone,  but  must  include  economics  sensitive  to  the 
political  and  social  sciences.  What  has  evolved  is 
now  best  described  as  water  management.  Re- 
viewed here  is  the  evolution  of  water  resources 
management  in  developed  countries  in  terms  of 
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historical  background,  and  national  policies  and 
institutions,  particularly  as  this  evolvement  impacts 
scientific    research    and    engineering    application. 
(Author's  abstract) 
W88-04434 


OASIS  SYSTEMS  MANAGEMENT, 

Economic  Center,  Water  Legislation  and  Adminis- 
tration, Mendoza  (Argentina). 
For  primary  bibliographic  entry  see  Field  6A. 
W88-04435 


SOCIO-ECONOMIC  DEVELOPMENT  LEVEL 
AND  TECHNOLOGY  POLICIES  FOR  WATER 
RESOURCES  MANAGEMENT, 

Departamento  Nacional  de  Aguas  e  Energia  Ele- 

trica,  Brasilia  (Brazil).  Div.  de  Controle  de  Recur- 

sos  Hidricos. 

G.  Tsuzuki. 

Water  Science  and  Technology  WSTEDH4,  Vol. 

19,  No.  9,  p  273-276,  1987. 

Descriptors:  'Water  management,  *Water  re- 
sources development,  'Economic  aspects,  'Water 
policy,  'Brazil,  'Data  acquisition,  Management 
planning,  Water  use,  Resources  management, 
Water  quality  control,  Water  quality  management, 
Institutions. 

Water  is  considered  to  be  essential  for  all  forms  of 
life.  The  multiple  uses  of  water  and  the  conse- 
quences of  its  inadequate  use,  as  well  as  the  socio- 
economic conflicts  arising  from  the  inappropriate 
management  of  water  resources,  are  discussed.  The 
impact  of  the  marked  differences  in  development 
between  the  regions  which  result  from  the  large 
size  of  Brazil  must  be  taken  into  account.  Policy 
decisions  regarding  the  management  of  water 
basins  will  determine  the  form  of  participation  of 
the  different  sectors  in  water  resources  use  with 
priority  given  to  human  uses  for  direct  consump- 
tion and  hygiene,  and  to  uses  of  the  soil  associated 
with  floods.  A  variety  of  methods  may  be  used  for 
data  collection,  analysis,  interpretation  and  storage. 
These  methods  range  from  manual  equipment  to 
large  main  frame  computers.  The  purpose  of  the 
creation  of  a  National  System  for  Water  Resources 
Management  is  to  organize  and  institutionalize, 
whenever  necessary,  a  dynamic  and  efficient 
system  for  the  adequate  management  of  water  re- 
sources. (Author's  abstract) 
W88-04439 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


IRRIGATION  EFFICIENCY:  ECONOMIC  IN- 
TERPRETATION, 

Florida  Univ.,  Gainesville.  Dept.  of  Food  and  Re- 
source Economics. 

G.  D.  Lynne,  K.  Anaman,  and  C.  F.  Kiker. 
Journal  of  Irrigation  and  Drainage  Engineering 
JIDEDH  (ASCE),  Vol.   113,  No.  3,  p  317-334^ 
August  1987.  2  fig,  3  tab,  30  ref. 

Descriptors:  'Irrigation  efficiency,  'Economic  as- 
pects, 'Water  demand,  'Water  yield,  Water 
supply,  Costs,  Revenues,  Risk,  Water  management. 

To  clarify  the  nature  of  irrigation  efficiency,  eco- 
nomic efficiency  is  defined  and  its  relation  to  tech- 
nical efficiency  examined.  Yield  efficiency  in  water 
demand  and  cost  efficiency  in  water  supply  are 
both  necessary  for  technical  efficiency  but  are  not 
sufficient  conditions  for  maximizing  profits.  Maxi- 
mizing the  utility  from  income  while  accounting 
for  risk  is  another  form  of  economic  efficiency  and 
may  be  more  descriptive  of  managers  who  are  risk- 
averse.  (Author's  abstract) 
W88-03783 


POLICY  ANALYSIS  FOR  THE  NATIONAL 
WATER  MANAGEMENT  OF  THE  NETHER- 
LANDS. 

Commissie  voor  Hydrologisch  Onderzoek  TNO 
The  Hague  (Netherlands). 

Background  Papers  for  the  Technical  Meeting  39, 
June  1982.  144  p. 
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Descriptors:  'Water  policy,  'Water  management, 
•Water  supply,  'The  Netherlands,  'Models,  Water 
distribution,  Evaluations,  Management  planning, 
Cost  analysis,  Model  studies,  Drinking  water,  Pric- 
ing, Economic  aspects,  Water  costs. 

A  major  study  of  the  water  management  of  the 
Netherlands  entitled  PAWN  (Policy  Analysis  for 
the  Water  Management  of  the  Netherlands)  was 
conducted  during  the  years  1977  and  1979.  After  a 
description  of  the  water-system  of  the  Netherlands, 
the  problems  that  initiated  the  study  are  dealt  with 
and  the  various  stages  of  the  stages  of  the  analysis 
and  the  features  of  the  models  used  are  explained 
in  some  detail.  The  study  covers  the  following 
topics:  a  methodology  to  determine  consequences 
of  variations  in  water  management  for  agriculture; 
a  cost  minimization  analysis  of  the  future  drinking 
water  supply  in  the  Netherlands;  minimum  cost 
allocation  of  groundwater  to  drinking  water  com- 
panies and  industries;  consequences  for  shipping  of 
water-withdrawals  from  the  river  Rhine  in  the 
Netherlands  and  the  method  used  in  the  PAWN 
study  to  estimate  the  financial  implications;  the 
relation  between  water  management  and  power 
production  and  the  way  its  consequences  are  inves- 
tigated in  the  PAWN  study;  a  model  describing  the 
water  distribution  in  the  Netherlands  and  the 
screening  of  water  management  tactics;  screening 
of  pricing  and  regulation  measures  for  water  allo- 
cation in  the  PAWN  study;  design  of  policies  for 
the  water  management  of  the  Netherlands;  and 
assessing  impacts  of  water  management  policies. 
(Geiger-PTT) 
W88-03968 


METHODOLOGY  TO  DETERMINE  CONSE- 
QUENCES OF  VARIATIONS  IN  WATER  MAN- 
AGEMENT FOR  AGRICULTURE, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  6B. 
W88-03970 


COST  MINIMIZATION  ANALYSIS  OF  THE 
FUTURE  DRINKING  WATER  SUPPLY  IN  THE 
NETHERLANDS, 

Rijksinstituut  voor  Drinkwatervoorziening,  Leids- 

chendam  (Netherlands). 

For  primary  bibliographic  entry  see  Field  6B. 

W88-03971 


MINIMUM  COST  ALLOCATION  OF 
GROUNDWATER  TO  DRINKING  WATER 
COMPANIES  AND  INDUSTRIES, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  6B. 
W88-03972 


CONSEQUENCES  FOR  SHIPPING  OF 
WATER-WITHDRAWALS  FROM  THE  RD7ER 
RHINE  IN  THE  NE1HERLANDS  AND  THE 
METHOD  USED  IN  THE  PAWN  STUDY  TO 
ESTIMATE  THE  FINANCIAL  IMPLICATIONS, 
Rijkswaterstaat,  The  Hague  (Netherlands). 
For  primary  bibliographic  entry  see  Field  6B. 
W88-03973 


SCREENING  OF  PRICING  AND  REGULATION 
MEASURES  FOR  WATER  ALLOCATION  IN 
THE  PAWN  STUDY, 

Rijkswaterstaat,  The  Hague  (Netherlands). 
W.  A.  Dorsman. 

IN:  Policy  Analysis  for  the  National  Water  Man- 
agement of  the  Netherlands,  Background  Papers 
for  the  Technical  Meeting  39,  June  1982.  p  107- 
114,  lref. 

Descriptors:  'Pricing,  'Economic  aspects,  'Water 
costs,  'Water  allocation,  'Regulations,  Water  man- 
agement, Project  planning,  Water  policy,  Water 
use,  Cost  allocation,  Resource  allocation. 

This  paper  explains  how  in  the  PAWN  (Policy 
Analysis  for  the  Water  Management  of  the  Nether- 
lands) study  the  list  of  many  potential  pricing  and 
regulation  measures  for  the  reallocation  of  water 
resources  was  reduced  to  manageable  size,  contain- 
ing only  measures  that  were  to  be  studies  further. 


Criteria  for  selection  were  feasibility,  significance 
of  the  measures'  benefits  for  at  least  one  user 
group,  cosl-effectiveness,  economic  efficiency,  and 
dominance  by  other  measures.  Pricing  and  regula- 
tion measures  for  controlling  water  allocation  nave 
to  be  specific  on  the  source  of  the  water  (ground- 
water, drinking  water,  or  surface  water),  water 
users  that  will  be  affected,  the  area  the  users  are  in, 
and  the  type  of  control  measures  to  be  taken.  The 
type  of  policy  instruments  needs  to  be  specified 
(water  pricing  schemes)  as  well  as  whether  the 
policy  is  a  permanent  or  temporary  measure.  Al- 
though no  specific  policy  instruments  for  pricing 
and  regulation  were  made  in  the  PAWN  study, 
some  important  observations  were  given.  Putting  a 
fixed  price  on  each  unit  of  water  may  help  allocate 
the  units  to  those  within  a  user  group  who  value 
the  water  most.  Control  on  the  amounts  of  water 
withdrawn  are  valid  for  the  long  run  (year  round), 
while  for  a  short  period  (1-2  wk),  controlling  the 
exact  withdrawals  requires  a  lot  of  administration. 
(Geiger-PTT) 
W88-03976 


EVALUATION  OF  UNCERTAINTY  IN  FLOOD 
MAGNITUDE  ESTIMATOR  ON  ANNUAL  EX- 
PECTED DAMAGE  COSTS  OF  HYDRAULIC 
STRUCTURES, 

Wyoming  Univ.,  Laramie.  Water  Resources  Re- 
search Inst. 

Y.  Bao,  Y.  K.  Tung,  and  V.  R.  Hasfurther. 
Water  Resources  Research  WRERAO,  Vol.  23, 
No.  11,  p  2023-2029,  November  1987.  6  fig,  1  tab,  9 
ref. 

Descriptors:  'Flood  damage,  'Costs,  'Cost-benefit 
analysis,  'Hydraulic  structures,  Economic  aspects, 
Evaluation,  Flood  frequency,  Culverts,  Damage, 
Model  studies. 

In  the  risk-based  design  for  hydraulic  structures, 
the  major  task  is  the  evaluation  of  the  annual 
expected  damage  costs  caused  by  floods.  Due  to 
the  use  of  a  limited  amount  of  data  in  flood  fre- 
quency analysis,  the  computed  flood  magnitude  of 
a  specified  return  period  is  subject  to  uncertainty. 
A  methodology  to  integrate  such  uncertainty  in 
the  evaluation  of  annual  expected  flood  damage 
was  developed  and  is  illustrated  through  an  exam- 
ple in  culvert  design.  The  effect  of  uncertainty  in 
estimating  flood  magnitude  using  different  hydro- 
logic  probability  models  with  different  sample  sizes 
on  the  annual  expected  damage  cost  is  examined. 
Results  of  the  study  show  that  the  effect  of  the 
uncertainty  in  a  flood  magnitude  estimate  on 
annual  expected  damage  is  quite  significant  and  is 
sensitive  to  the  sample  sizes  and  the  probability 
distribution  models  used.  (Author's  abstract) 
W88-04179 


COST  SHARING  IN  TRANSITION:  THE  CASE 
OF  PLAN  6,  CENTRAL  ARIZONA  PROJECT, 

Bureau  of  Reclamation,  Washington,  DC. 

K.  G.  Maxey,  and  N.  H.  Starler. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

5,  p  749-759,  October  1987.  5  tab,  20  ref. 

Descriptors:  'Water  management,  'Cost  sharing, 
•Economic  aspects,  'Financing,  'Central  Arizona 
Project,  Resources  management,  Costs,  Federal 
cost  sharing,  Construction  costs,  Arizona,  Re- 
sources development,  Financial  feasibility,  Negoti- 
ations. 

In  the  past,  development  of  Federal  water  resource 
projects  depended  heavily  or  exclusively  on  Feder- 
al financing  of  construction  costs.  However,  pres- 
sures on  the  Federal  budget,  environmental  issues, 
and  the  notion  that  there  are  economic  efficiency 
gains  when  beneficiaries  of  Federal  water  resource 
projects  increase  their  cost  share  are  causing 
changes.  The  case  of  the  Central  Arizona  Project 
Plan  6  is  a  noteworthy  example  of  the  transition  to 
more  non-Federal  participation  in  water  resource 
development.  This  is  because  the  non-Federal  fi- 
nancing is  to  be  provided  for  a  project  already 
under  construction.  The  negotiations  and  terms  of 
the  Plan  6  financing  agreement  between  the  De- 
partment of  the  Interior  and  multiple  interests  in 
Arizona  are  used  as  an  example  of  how  Federal 
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water  project  cost  sharing  is  in  a  state  of  transition. 
The  negotiation  process  is  described,  a  financial 
analysis  is  provided,  and  the  terms  of  the  agree- 
ment and  policy  issues  that  were  deliberated  in  the 
Executive  Branch  of  the  Federal  Government  are 
discussed.  (Author's  abstract) 
W88-04274 


RIVER  BASIN  MANAGEMENT  IN  ENGLAND 
AND  WALES, 

Southern  Water  Authority,  Worthing  (England). 
For  primary  bibliographic  entry  see  Field  6B. 
W88-04433 


INNOVATIVE  FINANCING  TECHNIQUES  IN 
A  VOLATILE  MARKET  REQUIRE  COOPERA- 
TIVE EFFORT, 

Gulf  Coast  Waste  Disposal  Authority,  Houston, 

TX. 

For  primary  bibliographic  entry  see  Field  6A. 

W88-04436 


6D.  Water  Demand 


TAKING  WATER  TO  MARKET, 

For  primary  bibliographic  entry  see  Field  6E. 
W88-03605 


REDUCING      WATER      PUMPING      POWER 
COSTS, 

Waxahachie,  TX. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-03612 


PRACTICAL  APPROACH  TO  WATER  DISTRI- 
BUTION SYSTEM  MODELING, 

Beta  Engineering,  Inc.,  Boston,  MA. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-03617 


WATER  FOR  AGRICULTURE, 

Agricor,  Mafeking  (South  Africa). 

P.  G.  Pienaar. 

Aqua  AQUAAA,  No.  3,  p  133-136,  1987.  3  tab,  7 

ref. 

Descriptors:  *Agricultural  water  demand,  ♦Plan- 
ning, *Water  resources,  *Water  demand,  *Bo- 
phuthatswana,  *  South  Africa,  Irrigation  require- 
ments, Eutrophication,  Surface  water,  Groundwat- 


The  changing  pattern  of  water  use  in  Southern 
Africa  is  reviewed.  Because  of  the  population 
growth,  water  demand  for  non-agricultural  usage 
has  increased.  As  a  result,  agricultural  use  of  water 
is  under  scrutiny.  The  restricted  water  resources  in 
Bophuthatswana  and  the  projected  primary 
demand  in  the  year  2010  are  examined  to  establish 
the  potential  for  agricultural  use.  It  is  estimated 
that  of  the  total  available  water  of  333.29  million 
cu  m/yr,  there  will  be  a  surplus  of  34.49  million  cu 
m/yr.  available  for  agricultural  use,  which  is  ap- 
proximately the  amount  needed  for  current  irriga- 
tion schemes.  Eutrophication  and  evaporation 
affect  the  quality  of  the  available  water.  It  is  con- 
cluded that  future  planning  should  be  carried  out 
with  more  circumvision  than  ever  before,  and  that 
no  single  sector  can  operate  in  isolation  of  the 
other  sectors  competing  for  water.  Water  develop- 
ment plans  must  incompass  a  regional  scheme  and 
be  based  on  a  national  water  management  strategy. 
(Ray-PTT) 
W88-03678 


USE  OF  PUBLIC  RESOURCES  FOR  WATER 
SUPPLY  AND  SANITATION  PROJECTS  IN 
DEVELOPING  COUNTRIES, 

International  Bank  for  Reconstruction  and  Devel- 
opment, Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-03679 


FIELD  STUDY  INTO  PATTERNS  OF  DOMES- 
TIC WATER  CONSUMPTION  IN  RURAL 
AREAS  OF  BANGLADESH, 

Bangladesh  Univ.  of  Engineering  and  Technology, 

Dacca.  Dept.  of  Civil  Engineering. 

F.  Ahmed,  and  P.  G.  Smith. 

Aqua  AQUAAA,  No.  3,  p  149-153,  1987.  2  fig,  5 

tab,  1  ref. 

Descriptors:  'Water  demand,  *Water  use,  *Wells, 
•Domestic  water,  *Rural  areas,  'Bangladesh, 
•Tubewells,  Socio-economic  status,  Sanitary  facili- 
ties, Drinking  water,  Potable  water,  Well  water. 

Results  of  a  field  study  of  the  patterns  of  water 
consumption  in  rural  areas  of  Bangladesh  indicate 
that  most  drinking  water  is  taken  from  tubewells, 
but  that  unprotected  sources  such  as  rivers  and 
ponds  are  often  used  for  other  domestic  purposes. 
The  reasons  for  the  non-usage  of  tubewell  water 
are:  Traditional  habit,  distance  from  the  source, 
time  spent  in  collecting  water  and  its  use,  poor 
water  quality,  lack  of  proper  washing  and  bathing 
facility  at  tubewell  site  and  lack  of  privacy.  An 
average  of  40  liters  per  capita  per  day  consumption 
of  water  may  be  considered  normal  under  rural 
living  conditions.  (Ray-PTT) 
W88-03681 


EXTENDED  LOW   FLOW   PERFORMANCE 
WHAT'S  IT  REALLY  WORTH, 

Rockwell  International,  Pittsburgh,  PA. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-03682 


RELATION  BETWEEN  WATER  MANAGE- 
MENT AND  POWER  PRODUCTION  AND  THE 
WAY  ITS  CONSEQUENCES  ARE  INVESTI- 
GATED IN  THE  PAWN  STUDY, 

Rijkswaterstaat,  The  Hague  (Netherlands). 
For  primary  bibliographic  entry  see  Field  6B. 
W88-03974 


AND     DEMAND 
SINGLE-FAMILY 


WATER  CONSUMPTION 
MEASUREMENTS  FOR 
HOUSEHOLDS, 

Hawaii  Univ.,  Honolulu.  School  of  Public  Health. 
F.  D.  Miller. 

Journal  of  Environmental  Health  JEVHAH,  Vol. 
50,  No.  1,  p  13-17,  July-August,  1987.  5  tab,  13  ref. 

Descriptors:  *Water  use,  'Surveys,  'Water 
demand,  'Drinking  water,  Water  supply,  Con- 
sumptive use,  Potable  water,  Sampling,  Statistical 
analysis. 

A  simplified  economical  survey  method  identifies 
and  measures  predictors  of  residential  water  supply 
demand  (the  total  amount  of  water  used  by  a 
household)  and  household  water  and  fluid  con- 
sumption (the  amount  of  tap  water  and  fluid  drinks 
consumed  by  individual  household  members).  A 
telephone  survey  of  Kaimuki  residents  of  Oahu, 
Hawaii  was  conducted  to  determine  households 
that  were  willing  to  fill  out  a  questionnaire.  Data 
from  completed  questionnaires  was  analyzed  by 
according  to  demographic  characteristics,  house- 
hold characteristics,  water  demand,  consumption 
of  water  and  fluids  for  drinking,  and  other  varia- 
bles. Results  showed  ethnic  differences  for  both 
water  supply  demand  and  consumption.  The  addi- 
tion of  high  sodium  table  condiments  was  associat- 
ed with  increased  fluid  intake.  The  number  of 
people  in  each  household  was  the  main  determi- 
nant of  water  consumption.  Other  important  pre- 
dictors of  water  supply  demand  in  Kaimuki  were 
shower  and  toilet  use,  and  number  of  laundry 
loads.  The  proportion  of  the  total  fluid  intake  that 
was  consumed  as  water,  either  from  the  tap  or 
chilled  tap  water,  was  only  about  12%.  (Geiger- 
PTT) 
W88-04092 


CONNECTICUT'S  WATER  SUPPLY  PLANS, 

Connecticut  Dept.  of  Health  Services,  Hartford. 

Water  Supply  Section. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-04159 


ESTIMATING  THE  WATER  RESOURCE  FOR 
A  HIGH  SIERRA  WATERSHED, 

New   Jersey   Hazardous   Waste   Facilities   Siting 

Commission,  Trenton. 

W.  G.  Guthe,  and  M.  L.  Shelton. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

5,  p  767-775,  October  1987.  3  fig,  2  tab,  31  ref. 

Descriptors:  'Water  yield,  'Water  resources,  'Es- 
timating, 'Runoff,  'Available  water,  'Watershed 
management,  'Model  studies,  Watersheds,  Mathe- 
matical equations,  Sierra  Nevada,  Runoff  volume, 
Hydrologic  budget,  Data  interpretation,  Stream 
discharge,  Groundwater,  Groundwater  recharge, 
Hydrologic  models. 

Competition  for  water,  concerns  for  maintaining 
groundwater  quality,  and  compliance  with  legisla- 
tive action  require  quantification  of  the  water  re- 
source for  high  elevation  watersheds  in  the  Sierra 
Nevada.  However,  meager  hydroclimatic  data  fre- 
quently hinder  runoff  assessments  needed  for  for- 
mulating water  development  policies,  and  the  se- 
lection of  watershed  models  for  estimating  the 
water  resource  is  limited  to  those  requiring  a  mini- 
mum of  observational  data.  A  climatic  water 
budget  model  and  an  energy  slope  and  aspect 
model  are  employed  to  estimate  the  water  resource 
for  a  small  watershed  in  Sierra  Valley  north  of 
Lake  Tahoe.  The  models  employ  different  assump- 
tions and  computational  procedures,  but  the  total 
water  available  estimated  by  both  models  is  very 
similar.  Measured  runoff  is  estimated  satisfactorily 
by  the  models,  but  streamfiow  is  not  representative 
of  the  total  water  resource  because  a  substantial 
portion  of  the  available  water  enters  the  regional 
groundwater  system.  This  conclusion  is  supported 
by  hydrologic  and  geochemical  evidence,  and 
groundwater  recharge  is  estimated  to  be  at  least  as 
great  as  measured  runoff  during  dry  years  and 
nearly  twice  as  large  during  wet  years.  (Author's 
abstract) 
W88-04276 


ECONOMIC  EFFICIENCY  AND  INVESTMENT 
TIMING  FOR  DUAL  WATER  SYSTEMS, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  6B. 
W88-04300 


RELIABILITY-BASED  OPTTMTZATION 

MODEL  FOR   WATER  DISTRIBUTION  SYS- 
TEMS, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-04410 


6E.  Water  Law  and  Institutions 


MISSISSIPPI  WATER  RESOURCES  CONFER- 
ENCE, 1986. 

Mississippi  State  Univ.,  Mississippi  State.  Water 

Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  6B. 

W88-03493 


DRINKING  WATER  PERSPECTIVE, 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Drinking  Water. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-03552 


ANALYSIS  OF  EPA  GUTOANCE  ON  COM- 
POSTING SLUDGE:  PART  ni-OXYGEN, 
MOISTURE,  ORDOR,  PATHOGENS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 

Dept.  of  Biological  Sciences. 

For  primary  bibliographic   entry  see  Field   5D. 

W88-03596 


TAKING  WATER  TO  MARKET, 

R.  T.  Smith,  and  R.  J.  Vaughan. 

Civil  Engineering  CEWRA9,  Vol.  57,  No.  3,  p  70- 

73,  March  1987. 
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WATER  RESOURCES  PLANNING— Field  6 


Water  Law  and  Institutions — Group  6E 


Descriptors:  *Water  management,  'Water  use  effi- 
ciency, 'Western  United  States,  'Economic  as- 
pects, 'Water  rights,  'Water  resources  develop- 
ment, 'Planning,  'Water  demand.  Deserts,  Irriga- 
tion, Farms,  Legal  aspects,  Water  scarcity. 

Water  marketing  of  western  water  resources  is 
proposed  as  a  means  to  allow  those  owning  water 
rights  and  those  needing  water  to  negotiate  trans- 
fers of  water  voluntarily.  Two  cases  of  water 
trading  in  Arizona  have  occurred.  The  Depart- 
ment of  Interior  has  recently  created  an  Office  of 
Water  Marketing,  California  has  enacted  legisla- 
tion to  promote  water  markets,  and  many  western 
states  are  considering  similar  legislation.  The  West- 
ern Governors'  Policy  Office  endorses  trade  in 
water  as  the  best  solution  to  water  problems,  and 
calls  for  state/federal  cooperation  to  remove  im- 
pediments to  water  marketing.  Despite  their  ad- 
vantage, water  markets  have  not  developed  quick- 
ly. The  potential  gains  to  water  users  and  to  those 
helping  create  the  water  markets  are  enormous. 
(Main-PTT) 
W88-03605 


LEGAL  THEORIES  AND  DAMAGES  EM- 
PLOYED IN  GROUNDWATER  POLLUTION 
LITIGATION, 

Day,  Berry  and  Howard,  Hartford,  CT. 

D.  M.  Cordiano. 

Journal  NEWWA  JNEWA6,  Vol.  101,  No.  1,  p  9- 

21,  March  1987. 

Descriptors:  'Groundwater  pollution,  'Legal  as- 
pects, 'Environmental  protection,  'Environmental 
policy,  'Legislation,  'Liability,  'Laws,  'Drinking 
water,  'Water  pollution  control,  Water  pollution 
effects,  Environmental  quality,  Legislation,  Laws, 
Drinking  water,  Water  pollution  effects,  Hazard- 
ous materials,  Seepage,  Public  policy,  Pollutants, 
Water  pollution  sources. 

The  number  of  legal  theories  in  groundwater  pol- 
lution litigation  and  their  variety  are  surprising. 
Under  the  common  law,  federal  statutes,  and  state 
statutes  there  are  numerous  ways  that  liability  is 
imposed  for  actions  that  are  both  intentional  and 
unintentional.  An  outline  of  the  main  legal  theories 
of  liability  which  are  encountered  in  groundwater 
pollution  litigation  are  provided.  Damages  avail- 
able as  a  result  of  groundwater  pollution  litigation 
are  as  numerous  as  the  theories  behind  these  suits. 
Cleanup  and  restoration  costs  are  potentially  the 
most  serious  and  are  available  in  any  suit.  The  only 
exception  is  statutes  which  regulate  discharges 
almost  exclusively,  such  as  the  Clean  Water  Act. 
In  the  context  of  costs  associated  with  litigation, 
which  can  be  apportioned  by  the  court,  consulting 
fees  or  treatment  studies  may  often  fall  on  the 
polluter.  (Main-PTT) 
W88-03613 


PREPARATION  AND  TRIAL  OF  A  GROUND- 
WATER CONTAMINATION  CASE, 

Day,  Berry  and  Howard,  Hartford,  CT. 

For  primary  bibliographic  entry  see  Field   5G. 

W88-03614 


NATIONAL    WATER    SUMMARY     1983-HY- 
DROLOGIC  EVENTS  AND  ISSUES. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  6B. 

W88-03911 


STATE  WATER  QUALITY  PLANNING  ISSUES: 
FINAL  REPORT. 

Council  of  State  Governments,  Lexington,  KY. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-03939 


POLICY  ANALYSIS  FOR  THE  NATIONAL 
WATER  MANAGEMENT  OF  THE  NETHER- 
LANDS. 

Commissie  voor  Hydrologisch  Onderzoek  TNO, 

The  Hague  (Netherlands). 

For  primary  bibliographic  entry  see  Field  6C. 

W88-03968 


GENERAL  ASPECTS  OF  THE  POLICY  ANAL- 
YSIS FOR  THE  WATER  MANAGEMENT  OF 
THE  NETHERLANDS  (PAWN), 
Rijkswaterstaat,  The  Hague  (Netherlands). 
For  primary  bibliographic  entry  see  Field  6A. 
W88-03969 


CONTROL    OF    POLLUTANTS    IN     WASTE 
WATER, 

Environmental   Protection   Agency,   Washington, 

DC.  Industrial  Technology  Div. 

For  primary   bibliographic  entry  see  Field   5G. 

W88-04O02 


TESTING  FOR  GROUNDWATER   CONTAMI- 
NATION AT  HAZARDOUS  WASTE  SITES, 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Solid  Waste. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-04O03 


HEALTH  SERVICES  AND  WATER  AND  SANI- 
TATION SERVICES  IN  THE  NORTHWEST 
TERRITORIES:  AN  EXAMINATION  OF  THE 
PRESENT  STATE  OF  DEVELOPMENT  AND 
SOME  THOUGHTS  FOR  THE  FUTURE, 
Izaak  Walton  Killam  Hospital  for  Children,  Hali- 
fax (Nova  Scotia). 

For  primary  bibliographic  entry  see  Field  5F. 
W88-04077 


WHAT'S  HAPPENING  WITH  WATER:  INDUS- 
TRY DIRECTION  -  LOOKING  TO  THE 
FUTURE, 

Becher-Hoppe  Engineers,  Inc.,  Wausau,  WI. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-04162 


L.A.'S   WASTEWATER  TREATMENT  PLANT: 
VICTIM  OR  VILLAIN, 

For  primary  bibliographic   entry  see   Field   5D. 
W88-04194 


FLOW  VARIABLE  DISCHARGE  PERMITS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic   entry  see   Field   5G. 
W88-04275 


NEW  HAMPSHIRE  WATER  LAW:  AN  INTER- 
PRETTVE  OVERVIEW, 

Larson  (Barry)  Associates,  Concord,  MA. 

C.  M.  Kingsford,  and  B.  E.  Lindsay. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

5,  p  845-848,  October  1987.  16  ref.  Land  and  Water 

Competing  Uses  for  Economic  Development  in 

New  Hampshire  Project  H-294. 

Descriptors:  'Water  law,  'Water  allocation,  'Ri- 
parian rights,  'New  Hampshire,  'Legal  aspects, 
'Water  use,  Resource  allocation,  Water  rights, 
Water  demand,  Water  management,  Water  policy, 
Public  rights,  Competing  use. 

New  Hampshire's  riparian  water  law,  first  modi- 
fied judicially,  was  more  drastically  changed  by 
recent  legislative  and  administrative  action.  As  it 
stands,  however,  the  judicially  enforced  doctrine 
of  reasonable  use  appears  to  be  utterly  inadequate 
to  handle  increasing  water  demands.  The  protec- 
tion of  the  public  interest  has  imposed  substantial 
limitations  on  the  use  of  riparian  water  rights,  all 
under  the  guise  of  the  exercise  of  police  power, 
i.e.,  the  protection  of  the  public  health,  safety,  and 
welfare.  The  efficient  use  of  the  state's  water  re- 
sources has  been  further  crippled  by  the  wide- 
spread and  indiscriminate  use  of  eminent  domain. 
As  a  result,  the  state  is  now  considering  the  imposi- 
tion of  a  permit  system  that  has  the  potential  to 
streamline  the  allocation  of  water.  Such  a  system 
should  take  into  consideration  the  public  interest 
factors  that  have  recently  frustrated  the  exercise  of 
riparian  rights  and  the  effective  use  of  the  state's 
water  resources.  (Author's  abstract) 
W88-04285 


INTERSTATE  AND  INTERNATIONAL  COM- 
PETITION FOR  WATER  RESOURCES, 

Hawaii  Univ.  at  Hilo.  Dept.  of  Political  Science. 
Z.  A.  Smith. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
5,  p  873-877,  October  1987.  1  fig,  18  ref. 

Descriptors:  'Interstate  water  management,  'Inter- 
national water  management,  'Groundwater  man- 
agement, 'Legal  aspects,  Water  resources  develop- 
ment, Competing  use,  Federal  jurisdiction, 
Groundwater,  Judicial  decisions,  Regulations, 
State  jurisdiction,  Water  law. 

Federal-state  relations  over  the  management  and 
regulation  of  groundwater  resources  have  under- 
gone a  number  of  changes  in  recent  years.  There 
are  a  variety  of  reasons  that  the  role  of  the  federal 
government  in  groundwater  management  may  in- 
crease in  the  future.  One  important  reason  federal 
policymakers  may  become  involved  concerns  the 
extent  of  competition  for  groundwater  resources 
that  cross  state  and  national  borders.  The  reasons 
that  interstate  and  international  competition  for 
groundwater  resources  may  provide  the  impetus 
for  federal  intervention  in  groundwater  manage- 
ment are  summarized  and  the  results  of  a  survey 
conducted  to  determine  the  extent  of  that  competi- 
tion are  presented.  The  major  U.S.  Supreme  Court 
decisions  laying  the  foundation  for  federal  author- 
ity over  groundwater  use  were  reviewed;  they 
were  based  on  either  the  reservation  doctrine  for 
water  originating  on  federal  lands  or  the  com- 
merce clause  of  the  U.S.  Constitution.  A  discussion 
of  the  disadvantages  of  federal  intervention  in 
groundwater  management  is  included  and  the  sug- 
gestion that  short-term  sacrifices  on  the  parts  of 
local  and  state  water  policymakers  may  be  prefera- 
ble to  the  long-term  consequences  of  federal  inter- 
vention is  given.  (Wood-PTT) 
W88-04290 


SALINITY      CONTROL      OF      INTERSTATE 
WATERS  IN  ARGENTINA, 

Instituto  Nacional  de  Ciencia  y  Tecnica  Hidricas, 

Mendoza  (Argentina). 

For  primary  bibliographic   entry  see   Field   5G. 

W88-04367 


WATER      RESOURCES      IN      DEVELOPING 
COUNTRIES, 

Departamento  de  Aguas  e  Energia  Eletrica,  Sao 

Paulo  (Brazil). 

For  primary  bibliographic   entry  see   Field   6G. 

W88-04431 


INTEGRATED  WATER  RESOURCE  MANAGE- 
MENT IN  LATIN  AMERICA  AND  THE  CARIB- 
BEAN: OPPORTUNITIES  AND  CON- 
STRAINTS, 

Comision  Economica  para  America  Latina,  San- 
tiago (Chile).  Div.  of  Natural  Resources  and  the 
Environment. 

For  primary  bibliographic  entry  see  Field  6B. 
W88-04432 


SOCIO-ECONOMIC  DEVELOPMENT  LEVELS 
AND  ADEQUATE  REGULATORY  POLICY 
FOR  WATER  QUALITY  MANAGEMENT, 

World    Health    Organization,    Geneva    (Switzer- 
land). Div.  of  Environmental  Health. 
For  primary  bibliographic  entry  see  Field   5G. 
W88-04438 


SOCIO-ECONOMIC  DEVELOPMENT  LEVEL 
AND  TECHNOLOGY  POLICIES  FOR  WATER 
RESOURCES  MANAGEMENT, 

Departamento  Nacional  de  Aguas  e  Energia  Ele- 
trica, Brasilia  (Brazil).  Div.  de  Controle  de  Recur- 
sos  Hidricos. 

For  primary  bibliographic  entry  see  Field  6B. 
W88-04439 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6F — Nonstructural  Alternatives 
6F.  Nonstructural  Alternatives 


INITIATIVE  FOR  RISK-BASED  FLOOD 
DESIGN, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

D.  R.  Dawdy,  and  D.  P.  Lettenmaier. 
Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
113,  No.   8,  p   1041-1051,   August   1987.   35   ref. 

Descriptors:  *Flood  flow,  *Risks,  *Management 
planning,  'Flood  plain  zoning,  *Flood  routing, 
Hydraulic  structures,  Spillways. 

A  recent  report  of  the  Interagency  Advisory  Com- 
mittee on  Water  Data  found  that  there  is  'no 
current  procedure  for  assigning  an  exceedance 
probability  to  the  probable  maximum  flood 
(PMF)...in  a  reliable,  consistent  or  credible 
manner.'  This  conclusion  was  used  as  justification 
for  continuation  of  the  current,  quasi-deterministic, 
PMF-based  spillway  design  methods  used  by  all 
federal  agencies.  This  is  despite  criticism  by  both 
researchers  and  practitioners  that  PMF-based 
methods  tend  to  lead  to  a  false  sense  of  security 
and  to  misallocation  of  resources  for  dam  safety 
improvements.  As  an  alternative  to  perpetuation  of 
the  status  quo,  four  general  areas  in  which  research 
should  be  promoted  for  improved  estimation  of 
extreme  floods  are  outlined,  well  as  research  aimed 
at  development  of  a  method  for  incorporation  of 
risk  information  into  a  spillway  design.  If  the  fed- 
eral action  agencies  were  to  promote  research  in 
the  areas  suggested,  the  current  stagnation  that  has 
set  in  would  be  broken,  and  the  self-fulfilling 
prophecy  that  there  are  no  alternatives  to  current 
practice  could  no  longer  be  justified.  (Author's 
abstract) 
W88-04398 


6G.  Ecologic  Impact  Of 
Water  Development 


UTILIZING  CABLE  TV  TO  YOUR  PR  ADVAN- 
TAGE, 

Wannacomet  Water  Co.,  Nantucket,  MA. 

D.  D.  Worth. 

Journal  NEWWA  JNEWA6,  Vol.  101,  No.  1,  p 

62-65,  March  1987. 

Descriptors:  'Environmental  issues,  'Cable  TV, 
'Public  relations,  'Economic  aspects,  'Public  par- 
ticipation, 'Public  lands,  'Environmental  policy, 
'Education,  Benefits,  Attitudes,  Recreation,  Shell- 
fish, Hazardous  materials. 

Use  of  local  cable  television  stations  can  provide 
an  efficient  and  economical  means  to  deliver  infor- 
mation on  environmental  issues.  In  this  manner, 
environmental  awareness  can  be  generated  as  well 
as  good  public  relations  for  the  local  TV  station. 
Examples  used  in  Nantucket,  Massachusetts  in- 
cluded hazardous  waste  disposal,  beach  and  dune 
erosion,  wetland  conservation,  shellfish  harvesting 
and  management,  beach  environment  awareness, 
and  percolation  test  education.  (Main-PTT) 
W88-03616 


MULTIVARIATE  APPROACH  TO  THE  INVES- 
TIGATION OF  NUTRIENT  INTERACTIONS  IN 
THE  BARATARIA  BASIN,  LOUISIANA, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-03936 


RELATION  BETWEEN  WATER  MANAGE- 
MENT AND  POWER  PRODUCTION  AND  THE 
WAY  ITS  CONSEQUENCES  ARE  INVESTI- 
GATED IN  THE  PAWN  STUDY, 

Rijkswaterstaat,  The  Hague  (Netherlands). 
For  primary  bibliographic  entry  see  Field  6B. 
W88-03974 


EVALUATION  OF  THE  STEEL  CREEK  ECO- 
SYSTEM IN  RELATION  TO  THE  PROPOSED 


RESTART    OF   THE    L-REACTOR:    INTERIM 
REPORT, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-03989 


COMMUNITY  RESOURCE  MANAGEMENT  IN 
A  TROPICAL  WATERSHED  -  A  CASE  STUDY, 

For  primary  bibliographic  entry  see  Field  2H. 
W88-04176 


REVISED    ESTIMATES    OF   POWER    PLANT 

ENTRAINMENT  OF  ICHTHYOPLANKTON  IN 

WESTERN  LAKE  ERIE  IN  1975-77, 

Michigan  Univ.,  Ann  Arbor.  School  of  Natural 

Resources. 

R.  L.  Patterson. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

13,  No.  1,  p  78-83,  1987.  4  tab,  1  ref. 

Descriptors:  'Entrainment,  'Lake  Erie,  'Ichthyo- 
plankton,  'Powerplants,  Larvae,  Mathematical 
studies,  Fish  populations. 

Previous  estimates  of  larval  production  and  power 
plant  entrainment,  distributed  over  four  power 
plants,  were  revised  using  a  lumped  parameter 
method  by  which  power  plant  mortality  is  estimat- 
ed independently  of  natural  mortality.  Using  the 
method,  mean  daily  power  plant  entrainment  of 
four  species  of  ichthyoplankton  averaged  over 
three  seasons  of  production  (1975-77)  ranged  from 
zero  to  7.6%.  These  estimates  are  statistically  con- 
sistent with  earlier  estimates  made  by  a  more  labo- 
rious, distributed  parameter  technique.  Estimates 
of  seasonal  production  may  differ  substantially  due 
to  methodological  differences  in  the  estimation  of 
the  daily  abundance  curves.  If  entrainment  esti- 
mates from  individual  power  plants  are  not  re- 
quired, the  lumped  parameter  method  is  recom- 
mended over  the  distributed  parameter  technique. 
(Lantz-PTT) 
W88-04210 


INFLUENCE  OF  KIELDER  WATER  ON  TRI- 
CHOPTERAN  (CADDISFLY)  POPULATIONS 
E\  THE  RIVER  NORTH  TYNE  (NORTHERN 
ENGLAND), 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Zoology. 

P.  J.  Boon. 

Regulated    Rivers:    Research    and    Management 

RRRMEP,  Vol.   1,  No.  2,  p  95-109,  April-June 

1987.  6  fig,  5  tab,  50  ref.  British  Ecological  Society 

Small  Project  Grant  No.  269. 

Descriptors:  'Kielder  Dam,  'Ecological  effects, 
•Caddisfly,  'Population  density,  'North  Tyne 
River,  England,  Water  temperature,  Water  re- 
sources development,  Reservoirs,  Population  den- 
sity, River  flow. 

Impounding  the  North  Tyne  has  reduced  the  fre- 
quency of  high  peak  flows,  eliminated  periods  of 
extremely  low  flow  and  modified  the  temperature 
regime  downstream  from  the  Kielder  Dam.  The 
results  of  a  recent  survey  of  North  Tyne  trichop- 
teran  populations  (Hydropsychidae,  Rhyacophili- 
dae,  and  Polycentropodidae)  were  compared  with 
those  from  previously  published  work  in  order  to 
assess  the  impact  of  river  regulation.  Benthic  sam- 
ples were  collected  monthly  upstream  and  down- 
stream from  the  reservoir.  Although  nine  out  of 
the  ten  species  found  previously  were  also  collect- 
ed in  the  post-impoundment  survey,  species  diver- 
sity was  reduced  downstream  from  the  dam.  This 
was  mainly  the  result  of  disproportionate  increases 
in  Hydropsyche  siltalai  population  densities  which 
were  up  to  9.6  times  greater  than  before;  flow 
regulation  and  its  effect  on  substrate  stability  may 
be  largely  responsible  for  this.  Rhyacophila  dorsa- 
lis  also  increased  in  abundance  downstream  prob- 
ably in  response  to  the  altered  flow  regime.  In 
contrast  Hydropsyche  pellucidula  constituted  a 
smaller  proportion  in  downstream  samples  with 
population  densities  in  places  only  a  fifth  of  pre- 
impoundment  levels.  The  differential  effect  of  reg- 
ulation on  these  two  hydropsychid  species  may  be 
explained  by  their  different  flow  velocity  prefer- 
ences. Upstream  from  the  reservoir,  standing  crops 


were  frequently  lower  than  before  possibly  due  to 
the  disruption  of  colonization  cycles.  Growth  rates 
of  H.  siltalai,  H.  pellucidula,  and  R.  dorsalis  below 
the  dam  were  accelerated  at  certain  times  of  the 
year  and  retarded  at  others,  apparently  correlated 
with  the  winter-warm,  summer-cool  discharges 
from  the  reservoir.  Since  this  study  was  completed 
Kielder  Water  has  begun  generating  hydroelectri- 
city,  and  the  flow  regime  downstream  has  conse- 
quently changed  to  one  of  regular,  daily  fluctua- 
tions. It  is  suggested  that  any  adverse  effects  of  this 
on  the  benthic  community  are  likely  to  be  offset  by 
the  continued  benefit  of  eliminating  flash  floods 
with  high  peak  flows.  (Author's  abstract) 
W88-04225 


STREAM  REGULATION  IN  ARGENITNA,  EN- 
CLUDING  THE  SUPERIOR  PARANA  AND 
PARAGUAY  RIVERS, 

Consejo  Nacional  de  Investigaciones  Cientificas  y 
Tecnicas,  Buenos  Aires  (Argentina). 
A.  A.  Bonetto,  H.  P.  Castello,  and  I.  R.  Wais. 
Regulated    Rivers:    Research    and    Management 
RRRMEP,  Vol.  1,  No.  2,  p  129-143,  April-June, 
1987.  4  fig,  2  tab,  52  ref. 

Descriptors:  'Surface  flow,  'Regulated  flow, 
'Dams,  'Ecological  effects,  Water  resources  de- 
velopment, Paraguay,  Argentina,  Limnology,  Res- 
ervoirs, Water  temperature,  Thermal  pollution, 
Aquatic  environment. 

Argentine  water  resources  are  located  in  three 
hydrologically  contrasting  regions:  the  so-called 
Del  Plata  basin,  the  Arid  Central  Andean  area,  and 
Patagonia.  About  150  dams  and  impounding  reser- 
voirs that  exceed  a  capacity  of  150,000  cu  m,  have 
been  built.  Most  limnological  studies  of  regulated 
rivers  have  been  conducted  recently.  In  the  Del 
Plata  basin,  Argentine  dams  are  scarce,  although 
many  have  been  built  or  are  projected  upstream, 
mainly  in  Brazil.  The  ecological  problems  of  the 
reservoirs  are  related  to  decomposition  of  inundat- 
ed terrestrial  vegetational  algae  blooms,  dissolved 
oxygen  depletion  phenomena,  eutrophication,  im- 
paired fish  migrations,  overproduction  of  water 
hyacinth  Eichhornia  spp.,  and  schistosomiasis.  The 
importance  of  examining  the  influence  of  the  pro- 
jected middle  Parana  dams  on  downstream  sedi- 
ment regimes,  especially  as  it  affects  the  delta,  is 
emphasized.  In  the  Arid  or  Central  Andean  region, 
the  main  development  of  the  Grande-Tercero 
rivers  includes  dams,  reservoirs,  and  the  operation 
of  a  nuclear  power  plant.  One  of  the  most  impor- 
tant effects  will  be  a  slight  increase  in  the  water 
temperature  of  the  Rio  Tercero  reservoir  as  a 
consequence  of  water  use  in  the  cooling  system  of 
the  nuclear  power  plant.  In  the  Patagonian  region, 
the  main  dams  are  those  built  and  projected  for  the 
Colorado  and  Negro  basins.  In  the  Negro  basin 
studies  are  being  carried  out  mainly  in  the  Ramos 
Mexia  Reservoir,  on  different  aspects  of  zooplank- 
ton  and  phytoplankton,  benthos,  and  fishes.  Com- 
mercial fishing  is  not  permitted  and  fishing  is  based 
mainly  on  the  introduced  salmonids  which  show 
symptoms  of  undernourishment  because  of  a  lack 
of  forage  fishes.  Indigenous  fishes  have  been  deci- 
mated by  the  introduced  salmonids.  Although 
studies  have  been  conducted  in  several  areas,  much 
work  remains  to  be  done  in  relation  to  the  environ- 
mental effects  of  dams  on  streams  in  Argentina. 
Results  from  the  ecological  studies  are  still  insuffi- 
cient to  solve  the  multiple  problems  associated 
with  them,  such  as  climatic  influences  retention  of 
suspended  solids,  deforestation,  schistosomiasis  and 
other  aquatic  diseases,  pollution,  eutrophication, 
etc.  (Author's  abstract) 
W88-04227 


ECOLOGICAL  EFFECTS  OF  GROUNDWATER 
PUMPING  AND  A  NATURAL  DROUGHT  ON 
THE  UPPER  REACHES  OF  A  CHALK 
STREAM, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

J.  F.  Wright,  and  A.  D.  Berrie. 

Regulated    Rivers:    Research    and    Management 

RRRMEP,  Vol.  1,  No.  2,  p  145-160,  April-June, 

1987.  6  fig,  2  tab,  32  ref. 
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Descriptors:  'Groundwater  mining,  'Drought, 
•Water  resources  development,  'Ecological  ef- 
fects, Groundwater  management,  Discharge,  In- 
vertebrates, Fish,  Macrophytes,  Streamflow. 

The  ecological  effects  of  a  three-month  test  of  a 
groundwater  pumping  scheme,  which  augmented 
flow  in  a  chalk  stream  were  examined  in  autumn 
1975.  The  impact  on  the  macrophytes  and  inverte- 
brates in  the  upper  perennial  stream  which  re- 
ceived pumped  water  were  minimal.  After  pump- 
ing ceased,  a  dry  winter  and  spring  led  to  a  major 
drought  in  summer  1976.  This  prompted  operation- 
al use  of  the  groundwater  pumping  scheme  in  late 
summer  1976  prior  to  heavy  winter  rains  which 
resulted  in  a  return  to  the  normal  pattern  of  dis- 
charge in  1977.  The  ecological  effects  of  the 
drought,  the  operational  pumping  and  its  aftermath 
were  assessed  on  three  channel  reaches:  the  inter- 
mittent zone  of  the  stream,  which  remained  dry 
throughout  1976;  the  upper  perennial  channel 
where  changes  in  flow  regime  were  most  severe; 
and  the  lower  perennial  section  of  the  stream. 
Drying  of  the  intermittent  section  for  over  one 
year  had  more  severe  effects  on  the  invertebrates 
and  fish  populations  than  on  the  macrophytes, 
which  recovered  rapidly  after  the  return  of  flow. 
In  the  upper  perennial  section,  the  drought  led  to 
siltation  of  the  river-bed,  loss  of  macrophytes  and 
limited  habitat  diversity  for  the  invertebrate  fauna. 
Further  downstream,  effects  were  still  detectable, 
thought  less  severe.  Operational  pumping  brought 
immediate  benefit  to  the  perennial  stream  by  in- 
creasing the  river  width,  removing  silt  and  encour- 
aging growth  of  macrophytes,  which  provided 
habitat  and  food  resources  for  invertebrates.  How- 
ever, in  the  upper  perennial  reach,  where  siltation 
and  loss  of  macrophytes  had  been  severe,  regrowth 
of  macrophytes  was  slow  and  the  effects  of  the 
drought  on  both  macrophytes  and  invertebrates 
were  still  apparent  in  autumn  1977.  It  is  proposed 
that  a  pumping  policy  that  maintains  river  flow 
above  the  level  at  which  siltation  and  subsequent 
loss  of  macrophytes  occurs  could  minimize  unde- 
sirable ecological  effects  of  extreme  low  flows. 
(Author's  abstract) 
W88-04228 


EFFECTS  OF  TRANSFERRING  GLACIER-FED 
WATER   TO   A   CLEAR-WATER   MOUNTAIN 
RIVER  ON  THE  PRODUCTION  AND  FOOD 
ORGANISMS   OF   BROWN   TROUT   (SALMO 
TRUTTA  L.)  IN  SOUTHERN  NORWAY, 
Direktoratet    for    Vilt    og    Ferskvannsfisk,    Aas 
(Norway).  Fish  Research  Div. 
T.  Hesthagen,  and  A.  Fjellheim. 
Regulated    Rivers:    Research    and    Management 
RRRMEP,  Vol.  1,  No.  2,  p  161-170,  April-June, 
1987.  3  fig,  5  tab,  44  ref. 

Descriptors:  'Glacial  streams,  'Rivers,  'Ecologi- 
cal effects,  'Trout,  'Norway,  'Water  transfer, 
Fish  load,  Fish  populations,  Growth. 

The  effects  of  transferring  glacier-fed  water  to  a 
clear-water  river  on  production  and  food  orga- 
nisms of  brown  trout  (Salmo  trutta  L.)  were  inves- 
tigated in  a  mountain  river,  in  southern  Norway. 
Production  in  unregulated  fluvial  habitat  was  271.5 
g/100  sq  m/yr  compared  with  103.1  g/100  sq  m/yr 
in  a  glacier-fed  reach  of  the  river.  This  difference 
was  due  to  low  fish  density  and  recruitment  rate. 
The  growth  rate,  at  least  for  younger  fish  (2+  to 
4+  age  groups),  was  significantly  higher  in  the 
regulated  reach  of  the  river.  The  main  difference  in 
food  composition  was  the  low  abundance  of  crus- 
taceans Eurycercus  lamellatus  and  Gammarus  la- 
custris  in  the  regulated  reach.  Trichopterans  were 
the  main  diet  component  in  both  sites.  (Author's 
abstract) 
W88-04229 


SCALE  EFFECTS  IN  FLUVIAL  SEDIMENT-AS- 
SOCIATED CHEMICAL  DATA, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Aquatic  Physics  and  Systems  Div. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-04242 


WATER  QUALITY  AND  DIATOM  COMMUNI- 
TIES    IN     TWO     CATALAN     RIVERS     (N.E. 

SPAIN), 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-04252 


HYPOLIMNETIC  WITHDRAWAL  IN  TWO 
NORTH  AMERICAN  LAKES  WITH  ANOXIC 
PHOSPHORUS  RELEASE  FROM  THE  SEDI- 
MENT, 

York  Univ.,  Downsview  (Ontario).  Faculty  of  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-04254 


EFFECTS  OF  IRRIGATION  ON  WATER 
QUALITY  OF  A  SHALLOW  UNCONFINED 
AQUIFER, 

Ministry    of   Works    and    Development,    Christ- 
church  (New  Zealand).  Hydrology  Centre. 
M.  E.  Close. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
5,  p  793-802,  October  1987.  6  fig,  4  tab,  16  ref. 

Descriptors:  'Irrigation  effects,  'Path  of  pollut- 
ants, 'Groundwater  quality,  'Aquifers,  Water 
quality,  Water  pollution  effects,  Irrigation,  Strip 
irrigation,  Wells,  Correlation  analysis,  Nitrates, 
New  Zealand,  Water  table,  Sodium,  Sulfates,  Cal- 
cium, Bicarbonates,  Potassium,  Chlorides,  Ground- 
water recharge. 

The  groundwater  quality  of  a  shallow  unconfined 
aquifer  was  monitored  before  and  after  implemen- 
tation of  a  border  strip  irrigation  scheme,  by  taking 
monthly  samples  from  an  array  of  13  shallow 
wells.  Two  30  m  deep  wells  were  sampled  to 
obtain  vertical  concentration  profiles.  Marked  ver- 
tical, temporal,  and  spatial  variabilities  were  re- 
corded. The  monthly  data  were  analyzed  for  step 
and  linear  trends  using  nonparametric  tests  that 
were  adjusted  for  the  effects  of  serial  correlation. 
Average  nitrate  concentrations  increased  in  the 
preirrigation  period  and  decreased  after  irrigation 
began.  This  was  attributed  to  wetter  years  in  1978- 
1979  than  in  1976-1977  which  increased  leaching, 
and  to  disturbance  of  the  topsoil  during  land  con- 
touring before  irrigation,  followed  by  excessive 
drainage  after  irrigation.  Few  significant  trends 
were  recorded  for  other  determinants,  possibly 
because  of  shorter  data  records.  Nitrate,  sulfate, 
and  potassium  concentrations  decreased  with 
depth,  whereas  sodium,  calcium,  bicarbonate  and 
chloride  concentrations  increased.  These  trends  al- 
lowed an  estimation  to  be  made  of  the  depth  of 
groundwater  affected  by  percolating  drainage. 
This  depth  increased  during  the  irrigation  season 
and  after  periods  of  winter  recharge.  Furthermore, 
an  overall  increase  in  the  depth  of  drainage-affect- 
ed groundwater  occurred  with  time,  which  paral- 
leled the  development  of  the  irrigation  scheme. 
(Author's  abstract) 
W88-04279 


POLLUTION  AND  EUTROPHICATION  IN 
THE  VENICE  LAGOON, 

Politecnico  di  Milano  (Italy).   1st.  di  Ingegneria 

Sanitaria. 

R.  Cossu,  E.  De  Fraja  Frangipane,  D.  Degobbis, 

A.  A.  Orio,  and  G.  Andreottola. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  Nos.  5/6,  p  813-822,  1987.  6  fig,  1  tab,  15  ref. 

Descriptors:  'Eutrophication,  'Venice  Lagoon, 
•Water  quality,  Monitoring,  Hydrogen  ion  concen- 
tration, Water  temperature,  Salinity,  Dissolved 
oxygen,  Ammonia,  Nitrogen,  Zinc,  Coliforms, 
Algae,  Nutrients. 

To  reduce  the  effect  of  the  'high  water',  which 
involves  mainly  the  City  of  Venice,  a  project  is 
underway  to  install  barriers  in  the  three  port  chan- 
nels which  connect  the  Venice  lagoon  to  the 
Northern  Adriatic  Sea.  To  have  a  basis  on  which 
to  gauge  any  observed  effects  in  the  water  quality 
as  a  consequence  of  the  reduction  of  the  exchange 
of  water  between  the  lagoon  and  the  open  sea,  a 
survey  on  the  most  polluted  area  of  the  lagoon  was 
carried  out  over  the  period  of  a  year.  The  follow- 


ing parameters  were  determined:  pH,  temperature, 
salinity,  transparency,  dissolved  oxygen,  ammoni- 
acal  nitrogen,  orthophosphate,  zinc  and  total  coli- 
forms. The  results,  compared  to  those  obtained 
from  previous  studies,  show  that  the  situation  has 
improved  for  ammoniacal  nitrogen,  zinc  and  coli- 
forms and  remained  fairly  constant  for  the  other 
parameters.  The  inner  zones  of  the  lagoon  are 
much  more  exposed  to  eutrophication  as  a  conse- 
quence of  a  lower  circulation  of  water  and  higher 
accumulation  of  nutrients.  Release  from  sediments 
appears  to  play  an  important  role  in  controlling  the 
water  quality  in  the  shallow  areas.  Frequent  algae 
blooms  have  been  observed  during  spring  and 
summer  seasons.  There  is  no  evidence  of  an  attenu- 
ation of  eutrophic  phenomena  in  recent  years.  (Au- 
thor's abstract) 
W88-04365 


HABITAT  ELEMENTS  IN  RIVER  BASIN  MAN- 
AGEMENT AND  PLANNING, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-04414 


INSTITUTIONS  AND  MANAGING  THE  ENVI- 
RONMENT, 

Universidade  Federal  de  Santa  Catarina.  Floriano- 
polis  (Brazil).  Dept.  of  Sanitary  Engineering. 
For  primary  bibliographic   entry   see  Field   5G. 
W88-04417 


DAMS  AND  THE  ENVIRONMENT, 

Ruhrverband,  Essen  (Germany,  F.R.). 

K.  R.  Imhoff. 

Water  Science  and  technoplogy  WSTEDH4,  Vol 

19,  No.   9,  p  69-80,    1987.   6  fig,   5  tab,    15  ref. 

Descriptors:  *Dam  effects,  'Environmental  impact 
statement,  *Environmental  effects,  *Water  re- 
sources development,  'Reservoirs,  Design  criteria, 
Recreation,  Project  planning,  Aeration,  Lake  sedi- 
ments, Ecological  effects,  Water  quality,  Legal 
aspects,  Dam  design,  Dam  construction. 

The  environmental  impact  of  dam  and  reservoir 
construction  in  the  Federal  Republic  of  Germany 
is  examined.  Uses  of  reservoirs  in  densely  populat- 
ed regions  include  water  supply,  low  flow  augmen- 
tation, flood  control,  navigation,  and  recreation. 
Detailed  regulations  for  dams  and  reservoirs  are 
established  in  the  state  water  laws  and  in  the 
administration  performance  laws.  The  effects  of 
the  dam  on  the  surrounding  environment  should  be 
investigated  carefully  before  construction.  Use  of 
the  reservoir  for  recreation  requires  monies  for 
upkeep,  litter  removal,  and  safety  considerations. 
Aeration  devices  may  be  required  in  deep  im- 
poundments to  prevent  eutrophication.  Sediment 
removal  was  required  in  Lake  Baldeney  to  main- 
tain a  water  depth  of  at  least  2.3  meters.  Construc- 
tion of  a  reservoir  in  a  densely  populated  region 
takes  about  20  years.  Engineers  must  evaluate  all 
competing  aspects  of  a  project  to  see  it  become  a 
reality.  (Geiger-PTT) 
W88-04419 


TOWARDS  CONTROL  OF  AN  ESTUARY, 

Ministry   of  Transport  and   Public   Works,   The 

Hague  (Netherlands). 

For  primary  bibliographic  entry  see  Field  2L. 

W88-04428 


WATER  RESOURCES  IN  DEVELOPING 
COUNTRIES, 

Departamento  de  Aguas  e  Energia  Eletrica,  Sao 

Paulo  (Brazil). 

W.  S.  Casadei. 

Water  Science  and  technology  WSTEDH4,  Vol 

19,  No.  9,  p  195  200,  1987. 

Descriptors:  'Brazil,  'Developing  countries, 
'Water  resources  development,  'Water  policy, 
'Environmental  impact  statement,  Water  supply, 
Water  demand,  Water  law,  Economic  aspects, 
Models,  Public  participation,  Resources  manage- 
ment, Public  health,  Environmental  effects. 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6G— Ecologic  Impact  Of  Water  Development 


Improving  the  standard  of  living  in  developing 
countries  is  closely  related  to  water  resource  de- 
velopment and  management.  The  quality  and  reli- 
ability of  water  supplies  normally  found  in  devel- 
oped countries  will  probably  have  to  be  lowered, 
on  a  temporary  basis,  to  be  adapted  to  the  socio- 
economic realities  of  each  country.  Most  develop- 
ing countries  do  not  have  a  national  policy  for 
water  resources  management,  lacking  even  a  water 
supply  policy.  Many  existing  water  models  are  not 
adequately  scaled  to  the  situations  in  developing 
countries.  The  economic  problems  faced  by  devel- 
oping coutnries  are  more  serious  and  complex  than 
those  faced  by  the  advanced  nations.  Much  of  the 
effort  to  raise  living  standards  in  the  developing 
countries  involves  deliberately  modifying  the  natu- 
ral environment.  The  construction  of  roads,  dams, 
airports,  irrigation  and  sewerage  systems,  power 
plants,  and  industrial  facilities  fequently  results  in 
ecological  problems.  The  water  resources  policy  of 
Brazil,  and  especially  of  the  State  of  Sao  Paulo,  has 
been  characterized  by  investment  in  single-purpose 
works,  mainly  for  hydro-electric  power.  Many  of 
these  projects  are  carried  out  by  the  Water  and 
Electrical  Power  Department  (DAEE).  DAEE  is 
establishing  a  planning  process  to  permit  adequate 
water  resources  management  in  each  of  its  seven 
Watershed  Divisions.  DAEE  has  sought  to  formu- 
late a  Water  Resources  National  Policy  that  would 
encompass  the  following  points:  the  State  should 
be  able  to  make  supplementary  laws  regarding 
water     management;     environmental     protection 
items  must  be  included  in  the  Constitution;  the  use 
of  water  resources  must  be  carried  out  in  a  multi- 
ple and  integrated  way;  basic  sanitation  should  be 
dealt  with  as  a  matter  of  public  health;  and  the 
public  should  be  able  to  participate  in  government 
decision  concerning  the  use  of  water  resources. 
(Geiger-PTT) 
W88-04431 

EXPERIENCES     IN     WATER     RESOURCES 
MANAGEMENT  IN  DEVELOPED  REGIONS, 

Ohio  River  Valley  Water  Sanitation  Commission, 

Cincinnati. 

For  primary  bibliographic  entry  see  Field  OB. 

W88-04434 


OASIS  SYSTEMS  MANAGEMENT, 

Economic  Center,  Water  Legislation  and  Adminis- 
tration, Mendoza  (Argentina).  . 
For  primary  bibliographic  entry  see  Field  6A. 
W88-04435 

CHARACTERISTICS  OF  SESTON  IN  A  REGU- 
LATED APPALACHIAN  MOUNTAIN  RIVER, 

U.SA.,  '      , 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  ZH. 
W88-04473 


collected  was  similar  in  both  years,  but  there  was  a 
30-40%  reduction  in  faunal  density;  no  significant 
change  in  density  occurred  at  the  upstream  station 
Multivariate  analysis  showed  that  the  degree  of 
change  in  faunal  composition  between  years  was 
similar  at  upstream  and  downstream  stations.  The 
proportion  of  fine  (<4mm)  inorganic  sediment  in 
the  streambed  increased  significantly  at  down- 
stream stations  over  the  study  period,  while  there 
was  no  significant  change  upstream.  Silt  (<250 
micrometers)  also  increased  significantly  down- 
stream, but  never  exceeded  1%  of  inorganic  bed 
material.  (Author's  abstract) 
W88-04475 

WATER  DEVELOPMENT  AND  ASSOCIATED 
HYDROLOGIC  CHANGES  IN  THE  PLATTE 
RIVER,  NEBRASKA,  U.S.A., 

Denver  Univ.,  CO.  Dept.  of  Geology  and  Geogra- 

R.  F.  Hadley,  M.  R.  Karlinger,  A.  W.  Burns,  and 
T.  R.  Eschner. 

Regulated  Rivers:  Research  and  Management 
RRRMEP,  Vol.  1,  No.  4,  p  331-341,  December 
1987.  13  fig,  16ref. 

Descriptors:  *Water  resources  development,  'Eco- 
logical effects,  'Platte  River,  'Nebraska,  Channel 
morphology,  Streamflow,  Sediment  transport. 

Major  changes  in  hydrologic  regime  and  morphol- 
ogy of  channels  of  the  Platte  River  and  its  major 
tributaries,  the  South  Platte  River  and  North  Platte 
River  in  Colorado,  Wyoming,  and  Nebraska  have 
occurred  since  about  1860,  when  the  water  re- 
sources of  the  basin  began  to  be  developed  for 
agriculture,  municipal,  and  industrial  uses.  The 
extent  of  this  water  development,  which  continues 
to  increase  with  growth  in  population  and  land 
use,  has  affected  the  timing  of  streamflow  and 
transport  of  fluvial  sediment  in  the  Platte  River 
through  diversions,  reservoirs  storage,  and  in- 
creased use  of  groundwater.  Changes  in  flow 
regime,  such  as  increase  in  low-flow  magnitudes 
and  abatement  of  peak-flow  magnitudes,  have 
made  the  riverine  environment  conducive  to  vege- 
tative growth  while  reducing  channel  scour.  These 
factors,  in  turn,  contribute  to  morphologic  changes 
of  decreased  channel  width  and  channel  area  and 
increased  island  formation.  (Author's  abstract) 
W88-04476 


routine  data  analysis  procedures  (5)  Computeriza- 
tion of  data  storage,  retrieval,  analysis,  and  infor- 
mation reporting  procedures.  The  monitoring  pro- 
gram was  viewed  from  the  beginning  as  a  total 
system  so  that  information  reported  by  the  proce- 
dures developed  in  step  5  is  adequate  to  satisfy  the 
objective  in  step  1.  An  IBM  PC/XT  with  512K 
RAM  and  10  megabyte  internal  hard  disk  with  a 
monitor,  120  column  printer,  4-color  pen  plotter, 
and  20  megabyte  removal  cartridge  disk  system  for 
expended  hard  drive  storage  and  back  up  capabil- 
ity was  used.  Although  thesystem  design  was  not 
perfect  and  many  problems  of  both  technical  and 
institutional  nature  were  not  solved  the  bottom  line 
results  of  the  case  study  were  judged  to  be  posi- 
tive. More  information  will  be  obtained  from  this 
plant  and  the  overall  cost  of  monitoring  will  be 
reduced.  (Ray-PTT) 
W88-03831 


CHANGES  IN  THE  RIFFLE  MACROINVERTE- 
BRATE  FAUNA  OF  THE  TANJIL  RIVER, 
SOUTHEASTERN  AUSTRALIA,  DURING  CON- 
STRUCTION OF  BLUE  ROCK  DAM, 

Latrobe  Valley  Water  and  Sewage  Board,  Traral- 

gon  (Australia). 

B.  C.  Chessman,  D.  P.  Robinson,  and  K..  O. 

Hortle. 

Regulated    Rivers:    Research    and    Management 

RRRMEP,  Vol.   1,  No.  4,  p  317-329,  December 

1987.  2  fig,  5  tab,  39  ref. 

Descriptors:  'Macroin vertebrates,  'Tanjil  River, 
•Australia,  'Dam  construction,  'Blue  Rock  Dam, 
Ecological  effects,  Statistical  analysis,  Sedimenta- 
tion, Erosion  control,  Species  diversity,  Population 
density. 

Macroinvertebrates  were  sampled  from  riffles  up- 
stream and  downstream  of  the  Blue  Rock  Dam 
construction  site  and  inundation  area  in  late  No- 
vember/early December  1979  (before  construc- 
tion) and  1982  (late  in  construction).  Changes  in 
the  downstream  fauna  were  much  less  than  at  some 
other  large  dam  sites  in  Australia,  probably  be- 
cause of  improved  erosion  control.  At  the  down- 
stream sampling  stations  the  total  number  of  taxa 


7.  RESOURCES  DATA 
7A.  Network  Design 

CIRRUS-CLOUD  EXPERIMENT:  INTENSrVE 
FIELD  OBSERVATIONS  PLANNED  FOR 
FIRE, 

State  Univ.  of  New  York  at  Albany. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-03647 

STATISTICAL  ANALYSIS  OF  INDUSTRIAL 
WASTEWATER  MONITORING  DATA, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
J  C  Loftis,  P.  S.  Porter,  and  G.  Settembre. 
Journal     Water     Pollution     Control     Federation 
JWPFA5,  Vol.  59,  No.  3,  p  145-151,  March  1987.  7 
fig,  1  tab,  19  ref. 

Descriptors:  'Statistical  analysis,  'Data  monitor- 
ing, 'Regulatory  compliance,  'Water  pollution 
control,  'Water  quality  management,  'Industrial 
wastewater  treatment,  'Computers,  'Network 
design,  Data  acquisition. 


For  many  industrial  wastewater  treatment  oper- 
ations, the  long-term  management  goal  of  regula- 
tory compliance  is  supported  by  a  water  quality 
monitoring  program.  A  network-design  study  of 
IBM's  wastewater  treatment  East  Fishkill  Facility 
in  Hopewell  Junction,  NY.  involved  5  major  com- 
ponents: (1)  Review  of  monitoring  goals  and  objec- 
tives (2)  Evaluation  of  background  data  statistical 
characteristics  (3)  Specification  of  the  monitoring 
network  physical  configuration  (location,  variables 
and  frequencies  for  monitoring)  (4)  Specification  of 


HYDROLOGIC  MODELS  OF  SURFACE 
MINED  AREAS, 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 
A.  R.  Rao. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-183182/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Indiana  Water  Resources  Research  Center 
Technical  Completion  Report  155,  West  Lafayette. 
March  1983.  36  p,  10  fig,  46  ref.  Project  No. 
OWRT  A-064-IND  (1). 

Descriptors:  'Hydrologic  models,  'Model  studies, 
•Strip  mines,  'Coal  mining,  Indiana,  Rainfall- 
runoff  relationships,  Runoff,  Surface  runoff,  Data 
collections,  Water  quality,  ANSWERS  model, 
KINGEN  model,  Overton-Meadows  model, 
ANAWAT  model,  CREAMS  USDAHL  model, 
Grayman  model,  Infiltration. 

A  review  of  the  literature  on  hydrology  of  surface 
mined  areas  reveals  some  problems  related  to  data 
collection  and  to  model  development.  The  major 
problems  in  data  collection  arise  from  a  lack  of 
understanding  of  the  hydrology  of  surface  mined 
areas.  Even  in  undisturbed  watersheds  parameters 
vary  widely.  In  surface  mined  areas  the  variation  is 
considerably  larger.  Soil  moisture  and  infiltration 
must  be  monitored  properly.  Another  problem  is 
the  representation  of  parameters  so  that  they  are  of 
maximum  use  in  models.  Of  the  many  available 
models,  few  have  been  tested  with  field  data.  Al- 
though the  interaction  between  field  measure- 
ments, proper  representation  of  field  data,  and 
types  of  models  used  in  surface  mining  hydrology 
is  clear,  these  aspects  have  been  treated  separately 
thus  far.  The  main  conclusion  is  that,  because  of 
the  variability  in  the  hydrologic  properties  in  these 
surface  mined  areas  and  the  changes  m  these  over 
time,  the  data  acquisition  and  modeling  of  surface 
mined  areas  should  be  considered  together  for 
optimal  solutions  of  problems  related  to  both. 
(Cassar-PTT) 
W88-03941 

SUMMARY  OF  EIGHTEENTH  MEETING, 
INTERAGENCY  ADVISORY  COMMITTEE  ON 
WATER  DATA. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  6B. 

W88-03943 

SPACE-TIME  STOCHASTIC  MODEL  OF 
RAINFALL  FOR  SATELLITE  REMOTE-SENS- 
ING STUDIES,  .  . 

National  Aeronautics  and  Space  Administration, 
Greenbelt,   MD.  Goddard   Space  Flight  Center. 
For  primary  bibliographic  entry  see  Field  2B. 
W88-O4105 


OPTIMIZATION     OF     REGIONAL     WATER 
QUALITY  MONITORING  STRATEGIES, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic   entry   see  Field   5Lr. 
W88-04357 
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ROLE  AND  PROBLEMS  OK  MONITORING 
BOTTOM  SEDIMENT  FOR  POLLUTION  AS- 
SESSMENT IN  THE  COASTAL  MARINE  ENVI- 
RONMENT, 

Kuwait  Inst,  for  Scientific  Research,  Safat.  Dept. 

of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-04362 


ANALYSIS  OF  THE  U.  S.  GEOLOGICAL 
SURVEY  STREAMGAGING  NETWORK, 

Geological  Survey,  Reston,  VA. 

A.  G.  Scott. 

Water  Science  and  Technology  WSTEDH4,  Vol. 

19,  No.  9,  p  31-42,  1987.  6  fig,  12  ref. 

Descriptors:  'Stream  gages,  'Networks,  •Hydro- 
logic  models,  'Satellite  technology,  'Cost  analysis, 
Error  analysis,  Geological  surveys,  Telemetry, 
Surface  water,  Water  quality,  Monitoring,  Regres- 
sion analysis,  Hydrologic  data  collections,  Flow 
measurement. 

Results  from  the  first  3  years  of  a  5-year  cost- 
effectiveness  study  of  the  U.  S.  Geological  Survey 
streamgaging  network  are  reviewed.  The  study 
aims  to  define  and  document  the  most  cost-effec- 
tive means  of  furnishing  streamflow  information. 
In  the  first  step  of  this  study,  data  uses  were 
identified  for  3,493  continuous-record  stations  cur- 
rently being  operated  in  32  states.  In  the  second 
step,  evaluation  of  alternative  methods  of  provid- 
ing streamflow  information,  flow-routing  models, 
and  regression  models  were  developed  for  estimat- 
ing daily  flows  at  251  stations  of  the  3,493  stations 
analyzed.  In  the  third  step  of  the  analysis,  relation- 
ships were  developed  between  the  accuracy  of  the 
streamflow  records  and  the  operating  budget.  The 
weighted  standard  error  for  all  stations,  with  cur- 
rent operating  procedures,  was  19.9%.  By  altering 
field  activities,  as  determined  by  the  analyses,  this 
could  be  reduced  to  17.8%.  The  existing  stream- 
gaging  networks  in  four  Districts  were  further 
analyzed  to  determine  the  impact  that  satellite 
telemetry  would  have  on  the  cost  effectiveness. 
Satellite  telemetry  was  not  found  to  be  cost  effec- 
tive on  the  basis  of  hydrologic  data  collection 
alone,  given  present  cost  of  equipment  and  oper- 
ation. (Author's  abstract) 
W88-04415 


USE  OF  GEOGRAPHIC  INFORMATION  SYS- 
TEMS (GIS)  IN  RIVER  BASIN  MANAGEMENT, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

I.  C.  Goulter,  and  D.  Forrest. 
Water  Science  and  Technology  WSTEDH4,  Vol 
19,  No.  9,  p  81-86,  1987.  2  fig,  9  ref. 

Descriptors:  'Information  systems,  'Geographic 
information  systems,  'River  basins,  'Graphical 
methods,  'Resources  management,  'Hydrologic 
data  collections,  'Geography,  Data  interpretation, 
Spatial  distribution,  Temporal  distribution,  Com- 
puter models,  Management  planning,  Project  plan- 
ning, Water  resources  development,  Data  storage 
and  retrieval. 

Geographic  Information  Systems  (GIS)  are  shown 
to  provide  a  number  of  capabilities  which  are  of 
particular  use  to  river  basin  operation  and  plan- 
ning. GIS  systems  have  the  ability  to  display  and 
graphically  summarize  both  the  input  data  for  the 
analytical  models  and  the  results  of  application  of 
management  models  using  that  data.  The  graphical 
display  of  input  data  can  assist  the  interpretation  of 
conditions  within  the  basin  through  depiction  of 
spatial  and  temporal  patterns  in  that  data.  GIS  can 
also  reduce  the  time  required  to  enter  data,  and 
improve  the  reliability  of  that  data  by  reducing  the 
errors  in  the  data.  The  ability  to  display  the  results 
graphically  improves  the  man-machine  interaction 
which  is  generally  accepted  as  being  an  integral 
part  of  multi-objective  water  resources  analysis. 
Another  important  role  for  GIS  is  its  use  as  an 
efficient  interface  between  the  data  base  and  the 
operational  computer  models.  It  is  asserted,  how- 
ever, that  GIS  should  not  be  considered  a  means  of 
providing  final  answers  to  complex  water  re- 
sources planning  issues.  It  should  be  seen,  rather, 
as  an  important  component  of  Decision  Support 


systems  by  which  information  on  the  basin  issues  is 
transferred  to  the  decision  maker  for  his  consider- 
ation. Specific  aspects  of  the  application  of  GIS  are 
discussed  in  relation  to  a  hypothetical  river  basin 
system  used  primarily  for  hydroelectric  energy 
generation.  (Author's  abstract) 
W88-04420 
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HIGH  WATER  DEMAND  PRESSURE  MONI- 
TORING, 

For  primary  bibliographic  entry  see  Field  5F. 
W88-03600 


ELECTRONICS  EASES  MANAGEMENT  OF 
WASTEWATER  COLLECTION  SYSTEM, 

Camp,  Dresser  and  McKee,  Inc.,  Boston,  MA. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-03602 


FLUORESCENCE  DETERMINATION  OF 
TRACE  AMOUNTS  OF  URANIUMCVD  IN  VAR- 
IOUS MATERIALS  BY  A  REPETITIVE  LASER 
TECHNIQUE, 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Geokhimii 

i  Analiticheskoi  Khimii. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-03611 


WEATHER  RADAR  AND  WEATHER  RADAR 
PROCESSING  SYSTEMS, 

Halff  (Albert  H.)  Associates,   Inc.,   Dallas,   TX. 
P.  Von  Zweck,  F.  Loo,  and  A.  H.  Halff. 
Public  Works  PUWOAH,  Vol.  118,  No.  4,  p  66-67, 
April  1987.  1  tab. 

Descriptors:  'Remote  sensing,  'Weather  radar, 
'Weather  data  collections,  'Weather  forecasting, 
'Radar,  'Data  processing,  'Flood  forecasting, 
'Hydrologic  models,  'Meteorological  data  collec- 
tion, Floods,  Precipitation,  Computers. 

Weather  radar,  a  widely  used  tool  for  storm-moni- 
toring and  short-term  forecasting,  is  becoming  a 
useful  tool  in  real-time  flood  forecasting  models. 
The  application  of  real-time  weather  radar  data  has 
the  potential  to  revolutionize  flood-control  fore- 
casting. The  addition  of  radar  estimated  rainfall 
rates  to  flood  forecasting  systems  that  incorporate 
rain  gage  and  stream  gage  measurements  can  sig- 
nificantly improve  their  forecasting  abilities.  Na- 
tional systems  of  radar  and  rain  gage  networks  are 
economically  feasible.  (Main-PTT) 
W88-03635 


STUDY  OF  COPPER  (ID  COMPLEX  COM- 
POUNDS WITH  BISMUTHIOL  DERIVATIVES 
IN  BUTANONE, 

Moscow  State  Univ.  (USSR). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-03638 


CIRRUS-CLOUD  EXPERIMENT:  INTENSIVE 
FIELD  OBSERVATIONS  PLANNED  FOR 
FIRE, 

State  Univ.  of  New  York  at  Albany. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-03647 


EFFECT  OF  LINEAR  ALKYL  BENZENE  SUL- 
FONATE IN  SKIN  OF  FISH  FTNGERLINGS 
(CIRRHINA  MRIGALA):  OBSERVATIONS 
WITH  SCANNING  ELECTRON  MICROSCOPE, 

Industrial  Toxicology  Research  Centre,  Lucknow 

(India). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-03665 


ULTRASONIC    FLOW    MEASUREMENT    IN 
PIPES  AND  CHANNELS, 

Rittmeyer  A.G.,  Zug  (Switzerland). 

R.  Jenny,  J.  Ramm,  and  H.  Jedelhauser. 

Aqua  AQUAAA,  No.  3,  p  157-162,  1987.  12  fig,  2 


Data  Acquisition — Group  7B 

tab,  3  ref. 

Descriptors:  'Measuring  instruments,  'Water  me- 
tering, 'Flow  measurement,  'Ultrasonic  flow- 
measurement,  Water  supplies,  Water  conveyance, 
Water  treatment  facilities,  Hydroelectric  power 
stations,  Wastewater  facilities. 

Ultrasonic  measuring  systems  have  been  success- 
fully applied  in  the  following  sectors:  (1)  water 
supply,  measuring  the  flow  of  raw  and  drinking 
water  through  pipes:  (2)  hydroelectric  power  sta- 
tions measuring  the  flow  of  water  through  pipes 
and  channels;  (3)  sewage  treatments  plants,  meas- 
uring the  flow  of  sewage  through  both  pipes  and 
channels;  and  (4)  district-heating  systems,  measur- 
ing the  flow  of  hot  water  through  pipes.  A  mini- 
mun  steadying  length  equal  to  ten  times  the  pipe 
diameter  is  required  upstream  of  measuring  point 
to  achieve  a  guaranteed  accuracy  of  1%  for  the 
pipe  measurements.  Reliable  triggerable  signals  are 
essential  for  precise  electronic  timing  in  ultrasonic 
measuring  systems.  For  measuring  sewage  and  hot 
water,  automatic  trigger  level  tracking  is  essential 
since  major  fluctuations  of  the  incoming  signal  are 
a  common  occurrence  with  such  flows.  Ultrasonic 
clamp-on  transducers  have  the  advantage  of  easy 
cost-savings  installation  on  pressure  pipes  but  the 
disadvantage  of  working  with  refracted  beams. 
Ultrasonic  flow  measurement  in  channels  is  consid- 
erably more  complicated  than  in  pressure  pipes  and 
is  used  mainly  in  special  cases  where  the  known 
measuring  techniques,  such  as  those  employing  the 
Venturi  flume  or  measuring  weir,  are  unsuitable 
for  hydraulic  reasons.  However,  ultrasonic  measur- 
ing devices  can  be  used  in  power  station  and 
irrigation  channels  with  defined  profile  contours 
up  to  widths  of  10  m  and  in  sewage  systems  and 
sewage  disposal  plants  for  channels  having  a  width 
of  up  to  6  m.  (Peters-PTT) 
W88-03683 


GROUND  WATER  QUALITY  MONITORING: 
THE  ARKANSAS  APPROACH, 

Arkansas  Dept.  of  Pollution  Control  and  Ecology, 

Little  Rock. 

R.  Desmarais. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  7,  No.  3,  p  69-73,  Summer  1987.  2  fig,  1  tab,  4 

ref. 

Descriptors:  'Groundwater  quality,  'Groundwat- 
er, 'Monitoring,  'Arkansas,  'Water  quality,  'Net- 
works, Geology,  Literature  searches,  Data  bases. 

Monitoring  groundwater  quality  on  a  statewide 
basis  is  a  challenge  being  faced  by  a  number  of 
state  and  federal  agencies  involved  with  water 
quality.  Many  of  these  agencies  have  come  forth 
with  publications  that  are  of  some  use  to  those 
who  are  engaged  in  developing  monitoring  net- 
works. A  review  of  this  literature  could  save  those 
involved  much  time  and  money  by  providing  in- 
sight into  what  can  be  accomplished  and/or  avoid- 
ed. Ultimately,  each  monitoring  system  has  to  be 
designed  to  meet  the  purposes  and  conditions  for 
which  it  is  created,  no  two  situations  ever  being 
exactly  alike.  However,  there  are  approaches  and 
methods  that  can  be  borrowed  and  profitably  uti- 
lized where  both  the  problems  confronted  and  the 
geology  in  which  they  are  found  are  similar.  It  was 
the  attempt  to  resolve  these  two  conflicting  tenets, 
situational  uniqueness  and  methodological  transfer- 
ability, that  impelled  the  state  of  Arkansas  to  de- 
velop the  prototype  approach  that  is  described, 
along  with  some  of  the  more  important  documents 
that  were  of  use  in  the  development  of  that  ap- 
proach. (Author's  abstract) 
W88-03757 


WIRELINE  PISTON  CORE  BARREL  FOR 
SAMPLING  COHESIONLESS  SAND  AND 
GRAVEL  BELOW  THE  WATER  TABLE, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

M.  M.  Zapico,  S.  Vales,  and  J.  A.  Cherry. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  7,  No.  3,  p  74-82,  Summer  1987.  5  fig,  10  ref. 
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Field  7— RESOURCES  DATA 


Group  7B — Data  Acquisition 

Descriptors:  *Coring  drilling,  'Core  sampling, 
•Coring  devices,  'Sampling  devices,  'Measuring 
instruments,  'Wireline  piston  core  barrel,  *Sand, 
'Gravel,  'Water  table,  Drilling,  Soil  cores,  Sedi- 
ments, Field  tests,  Aquifers. 

A  coring  device  has  been  developed  to  obtain  long 
and  minimally  disturbed  samples  of  saturated  cohe- 
sionless  sand  and  gravel.  The  coring  device,  which 
includes  a  wireline  and  piston,  was  developed  spe- 
cifically for  use  during  hollow-stem  auger  drilling 
but  it  also  offers  possibilities  for  cable  tool  and 
rotary  drilling.  The  core  barrel  consists  of  an  inner 
liner  made  of  inexpensive  aluminum  or  plastic 
tubing,  a  piston  for  core  recovery,  and  an  exterior 
steel  housing  that  protects  the  liner  when  the  core 
barrel  is  driven  into  the  aquifer.  The  core  barrel, 
which  is  approximately  1.6  m  (5.6  feet)  long,  is 
advanced  ahead  of  the  lead  auger  by  hammering  at 
the  surface  on  drill  rods  that  are  attached  to  the 
core  barrel.  After  the  sampler  has  been  driven  1.5 
m  (5  feet),  the  drill  rods  are  detached  and  wireline 
is  used  to  hoist  the  core  barrel,  with  the  sample 
contained  in  the  aluminum  or  plastic  liner,  to  the 
surface.  A  vacuum  developed  by  the  piston  during 
the  coring  operation  provides  good  recovery  of 
both  the  sediment  and  aquifer  fluids  contained  in 
the  sediment.  In  the  field  the  sample  tubes  can  be 
easily  split  along  their  length  for  on-site  inspection 
or  they  can  be  capped  with  the  pore  water  fluids 
inside  and  transported  to  the  laboratory.  The  cores 
are  5  cm  (2  inches)  in  diameter  by  1.5  m  (5  feet) 
long.  Core  acquisition  to  depths  of  35  m  (115  feet), 
with  a  recovery  greater  than  90  percent,  has 
become  routine  in  University  of  Waterloo  aquifer 
studies.  A  large  diameter  (12.7  cm  (5  inch))  version 
has  also  been  used  successfully.  Nearly  continuous 
sample  sequences  from  sand  and  gravel  aquifers 
have  been  obtained  for  studies  of  sedimentology, 
hydraulic  conductivity,  hydrogeochemistry  and 
microbiology.  (Author's  abstract) 
W88-03758 


MULTIPLE-PACKER/STANDPIPE  SYSTEM 
FOR  GROUND  WATER  MONITORING  IN 
CONSOLIDATED  MEDIA, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). 

S.  J.  Welch,  and  D.  R.  Lee. 

Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  7,  No.  3,  p  83-87,  Summer  1987.  6  fig,  7  ref. 

Descriptors:  'Piezometers,  'Piezometric  head, 
'Measuring  instruments,  'Monitoring,  'Ground- 
water, 'Packers,  'Standpipes,  Water  analysis, 
Monitoring  wells,  Boreholes,  Field  tests. 

A  simple  system  of  packers  and  plastic  standpipes 
has  been  used  for  sampling  water  and  monitoring 
piezometric  levels  at  four  to  six  selected  points  in 
2.98  inches  (76  mm)  bedrock  boreholes  for  up  to 
five  years.  The  relatively  inexpensive  packers  held 
a  required  inflation  pressure  for  at  least  four 
months  and  could  be  removed  from  the  borehole 
when  desired.  The  approach  used  is  adaptable  for 
other  purposes  and  has  been  used  for  borehole 
dilution  tests  and  vertical  tracer  tests.  (Author's 
abstract) 
W88-03759 


SOIL  GAS  CONTAMINANT  INVESTIGA- 
TIONS: A  DYNAMIC  APPROACH, 

Tracer  Research  Corp.,  Tucson,  AZ. 

G.  M.  Thompson,  and  D.  L.  Martin. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  7,  No.  3,  p  88-93,  Summer  1987.  5  fig,  3  tab, 

10  ref. 

Descriptors:  'Soil  gas,  'Path  of  pollutants, 
'Groundwater  pollution,  'Volatile  organic  com- 
pounds, Drilling,  Sampling,  Groundwater,  Pollut- 
ants, Monitoring  wells,  Water  pollution  sources, 
Costs. 

Soil  gas  contaminant  mapping  can  save  costs  in  a 
subsurface  investigation  by  providing  a  rapid 
means  of  detecting  and  delineating  VOC  distribu- 
tions in  groundwater.  Standard  drilling  and  sam- 
pling methods  are  designed  for  monitoring  pur- 
poses and  are  not  optimal  for  searching.  Potential- 
ly, more  data  can  be  collected  regarding  contami- 


nant distribution  at  a  site  in  one  day  from  a  soil  gas 
investigation  than  in  several  days  from  convention- 
al drilling  and  sampling  techniques.  Soil  gas  sam- 
pling becomes  even  cost-effective  relative  to  con- 
ventional methods  as  the  depth  to  water  increases 
because  the  cost  of  well  construction  increases 
while  the  cost  of  soil  gas  sampling  remains  rela- 
tively constant.  Results  of  a  soil  gas  investigation 
are  most  often  used  to  optimize  the  placement  of 
monitoring  wells  or  to  more  precisely  define  an 
area  designated  for  remedial  action.  Another  major 
application  of  the  soil  gas  technology  is  locating 
contaminant  source  areas.  The  fact  that  numerous 
samples  can  be  cost-effectively  collected  over  a 
large  area  increases  the  probability  of  detecting 
contaminant  sources  within  the  boundaries  of  a 
plume.  (Alexander-PTT) 
W88-03760 


SIMPLE  LABORATORY  MEASUREMENT  OF 
UNSATURATED  HYDRAULIC  CONDUCTIVI- 
TY, 

Utah    Agricultural    Experiment    Station,    Logan. 

International  Irrigation  Center. 

For  primary  bibliographic  entry  see  Field   2G. 

W88-03789 


CIRCULAR   GATES   IN   CIRCULAR   AND   U- 
SHAPED  CHANNELS, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Chaire  de  Constructions  Hydraulics. 
For  primary  bibliographic  entry  see  Field  8B. 
W88-03790 


CONTRACTION  RATIOS  FOR  WEIR  AND 
FLUME  DESIGNS, 

Agricultural    Research    Service,    Phoenix,    AZ. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-03791 

PRECIPITATION  DISCRIMINATION  FROM 
SATELLITE  INFRARED  TEMPERATURES 
OVER  THE  CCOPE  MESONET  REGION, 

Research  and  Data  Systems,  Inc.,   Lanham-Sea- 

brook,  MD. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-03808 


APPLICATIONS  OF  IC  IN  ENVIRONMENTAL 
ANALYSIS, 

For  primary  bibliographic  entry  see  Field  5A. 
W88-03819 


APPLICATION  OF  ROBOTICS  TO  SAMPLE 
PREPARATION  FOR  ICP  ANALYSIS, 

For  primary  bibliographic  entry  see  Field  5A. 
W88-03820 


METHOD  FOR  DETERMINATION  OF 
OXYGEN-18  OF  HYDROGEN  PEROXIDE  IN 
RAINWATER, 

Argonne  National  Lab.,  IL.  Chemical  Technology 

Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-03826 


DETERMINATION  OF  ORGANIC  COM- 
POUNDS LEACHED  FROM  MUNICIPAL  IN- 
CINERATOR FLY  ASH  BY  WATER  AT  DIF- 
FERENT PH  LEVELS, 

Waterloo  Univ.  (Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-03827 

ISOLATION  OF  NONVOLATILE  ORGANIC 
SOLUTES  FROM  NATURAL  WATERS  BY 
ZEOTROPHIC  DISTILLATION  OF  WATER 
FROM  N,N-DIMETHYLFORMAMIDE, 

Geological  Survey,  Denver,  CO. 
J.  A.  Leenheer,  P.  A.  Brown,  and  E.  A.  Stiles. 
Analytical  Chemistry  ANCHAM,  Vol.  59,  No.  9, 
p  1313-1319,  May   1,   1987.  8  fig,  4  tab,  26  ref. 

Descriptors:  'Organic  matter,  'Chemical  analyses, 
'Organic  solutes,  'Nonvolatile  organic  solutes, 
•Dissolved  organic  carbon,  'Zeotrophic  distilla- 
tion, 'Natural  Waters,  Water  quality,  Organic  so- 
lutes. 

Nonvolatile,  hydrophillic,  organic  solutes  usually 
comprise  30%  to  50%  of  the  dissolved  organic 
carbon  in  natural  waters  and  they  are  difficult  to 
isolate  for  study  because  of  problems  in  separating 
these  solutes  from  various  salts  dissolved  in  water. 
A  procedure  to  isolate  these  nonvolatile,  hydro- 
phillic organic  solute  from  natural  saline  waters 
consists  of  zeotrophic  distillation  of  water  from  a 
mixture  of  water  samples  from  a  N,N-dimethylfor- 
mamide-formic  acid-acetonitrile  mixture,  removal 
of  the  sodium  salts  of  inorganic  acids  by  crystalli- 
zation, removal  of  silicic  acid  by  acidification  and 
precipitation,  boric  acid  by  methylation  and  vola- 
tilization, and  removal  of  phosphate  by  zinc  ace- 
tate precipitation.  Chemical  alteration  of  the  or- 
ganic solutes  was  minimized  by  careful  control  of 
acid  concentrations  in  the  solvent  mixtures  and 
conversion  of  the  samples  to  pyridinium  and 
sodium  salts.  Recoveries  of  various  hydrophillic 
organic  standards  from  aqueous  salt  solutions  and 
recoveries  of  natural  organic  solutes  from  various 
water  samples  varied  from  60%  -  100%.  Losses  of 
organic  solutes  during  the  isolation  procedure 
were  nonselective  and  related  to  the  number  of 
salt-  and  precipitate  -washing  cycles  in  the  proce- 
dure. (Ray-PTT) 
W88-03835 


FLOW  INJECTION  SPECTROPHOTOMETRIC 
DETERMINATION  OF  ALUMINUM  IN  NATU- 
RAL WATER  USING  ERIOCHROME  CYAN- 
INE  R  AND  CATIONIC  SURFACTANTS, 

Norsk  Inst,  for  Skogforskning,  Aas. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-03823 


QUANTITATION  OF  TOXAPHENE  IN  ENVI- 
RONMENTAL SAMPLES  USING  NEGATD7E 
ION  CHEMICAL  IONIZATION  MASS  SPEC- 
TROMETRY, 

Indiana  Univ.  at  Bloomington.  School  of  Public 

and  Environmental  Affairs. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-03824 

MICROWAVE  DIGESTION  TECHNIQUES  IN 
THE  SEQUENTIAL  EXTRACTION  OF  CALCI- 
UM, IRON,  CHROMIUM,  MANGANESE, 
LEAD  AND  ZINC  IN  SEDIMENTS, 

University  of  Southern  Colorado,  Pueblo.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-03825 


RELATIONS  BETWEEN  REMOTELY  SENSED 
CANOPY  TEMPERATURE,  CROP  WATER 
STRESS,  AIR  VAPOR  PRESSURE  DEFICIT 
AND  EVAPOTRANSPIRATION  FN  CHICKPEA, 

Space  Application  Centre,  Ahmedabad  (India). 
For  primary  bibliographic  entry  see  Field   2D. 
W88-03872 

METHODS  TO  EXPERIMENTALLY  CON- 
TROL WATERLOGGING  AND  MEASURE 
SOIL  OXYGEN  IN  FIELD  TRIALS, 

Western   Australia   Dept.   of  Agriculture,   South 

Perth. 

For  primary  bibliographic   entry  see  Field  2G. 

W88-03880 

ELECTROMAGNETIC  METHOD  FOR  DELIN- 
EATING GROUNDWATER  CONTAMINA- 
TION, WOOD  RIVER  JUNCTION,  RHODE 
ISLAND, 

Geological  Survey,  Providence,  RI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-03887 
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RESOURCES  DATA— Field  7 


ICE  VOLUMES  ON  CASCADE  VOLCANOES: 
MOUNT  RAINER,  MOUNT  HOOD,  THREE 
SISTERS,  MOUNT  SHASTA, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2C. 
W88-03894 


FLUID-DENSITY  GAGE  FOR  MEASURING 
SUSPENDED-SEDIMENT  CONCENTRATION, 

Geological  Survey,  Minneapolis,  MN.  Water  Re- 
sources Div. 

J.  V.  Skinner,  and  J.  P.  Beverage. 
U.  S.  Corps  of  Engineers,  St.  Paul,  Report  X,  A 
Study  of  Methods  Used  in  Measurement  and  Anal- 
ysis of  Sediment  Loads  in  Streams,  1982.  125  p,  25 
fig,  36  tab,  9  ref. 

Descriptors:  'Suspended-sediment  concentration, 
'Density  cell,  U-tube,  Steady-state  solids  concen- 
tration, Calibration,  Error  compensation,  Vibra- 
tion, Electronic  feedback  circuit,  Electronic  timing 
circuit. 

A  fluid-density  gage  for  measuring  suspended-sedi- 
ment concentration  consists  of  a  commercial  vi- 
brating U-tube  liquid-density  cell  coupled  to  a 
special  feedback  and  digital  period-measurement 
circuit.  For  steady  concentrations  of  inorganic  flu- 
vial-sediment with  a  nominal  density  of  2.65 
grams/cu  cm,  the  random  measurement-error  in- 
creases with  an  increase  in  particle  size.  For  clay 
concentrations  that  exceed  500  mg/L,  the  standard 
error  of  estimate  is  less  than  3%  of  the  indicated 
concentration;  for  coarse  sand,  the  error  is  12%. 
For  concentrations  less  than  500  mg/L,  random 
errors  are  nearly  independent  of  concentration.  In 
this  low-concentration  range  the  random  error  is 
15  mg/L  for  clay  and  25  mg/L  for  sand.  Because  a 
systematic  shift  in  response  occurs  with  a  change 
in  particle  size,  the  gage  will  require  field  calibra- 
tion. The  sensitivity  to  dissolved  solids  is  nearly 
equal  to  the  sensitivity  to  inorganic  sediments.  The 
gage  can  be  compensated  for  dissolved  solids  and 
temperature.  Tests  with  plastic  beads  chosen  to 
simulate  the  density  of  organic  detritus  indicate  the 
gage's  sensitivity  to  this  material  is  desirably  low. 
During  unsteady  conditions,  the  instrument  re- 
quires approximately  9  minutes  to  adjust  to  a  step- 
change  in  liquid  temperature,  but  only  5  seconds  to 
adjust  to  a  step-change  in  fluid  density.  (USGS) 
W88-03926 


APPLICATION  OF  PYROLYSIS-GAS  CHRO- 
MATOGRAPHY-MASS  SPECTROMETRY  TO 
THE  CHARACTERIZATION  OF  HUMIC  SUB- 
STANCES RESULTING  FROM  DECAY  OF 
AQUATIC  PLANTS  IN  SEDIMENTS  AND 
WATERS, 

Perpignan  Univ.  (France).  Lab.  of  Marine  Sedi- 
mentalogy  and  Geochemistry. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-04022 


NUMERICAL  TECHNIQUE  TO  CORRECT 
FOR  WEAK  ACID  ERRORS  IN  GRAN  FUNC- 
TION ANALYSIS  OF  TITRATION  DATA, 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-04023 


MICROCOMPUTER-INTERFACED  CONTINU- 
OUS FLOW  TOXICITY  TEST  SYSTEM, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Environ- 
mental and  Industrial  Health. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-04028 


APPLICATION  OF  TRACER  TECHNIQUES  TO 
CONTINUOUS-FLOW  TOXICITY  TESTING, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Environ- 
mental and  Industrial  Health. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-04O29 


SULFATE  AND  GYPSUM  DETERMINATION 
IN  SALINE  SOILS, 


Minnesota  Univ.  Technical  Coll.,  Waseca. 
R.  L.  Skarie,  J.  L.  Arndt,  and  J.  L.  Richardson. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  51,  No.  4,  p  901-905,  July-August  1987.  4  fig, 
21  ref.  USDA  Grant  No.  83-CRSR-2-2307. 

Descriptors:  'Sulfates,  'Gypsum,  'Saline  soils, 
•Chemical  analysis,  Soil  chemistry,  Chromatogra- 
phy, Calcium. 

A  study  was  conducted  to  compare  S04(2-)  in 
saturation  extracts  as  estimated  by  difference  with 
S04(2-)  measured  by  single-column  ion  chroma- 
tography for  saline  Aerie  Calciaquolls  and  Typic 
Haplaquolls  in  eastern  North  Dakota.  Results 
should  be  applicable  throughout  the  Northern 
Great  Plains.  For  extracts  of  sulfatic,  saline  soils, 
estimation  of  S04(2-)  by  difference  compared  fa- 
vorably with  S04(2-)  determined  directly.  Results 
were  more  variable  for  highly  chloridic  soil  ex- 
tracts because  errors  from  other  methods  were 
large  relative  to  the  amount  of  S04(2-)  present. 
Gypsum  was  determined  by  using  a  sufficiently 
dilute  extract  to  completely  dissolve  the  gypsum 
present  in  the  soil  sample.  Gypsum  content  was 
calculated  in  two  ways,  based  either  on  Ca(2-)  or 
S04(2-)  measured  in  the  dilute  extract.  For  highly 
chloridic  soils,  gypsum  contents  based  on  Ca(2-) 
determination  were  essentially  equal  to  the  results 
based  on  S04(2-)  data.  For  sulfatic  soils,  gypsum 
contents  were  lower  when  Ca(2-)  values  were  used 
due  to  loss  of  Ca(2-)  to  the  exchange  complex 
during  the  extraction  process.  (Author's  abstract) 
W88-04039 


DETERMINATION  OF  FE(III)  AND  FE(II)  IN 
OXALATE  EXTRACTS  OF  SEDEVIENT, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

E.  J.  P.  Phillips,  and  D.  R.  Lovley. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  4,  p  938-941,  July-August  1987.  2  fig, 

3  tab,  13  ref. 

Descriptors:  'Iron,  'Sediments,  'Chemical  analy- 
sis, Heavy  metals,  Oxalate-extraction,  Aerobic  con- 
ditions. 

A  method  was  developed  to  determine  the  concen- 
trations of  oxalate-extractable  Fe(III)  and  Fe(II)  in 
sediments.  Sediment  was  extracted  in  acid  ammoni- 
um oxalate  under  N2.  Iron(II)  in  the  extract  was 
determined  with  ferrozine.  Iron(III)  in  the  extract 
was  reduced  with  hydroxylamine-hydrochloride, 
and  total  Fe  in  the  extract  was  determined  with 
ferrozine.  Oxalite-extractable  Fe(III)was  calculat- 
ed as  the  difference  between  Fe(II)  and  total  Fe  in 
the  extract.  Iron(II)  was  not  oxidized,  and  Fe(III) 
was  not  reduced  during  the  extraction.  For  an 
accurate  estimate  of  oxalate-extractable  Fe(III), 
fresh  samples  had  to  be  analyzed,  because  air- 
drying  or  freeze-drying  the  sample  oxidized  Fe(II) 
to  oxalate-extractable  Fe(III).  With  a  minimal  in- 
crease in  analytical  effort,  the  method  yields  far 
more  information  on  Fe  geochemistry  than  the 
standard  aerobic  oxalate  extraction  method.  (Au- 
thor's abstract) 
W88-04042 


APPLICATION  OF  LANDSAT  THEMATIC 
MAPPER  TO  ENLET  DYNAMICS,  OLD  DRUM 
FNLET,  NORTH  CAROLINA, 

North   Carolina   Univ.   at   Chapel   Hill.    Inst,   of 
Marine  Sciences. 
J.  T.  Wells,  and  J.  E.  Camp. 

Geology  GLGYB,  Vol.  15,  No.  9,  p  849-852,  Sep- 
tember 1987.  3  fig,  17  ref. 

Descriptors:  'Landsat,  'Beach  erosion,  'Remote 
sensing,  'Inlets,  'Old  Drum  Inlet,  'North  Caroli- 
na, 'Mapping,  Satellite  technology,  Data  acquisi- 
tion, Hurricanes,  Storms,  Tides,  Dynamics,  Aerial 
photography. 

During  the  early  morning  hours  of  September  27, 
1985,  Hurricane  Gloria  crossed  the  North  Carolina 
coast  near  Cape  Hatteras,  opening  several  new 
inlets  on  the  Outer  Banks  barrier-island  chain. 
Landsat  thematic  mapper  (TM)  imagery  was  used 
to  watch  the  closure  of  one  of  the  breaches,  Old 
Drum  Inlet,  and  to  test  the  applicability  of  the  TM 
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sensor  to  small-scale,  high-frequency  processes 
such  as  inlet  dynamics.  By  photographically  en- 
larging the  1:1,000,000  film  negatives  to  a  scale  of 
1:20,000,  the  progressive  infilling  of  Old  Drum 
Inlet  over  a  four-month  period  was  possible.  Good 
spatial  resolution  (30-m  pixel  size)  and  a  16-day 
repetition  rate  are  features  that  make  the  TM 
sensor  particularly  useful  in  inaccessible  areas 
where  aerial  photography  is  acquired  at  irregular 
and  infrequent  intervals.  (Author's  abstract) 
W88-04056 


APPLICATIONS    OF    UNIVERSAL    KRIGING 
TO  AN  AQUIFER  STUDY  IN  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-04058 


METHODS     OF     DETERMINING     SPECIFIC 
YIELD, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-04059 


EXAMPLES  OF  TRANSIENT  SOUNDING  FOR 
GROUND-WATER  EXPLORATION  IN  SEDI- 
MENTARY AQUIFERS, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-04060 


SEISMIC  REFLECTION  STUDY  OF  A  SHAL- 
LOW AQUIFER  DURING  A  PUMPING  TEST, 

Kansas  State  Geological  Survey,  Lawrence. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-04062 


COMPARISONS  OF  GAUGE  AND  SATELLITE 
RAIN  ESTIMATES  FOR  THE  CENTRAL 
UNITED  STATES  DURING  AUGUST  1979, 

National   Oceanic   and   Atmospheric  Administra- 
tion, Boulder,  CO.  Environmental  Research  Labs. 
For  primary  bibliographic  entry  see  Field  2B. 
W88-O4098 


SAMPLING    ERRORS    IN   SATELLITE   ESTI- 
MATES OF  TROPICAL  RATN, 

Pixel  Analaysis,  Silver  Spring,  MD. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-04099 


SPACE-TIME  STOCHASTIC  MODEL  OF 
RAINFALL  FOR  SATELLITE  REMOTE-SENS- 
ENG  STUDIES, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,   MD.   Goddard   Space  Flight  Center. 
For  primary  bibliographic  entry  see  Field  2B. 
W88-04105 


PHYSICAL  MODELING  AND  ANALYSIS  OF 
RAIN  AND  CLOUDS  BY  ANISOTROPIC  SCAL- 
ESG  MULTIPLICATTVE  PROCESSES, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Phys- 
ics. 

For  primary  bibliographic  entry  see  Field  2B. 
W88-04112 


AUTOMATIC  RAIN  GAUGE  FOR  CONTTNU- 
OUS,  REAL  TIME  DETERMINATION  OF 
RATNWATER  CHEMISTRY, 

Central  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

D.  L.  Ames,  L.  E.  Roberts,  and  A.  H.  Webb. 
Atmospheric  Environment  ATENBP,  Vol.  21,  No. 
9,  p  1947-1955,  September  1987.  8  fig,  1  tab,  18  ref. 

Descriptors:  'Pollutant  identification,  'Rain  gages, 
'Monitoring,  'Measuring  instruments,  'Rain, 
'Chemical  composition,  Chemical  analysis,  Ions, 
Cations,  Anions,  Hydrogen  peroxide,  Computers, 
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Sampling,    Rainfall    rate,    Temporal    distribution, 
Data  acquisition. 

An  automatic  rain  gage  was  developed  which  is 
capable  of  collecting  rainwater  and  analyzing  it 
continuously  for  the  ions  H(  +  ),  NH4(  +  ),  Na(+), 
Ca(2  +  ),  N03(-),  Cl(-),  SOM2-)  and  for  dissolved 
H202.  The  wet-only  rain  collector,  based  on  an 
inverting  V-tray  arrangement,  is  mounted  on  the 
roof  of  a  small  caravan,  which  contains  the  equip- 
ment for  analysis.  An  indirect  colorimetric  method 
is  used  for  S04(2-)  and  a  chemiluminescent  method 
for  H202;  the  other  species  are  determined  by  ion- 
selective  electrodes.  The  onset  of  rain  is  sensed 
either  by  a  simple  conductivity  plate  or  by  a  modi- 
fied float  gage.  In  addition,  equipment  is  installed 
to  determine  simultaneously  gas-phase  03,  NO, 
N02  and  S02  and  simple  meteorological  param- 
eters. Data  is  recorded  on  disc  by  a  microcomput- 
er, which  also  handles  automatic  calibration  and 
other  control  functions.  The  caravan  as  a  whole  is 
a  fairly  comprehensive,  transportable  air  and  rain- 
water monitoring  package.  The  advantages  of  the 
rainwater  sampling  method  are  instantaneous  con- 
centrations that  are  measured  continuously  rather 
than  daily  or  weekly  averages,  and  elimination  of 
problems  associated  with  sample  deterioration 
during  storage.  (Author's  abstract) 
W88-04141 


IDENTIFICATION  OF  OIL  SPILLS  IN  HAR- 
BOURS BY  MEANS  OF  PATTERN  RECOGNI- 
TION, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Inst,  for 

Theoretical  Physics. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04164 


VELOCITY     AND     DISCHARGE     IN     COM- 
POUND CHANNELS, 

Ulster  Univ.,  Coleraine  (Northern  Ireland).  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-04236 


SOIL  WATER  DYE  TRACING,  WITH  SPECIAL 
REFERENCE  TO  THE  USE  OF  RHODAMINE 
WT,  LISSAMINE  FF  AND  AMINO  G  ACID, 

Sheffield  Univ.  (England).  Dept.  of  Geography. 

S.  T.  Trudgill. 

Hydrological  Processes,  HYPRE3,  Vol.  1,  No.  2,  p 

149-170,  March  1987.  13  fig,  12  tab,  30  ref.  Natural 

Environment    Research    Council    (UK)    Grants 

GR3/3459,     GT/79/AAPS/48,     and     GT4/78/ 

AAPS/46. 

Descriptors:  'Soil  water,  *Dyes,  "Tracers,  'Rho- 
damine  WT,  *Lissamine  FF,  'Amino  G  Acid, 
Fluorescence,  Soil  columns,  Adsorption,  Ground- 
water movement,  Path  of  pollutants. 

Three  fluorescent  dyes  (Rhodamine  WT,  Lissa- 
mine  FF  and  Amino  G  Acid)  are  compared  for  use 
in  soil  water  tracing.  Background  fluorescence, 
adsorption,  desorption,  pH  and  other  nonadsorp- 
tive  effects  are  reviewed  in  the  contexts  of  soil 
column  work  and  field  tracing  of  soil  water.  Lissa- 
mine  FF  and  Amino  G  Acid  are  to  be  preferred 
for  soil  column  work  because  of  their  lower  ad- 
sorption; Rhodamine  WT  exhibits  higher  adsorp- 
tion but  is  useful  in  field  situations  where  organic 
fluorescence  backgrounds  are  high.  Semi-quantita- 
tive work  may  be  undertaken  in  soil  columns  once 
a  priming  and  flushing  procedure  has  been  adopt- 
ed. The  fluorescent  dyes  are  very  useful  for  the 
identification  of  the  presence  of  soil  water  in 
groundnwater  and  streamwater  systems.  If  the  es- 
tablishment of  linkage  is  more  important  than  the 
establishment  of  travel  times  then  any  one  of  the 
dyes  may  be  used.  In  establishing  pathways  for 
pollutants,  adsorbed  dyes  may  be  of  use  since  they 
may  mimic  the  behavior  of  other  sorbed  reactive 
solutes.  Lissamine  FF  is  the  most  useful  dye  for 
establishing  travel  times.  (Lantz-PTT) 
W88-04241 


EVALUATION  OF  THE  UNIVERSAL  SOIL 
LOSS  EQUATION  AND  FIELD  TECHNIQUES 
FOR  ASSESSING  SOIL  EROSION  ON  A  TROP- 
ICAL ALFISOL  IN  WESTERN  NIGERIA, 


Sokoine  Univ.  of  Agriculture,  Morogoro  (Tanza- 
nia). 

For  primary  bibliographic  entry  see  Field  2J. 
W88-04244 


400  YEARS  OF  CENTRAL  CALIFORNIA  PRE- 
CIPITATION VARIABILITY  RECONSTRUCT- 
ED FROM  TREE-RINGS, 

California  Univ.,  Santa  Barbara.  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2B. 
W88-04281 


USE  OF  RADAR  TO  DERD7E  A  STORM  IN- 
TENSITY-DURATION CURVE, 

Alberta  Research  Council,  Edmonton.  Resource 

Technologies  Dept. 

L.  Wojtiw. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

5,  p  849-855,  October  1987.  4  fig,  17  ref. 

Descriptors:  *Remote  sensing,  •Depth-area-dura- 
tion analysis,  'Rainfall  intensity,  'Rainfall  dura- 
tion, 'Radar,  'Data  acquisition,  Alberta,  Precipita- 
tion measurement,  Return  period,  Feasibility  stud- 
ies, Storm  runoff,  Remote  sensing,  Computer  pro- 
grams. 

Rainstorms  which  exceed  the  design  capacity  of 
conveyance  systems  and  cause  extensive  damage  to 
structures  and  property,  occur  frequently  in  Alber- 
ta. After  such  a  severe  storm,  an  early  and  quick 
assessment  of  the  storm's  location  and  magnitude 
and  the  corresponding  frequency  for  various  dura- 
tions (storm  intensity-duration  curve)  is  often  re- 
quired to  estimate  the  damage.  The  storm  intensi- 
ty-duration curve  is  produced  with  information 
obtained  from  a  sparse  network  of  recording  rain- 
gages,  creating  a  high  degree  of  uncertainty  in  the 
result.  Short-duration  precipitation  is  usually  quite 
variable  in  Alberta;  hence,  a  very  dense  network  of 
recording  precipitation  stations  would  be  required 
to  provide  precise  measurements  of  the  storm  in- 
tensity-duration curve  at  all  locations.  Such  a 
dense  network  does  not  exist  in  Alberta;  it  would 
be  very  expensive  to  install  and  maintain,  and 
difficult  to  justify  financially.  One  solution  for 
obtaining  a  large  amount  of  closely  spaced  intensi- 
ty-duration values  is  to  use  weather  radar.  Using 
weather  radar  data,  intensity-duration  curves  could 
be  produced  routinely  for  any  set  of  prespecified 
locations.  The  radar  data  then  have  the  potential 
for  facilitating  the  identification  of  the  return 
period  of  rainfall  events  quickly,  cheaply,  and  pre- 
cisely when  the  long-term  intensity-duration 
curves  are  available.  As  a  pilot  project  to  demon- 
strate the  feasibility  of  the  method  and  the  poten- 
tial of  the  radar  data,  computer  software  was  de- 
veloped to  derive  intensity-duration  values  from 
archived  radar  data  for  up  to  a  2,500  sq  km  area  for 
a  given  storm.  (Author's  abstract) 
W88-04286 


room  with  snow  having  a  mass  liquid  water  con- 
tent of  0-14  mkg  per  100  mkg  of  snow.  The  com- 
parisons show  that  the  methods  are  equivalent 
with  an  uncertainty  of  plus  or  minus  1.8  mkg  per 
100  mkg  of  snow.  However,  the  operational 
achievement  of  equivalence  is  strongly  dependent 
on  a  variety  of  factors  such  as  sample  size,  mixing 
of  snow  and  working  fluid,  and  operator  skill. 
(Author's  abstract) 
W88-04304 


ION-CHROMATOGRAPHY  IN  THE  ROUTINE 
ANALYSIS  OF  WATER  AND  ENVIRONMEN- 
TAL MATERIAL  (DIE  IONEN-CHROMATO- 
GRAPHIE  IN  DER  ROUTINEMAESSIGEN 
WASSER-  UND  UMWELTANALYTIK), 
Labor  fuer  Geoanalytik,  Hildesheim  (Germany, 
F.R.). 

For  primary  bibliographic  entry  see  Field  5A. 
W88-04323 


FLOW-INJECTION  METHOD  FOR  THE  DE- 
TERMINATION OF  TRACE  AMOUNTS  OF 
CHLORIDE  (ENTWICKLUNG  EINER  FLIES- 
SINJEKTIONSMETHODE  ZUR  BES1TM- 
MUNG  VON  CHLORID  IM  SPURENBEREICH 
DURCH  LEITFAEHIGKEITSDIFFERENZEN), 
Technische  Hochschule  Darmstadt  (Germany, 
F.R.).  Fachbereich  Anorganische  Chemie  und 
Kernchemie. 

G.  Lach,  and  K.  Bachmann. 

Analytica  Chimica  Acta  AC  AC  AM,  Vol.  196,  p 
163-169,  May  15,  1987.  2  fig,  4  tab,  9  ref. 

Descriptors:  'Chlorides,  'Conductivity,  'Chemi- 
cal analysis,  'Analytical  methods,  Trace  levels, 
Hydrochloric  acid,  Acid  rain,  Clouds,  Fog,  Chro- 
matography, Aerosols. 

The  indirect  determination  of  chloride  in  water  is 
based  on  measurement  of  the  difference  in  conduc- 
tivity after  the  sample  has  passed  through  ion- 
exchange  columns  in  the  hydrogen  form  and  silver 
form.  The  linear  response  range  is  about  0.5-10 
micrograms/gram  chloride  (with  3  micrograms/ 
gram  nitrate  and  5  micrograms/gram  sulfate);  the 
detection  limit  is  about  50  nanograms/gram  chlo- 
ride but  depends  strongly  on  the  concentrations  of 
other  anions.  A  time-resolved  analysis  of  cloud, 
fog,  and  rainwater  has  not  yet  been  carried  out  but 
such  analysis  seems  possible  upon  further  optimiza- 
tion of  the  system.  Use  of  small  sample  volumes 
has  been  realized;  the  currently  necessary  volume 
(50  microliters)  has  been  cut  in  half.  All  compo- 
nents of  the  system  are  sturdy  and  non-sensitive. 
Space  requirements  are  small,  and  use  under  diffi- 
cult conditions  (e.g.  in  airplanes)  is  possible. 
(Airone-PTT) 
W88-04334 


COMPARISON  OF  SNOW  COVER  LIQUID 
WATER  MEASUREMENT  TECHNIQUES, 

Colorado  State  Univ.,  Fort  Collins. 

H.  S.  Boyne,  and  D.  Fisk. 

Water  Resources  Research  WRERAO,  Vol.  23, 

No.  10,  p  1833-1836,  October  1987.  3  tab,  19  ref. 

Descriptors:  'Snow  cover,  'Liquid  water,  'Meas- 
uring instruments,  'Calorimetry,  'Comparison 
studies,  Snow,  Snowmelt,  Freezing  calorimetry, 
Alcohol  calorimetry,  Dilution. 

The  amount  and  distribution  of  liquid  water  are 
important  for  assessing  the  mechanical  strength, 
meltwater  generation,  and  meltwater  transmission 
in  snow.  Liquid  water  also  has  a  profound  effect 
on  the  performance  of  active  and  passive  remote 
sensing  systems  operating  in  the  microwave  and 
millimeter  wave  region  of  the  electromagnetic 
spectrum.  New  methods  of  measuring  liquid  water 
were  reported  that  show  considerable  promise. 
The  question  of  measurement  equivalence  is  ad- 
dressed by  comparing  the  three  direct  methods  of 
freezing  calorimetry,  alcohol  calorimetry,  and  dilu- 
tion and  by  comparing  the  precision  of  a  calibrated 
capacitance  probe  with  one  of  the  direct  methods. 
All  comparisons  were  made  in  a  laboratory  cold 


SPECTROPHOTOMETRIC  DETERMINATION 
OF  ZINC  IN  COOKING  SALTS,  TAP  AND 
MINERAL  WATERS  WITH  PHENYLG- 
LYOXAL  MONO(2-PYRIDYL)HYDRAZONE, 

Seville  Univ.  (Spain).  Dept.  of  Bromatology,  Toxi- 
cology and  Applied  Chemical  Analysis. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-04335 

INVESTIGATIONS  ON  SPECTRAL  INTERFER- 
ENCES IN  ICP-AES  (UNTERSUCHUNGEN 
UEBER  SPEKTRALE  INTERFERENZEN  IN 
DER  ICP-AES), 

For  primary  bibliographic  entry  see  Field  5A. 
W88-04344 


MEASUREMENT    OF    COARSE    BED-LOAD 

TRANSPORT  BY  MEANS  OF  THE  MAGNETIC 

TRACER      TECHNIQUE      (MESSUNG      DES 

GROBGESCHIEBETRANSPORTES    MIT    DER 

MAGNETTRACERTECHNIK), 

Freie   Univ.   Berlin   (Germany,   F.R.).   Inst,   fuer 

Physische  Geographic 

For  primary  bibliographic  entry  see  Field  2J. 

W88-04348 
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INTERCOMPARISON  TEST  FOR  CALIBRAT- 
ING HYDROMETRIC  CURRENT  METERS 
(EIN  RINGVERSUCH  ZUR  KALIBRIERUNG 
HYDROMETRISCHER  FLUGEL), 

Bundesanstalt     fuer     Gewaesserkunde,     Koblenz 

(Germany,  F.R.). 

W.  Teuber,  and  K.  Wander. 

Deutsche       Gewaesserkundliche       Milteilungen 

DGMTAO,  Vol.  31,  No.  2/3,  p  68-73,  July  1987.  3 

fig,  5  tab,  17  ref. 

Descriptors:  'Current  meters,  •Calibrations, 
•Measuring  instruments,  *River  flow,  Rivers, 
Floods,  Comparison  studies,  Hydrology,  Measur- 
ing instruments,  Errors,  Flow  profiles. 

The  Federal  Institute  of  Hydrology  carried  out  an 
intercomparison  test  involving  a  small-scale  cur- 
rent meter  (Type  Ott  C2)  and  a  universal  current 
meter  (Type  Ott  C31),  each  with  different  rotors. 
The  universal  meter  was  calibrated  both  as  a  rod- 
type  and  a  float-type  meter  (100  kg  center  piece). 
In  all,  the  calibration  results  of  six  current  meter 
combinations  tested  in  five  calibrating  institutes  of 
the  four  Rhenish  riparian  states  (Switzerland,  Aus- 
tria, Federal  Republic  of  Germany,  and  the  Neth- 
erlands) have  been  compared  with  one  another. 
Four  calibrating  installations  are  operated  with 
long  flumes  in  which  the  current  meter  is  drawn 
by  a  tow  vehicle  through  tranquil  water;  one  of  the 
installations  consists  of  an  annular  tube  in  which 
the  blade  of  the  fixed  current  meter  is  rotated  by 
flowing  water.  For  all  six  combinations  the  current 
meter  equations  of  three  of  the  institutes  agreed 
closely,  while  the  remaining  two  showed  devi- 
ations up  to  3%.  The  results  indicated  the  follow- 
ing sources  of  uncertainty:  problems  in  data  regis- 
tration (start  and  stop  problems),  number  and  dis- 
tribution of  measurement  points,  evaluation  proce- 
dure to  determine  the  current  meter  equations, 
consideration  of  the  Epper  effect,  influence  of  the 
mode  of  current  meter  fastening,  differences  be- 
tween calibration  of  rod-type  and  float-type 
meters,  and  differences  between  flumes  and  tube 
channels.  At  a  workshop  meeting  in  May  1986,  a 
large  number  of  suggestions  were  made  for  im- 
provements and  new  developments.  It  is  expected 
that  several  uncertainties  detected  in  the  test  may 
be  reduced  in  the  future.  When  an  optimum  and 
standardized  calibration  is  performed,  it  seems  to 
be  absolutely  realizable  to  restrict  the  uncertainty 
to  +/-  2%.  (Airone-PTT) 
W88-04349 


ANALYSIS    OF    THE    U.    S.    GEOLOGICAL 
SURVEY  STREAMGAGING  NETWORK, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-04415 


SOCIO-ECONOMIC  DEVELOPMENT  LEVEL 
AND  TECHNOLOGY  POLICIES  FOR  WATER 
RESOURCES  MANAGEMENT, 

Departamento  Nacional  de  Aguas  e  Energia  Ele- 

trica,  Brasilia  (Brazil).  Div.  de  Controle  de  Recur- 

sos  Hidricos. 

For  primary  bibliographic  entry  see  Field  6B. 

W88-04439 


AUTOMATIC  DETECTION  OF  COLIFORM 
BACTERIA  FOR  INDUSTRIAL  CONTROL  OF 
DRINKING  WATER  QUALITY, 

Societe  Generate  pour  l'Agriculture,  Rueil-Mal- 

maison  (France). 

C.  Bernard,  G.  Boissonnade,  Y.  Regnat,  F.  Colin, 

and  M.  J.  Jourdain. 

Water  Research  WATRAG,  Vol.  21,  No.  9,  p 

1089-1099,  September,  1987.  9  fig,  5  tab,  31  ref. 

Descriptors:  *Measuring  instruments,  *Water  qual- 
ity control,  •Coliforms,  'Pollutant  identification, 
•Drinking  water,  *Bacterial  analysis,  ♦Automa- 
tion, Monitoring,  Quantative  analysis,  Escherichia 
coli.  Water  analysis,  Electrochemistry,  Industrial 
water,  Water  quality. 

An  automatic  electrochemical  device  was  devised 
for  the  semi-quantative  detection  of  coliform  bac- 
teria in  drinking  and  tap  water.  The  instrument, 
called  an  E.  Colimeter,  was  built  by  the  Environ- 


nement  S.A.  company  for  the  SOGEA  company. 
The  device  features  measurement  cells  with  totally 
automatic  operating  cycles  managed  by  a  micro- 
processor. The  detection  of  coliform  bacteria  in 
one  measurement  cell  triggers  the  automatic  oper- 
ation of  the  second  cell  allowing  confirmation  of 
the  contamination.  At  the  end  of  the  measurement 
cycle  each  cell  drains  and  sterilizes  itself,  and  is 
operational  again  after  about  1  hour.  If  the  water  is 
found  not  to  be  contaminated,  a  sample  is  auto- 
matically taken  every  5.5  hours.  The  difference 
between  the  results  obtained  with  the  automatic 
device  and  those  obtained  with  the  closest  refer- 
ence method,  both  expressed  in  terms  of  equivalent 
response  time,  varies  from  0.2  to  31.4%.  The  E. 
Colimeter  may  be  used  to  detect  accidental  con- 
tamination or  to  monitor  situations  of  chronic  con- 
tamination within  the  framework  of  the  surveil- 
lance of  water  tap  connections,  treatment  units  and 
drinking  water  supply  networks.  (Geiger-PTT) 
W88-04448 


7C.  Evaluation,  Processing  and 
Publication 


QUALITATIVE  AND  QUANTITATIVE  AQUAT- 
IC ALGAL  DATA  COMPILATION  TO  DETER- 
MINE MACROTRENDS  -  II, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Botany  and 
Microbiology. 
R.  L.  Meyer. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-149282/ 
AS.  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Arkansas  Water  Resources  Research  Center, 
Fayetteville.  AWRRC  Publication  No.  121,  June 
1986.  6  p,  6  ref.  Contract  No.  14-08-0001-G1004. 
Project  No.  USGS  G 1004-32. 

Descriptors:  'Algae,  *Lakes,  'Reservoirs,  *Water 
data,  *Data  storage  and  retrieval,  Taxonomy,  Clas- 
sification, Habitat,  Streams,  Arkansas. 

A  database  of  the  algae  of  Arkansas  has  been 
established  by  the  use  of  a  relational  database  man- 
agement system  (dBase  III).  The  system  was 
chosen  to  be  readily  available  for  microcomputers 
using  MS  and  PC-DOS.  The  database  contains 
taxonomic  fields  from  division  through  variety, 
synonomy,  authors,  starting  date  and  definitive 
descriptive  source.  The  data  is  cross-referenced  by 
ecoregion,  community  and  subcommunity.  The  da- 
tabase contains  nearly  1,500  taxonomic  records  in 
all  division  and  classes  of  freshwater  algae.  These 
data  are  sortable  by  any  of  the  included  param- 
eters. The  data  have  been  used  to  initiate  the 
publication  of  the  algal  flora  of  Arkansas.  The 
listing  of  the  Cyanophyta/Cyanobacteria  or  blue- 
green  algae  is  presently  available.  (USGS) 
W88-03499 


LOCAL  WATER  RESOURCE  INFORMATION 
MANAGEMENT  SYSTEM, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Civil  Engi- 
neering. 

D.  G.  Parker,  and  S.  C.  Parker. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-149340/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Arkansas  Water  Resources  Research  Center, 
Fayetteville.  AWRRC  Publication  No.  120,  June 
1986.  54  p,  5  ref,  4  append.  Contract  No.  14-08- 
0001-G1004.  Project  No.  USGS  G1004-33. 

Descriptors:  *Data  storage  and  retrieval,  *Data 
collections,  *Water  quality  data,  Computer  pro- 
grams, Data  bases,  Arkansas,  Beaver  Lake. 

Water  quality  data  from  Beaver  Lake,  Arkansas, 
are  stored  in  a  relational  database.  It  has  been 
implemented  using  software  called  R:base  5000,  a 
system  available  for  microcomputers  using  MS-  or 
PC-  DOS  operating  systems.  The  data  in  the  data- 
base include  that  concerned  with  the  author(s), 
title,  date  of  publication,  agency  doing  the  study, 
agency  funding  the  study  and  complete  reference 
for  the  document.  Other  aspects  of  the  database 
are  designed  to  allow  retrievals  based  on  any 
author,  study  dates,  parameters  measured  and  key- 
words. (USGS) 


W88-03504 


DEVELOPMENT  OF  A  NATIONAL  GROUND- 
WATER DATA  BASE, 

Orange   Free   State   Univ.,    Bloemfontein   (South 

Africa).  Inst,  vir  Grondwaterstudies. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03771 


AQUAMOD:  A  Z-DIMENSIONAL  GALERKIN 
FINITE-ELEMENT  SIMULATION  PROGRAM 
FOR  MICROCOMPUTERS  FOR  PREDICTION 
OF  POLLUTANT  TRANSPORT  IN  SATURAT- 
ED GROUNDWATER  FLOW  (AQUAMOD:  'N 
TWEE-DIMENSIONELE  GALERKIN  EINDIGE 
ELEMENT  SIMULASIEPROGRAM  VIR  MIK- 
ROEKENAARS  VIR  DIE  VOORSPELLING 
VAN  VERSADIGDE  GRONDWATERVLOEI  EN 
BESOEDELING), 

Orange   Free   State   Univ.,   Bloemfontein   (South 
Africa).  Inst,  vir  Grondwaterstudies. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-03773 


ANALYSIS  OF  EMISSION  DATABASES  FOR 
REGIONAL  MODELS, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO.  Acid  Deposition  Modeling  Project. 
P.  Middleton. 

Atmospheric  Environment  ATENBP,  Vol.  21,  No. 
7,  p  1497-1509,  July  1987.  11  fig,  5  tab,  15  ref.  EPA 
Interagency  Agreement  DW930144-01-1. 

Descriptors:  'Water  pollution  sources,  'Acid  rain, 
•Air  pollution  sources,  'Monitoring,  'Emissions 
data  bases,  'Regional  models,  'Data  interpretation, 
'Model  studies,  'Regional  analysis,  Surveys,  Air 
quality,  Prediction. 

General  procedures  for  adapting  atmospheric  pol- 
lutant emission  inventories  to  regional  models  and 
for  studying  the  impact  of  differences  in  invento- 
ries on  model  predictions  are  outlined.  To  illustrate 
the  methods,  analysis  of  two  inventories  which  are 
still  being  validated  is  presented.  The  inventories 
together  satisfy  current  requirements  for  the 
NCAR  regional  acid  deposition  model  (RADM). 
These  include  anthropogenic  emissions  of  S02, 
sulfate  aerosol,  NO,  N02,  NH3  and  volatile  organ- 
ic compounds  (VOC)  in  10  reactivity  classes,  from 
United  States  and  Canadian  point  and  area  sources 
on  80-km  grid  resolutions,  for  weekend  and  week- 
day seasonally  representative  days  on  a  diurnal 
basis  during  the  1980-1982  period.  Application  of 
checking  procedures,  designed  to  screen  for  subtle 
anomalies  not  identified  at  previous  stages  of  qual- 
ity assurance  employed  by  the  inventory  develop- 
ers, resulted  in  adjustments  primarily  to  VOC 
emissions.  Comparisons  of  the  modified  invento- 
ries, which  provide  an  indication  of  uncertainties 
in  emissions  due  to  variations  in  inventory  devel- 
opment procedures,  revealed  differences  in  the 
eastern  United  States  total  daily  emissions  to  be  at 
most  on  the  order  of  5%  for  SOx  and  NOx,  20% 
for  VOC  and  85%  for  NH3.  Studies  of  the  impact 
of  inventory  differences  on  predictions  of  RADM 
were  conducted  for  the  22-24  April  1981  period, 
which  was  monitored  as  part  of  the  Oxidation  and 
Scavenging  Characteristics  of  April  Rains  pro- 
gram. Event  total  wet  sulfate  deposition  differed 
by  10%  or  less  while  midday  03  concentrations 
differed  by  1  %  or  less  for  individual  grids  over  the 
modeling  domain.  (Author's  abstract) 
W88-03777 


EVALUATION  OF  SIMPLE,  DYNAMIC  SODL 
MOISTURE  MODEL, 

Portland  State  Univ.,  OR.  Dept.  of  Civil  Engineer- 
ing. 

For   primary   bibliographic   entry   see   Field   2G. 
W88-03781 


ALGEBRAIC  COMPUTATION  OF  FLOW   IN 
FURROW  IRRIGATION, 

Universidade  Federal  do  Ceara,  Fortaleza  (Brazil). 

Dept.  of  Agriculture  Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 
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W88-03786 


SURFACE-IRRIGATION    NONLINEAR    OPTI- 
MIZATION MODELS, 

Concepcion  Univ.  (Chile).  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-03787 


ALTERNATIVE  METRIC  UNITS  FOR  ACRE- 
FOOT  AND  ACRE-INCH, 

Nebraska  Wesleyan  Univ.,  Lincoln. 

M.-L.  Quinn. 

Journal  of  Irrigation  and  Drainage  Engineering 

JIDEDH  (ASCE),  Vol.   113,  No.  3,  p  393-404, 

August  1987.  2  fig,  36  ref. 

Descriptors:  'Acre-foot,  *Acre-inch,  *Notation, 
•Hectare-meter,  *Hectare-centimeter,  Metric  units, 
Measurement  systems,  Irrigation,  Hydrology. 

Acre-foot  is  an  important  water  measurement  term 
in  the  United  States,  particularly  in  the  American 
west.  Although  less  common,  its  derivative,  acre- 
inch,  is  widely  used  within  the  irrigation  communi- 
ty. No  meaningful  equivalents  for  these  terms  exist 
in  the  current  International  System  of  Units  (SI). 
The  two  metric  equivalents  proposed  here,  hec- 
tare-meter for  acre-foot  and  hectare-centimeter  for 
acre-inch,  are  presented  as  alternatives  to  those 
generally  found  in  SI  conversion  tables.  Each  is 
conceptually  similar  to  its  counterpart  in  the  U.S. 
Customary  System,  thus  creating  comparable 
mental  images  that,  in  turn,  greatly  aid  comprehen- 
sion. Official  recognition  within  SI  of  these  two 
proposed  metric  equivalents  deserves  serious  con- 
sideration. During  the  course  of  almost  a  century, 
acre-foot  and  acre-inch  have  evolved  with  the 
needs  of  irrigation  and  hydrology  in  the  United 
States.  As  a  result,  they  have  acquired  not  only 
practical  but  cultural  and  historical  significance, 
becoming  part  of  a  heritage  that  should  not  be  lost. 
Measurement  bilingualism  is  recommended  as  a 
new  policy  for  the  federal  government,  to  replace 
that  of  voluntary  metrication  adopted  in  1975. 
Such  a  policy  would  expand  our  communication 
skills  while  maintaining  linguistic  diversity.  (Au- 
thor's abstract) 
W88-03788 


MODELING  VOLATILE  ORGANICS  IN  THE 
DELAWARE  ESTUARY, 

Environmental  Research  Lab.,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-03792 


FNFLUENCE       OF       TEMPERATURE       ON 
OXYGEN  TRANSFER, 

North   Carolina   State   Univ.,   Raleigh.   Dept.   of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-03793 


THEORY    OF    DECLINING    RATE    FILTRA- 
TION. I:  CONTINUOUS  OPERATION, 

Sao  Paulo  Univ.,  Sao  Carlos  (Brazil).  Escola  de 

Engenharia. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-O3800 


THEORY    OF    DECLINING    RATE    FILTRA- 
TION. II:  BANK  OPERATION, 

Sao  Paulo  Univ.,  Sao  Carlos  (Brazil).  Escola  de 

Engenharia. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-03801 


TRANSIENT  RESPONSES   INCORPORATING 
PRODUCTS  FORMATION, 

Wisconsin  Univ.,  Milwaukee.  Dept.  of  Civil  Engi- 
neering. 

For   primary   bibliographic   entry   see   Field   5D. 
W88-03802 


LAKE  ACIDIFICATION  MODEL:  PRACTICAL 
TOOL, 


Virginia  Univ.,  Charlottesville.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-03803 


TRANSFORMATION  OF  REGULAR  WAVES, 

Manchester  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  8B. 
W88-03804 


DERIVATION  OF  FLOW  DURATION  CURVES 
IN  NORTHERN  IRELAND, 

Ulster  Univ.,  Coleraine  (Northern  Ireland).  Dept. 

of  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-03805 


NUMERICAL  SIMULATION  OF  OROGRA- 
PHIC ENHANCEMENT  OF  RAIN  WITH  A  ME- 
SOSCALE  MODEL, 

Clermont-Ferrand-2  Univ.,  Aubiere  (France).  Lab. 

Associe  de  Meteorologie  Physique. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-03807 


PRECIPITATION  DISCRIMINATION  FROM 
SATELLITE  INFRARED  TEMPERATURES 
OVER  THE  CCOPE  MESONET  REGION, 

Research  and  Data  Systems,   Inc.,  Lanham-Sea- 

brook,  MD. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-03808 


ECOLOGICAL  MODELS  AS  SUPPORT  SYS- 
TEMS TO  DECISIONS  IN  LAKE  MANAGE- 
MENT PLANNING, 

Pavia  Univ.  (Italy).  Centro  di  Ricerca  sulle  Acque. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-03863 


MIXTURE    TOXICITY    INDICES    IN    ACUTE 
LETHAL  TOXICITY  TESTS, 

Department  of  Fisheries  and  Oceans,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-03866 


NOTE  ON  THE  EFFECT  OF  FALLOWING  ON 
WATER  STORAGE  AND  LOSS  AS  DETER- 
MINED FROM  A  LYSIMETER  FOR  A  TROPI- 
CAL CLAY  SOIL, 

Kenya  Agricultural  Research  Inst.,  Nairobi. 

For  primary  bibliographic   entry  see   Field  2G. 

W88-03877 


HYDROLOGY  OF  THE  PRICE  RIVER  BASIN, 
UTAH,  WITH  EMPHASIS  ON  SELECTED 
COAL-FIELD  AREAS, 

Geological  Survey,   Salt  Lake  City,  UT.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-03904 


MAP  SHOWING  CONFIGURATION  OF  THE 
TOP  OF  THE  MADISON  GROUP,  BOZEMAN 
1-DEGREE  BY  2-DEGREE  QUADRANGLE, 
MONTANA, 

Geological  Survey,  Billings,  MT.  Water  Resources 
Div. 

R.  D.  Feltis. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  Montana  Bureau  of  Mines  and  Geolo- 
gy, Butte,  Geologic  Map  38,  1985.  1  sheet  (map),  1 
fig,  1 1  ref. 

Descriptors:  'Geohydrologic  units,  'Structural  ge- 
ology, *Carbonate  rocks,  'Aquifers,  'Geologic 
maps,  'Montana,  Madison  Group,  Crazy  Moun- 
tains basin. 

The  configuration  of  the  top  of  the  rocks  of  the 
Madison  Group  in  the  Bozeman  Quadrangle,  Mon- 
tana, is  shown  by  contours  on  a  base  map  of  a  scale 


of  1:250,000.  The  map  is  one  of  a  series  of  maps 
produced  as  part  of  a  regional  study  of  the  geohy- 
drology  of  the  Madison  Group  in  eastern  Montana. 
The  map  shows  the  westward  deepening  Crazy 
Mountains  basin  along  the  north  side  of  the  Absa- 
roka  Range  and  the  east  side  of  the  Bridger  Range. 
Rocks  and  structures  of  the  overthrust  belt  along 
the  front  of  the  Rocky  Mountains  overlie  and  mask 
the  western  side  of  the  basin.  Contour  intervals  are 
500  and  1,000  feet.  (USGS) 
W88-03912 


MAP  SHOWING  CONFIGURATION  OF  THE 
TOP  OF  THE  MADISON  GROUP,  HARDIN  1- 
DEGREE  BY  2-DEGREE  QUADRANGLE, 
MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

R.  D.  Feltis. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  Montana  Bureau  of  Mines  and  Geolo- 
gy, Butte,  Geologic  Map  37,  1984.  1  sheet,  1  fig,  6 
ref. 

Descriptors:  'Geohydrologic  units,  'Structural  ge- 
ology, 'Maps,  'Montana,  Carbonate  rocks, 
Aquifers,  Geohydrology,  Madison  Group. 

The  configuration  of  the  top  of  the  rocks  of  the 
Madison  Group  is  shown  by  contours  on  a  base 
map  of  a  scale  of  1:250,000.  The  map  is  one  of  a 
series  of  maps  produced  as  part  of  a  regional  study 
of  the  geohydrology  of  the  Madison  Group  in 
eastern  Montana.  The  map  shows  the  northern  end 
of  the  Powder  River  basin,  the  east  end  of  the 
Lake  Basin  fault  zone,  and  the  north  flank  of  the 
Bighorn  Mountains.  The  regional  dip  of  the  rocks 
is  east  and  southeast  from  the  Bighorn  Mountains 
into  the  Powder  River  basin.  The  contour  intervals 
are  100  and  500  feet.  (USGS) 
W88-03913 


MAP  SHOWTNG  CONFIGURATION  OF  THE 
TOP  OF  THE  MADISON  GROUP,  WHITE 
SULPHUR  SPRINGS  1-DEGREE  BY  2-DEGREE 
QUADRANGLE,  MONTANA, 

Geological  Survey,  Billings,  MT.  Water  Resources 
Div. 

R.  D.  Feltis. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  Montana  Bureau  of  Mines  and  Geolo- 
gy, Butte,  Geologic  Map  39,  1985.  1  sheet  (map),  1 
fig,  Href. 

Descriptors:  'Geohydrologic  units,  'Structural  ge- 
ology, 'Carbonate  rocks,  'Aquifers,  'Geologic 
maps,  'Montana,  Madison  Group,  Crazy  Moun- 
tains basin. 

The  configuration  of  the  top  of  the  Madison 
Group  in  the  White  Sulphur  Springs  Quadrangle, 
Montana  is  shown  by  contours  on  a  base  map  of  a 
scale  of  1:250,000.  The  map  is  one  of  a  series  of 
maps  produced  as  part  of  a  regional  study  of  the 
geohydrology  of  the  Madison  Group  in  eastern 
Montana.  The  map  shows  the  westward  deepening 
of  the  Crazy  Mountains  basin.  Along  the  west  side 
of  the  basin,  rocks  and  structures  of  the  overthrust 
belt  along  the  front  of  the  Rocky  Mountains  over- 
lie and  mask  the  configuration  of  the  basin.  In  this 
area,  contour  intervals  are  500  to  1,000  feet.  The 
igneous  intrusive  rocks  that  form  the  core  of  the 
Crazy  Mountains  in  the  center  of  the  basin  do  not 
greatly  affect  the  sloping  configuration  of  the 
basin.  Northeast  of  the  Little  Belt  Mountains  the 
rocks  dip  into  the  Judith  basin  and  southeast  the 
beds  dip  toward  Little  Elk  and  Big  Elk  domes. 
The  contour  intervals  in  these  areas  are  100  and 
500  feet.  (USGS) 
W88-03914 


MAP  SHOWING  CONFIGURATION  OF  THE 
TOP  OF  THE  MADISON  GROUP,  BILLINGS  1- 
DEGREE  BY  2-DEGREE  QUADRANGLE, 
MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

R.  D.  Feltis. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
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CO  80225.  Montana  Bureau  of  Mines  and  Geolo- 
gy, Butte,  Geologic  Map  36,  1984.  1  sheet,  1  fig,  12 
ref. 

Descriptors:  'Maps,  'Geohydrologic  units,  'Struc- 
tural geology,  'Montana,  Carbonate  rocks, 
Aquifers,  Hydrogeology,  Geohydrology,  Madison 
Group. 

The  configuration  of  the  top  of  the  Madison 
Group  is  shown  by  contours  on  a  base  map  of  a 
scale  of  1:250,000.  The  map  is  one  of  a  series  of 
maps  produced  as  part  of  a  regional  study  of  the 
geohydrology  of  the  Madison  Group  in  eastern 
Montana.  The  map  shows  the  Lake  Basin  fault 
zone,  Nye-Bowler  lineament,  north  end  of  the  Big 
Horn  basin,  Reed  Point  syncline,  and  north  and 
west  flanks  of  the  Pryor  Mountains.  The  contour 
intervals  are  500  and  1,000  feet.  (USGS) 
W88-03915 


MAP  SHOWING  CONFIGURATION  OF  THE 
TOP  OF  THE  MADISON  GROUP,  ROUNDUP 
1-DEGREE  BY  2-DEGREE  QUADRANGLE, 
MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

R.  D.  Feltis. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  Montana  Bureau  of  Mines  and  Geolo- 
gy, Butte,  Geologic  Map  35,  1984.  1  sheet,  1  fig,  12 
ref. 

Descriptors:  'Maps,  'Geohydrologic  units,  'Struc- 
tural geology,  'Montana,  Carbonate  rocks, 
Aquifers,  Geohydrology,  Madison  Group. 

The  configuration  of  the  top  of  the  Madison 
Group  is  shown  by  contours  on  a  base  map  of  a 
scale  of  1:250,000.  The  map  is  one  of  a  series  of 
maps  produced  as  part  of  a  regional  study  of  the 
geohydrology  of  the  Madison  Group  in  eastern 
Montana.  This  map  shows  the  anticlines  and  syn- 
clines  of  the  central  Montana  uplift,  Wheatland 
syncline,  Womans  Pocket  anticline,  Bull  Moun- 
tains basin,  Shawmut  anticline,  Big  Coulee-Hail- 
stone dome,  and  the  west  end  of  the  Lake  Basin 
fault  zone.  The  contour  intervals  are  100  and  500 
feet.  (USGS) 
W88-03916 


GROUNDWATER  HYDROLOGY  OF  THE 
GUYANDOTTE  RTVER  BASIN,  WEST  VIRGIN- 
IA, 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 
J.  S.  Bader. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  West  Virginia  Dept.  of  Natural  Re- 
sources, Charleston,  Groundwater  Atlas,  1984.  1 
sheet,  6  fig,  5  tab,  16  ref. 

Descriptors:  'Groundwater,  'Water  quality, 
•Saline  water,  'West  Virginia,  'Maps,  Geohydro- 
logic units,  Water  yield,  Perched  water,  Appalach- 
ian Plateaus  Physiographic  Province,  Guyandotte 
River  basin. 

This  atlas  report  describes  the  groundwater  re- 
sources of  the  Guyandotte  River  basin  in  West 
Virginia,  and  is,  in  part,  based  upon  an  earlier 
report  describing  the  total  water  resources  of  that 
same  basin.  The  basin  of  1,680  sq  mi  lies  in  south- 
western West  Virginia.  Precipitation,  which  aver- 
ages about  45  inches/year,  is  the  principal  source 
of  groundwater  recharge.  Water  levels  in  wells  is 
highest  in  spring  and  lowest  in  fall.  There  are  few 
places  where  the  quantity  of  groundwater  at  shal- 
low depth  is  inadequate  for  domestic  use.  Well 
yield  ranges  from  0.5  to  340  gal/min,  but  the 
average  in  the  various  geologic  units  ranges  from 
14  to  27  gal/min.  Wells  in  valleys  generally  yield 
more  water  than  wells  in  other  topographic  loca- 
tions. Groundwater  quality,  as  determined  from 
numerous  wells  in  the  basin,  is  highly  variable. 
Concentrations  of  dissolved  solids  ranged  from  21 
to  3,420  mg/L;  hardness  ranges  from  3  to  1,900 
mg/L;  concentrations  of  iron  range  from  0  to 
180,000  micrograms/L;  and  concentrations  of 
chloride  range  from  0  to  2,200  mg/L.  (USGS) 
W88-03917 


GROUNDWATER  HYDROLOGY  OF  THE 
UPPER  NEW  RIVER  BASIN,  WEST  VIRGINIA, 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 
R.  A.  Shultz. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  West  Virginia  Dept.  of  Natural  Re- 
sources, Charleston,  Groundwater  Atlas,  1984.  1 
sheet,  15  fig,  3  tab,  16  ref. 

Descriptors:  'Groundwater,  'Well  yield,  'Maps, 
•West  Virginia,  Water  quality,  Water  supply,  Spe- 
cific capacity,  Karst,  Valley  and  Ridge,  Appalach- 
ian Plateaus  Physiographic  Province,  Upper  New 
River  basin. 

This  atlas  report  describes  the  groundwater  re- 
sources of  the  upper  New  River  basin  in  West 
Virginia  based  on  three  earlier  reports  on  the  hy- 
drology of  the  same  basin.  The  basin  drains  2,570 
sq  mi  in  southeastern  West  Virginia  and  extends 
from  the  northermost  edge  of  the  Pocahontas 
County  to  the  southwest  edge  of  Mercer  County. 
Precipitation  is  the  principal  source  of  groundwat- 
er recharge,  averaging  close  to  40  inches  basinwide 
and  ranging  from  more  than  44  inches  in  the 
northwestern  part  to  less  than  36  inches  in  the 
southeastern  part.  The  yield  of  wells  ranges  from 
0.5  to  500  gallons/min  and  varies  with  topographic 
location,  geologic  structure,  and  geologic  unit. 
Hilltop  wells  and  a  few  hillside  wells  may  fail  to 
supply  enough  water  for  domestic  use.  Wells  in 
valleys  generally  yield  the  greatest  amounts  of 
water.  The  chemical  quality  of  the  groundwater 
varies  widely,  but  is  generally  good  for  most  uses. 
In  places,  it  is  subject  to  quality  problems  resulting 
from  excessive  concentrations  of  hardness,  iron, 
and  manganese.  (USGS) 
W88-03918 


GROUNDWATER  HYDROLOGY  OF  THE  TUG 
FORK  AND  TWELVEPOLE  CREEK  BASINS, 
WEST  VIRGINIA, 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 
J.  S.  Bader. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  West  Virginia  Dept.  of  Natural  Re- 
sources, Charleston,  Groundwater  Atlas,  1984.  1 
sheet,  6  fig,  7  tab,  15  ref. 

Descriptors:  'Groundwater,  'Water  quality, 
'West  Virginia,  'Maps,  Saline  water,  Geohydrolo- 
gic units,  Water  yield,  Wells,  Tug  Fork  River 
basin,  Appalachian  Plateaus  Physiographic  Prov- 


This  study  describes  the  groundwater  resources  of 
the  Tug  Fork  and  Twelvepole  Creek  basins  in 
southwestern  West  Virginia  in  atlas  format.  The 
basins  cover  an  area  of  1,440  sq  mi.  Precipitation, 
which  averages  about  45  inches/year,  is  the  princi- 
pal source  of  groundwater  recharge.  Water  levels 
in  wells  is  highest  in  spring  and  lowest  in  fall.  The 
quantity  of  groundwater  at  shallow  depth  is  inad- 
equate for  domestic  use  in  some  areas.  Well  yield 
ranges  from  0.25  to  400  gallons/min,  but  the 
median  in  the  various  geologic  units  ranges  from 
3.2  to  60  gallons/min.  Wells  in  valleys  generally 
yield  more  water  than  wells  in  other  topographic 
locations.  Groundwater  quality  is  highly  variable. 
Concentrations  of  dissolved  solids  range  from  47  to 
6,790  mg/L;  hardness  ranges  from  1  to  6,900  mg/ 
L;  concentration  of  iron  range  from  10  to  67,000 
micrograms/L;  and  concentrations  of  chloride 
ranges  from  0.6  to  9,500  mg/L.  Saline  water  circu- 
lates from  depth  to  the  groundwater  surface  in 
several  areas  in  the  lower  two  thirds  of  the  basin. 
(USGS) 
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GROUNDWATER  HYDROLOGY  OF  THE 
COAL  RIVER  BASIN,  WEST  VIRGINIA, 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 
D.  S.  Beckwith. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  West  Virginia  Dept.  of  Natural  Re- 
sources, Charleston,  Groundwater  Atlas,  1984.  1 
sheet,  14  fig,  6  tab,  22  ref. 
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Descriptors:  'Groundwater,  'Water  quality, 
•Saline  water,  'Maps,  'West  Virginia,  Geohydro- 
logic units,  Water  yield,  Perched  water,  Appalach- 
ian Plateaus  Physiographic  Province,  Coal  River 
basin. 

This  atlas  report  describes  the  groundwater  re- 
sources of  the  Coal  River  basin  in  West  Virginia 
and  is,  in  part,  based  upon  an  earlier  report  describ- 
ing the  water  resources  of  that  basin.  The  basin 
drains  890  sq  mi  in  southern  West  Virginia.  Pre- 
cipitation, which  averages  about  45  inches/year,  is 
the  principal  source  of  groundwater  recharge. 
There  are  few  places  where  groundwater  supply  at 
shallow  depth  is  inadequate  for  domestic  use.  The 
yield  of  wells  ranges  from  1  to  402  gallons/min 
and  varies  with  topographic  setting,  geologic 
structure,  and  well  depth.  Shallow  wells,  in  valleys 
and/(or)  near  the  axis  of  highly  fractured  zones, 
such  as  faults,  lineaments,  and  anticlinal  folds,  gen- 
erally yield  more  water  than  wells  in  other  loca- 
tions. Groundwater  quality  is  highly  variable,  but 
generally  suitable  for  most  domestic  uses.  Concen- 
tration of  dissolved  solids  ranges  from  40  to  3,860 
mg/L;  hardness  from  0  to  2,000  mg/L;  iron  from  0 
to  2,500  micrograms/L;  and  chloride  from  1  to 
2,260  mg/L.  (USGS) 
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GROUNDWATER  HYDROLOGY  OF  THE 
MONONGAHELA  RIVER  BASIN,  WEST  VIR- 
GINIA, 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 
W.  A.  Hobba. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  West  Virginia  Dept.  of  Natural  Re- 
sources, Charleston,  Groundwater  Atlas,  1984.  1 
sheet,  8  fig,  5  tab,  9  ref. 

Descriptors:  'Groundwater,  *Water  quality, 
'Perched  water,  'Mine  water,  'West  Virginia, 
Water  table,  Virginia,  Maps,  Appalachian  Plateaus, 
Physiographic  Province,  Monongahela  River 
basin. 

This  atlas  report  summarizes  the  groundwater  re- 
sources of  the  Monongahela  River  basin  in  West 
Virginia  from  earlier  investigations  of  the  water 
resources  in  all  or  parts  of  the  same  basin.  The 
river  basin  is  78  miles  wide  and  93  miles  long  and 
drains  4,225  sq  mi  in  north-central  West  Virginia. 
Precipitation  ranges  from  40  to  70  inches/year  and 
averages  about  50  inches.  Recharge  to  the  ground- 
water reservoir  is  estimated  to  be  about  7  inches/ 
year.  The  Allegheny  Formation,  the  Pottsville, 
Greenbrier,  and  Pocono  Groups  typically  are  the 
best  aquifers.  The  yield  of  wells  tapping  these 
rocks  averages  45  gallons/min  and  may  be  as  high 
as  350  gallons/min.  Transmissivity  values  for  these 
formations  range  from  300  to  3600  sq  ft/day.  Wells 
located  in  valleys  or  on  fracture  zones  yield  more 
water  than  wells  located  on  hills  or  nonfractured 
areas.  In  places,  underground  coal  mining  and 
mine  subsidence  have  modified  the  local  hydrolo- 
gy by  causing  lower  groundwater  levels  and  in- 
creased infiltration  along  subsidence  cracks. 
Groundwater  quality  was  determined  from  425 
partial  chemical  analyses  and  112  complete  labora- 
tory chemical  analyses.  Water  from  the  Permian 
and  Upper  Pennsylvanian  rocks  consistently  con- 
tains more  dissolved  minerals  than  water  from  the 
Lower  Pennsylvanian  rocks.  Water  from  the  pre- 
Pennsylvanian  rocks  generally  contains  less  dis- 
solved minerals  than  the  Permian  or  Pennsylvanian 
rocks.  (USGS) 
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GROUNDWATER  CONDITIONS  IN  THE  KAI- 
PAROWrrS  PLATEAU  AREA,  UTAH  AND  AR- 
IZONA, WITH  EMPHASIS  ON  THE  NAVAJO 
SANDSTONE, 

Geological  Survey,   Salt  Lake  City,  UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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SINKHOLE  FEATURES  OF  FLORIDA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 
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Div. 

W.  C.  Sinclair,  and  J.  W.  Stewart. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  Florida  Bureau  of  Geology,  Tallahas- 
see, Map  Series,  1985.  1  sheet,  1  fig,  10  ref. 

Descriptors:  *Karst,  *Sinkholes,  *Maps,  *Florida, 
Solution  sinkholes,  Cover-collapse  sinkholes, 
Cover-subsidence  sinkholes,  Geohydrology. 

Thickness  and  type  of  cover-material  overlying 
limestone  are  used  to  define  four  areas  of  sinkhole 
activity  in  Florida.  Solution  sinkholes  and  collapse 
sinkholes  occur  throughout  most  of  the  State.  So- 
lution sinkholes  form  over  a  long  period  of  time  as 
subsidence  of  soil  layers  occurs.  This  type  of  sink- 
hole generally  forms  a  bowl-shaped  depression  that 
is  typical  of  much  of  Florida  topography.  Collapse 
sinkholes  are  more  dramatic  and  occur  when  a 
solution  cavity  develops  under  clay  beds  until  the 
beds  can  no  longer  support  the  weight,  and  col- 
lapse is  abrupt  and  sometimes  catastrophic.  The 
four  areas,  differentiated  by  type  and  thickness  of 
cover  material,  range  from  bare  or  thinly  covered 
limestone  (Area  I)  to  areas  of  cover  material  great- 
er than  200  feet  thick  (Area  IV).  Most  collapse 
sinkholes  occur  in  Area  III  where  the  cover  mate- 
rial is  30  to  200  feet  thick  and  the  limestone  is 
overlain  by  clayey  sediments.  (USGS) 
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MAP  SHOWING  CONFIGURATION  OF  THE 
TOP  OF  THE  MADISON  GROUP,  CUT  BANK 
1-DEGREE  BY  2-DEGREE  QUADRANGLE, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

R.  D.  Feltis. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  Montana  Bureau  of  Mines  and  Geolo- 
gy, Butte,  Geologic  Map  33,  1984.  1  sheet,  1  fig,  11 
ref. 

Descriptors:  *Geohydrologic  unit,  *Structural  ge- 
ology, *Maps,  'Montana,  Carbonate  rock, 
Aquifers,  Geohydrology,  Madison  Group. 

The  configuration  of  the  top  of  rocks  of  the  Madi- 
son Group  is  shown  by  contours  on  a  base  map  of 
a  scale  of  1:250,000.  The  map  is  one  of  a  series 
produced  as  part  of  a  regional  study  of  the  geohy- 
drology of  the  Madison  Group  in  eastern  Montana. 
The  map  shows  the  westward  dip  of  the  rocks  of 
the  South  arch,  Marias  River  saddle,  and  Kevin- 
Sunburst  dome  of  the  Sweetgrass  arch  into  the 
'disturbed  belt'  of  the  Rocky  Mountains.  The  con- 
tour intervals  are  100  and  500  feet.  (USGS) 
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For  primary  bibliographic  entry  see  Field  2F. 
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SEEPAGE       FACE      SIMULATION       USING 
PLASM, 

Agricultural  Research  Service,  University  Park, 
PA.  Northeast  Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  2F. 
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SAMPLING    ERRORS   IN   SATELLITE   ESTI- 
MATES OF  TROPICAL  RAIN, 

Pixel  Analaysis,  Silver  Spring,  MD. 

For  primary  bibliographic  entry  see  Field  2B. 
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COKRIGING  RADAR-RAINFALL  AND   RAIN 
GAGE  DATA, 

National  Weather  Service,  Silver  Spring,  MD.  Hy- 

drologic  Research  Lab. 

For  primary  bibliographic  entry  see  Field  2B. 
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ESTIMATION  OF  SURFACE  MOISTURE 
AVAILABILITY  FROM  REMOTE  TEMPERA- 
TURE MEASUREMENTS, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Meteorology. 

A.  L.  Flores,  and  T.  N.  Carlson. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 

Vol.  92,  No.  8,  p  9581-9585,  August  1987.  4  fig,  12 

ref.  NASA  grant  NAG-5-184. 

Descriptors:  'Satellite  technology,  'Remote  sens- 
ing, 'Data  interpretation,  'Infrared  imagery, 
'Moisture  availability,  Air  temperature,  Mathemat- 
ical models,  Spatial  distribution,  Precipitation,  Soil 
temperature,  Semiarid  lands,  Mapping,  Soil  water. 

Analyses  of  moisture  availability,  determined  from 
GOES  infrared  surface  temperature  measurements 
and  a  boundary  layer  model,  and  antecedent  pre- 
cipitation are  presented  for  data  taken  over  Texas 
and  Argentina.  Correlations  between  antecedent 
precipitation  and  moisture  availability  are  high  (ap- 
proximately 0.8)  where  the  spatial  variation  in 
moisture  availability  (or  ground  temperature)  is 
much  larger  than  an  inherent  uncertainty  in  the 
method,  which  was  judged  to  be  about  +  or  -  0.2 
for  the  moisture  availability  parameter.  In  regions 
where  there  are  large  gradients  of  precipitation  the 
infrared  method  can  provide  useful  information  on 
variations  in  soil  moisture  availability  and,  by  im- 
plications in  precipitation.  (Author's  abstract) 
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MAP  SHOWING  CONFIGURATION  OF  THE 
TOP  OF  THE  MADISON  GROUP,  CHOTEAU 
1-DEGREE  BY  2-DEGREE  QUADRANGLE, 
MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

R.  D.  Feltis. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  Montana  Bureau  of  Mines  and  Geolo- 
gy, Butte,  Geologic  Map  34,  1984.  1  sheet,  1  fig,  11 
ref. 

Descriptors:  'Geohydrologic  units,  'Structural  ge- 
ology, 'Maps,  'Montana,  Carbonate  rocks,  Geo- 
hydrology, Aquifers,  Madison  Group. 

The  configuration  of  the  top  of  rocks  of  the  Madi- 
son Group  is  shown  by  contours  on  a  base  map  of 
a  scale  of  1:250,000.  The  map  is  one  of  a  series  of 
maps  produced  as  part  of  a  regional  study  of  the 
geohydrology  of  the  Madison  Group  in  eastern 
Montana.  The  map  shows  the  west  and  southwest 
dip  of  the  rocks  from  the  South  arch  area  of  the 
Sweetgrass  arch  into  the  'undisturbed  belt'  of  the 
Rocky  Mountains.  The  contour  intervals  are  100 
and  500  feet.  (USGS) 
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METHODS     OF     DETERMINING     SPECD7IC 
YIELD, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 


FRACTAL  STRUCTURE  AND  EXPONENTIAL 
DECORRELATION  IN  RAIN, 

Quebec  Univ.,  Montreal. 

For  primary  bibliographic  entry  see  Field  2B. 
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the  values  of  dependent  variables  at  time  t  +  dt 
and  the  values  of  independent  variables  at  time  t  or 
built-in  operators.  SLIN  was  developed  using  a 
pragmatic  algorithmic  philosophy.  There  are  many 
potential  developments  still  to  be  pursued.  From  a 
theoretical  standpoint,  robustness  has  to  be 
achieved  by  exploring  traditional  set  theory  and 
multivalued  logics.  Other  extensions  already  stud- 
ied on  a  preliminary  basis  include  the  interchange 
between  quantitative  and  qualitative  information 
flows,  simulation-optimization  applications,  and  the 
use  of  SLIN  in  the  context  of  multiexpert  system 
modeling.  (See  also  W88-04178)  (Lantz-PTT) 
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NEW  METHOD  FOR  QUALITATIVE  SIMULA- 
TION OF  WATER  RESOURCES  SYSTEMS.  2. 
APPLICATIONS, 

Universidade  Nova  de  Lisboa  (Portugal).  Environ- 
mental Systems  Analysis  Group. 
M.  P.  Antunes,  M.  J.  Seixas,  A.  S.  Camara,  and  M. 
Pinheiro. 

Water  Resources  Research  WRERAO,  Vol.  23, 
No.  1 1,  p  2019-2022,  November  1987.  3  fig,  4  tab,  2 
ref,  2  append.  Junta  Nacional  de  Investigacao 
Cientifica  e  Tecnologica  Contract  No.  808.86.110. 

Descriptors:  'Water  resources,  'Simulation  analy- 
sis, 'Expert  systems,  'Water  resources  develop- 
ment, 'Model  studies,  Computer  programs,  SLIN, 
Case  studies,  Data  processing. 

SLIN  is  a  new  dynamic  simulation  methodology 
which  rests  on  expert  based  rules  of  the  if... then 
type.  This  methodology,  easily  implemented  via 
PROLOG,  may  be  advantageously  used  to  model 
data  scarce  or  strictly  qualitative  water  resources 
systems.  Two  such  applications  of  the  SLIN  meth- 
odology are  presented.  The  first  application  is  a 
simple  environmental  impact  model  of  a  hydro- 
power  dam  scheduled  to  be  built  near  Amarante  in 
historic  Northern  Portugal.  A  model  using  SLIN 
was  developed  illustrating  how  expert  rules  are 
defined  and  incorporated.  The  results  obtained 
showed  that  maximum  electrical  production  will 
negatively  impact  the  region.  The  second  example 
deals  with  the  potential  usefulness  of  an  expert- 
based  model  under  crisis  situations  such  as  oil  spills 
in  the  ocean  after  a  tanker  wreck.  This  model  is 
greatly  simplified  at  the  current  stage  but  efforts 
are  underway  to  improve  its  spatial  and  temporal 
refinement  and  add  logical  rules  representing  bio- 
logical, chemical,  and  physical  processes.  As  a 
final  note,  it  should  be  mentioned  that  these  two 
simple  models  are  included  for  mere  illustrative 
purposes  of  a  new  qualitative  simulation  approach 
which  was  developed  as  an  expert  system  model- 
ing tool.  From  a  methodological  standpoint,  there 
are  no  significant  obstacles,  however,  in  using 
SLIN  to  model  more  complex  problems.  (See  also 
W88-04177)  (Lantz-PTT) 
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NEW  METHOD  FOR  QUALITATIVE  SIMULA- 
TION OF  WATER  RESOURCES  SYSTEMS.  1. 
THEORY, 

Universidade  Nova  de  Lisboa  (Portugal).  Environ- 
mental Systems  Analysis  Group. 
A.  S.  Camara,  M.  Pinheiro,  M.  P.  Antunes,  and  M. 
J.  Seixas. 

Water  Resources  Research  WRERAO,  Vol.  23, 
No.  11,  p  2015-2018,  November  1987.  1  fig,  6  ref. 
Junta  Nacional  de  Investigacao  Cientifica  e  Tecno- 
logica Contract  No.  808.86.110. 

Descriptors:  'Water  resources,  'Expert  systems, 
•Simulation  analysis,  'Model  studies,  'Theoretical 
analysis,  SLIN,  'Mathematical  models,  'Water  re- 
sources development,  Data  processing. 

A  new  linguistic  dynamic  modeling  methodology 
(SLIN)  models  systems  defined  by  variables  which 
may  be  qualitative  or  quantitative,  grouped  in 
layers  and  with  values  evolving  through  time.  Sim- 
ulation of  qualitative  variables  is  performed  by 
applying  a  set  of  logical  rules.  Most  important  of 
these  are  base  rules  which  may  be  either  based  on 
'trees'  enumerating  all  possible  operations  between 


ACCURACY  OF  AREAL  RAINFALL  ESTIMA- 
TION: A  CASE  STUDY, 

Centre  National  de  la  Recherche  Scientifique,  Gre- 
noble (France).  Inst,  de  Mecanique  de  Grenoble. 
For  primary  bibliographic  entry  see  Field  2B. 
W88-O4190 

USE  OF  HISTORIC  FLOOD  INFORMATION 
IN  ESTIMATING  FLOOD  PEAKS  ON  UN- 
GAGED  WATERSHEDS, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-04296 


IMPROVED  ALGORITHMS  FOR  RESERVOIR 
CAPACITY  CALCULATION  INCORPORATING 
STORAGE-DEPENDENT  LOSSES  AND  RELI- 
ABILITY NORM, 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Com- 
puter Science  and  Automation. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-04302 
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PARAMETER   ESTIMATION   OF  TEMPORAL 
RAINFALL  MODELS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-O4305 


DAGAN  MODEL  OF  SOLUTE  TRANSPORT  IN 
GROUNDWATER:  FOUNDATIONAL  AS- 
PECTS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-04307 


STATISTICAL  MODELING  OF  SPACE-TIME 
RAINFALL  USING  RADAR  AND  RAIN  GAGE 
OBSERVATIONS, 

Interstate    Commission    on    the    Potomac    River 

Basin,  Rockville,  MD. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-04310 


MONTE  CARLO  STUDIES  OF  SAMPLING 
STRATEGIES  FOR  ESTIMATING  TRIBUTARY 
LOADS, 

Heidelberg  Coll.,  Tiffin,  OH.  Water  Quality  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-04315 


PATTERN  OF  DISTRIBUTION  OF  RADIUM 
226  IN  DRINKING  WATER  OF  TEXAS, 

Texas  Univ.  Health  Science  Center  at  Houston. 

School  of  Public  Health. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04320 


MODELING      OF      EVAPOTRANSPIRATION 
FROM  HOMOGENEOUS  SOBLS, 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field   2D. 

W88-04322 


INTERCOMPARISON  TEST  FOR  CALD3RAT- 
ING  HYDROMETRIC  CURRENT  METERS 
(EIN  RINGVERSUCH  ZUR  KALIBRIERUNG 
HYDROMETRISCHER  FLUGEL), 

Bundesanstalt     fuer     Gewaesserkunde,     Koblenz 

(Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  7B. 

W88-04349 


COMPARISON  OF  TWO  METHODS  FOR  SIM- 
ULATION OF  SODL- WATER  BALANCE  PROC- 
ESSES WITH  SPECIAL  REGARD  TO 
GROUND- WATER  RECHARGE  (VERGLEICH 
ZWEIER  METHODEN  ZUR  SIMULATION 
DER  PROZESSE  DES  BODENWASSERHAU- 
SHALTS,  VORNEHMLICH  DER  GRUNDWAS- 
SERNEUBILDUNG), 

Amt  fuer  Wasser-  und  Abfallwirtschaft,  Muenster 
(Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  2G. 
W88-04350 


RESULTS  OF  MAPPING  A  GROYNE-FIELD 
OF  THE  ELBE  RIVER  NEAR  SCHNAKENBEK 
(ERGEBNISSE  DER  KARTIERUNG  EINES 
BUHNENFELDES  IN  DER  ELBE  BEI  SCHNA- 
KENBEK), 

GKSS  -  Forschungszentrum  Geesthacht  GmbH., 
Geesthacht-Tesperhude  (Germany,  F.R.).  Inst, 
fuer  Chemie. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-04351 


DIMENSIONLESS    S-GRAPHS    FOR    URBAN 
WATERSHEDS, 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  2A. 
W88-04391 


COMPARATIVE  STUDY  OF  INLAND  WATER 
QUALITY  -  SAO  PAULO  (BRAZIL),  FRANCE 
AND  ENGLAND, 

Companhia  de  Tecnologia  de  Saneamento  Am- 

biental,  Sao  Paulo  (Brazil). 

For  primary   bibliographic   entry   see   Field   5G. 

W88-04425 


DISTRIBUTION  AND  ABUNDANCE  OF  TIDAL 
MARSHES  ALONG  THE  COAST  OF  MAINE, 

Maine  Univ.  at  Orono.  Inst,  for  Quaternary  Stud- 
ies. 

For  primary  bibliographic  entry  see  Field  2L. 
W88-04480 
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STEEP  SLOPE  SEWER  CONSTRUCTION  CRI- 
TERIA, 

D.  Eckstein. 

Public  Works  PUWOAH,  Vol.  118,  No.  5,  p  89-90, 

May  1987. 

Descriptors:  'Soil  erosion,  *Slope  protection,  *Soil 
conservation,  *Pipe  lines,  'Plastics,  *Engineering, 
•Abrasion,  *Sewer  systems,  *PVC  pipes,  Flow, 
Abutments,  Maintenance,  Materials  engineering, 
Slope  stabilization,  Conveyance  structures. 

Installation  of  sewer  lines  up  and  down  slopes  is  a 
source  of  concern.  Special  design  considerations 
are  deemed  prudent  at  slopes  in  excess  of  20  de- 
grees. Areas  of  concern  are  constructability,  thrust 
restraints,  abrasion,  maintenance  and  erosion.  PVC 
sewer  pipe  has  proven  to  be  a  natural  for  the  rough 
terrain  of  steep  installations.  Thrust  restraint  in 
steep  slope  applications  must  consider  slippage  and 
energy  produced  in  change  of  velocity  of  media. 
The  abrasion  resistance  of  PVC  pipe  mandates  that 
abrasion  will  not  limit  design  considerations.  Main- 
tenance aspects  of  a  steep  slope  sewer  line  are  very 
positive.  Drop  manholes  or  clean-outs  should  be 
provided  for  easy  cleaning  of  problem  areas.  Ero- 
sion associated  with  steep  slope  sewer  construction 
can  be  minimized  through  backfilling,  bedding  and 
other  methods.  PVC  pipe's  light  weight  and  ease 
of  handling  and  installation,  and  other  constructa- 
bility factors  make  it  worth  consideration.  (Main- 
PTT) 
W88-03599 


INFRASTRUCTURE     AND     THE     ENVIRON- 
MENT, 

For  primary  bibliographic  entry  see  Field  6A. 
W88-03608 


DAM  WATER  INTAKE  WITH  TTERED  TUN- 
NELS, 

S.  S.  Golik. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  10,  p  565-569,  April  1987.  2  fig,  3  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  10, 
p  9-12,  October  1986. 

Descriptors:  *Dams,  'Water  intakes,  'Tunnels, 
•Soviet  Union,  *Earth  dams,  'Construction,  'Seis- 
mic activities,  'Geologic  aspects,  Mountains, 
Design,  Earthquakes,  Concrete,  Rock,  Foundation, 
Shaft,  Water  diversion,  Water  supply,  Pipes, 
Crimea,  Ukraine,  Foreign  research,  Reservoirs, 
Potable  water,  Engineering. 

A  water  intake  was  constructed  in  the  Crimea  at  a 
70-m-high  earth  dam.  The  design  and  location  of 
the  intake  was  substantially  affected  by  the  high 
design  seismic  activity  of  the  region  and  canyon- 
like profile  of  the  river  valley.  The  intake  consists 
of  four  main  elements:  a  tower,  three-tiered  tun- 
nels, pipeline,  and  distribution  chamber.  The  lining 
of  the  tiered  tunnels  is  made  of  in-situ  reinforced 
concrete  35-45  cm  thick,  the  inside  diameter  is  230- 
234  cm,  the  lengths  are  61  m  and  180  m.  The  intake 
tower  is  also  made  of  in-situ  reinforced  concrete.  It 
consists  of  a  round  dry  chamber  and  a  rectangular 
wet  chamber.  The  height  of  the  tower  is  65  m,  the 
outside  diameter  is  8.1  m,  the  inside  diameter  is  6.5 
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m,  and  the  wall  thickness  is  80  cm.  The  wet 
chamber  has  vertical-lift  guard-emergency  gates 
and  trash  racks.  The  dry  chamber  has  vertical  steel 
pipelines  connected  to  the  chamber  by  connecting 
pipes  with  slide  valves.  Water  flows  along  the 
pipeline  tunnel  from  the  tower  to  the  distribution 
chamber.  The  length  of  the  tunnel  is  465  m,  the 
cross  section  is  round,  and  the  lining  is  55-cm- 
thick.  Considering  geological  features,  an  intake 
with  tiered  tunnels  at  an  earth  dam  is  the  most 
economical  and  provides  diversion  of  the  river  and 
intake  of  water  during  construction,  high  reliability 
of  operation,  stability  of  the  structure,  and  meets 
the  requirements  of  the  operating  service  imposed 
on  the  intake  of  water  from  the  reservoir.  (Main- 
PTT) 
W88-03618 


COMPARISON  OF  THE  TENSILE  STRENGTH 
OF  CONCRETE  AND  STEEL-FIBER  CON- 
CRETE IN  BLOCKS  OF  A  TUNNEL  LINING, 

For  primary  bibliographic  entry  see  Field  8F. 
W88-03623 


RECONSTRUCTION  OF  ASPHALT  SHAFT 
WATERBARS  OF  CONTRACTION  JOINTS  OF 
SECTIONS  OF  THE  POWERHOUSE  AT  THE 
LOWER  KAMA  HYDROELECTRIC  STATION, 

T.  N.  Ryumina,  and  G.  T.  Pestov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  10,  p  613-617,  April  1987.  3  fig,  2  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  10, 
p  47-50,  October  1986. 

Descriptors:  'Asphalt,  'Waterbars,  'Contraction 
joints,  'Hydroelectric  stations,  'Construction 
joints,  'Materials  engineering,  'Soviet  Union, 
'Plastics,  Kama  River,  Dams,  Joint  leaks,  Hydro- 
electric power,  Economic  aspects,  Alluvial  soils, 
Earth  dam,  Engineering,  Hydraulics. 

The  Lower  Kama  hydroelectric  station  on  the 
Kama  River  is  a  typical  run-of-river  hydrostation 
with  respect  to  design  and  layout.  The  powerhouse 
is  combined  with  outlets  and  is  divided  into  eight 
sections,  and  the  sections  are  separated  by  30-cm- 
wide  contraction  joints.  The  cavity  of  the  joints 
between  sections  is  sealed  by  asphalt  shaft  water- 
bars.  During  temporary  operation  of  the  hydrosta- 
tion considerable  leaks  into  the  joint  were  ob- 
served. Restoration  of  the  existing  shaft  waterbars 
consisted  of  reducing  the  inflow  into  the  expanded 
joints  so  they  could  be  cleaned  and  resetting  the 
stop  logs  and  sealing  the  spare  water  bar  with 
plastic  mastic  and  equipping  it  with  a  reliable 
mastic  heating  system.  The  cost  of  the  works  per  1 
m  of  the  shaft  water  bar  was  125  rubles.  (Main- 
PTT) 
W88-03628 


CAST-IN-PLACE  PIPE  PROCESS  SAVES  TIME 
AND  MONEY, 

R.  Doss. 

Public  Works  PUWOAH,  Vol.  118,  No.  4,  p  36-38, 

April  1987. 

Descriptors:  'Pipes,  'Casting,  'Drainage  engineer- 
ing, 'Storm  drainage,  'Construction,  'Engineer- 
ing, 'Pipelines,  'Storm  sewers,  'New  Mexico, 
Concrete,  Reinforced  concrete,  Drainage  systems, 
Economic  aspects,  Trenches,  Sewers,  Lasers, 
Grade  control. 

Cast-in-place-pipe  (CIPP)  construction  was  used 
for  the  construction  of  the  Copper  Avenue  Drain- 
age Project.  The  proposed  outlet  consisted  of 
about  19,000  ft  of  concrete  pipe  in  78-,  84-,  90-,  and 
96-in  diameters.  The  project  had  to  be  completed 
in  less  than  240  calendar  days  from  the  date  con- 
struction began.  The  final  engineer's  cost  estimate 
was  $3.3  million  for  the  CIPP  process  and  $4.9 
million  if  reinforced  concrete  pipe  was  used.  Five 
different  pipe  sizes  were  used  on  the  project  which 
required  different  buckets,  forms,  and  CIPP  ma- 
chines for  each  pipe  segment.  Grade  control  for 
the  pipe  was  done  with  a  laser  placed  on  a  tripod 
in  the  bottom  of  the  trench.  The  strength  of  the 
cast-in-place-pipe  structure  permitted  inline  man- 
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holes  to  be  built  on  top  of  the  pipe.  The  final 
project  cost  was  $3.6  million.  (Main-PTT) 
W88-03629 


DENVER'S  LONG  DISTANCE  RAW  SLUDGE 
TRANSFER  PAYS  OFF, 

Metropolitan   Denver   Sewage   Disposal   District 

No.  1,  CO. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-03633 


LONG-TERM  DEFORMATION  AND  FAILURE 
OF  BURIED  PLASTIC  PIPES, 

LUTAB  A.B.,  Bromma  (Sweden). 

For   primary  bibliographic   entry  see   Field   8G. 

W88-03684 


DESIGN     OF     BURIED     STRUCTURES     IN 
SQUEEZING  ROCK  IN  TORONTO,  CANADA, 

University  of  Western  Ontario,  London.  Faculty 

of  Engineering  Science. 

For  primary  bibliographic  entry  see  Field  8E. 

W88-03754 


CANAL    DESIGN:    OPTIMAL    CROSS    SEC- 
TIONS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-03784 


CIRCULAR   GATES   IN   CIRCULAR   AND   U- 
SHAPED  CHANNELS, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Chaire  de  Constructions  Hydraulics. 
For  primary  bibliographic  entry  see  Field  8B. 
W88-03790 


CONTRACTION    RATIOS    FOR    WEIR    AND 
FLUME  DESIGNS, 

Agricultural    Research    Service,    Phoenix,    AZ. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-03791 


NONCIRCULAR  SEWER  DESIGN, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 
W88-03799 


LOWER  BOUND  FOR  THE  THICKNESS  OF 
REVETMENT  BLOCKS, 

University   of  Strathclyde,    Glasgow   (Scotland). 

Dept.  of  Civil  Engineering. 

J.  M.  Townson. 

Proceedings     of    Institutional     Civil     Engineers 

PCIEAT,  Vol.  83,  No.  2,  p  397-407,  June  1987.  9 

fig,  1  tab,  4  ref. 

Descriptors:  *Design  criteria,  'Revetment  blocks, 
♦Harmonic  pressure,  *Breakwaters,  *Sea  walls, 
♦Bank  protection,  'Hydrodynamics,  'Filter  layer, 
Waves,  Downrush,  Model  studies. 

An  estimate  is  made  of  the  response  of  a  facing 
block,  free  to  rotate  about  its  lower  edge,  to  simple 
harmonic  pressure  variation  in  a  free-flowing  filter 
layer.  It  is  therefore  shown  that,  depending  on 
filter  layer  response  and  wave  steepness,  waves  of 
a  height  of  some  four  times  block  thickness  may 
cause  the  entire  upper  edge  to  become  exposed 
during  downrush.  The  concept  is  supported  by 
results  from  simple  model  tests.  (Author's  abstract) 
W88-03806 


ROLLED  CONCRETE  DAMS  USING  GAP- 
GRADED  AGGREGATE, 

For  primary  bibliographic  entry  see  Field  8F. 
W88-03833 


ROCK  FOR  BREAKWATER  CONSTRUCTION 
IN  WESTERN  AUSTRALIA  -  ITS  AVAILABIL- 
ITY AND  INFLUENCE  ON  DESIGN, 


Geological  Survey  of  Western  Australia,  Perth. 
For  primary  bibliographic  entry  see  Field  8G. 
W88-03998 


GEOLOGICAL  FACTORS  IN  SPILLWAY  TER- 
MINAL STRUCTURE  DESIGN, 

Water  Resources  Commission,  Sydney  (Australia). 
R.  C.  Woodward. 

Engineering  Geology  EGGOAO,  Vol.  22,  No.  1,  p 
61-70,  September  1987.  3  fig,  1  tab,  3  ref. 

Descriptors:  'Geohydrology,  *Rock  properties, 
•Spillways,  'Hydraulic  properties,  *Rock  mechan- 
ics, Design  floods,  Flow  patterns,  Rocks,  Erosion, 
Wales. 

Fourteen  spillways  designed  or  operated  by  the 
Water  Resources  Commission  of  New  South 
Wales  were  studied  with  respect  to  the  geological, 
topographic  and  operational  factors  which  influ- 
ence the  type  of  terminal  structure  provided.  In 
the  case  of  frequently  operating  spillways  of  mod- 
erate head  and  moderate  unit  discharge  at  design 
flood,  unlined  or  partially  lined  spillways  with  no 
provision  for  energy  dissipation  can  be  constructed 
in  durable,  lowly  stressed  rock  with  rock  quality 
designation  (R.Q.D.)  generally  greater  than  75% 
and  erodible  seams  generally  absent.  Full  energy 
dissipators  are  required  in  rock  with  R.Q.D.  gener- 
ally less  than  50%  and  erodible  seams  generally 
present.  (Author's  abstract) 
W88-03999 


UNDERSEEPAGE  AT  THE  LOY  YANG  SET- 
TLING POND  DAM, 

State   Electricity   Commission   of  Victoria,   Mel- 
bourne (Australia). 

For  primary  bibliographic  entry  see  Field  8B. 
W88-04000 


SPILLWAY  GATES  AND  BOTTOM  OUTLET 
AT  KOTMALE  DAM, 

Lewin  Fryer  and  Partners,  Hampton  (England). 
J.  Lewin. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  39,  No.  8,  p  11-14,  August  1987.  4 
fig,  7  ref. 

Descriptors:  'Spillways,  'Gates,  'Kotmale  Dam, 
'Hydraulic  structures,  Outlets,  Hydroelectric 
plants,  Electric  power  production,  Weirs. 

The  Kotmale  project  is  one  of  the  five  major 
headworks  projects  undertaken  under  the  Acceler- 
ated Mahaweli  Ganga  scheme  in  Sri  Lanka.  It  is 
the  uppermost  project  in  the  scheme,  and  develops 
the  potential  of  a  major  right  bank  tributary  of  the 
Mahaweli  Ganga,  the  Kotmale  Oya.  It  consists 
essentially  of  a  regulating  reservoir  on  the  Kotmale 
Oya,  formed  by  the  Kotmale  dam  at  a  point  about 
6.6  km  above  its  confluence  with  the  Mahaweli 
Ganga.  A  system  of  tunnels  then  leads  the  regulat- 
ed flow  to  an  underground  powerplant  and  dis- 
charges it  into  the  Mahaweli  approximately  6.4  km 
downstream  of  its  confluence  with  the  Kotmale. 
The  primary  function  of  the  project  is  power  gen- 
eration, but  additional  benefits  will  also  arise  from 
the  increased  regulation  of  river  flows.  The  spill- 
way is  located  on  the  left  bank  and  the  sluiceways 
are  in  the  form  of  a  three-bay  gated  structure 
designed  for  a  probable  maximum  flood  5560  cu 
m/sec.  The  sluiceways  are  arranged  in  an  arc  of  60 
m  radius,  to  align  the  flow  with  the  upper  tapering 
section  of  the  spillway.  Radial  gates  control  the 
discharge.  Each  is  14  m  wide  with  a  gate  height  of 
16.75  m.  The  sill  level  is  at  el.  687.6  m  and  is 
located  0.23  m  below  and  2.65  m  downstream  of 
the  weir  crest  level.  The  normal  upstream  reten- 
tion level  is  el.  703  m,  which  results  in  a  head  of 
15.4  m,  on  the  gates.  The  pivot  radius  is  17.25  m 
and  the  gate  is  supported  by  three  gate  arms  on 
each  side.  (Lantz-PTT) 
W88-04047 


CONCRETE  PILLARS  AND  TRIAXIALLY 
PRESTRESSED  ANCHORAGES  FOR  LARGE 
RADIAL  GATES, 

Porto  Univ.  (Portugal).  Faculdade  de  Engenharia. 
For  primary  bibliographic  entry  see  Field  8F. 


W88-04049 


EVALUATION  OF  UNCERTAINTY  IN  FLOOD 
MAGNITUDE  ESTIMATOR  ON  ANNUAL  EX- 
PECTED DAMAGE  COSTS  OF  HYDRAULIC 
STRUCTURES, 

Wyoming  Univ.,  Laramie.  Water  Resources  Re- 
search Inst. 

For  primary  bibliographic  entry  see  Field  6C. 
W88-04179 


OPTIMIZING  SPILLWAY  CAPACITY  WITH 
AN  ESTIMATED  DISTRIBUTION  OF 
FLOODS, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Engineering  and  Public  Policy. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-04181 


SUBSURFACE  SEA  WATER  INTRUSION  BAR- 
RIER ANALYSIS, 

Miyazaki  Univ.  (Japan).  Dept.  of  Civil  Engineer- 
ing. 
For  primary  bibliographic   entry  see  Field   5G. 

W88-04237 


DESIGN  OF  STORMWATER  DETENTION 
BASINS  FOR  MULTIPLE  DESIGN  FREQUEN- 
CIES, 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  4A. 
W88-04268 


STABILITY    OF    ROCK    PROTECTION    ON 
SLOPES, 

For  primary  bibliographic  entry   see  Field  4D. 
W88-04389 


ANDEKALEKA  GATHERING  TUBE  HYDRO- 
POWER  INTAKE, 

Hydro    Monenco     Consultants    Ltd.,     Montreal 

(Quebec). 

For  primary  bibliographic  entry  see  Field  8C. 

W88-04396 


INITIATIVE      FOR      RISK-BASED      FLOOD 
DESIGN, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6F. 
W88-04398 


MULTIOBJECTIVE  ANALYSIS  IN  OPTIMAL 
SOLUTION  OF  HYDRAULIC  NETWORKS, 

Universita  degli  Studi  *La  Sapienza',  Rome  (Italy). 

Dipt,  di  Meccanica  e  Aeronautica. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-04403 


HEAD  LOSS  IN  SUBMERGED  DROP  STRUC- 
TURES, 

Clemson  Univ.,  SC.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 
W88-04411 


TOWARDS  CONTROL  OF  AN  ESTUARY, 

Ministry   of  Transport   and   Public   Works,   The 

Hague  (Netherlands). 

For  primary  bibliographic  entry  see  Field  2L. 

W88-04428 


8B.  Hydraulics 


NEW  DESIGNS  OF  SPILLWAYS  AT  EARTH 
DAMS, 

Z.  A.  Musaev. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  10,  p  569-575,  April  1987.  4  fig,  4  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  10, 
p  12-17,  October  1986. 
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Descriptors:  'Spillways,  •Earth  dams,  'Dam 
design,  'Inlets,  'Soviet  Union,  'Bazarchai  Reser- 
voir, 'Reservoirs,  Head,  Reservoirs,  Hydraulics, 
Economic  aspects.  Dams,  Trenches,  Inflow,  Circu- 
lation, Water  diversion,  Flow,  Channels. 

When  designing  reservoir  structures,  overflow 
spillways  should  be  designed  to  increase  the  over- 
flow length  with  the  limited  planar  dimensions  of 
the  inlet  by  transferring  the  region  of  water  con- 
veyance within  the  inlet  to  a  lower  elevation  from 
the  free  surface  and  using  the  water  space  freed  for 
additional  intake  of  water.  The  placement  in  the 
trench  of  additional  channels  with  spillway  walls 
on  transverse  beams  makes  it  possible  to  increase 
the  length  of  overflow  and  the  capacity  of  the 
spillway  up  to  three  times.  The  weight  of  the  inlet, 
spillway  walls,  and  water  above  the  spillway 
reduce  the  uplift  pressure  on  the  structure  founda- 
tion which  lightens  the  proposed  spillway  layouts. 
Water  inflow  into  the  trench  in  transverse  and 
longitudinal  direction  provides  uniform  joining  of 
the  additional  water  masses  to  the  main  flow  over 
the  entire  area  of  the  free  water  surface  in  the 
trench.  This  eliminates  transverse  circulation  and 
creates  normal  hydraulic  conditions  of  flow  in  the 
inlet  and  in  the  water  passage  of  the  spillway. 
(Main-PTT) 
W88-03619 


CHARACTERISTICS  OF  TURBULENCE  OF 
THE  BOTTOM  REGION  OF  A  FLOW, 

A.  Y.  Kuz'minov,  and  D.  V.  Shterenlikht. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20 
No.  10,  p  580-585,  April  1987.  4  fig,  22  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
10,  p  22-24,  October  1986. 

Descriptors:  'Turbulent  flows,  'Sediment  trans- 
port, 'Scour,  'Turbulence,  'Soviet  Union,  'Hy- 
drodynamics, 'Bottom  sediments,  'Mathematical 
models,  Erosion,  Formulas,  Empirical  formulas, 
Calculations,  Measurements,  Foreign  research, 
Currents,  Flow. 

A  flow  under  conditions  of  the  start  of  erosion  of  a 
fine-sand  bottom  were  investigated.  All  experi- 
ments were  conducted  in  a  glass  flume  10  x  29.5  m. 
The  water  depths  in  the  flume  varied  from  0.7  to 
9.5  cm.  The  experiments  were  conducted  under  a 
uniform  flow  for  three  slopes  0.005,  0.001,  and 
0.005.  Measurements  were  taken  at  60  depths  from 
the  head  of  the  flume.  Kinematic  characteristics  of 
the  flow  were  measure  by  a  laser  Doppler  flowme- 
ter on  the  axial  vertical.  The  majority  of  the  ex- 
periments were  conducted  with  a  tranquil  state  of 
flow.  Results  showed  that  a  logarithmic  distribu- 
tion of  the  mean  longitudinal  velocities  was  pre- 
served near  the  bottom.  The  complex  character  of 
water  motion  in  the  thin  bottom  region  of  the  flow 
was  also  shown.  (Main-PTT) 
W88-03621 


SOME  REFINEMENTS  OF  THE  CONTRAC- 
TION AND  RESISTANCE  COEFFICIENTS  IN 
THE  CASE  OF  A  SUDDEN  CONTRACTION  OF 
THE  FLOW, 

I.  E.  Idel'chik. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  10,  p  591-594,  April  1987.  3  fig,  1  tab,  5  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  10,  p  29-31,  October  1986. 

Descriptors:  'Inlet  contraction,  'Resistance  coeffi- 
cients, 'Flow,  'Hydraulics,  'Mathematical  models, 
'Hydrodynamics,  'Soviet  union,  Mathematical 
equations,  Mathematical  analysis,  Foreign  re- 
search, Pipes,  Engineering,  Model  studies,  Water 
vessels. 

Previously,  on  the  basis  of  the  Bernoulli  equations 
of  momentum,  a  relation  between  the  hydraulic 
resistance  coefficient  of  an  inlet  with  a  sudden 
contraction  and  the  ratio  of  the  cross-sectional 
areas  of  the  pipe  and  vessel  were  obtained.  An 
erroneous  empirical  formula,  which  does  not  cor- 
respond to  the  experimental  data,  is  given  in  many 
literature  sources  when  determining  the  resistance 
coefficient  in  the  case  of  a  sudden  contraction. 
Numerous  experiments  make  it  possible  to  intro- 
duce a  correction  for  the  coefficient  of  the  filling 


the  cross  section  (the  contraction  coefficient)  in  the 
case  of  a  sudden  contraction  and  flow  through  an 
orifice  under  various  conditions.  The  general  case 
of  flow  through  an  orifice  breaks  down  into  a 
number  of  particular  cases:  inlet  with  a  sudden 
expansion;  outlet  into  unlimited  space;  aperture  in  a 
wall;  orifice  with  sharp  edges;  deep  orifice  with 
sharp  edge  at  inlet;  and  beveled  or  rounded  orifice 
edges.  (Main-PTT) 
W88-03624 


EXPERIMENTAL  INVESTIGATIONS  OF  THE 
DEFORMATION  OF  CHANNELS  OF  SAND 
CANALS, 

For  primary  bibliographic  entry  see  Field  2J. 
W88-03625 


RHEOLOGICAL      PROPERTIES      OF      DIS- 
PERSED CEMENT  GROUTS, 

For  primary  bibliographic  entry  see  Field  8F. 
W88-03626 


RESISTANCE    TO    FLOW    IN    GRAVEL-BED 
RIVERS, 

New  Brunswick  Univ.,  Fredericton.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-03642 


ULTRASONIC    FLOW    MEASUREMENT    IN 
PIPES  AND  CHANNELS, 

Rittmeyer  A.G.,  Zug  (Switzerland). 

For  primary  bibliographic  entry  see  Field  7B. 

W88-03683 


CANAL  DESIGN:  OPTIMAL  CROSS  SEC- 
TIONS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

L.  E.  Flynn,  and  M.  A.  Marino. 

Journal  of  Irrigation  and  Drainage  Engineering 

JIDEDH  (ASCE),  Vol.   113,  No.   3,  p  335-355, 

August   1987.  2  fig,  3  tab,   12  ref,  append.  ARS 

Cooperative  Agreement  4350-H. 

Descriptors:  'Design  criteria,  'Canals,  'Optimiza- 
tion, 'Cross  sections,  'Construction,  'Hydrodyna- 
mics, Flow,  Excavation,  Computers. 

Canal  cross-section  designs  for  uniform  flows  are 
contrasted  and  compared  by  using  nondimensional 
shape  parameters.  The  basic  relations  among  the 
cross-section  shapes  and  design  variables  (the 
wetted  perimeter,  the  water  depth,  the  water  sur- 
face width,  the  cross-sectional  area,  the  lining 
volume,  the  excavation  volume,  etc.)  are  exposed. 
These  relations  are  used  to  uncover  robust  rules 
that  can  determine  optimal  canal  designs  for  ele- 
mentary problems,  directly  from  flow  information 
such  as  capacity,  velocity,  slope,  and  roughness. 
For  problems  involving  complex  limits  and  eco- 
nomics, the  relations  are  combined  with  optimiza- 
tion methods  to  solve  for  the  economically  optimal 
cross  sections.  The  possible  cross  sections  are  para- 
meterized by  at  most  two  variables,  so  the  calcula- 
tions do  not  require  the  use  of  sophisticated  optimi- 
zation methods  or  large  computers.  (Author's  ab- 
stract) 
W88-03784 


CIRCULAR  GATES  IN  CIRCULAR  AND  U- 
SHAPED  CHANNELS, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Chaire  de  Constructions  Hydraulics. 
W.  H.  Hager. 

Journal  of  Irrigation  and  Drainage  Engineering 
JIDEDH  (ASCE),  Vol.  113,  No.  3,  p  413-419, 
August  1987.  7  fig,  3  ref. 

Descriptors:  'Equations,  'Circular  gates,  'Chan- 
nels, 'Hydrodynamics,  'Gages,  'Gates,  'Hydrau- 
lic gates,  'Flow  measurement,  'Stage-discharge 
relations,  Discharge  head,  'Channel  flow,  Coeffi- 
cients, Surface  area,  Flow. 

The  discharge-head  relation  of  flows  in  circular 
and  U-shaped  channels  under  circular  thin  plate 


gates  is  established.  The  coefficient  of  discharge  is 
determined  experimentally  and  it  is  found  that  only 
the  effect  of  the  relative  gate  opening  is  significant. 
Peculiarities  of  the  free  surface  downstream  of  the 
gate  section  are  described  in  detail.  (Author's  ab- 
stract) 
W88-03790 


CONTRACTION  RATIOS  FOR  WEIR  AND 
FLUME  DESIGNS, 

Agricultural    Research    Service,    Phoenix,    AZ. 
Water  Conservation  Lab. 
A.  J.  Clemmens,  M.  G.  Bos,  and  J.  A.  Replogle. 
Journal  of  Irrigation  and   Drainage  Engineering 
JIDEDH  (ASCE),  Vol.    113,  No.   3,  p  420-424, 
August  1987.  3  fig,  4  ref. 

Descriptors:  'Equations,  'Design  criteria,  'Weirs, 
♦Flumes,  'Channels,  'Gaging,  'Discharge  meas- 
urement, 'Stage-discharge  relations,  'Stream 
gages,  'Froude  number,  'Hydrodynamics,  Sedi- 
ments, Flow,  Surface  area. 

A  new  approach  to  the  design  of  flumes  and  weir 
for  open  channels  is  developed.  The  approach  is 
based  on  matching  the  flume  to  approach  channel 
conditions  thus  providing  an  appropriate  Froude 
number  in  the  approach  channel  for  the  passage  of 
sediment  and  for  producing  a  stable  readable  water 
surface  at  the  head  measurement  station.  The  pro- 
cedure is  graphical  and  is  applicable  to  approach 
sections  and  control  sections  of  any  shape.  (Au- 
thor's abstract) 
W88-03791 


NONCIRCULAR  SEWER  DESIGN, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
P.  K.  Swamee,  R.  Bhargava,  and  A.  K.  Sharma. 
Journal  of  Environmental  Engineering  JOEDDU 
(ASCE),  Vol.  113,  No.  4,  p  824-833,  August  1987. 
4  fig,  4  tab,  3  ref. 

Descriptors:  'Noncircular  sewers,  'Design  crite- 
ria, 'Construction,  'Sewers,  'Sewer  hydraulics, 
'Hydrodynamics,  Flow,  Velocity,  Discharge, 
Sewers. 

A  direct  and  simple  method  is  presented  for  the 
determination  of  sewer  geometry  of  circular  and 
noncircular  shapes  for  partly  full-flowing  condi- 
tions with  the  known  variables  being  discharge, 
bed  slope,  and  Mannings  roughness  coefficient. 
Methodology  has  been  developed  for  satisfying  the 
minimum  and  maximum  velocity  constraints  in  a 
design  procedure.  A  criteria  of  time  of  existence  of 
self-cleaning  velocity  has  been  suggested  for 
checking  against  self-cleaning  velocity.  It  is  hoped 
that  this  criteria  will  rationalize  the  design  proce- 
dure. (Author's  abstract) 
W88-03799 


TRANSFORMATION  OF  REGULAR  WAVES, 

Manchester  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

R.  H.  Swift,  and  J.  C.  Dixon. 
Proceedings     of    Institutional     Civil     Engineers 
PCIEAT,  Vol.  83,  No.  2,  p  359-380,  June  1987.  13 
fig,  19  ref. 

Descriptors:  'Wave  transformation,  'Shoaling 
waves,  'Waves,  'Hydrodynamics,  Design  stand- 
ards, Prediction,  Equations,  Shallow  water, 
Energy. 

Results  are  presented  from  calculations  for  shoal- 
ing waves  using  a  development  of  Dean's  non- 
linear stream  function  which  display  better  agree- 
ment with  previous  experimental  data  for  parallel 
waves  in  shallow  water  than  other  currently  avail- 
able theories.  The  results  are  presented  in  a  manner 
suitable  for  design  applications.  In  addition  to 
wave  height  evaluation,  curves  have  been  given  to 
aid  the  prediction  of  other  parameters  of  design 
interest,  such  as  crest  elevation  and  horizontal 
water  particle  velocity.  It  is  demonstrated  that  the 
stream  function  series  type  of  solution  is  particular- 
ly suitable  for  this  application,  because  the  integral 
wave  properties  required  for  shoaling  predictions 
may  be  obtained  directly  from  the  stream  function 
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solution,  without  performing  integrations  in  the 
body  of  the  wave.  It  is  also  shown  that  the  conser- 
vation of  wave  action  flux  and  wave  energy  flux 
lead  to  identical  results  in  terms  of  wave  shoaling 
predictions.  (Author's  abstract) 
W88-03804 


LOWER  BOUND  FOR  THE  THICKNESS  OF 
REVETMENT  BLOCKS, 

University   of  Strathclyde,   Glasgow   (Scotland). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8 A. 

W88-03806 


FLUID  MECHANICS  AND  UNIT  OPER- 
ATIONS, 

Missouri  Univ.  -Rolla.  Dept.  of  Chemical  Engineer- 
ing. 

D.  S.  Azbel,  and  N.  P.  Cheremisinoff. 
Ann  Arbor  Science,  Ann  Arbor,  MI.  1983.  1160  p. 

Descriptors:  *Hydraulics,  'Fluid  mechanics,  "Hy- 
drodynamics, Model  studies,  Mathematical  studies, 
Hydrostatic  pressure,  Laminar  flow,  Turbulent 
flow,  Viscous  flow,  Pipe  flow,  Pumps,  Sedimenta- 
tion, Thickening,  Clarification,  Centrifugation, 
Mixing,  Filtration,  Fluidized  beds,  Entrainment, 
Settling  velocity,  Bernoulli  equation,  Eddies,  Fric- 
tion, Heat  transfer,  Kinetics,  Mass  transfer,  Shear, 
Stokes  law. 

A  book  on  fundamentals  of  applied  fluid  mechanics 
is  divided  into  four  sections:  approaches  to  prob- 
lem analysis,  modeling,  and  fluid  transport  proper- 
ties; internal  problems  of  hydrodynamics,  external 
hydrodynamics,  and  mixed  problems  of  hydrodyn- 
amics. The  unit  operation  concept  allows  an  indus- 
trial practice  to  be  treated  generally,  even  though 
it  may  be  used  in  several  industries.  In  addition  to 
introductory  information  on  fluid  mechanics,  unit 
operations,  modeling,  hydraulic  processes,  and  hy- 
drostatics, some  specific  subjects  of  interest  to  the 
water  and  hydropower  industries  are  flow  regimes, 
hydraulic  resistance  in  pipe  flow,  fluid  transport  by 
pumps,  sedimentation,  thickening,  clarification, 
centrifugal  separation,  mixing,  filtration,  fluidized 
beds,  entrainment,  and  bubbling.  (Cassar-PTT) 
W88-03979 


GEOLOGICAL  FACTORS  IN  SPILLWAY  TER- 
MINAL STRUCTURE  DESIGN, 

Water  Resources  Commission,  Sydney  (Australia). 
For  primary  bibliographic  entry  see  Field  8A. 
W88-03999 


UNDERSEEPAGE  AT  THE  LOY  YANG  SET- 
TLING POND  DAM, 

State  Electricity   Commission   of  Victoria,   Mel- 
bourne (Australia). 
S.  J.  Fletcher,  and  I.  V.  Pedler. 
Engineering  Geology  EGGOAO,  Vol.  22,  No.  1,  p 
71-81,  September  1987.  7  fig,  6  ref. 

Descriptors:  *Dam  stability,  *Dams,  *Seepage, 
*Loy  Yang  Dam,  'Settling  basins,  Hydraulic  struc- 
tures, Piezometry,  Geohydrology,  Groundwater 
level,  Structural  geohydrology,  Power  stations. 

The  Loy  Yang  Settling  Pond  was  constructed  at 
Traralgon  South  in  the  Latrobe  Valley,  Victoria, 
to  service  the  4000  MW  brown  coal-fired  Loy 
Yang  Power  Project  during  its  construction  and 
operation.  Filling  of  the  Pond  commenced  in  Octo- 
ber 1979  and  pressures  monitored  by  foundation 
piezometers  and  groundwater  observation  bores 
indicated  that  underseepage  was  occurring.  The 
monitoring  and  investigation  programs  are  de- 
scribed, and  the  geohydrological  models  postulat- 
ed to  explain  the  cause  and  extent  of  underseepage 
and  the  effect  of  underseepage  on  the  stability  of 
the  dam  are  presented  and  discussed.  Details  of  the 
relief  well  installation,  operation  and  effectiveness 
are  also  discussed.  (Author's  abstract) 
W88-O4OO0 


PREVENTING     CAVITATION     IN     FRANCIS 
RUNNERS, 

Bharat  Heavy  Electricals  Ltd.,  Bhopal  (India). 


M.  N.  Khan. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  39,  No.  8,  p  15-16,  21,  August 
1987.  3  fig,  4  ref. 

Descriptors:  'Cavitation,  'Hydraulic  profiles, 
•Francis  turbines,  Flow,  Fluid  mechanics,  Bounda- 
ry layer  suction,  Flow  splitters,  Costs,  Economic 
aspects. 

The  problem  of  leading  edge  cavitation  is  mainly 
observed  in  medium-head  Francis  runners.  The 
phenomenon  has  been  reported  in  recent  years  in 
relation  to  machines  at  the  Krasnoyarsk  and  Bratsk 
powerhouses  in  the  USSR.  The  problem  has  also 
occurred  at  the  La  Grande  2  powerhouse  in 
Canada.  For  machines  already  in  operation,  four 
remedial  measures  are  suggested,  two  based  on  the 
principle  of  boundary  layer  suction,  one  based  on 
flow  splitting,  and  one  based  on  a  modification  of 
the  leading  edge  in  the  near-skirt  zone.  Of  the  four 
methods  considered,  those  based  on  the  boundary 
layer  suction  method  are  likely  to  be  the  most 
inexpensive  yet  the  most  effective  to  solve  the 
problem  of  leading  edge  cavitation.  (Lantz-PTT) 
W88-04048 


WATERHAMMER  AND  GOVERNOR  ANALY- 
SIS, 

Clifton  and  Associates,  Seattle,  WA. 

L.  Clifton. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  39,  No.  8,  p  31-32,  35-39,  August 

1987.  12  fig,  8  ref. 

Descriptors:  'Waterhammer,  'Water  pressure, 
•Pressure  transients,  'Hydraulic  properties,  Flow 
profiles,  Hydraulic  models,  Elasticity,  Mathemati- 
cal models,  Model  studies. 

Pressure  transients,  known  as  waterhammer,  occur 
whenever  the  flow  through  a  reaction  turbine 
changes.  These  pressure  transients  affect  the  stabil- 
ity of  governors  and  limit  the  quality  of  speed 
regulation  obtainable  for  a  given  amount  of  rota- 
tional inertia.  An  accurate  waterhammer  model  is 
therefore  necessary  to  predict  the  performance  of 
reaction  turbine  governors.  Since  the  incompress- 
ible waterhammer  model  overestimates  the  magni- 
tude of  the  pressure  transients,  it  might  be  expected 
that  the  design  formulae  derived  from  this  model 
would  be  conservative.  When  the  compressibility 
of  the  water  and  the  elasticity  of  the  penstock 
begin  to  have  a  significant  effect  the  gains  for  a 
stable  governor  are  lower  than  expected  from  the 
incompressible  model.  Also  the  quality  of  speed 
regulation  will  be  less  than  that  predicted  by  the 
incompressible  model.  By  using  the  simple  in- 
compressive  water-hammer  model,  the  speed  of 
deviation  would  be  underestimated  by  almost  a 
factor  of  two.  (Lantz-PTT) 
W88-04051 


OPTIMIZING  SPILLWAY  CAPACITY  WITH 
AN  ESTIMATED  DISTRIBUTION  OF 
FLOODS, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Engineering  and  Public  Policy. 

D.  Resendiz-Carrillo,  and  L.  B.  Lave. 

Water  Resources  Research  WRERAO,  Vol.  23, 

No.  11,  p  2043-2049,  November  1987.  5  fig,  3  tab, 

22  ref.  NSF  Grant  No.  CES-86  19699. 

Descriptors:  'Spillways,  'Flood  control,  'Hydrau- 
lic structures,  'Flow  control,  Dams,  Costs,  Flood 
damage,  Construction  costs,  Flood  peak,  Case 
studies,  Rio  Grande  River,  Embudo,  New  Mexico. 

A  model  of  social  cost  minimizing  spillway  capac- 
ity for  dams  was  constructed  using:  (1)  the  estimat- 
ed distribution  of  peak  flows  from  historical  data, 
(2)  the  estimated  relationship  between  spillway  ca- 
pacity and  cost,  and  (3)  a  characterization  of 
downstream  flood  damage  from  dam  failure.  Net 
social  cost  is  the  sum  of  construction  costs  and 
expected  flood  damage.  This  model  is  applied  to 
data  for  the  Rio  Grande  River  at  Embudo,  New 
Mexico.  Minimum  social  cost  is  attained  at  a  spill- 
way capacity  much  smaller  than  that  needed  to 
handle  a  probably  maximum  flood.  (Author's  ab- 
stract) 


W88-04181 


MIXING  IN  RIVER  UNDERFLOW, 

Western  Australia  Univ.,  Nedlands. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-04232 


NEGATIVELY  BUOYANT  FLOW  IN  A  DI- 
VERGING CHANNEL.  I:  FLOW  REGIMES, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

T.  R.  Johnson,  G.  J.  Farrell,  C.  R.  Ellis,  and  H.  G. 

Stefan. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

113,  No.  6,  p  716-730,  June  1987.  21  fig,  12  ref, 

append.  NSF  Grant  No.  CEE  8308471. 

Descriptors:  'Diffusers,  'Turbidity  currents, 
•Density  currents,  'Buoyant  flow,  *Channels, 
•Flow  profiles,  Hydraulic  profiles,  Diverging 
channels,  Hydraulic  models,  Negative  buoyancy, 
Mathematical  studies,  Channel  flow. 

Negatively  buoyant  (plunging)  flow  entering  a 
horizontal  and  diverging  channel  has  been  studied 
in  the  laboratory.  Such  flow  is  found  at  the  heads 
of  reservoirs  and  near  effluent  sites  into  lakes.  Six 
flow  regimes  could  be  distinguished  in  the  experi- 
ments. The  flows  are  similar  to  nonbuoyant,  two- 
dimensional  diffuser  flow,  but  negative  buoyancy 
adds  several  variations.  Six  main  flow  regimes 
were  observed.  Flow  patterns  were  observed  at 
four  inflow  channel  aspect  ratios  and  diffuser  half 
angle  from  3  ato  90  degrees.  The  observations  are 
reported  in  the  form  of  photographs  fand  graphs 
that  can  be  used  to  predict  flow  separation  and 
stall  for  aspect  ratios  from  0.48  to  7.9  and  inflow 
densimetric  Froude  numbers  from  1.5  to  10. 
(Lantz-PTT) 
W88-04233 


NEGATIVELY  BUOYANT  FLOW  IN  A  DI- 
VERGING CHANNEL.  II:  3-D  FLOW  FIELD 
DESCRIPTIONS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

T.  R.  Johnson,  C.  R.  Ellis,  G  J.  Farrell,  and  H.  G. 

Stefan. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

113,  No.  6,  p  731-742,  June  1987.   19  fig,  7  ref, 

append.  NSF  Grant  No.  CEE  8308471. 

Descriptors:  •Diffusers,  'Turbidity  currents, 
'Density  currents,  'Buoyant  flow,  'Channels, 
'Flow  profiles,  'Three-dimensional  flow,  'Field 
tests,  Buoyancy,  Hydraulic  models,  Negative 
buoyancy,  Mathematical  studies,  Stratified  flow. 

Diffuser  flow  concepts  are  explained  and  related  to 
observations  made  in  the  experimental  setup  in  part 
1  of  this  paper.  Six  flow  regimes  were  identified 
for  the  negatively  buoyant  flow  in  a  diverging 
horizontal  channel  by  following  dye  tracers  placed 
either  in  the  inflowing  or  ambient  water.  The  flow 
regimes  were  related  to  several  independent  varia- 
bles and  illustrated.  The  internal  diffuser  flow  me- 
chanics and  controlling  forces,  are  emphasized, 
especially  the  effects  of  buoyancy.  The  entire 
plunging  flow  field  may  be  divided  into  three 
regions:  a  momentum-dominated  region  (upstream) 
and  a  buoyancy-dominated  region  (downstream) 
separated  by  the  plunging  region.  In  the  momen- 
tum-dominated region,  the  flow  pattern  is  basically 
that  of  a  nonbuoyant  flow.  In  the  buoyancy-domi- 
nated region  the  flow  changes  to  a  stratified  two- 
layer  system.  Far  downstream  the  underflow  is 
symmetrical  and  radial.  The  number  of  flow  re- 
gimes given  in  part  1  may  be  reduced  by  consider- 
ing flow  mechanics.  Three  basic  ideas  are  particu- 
larly helpful.  First,  if  the  diffuser  were  of  infinite 
length  the  downstream  flow  condition  would,  in 
all  buoyant  flow  cases,  be  a  uniformly  stratified 
flow.  Because  the  diffuser  in  the  experiments  is  of 
finite  length,  stratified  flow  may  not  be  seen.  The 
observed  flow,  therefore,  may  only  be  the  up- 
stream portion  of  a  larger  complete  flow  field. 
Second,  the  flow  patterns  observed  in  nonbuoyant 
2-D  diffuser  flow  are  still  present  in  the  momen- 
tum-dominated part  of  the  flow  and  the  upper 
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layer  of  ambient  return  flow  is  superimposed  over 
these  flow  patterns.  Finally,  buoyancy  can  reduce 
or  eliminate  separated  flow  and  transverse  mixing 
regions.  (See  also  W88-04233)  (LanU-PTT) 
W88-04234 


VELOCITY     AND     DISCHARGE     IN     COM- 
POUND CHANNELS, 

Ulster  Univ.,  Coleraine  (Northern  Ireland).  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 
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QUICK  STROKING:  DESIGN  OF  TIME-OPTI- 
MAL VALVE  MOTIONS, 

Alabama  Univ.,  University.  Dept.  of  Mechanical 

Engineering. 

D.  E.  Goldberg,  and  C.  L.  Karr. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

113,  No.  6,  p  780-795,  June  1987.  11  fig,  1  tab,  12 

ref,  2  append.  NSF  Grant  No.  MSM-8451610. 

Descriptors:  'Quick  stroking,  'Hydraulic  proper- 
ties, 'Hydraulic  structures,  'Valves,  Valve  mo- 
tions, Unsteady  flow,  Computer  programs,  Com- 
puter models,   Pipe  flow,   Pipes,   Model  studies. 

Despite  major  advances  in  the  science  of  pipeline 
transient  analysis,  design  for  unsteady  flow  remains 
largely  an  art.  A  fast,  simple,  yet  effective  tech- 
nique for  valve-motion  synthesis  called  quick 
stroking  (QS)  is  presented  in  general  and  as  a 
BASIC  computer  program  for  execution  on 
widely  available  personal  computers.  The  method 
is  also  applied  to  several  single  pipe  example  prob- 
lems, including  cases  with  high  or  low  pipe  fric- 
tion, and  upstream  or  downstream  valve  locations. 
These  case  studies  show  the  QS  procedure  to  be  a 
fast  and  simple  method  of  synthesizing  time-opti- 
mal valve  motions.  A  sensitivity  analysis  demon- 
strated the  insensitivity  of  QS  with  linear  interpola- 
tion to  wave-speed  errors.  The  same  analysis 
showed  the  importance  of  the  intentional  underes- 
timation of  wave-speed  values  when  using  the 
more  rapid  WS  valve  motion.  (Lantz-PTT) 
W88-04238 


GYARMATI  PRINCIPLE  AND  OPEN-CHAN- 
NEL VELOCITY  DISTRIBUTION, 

Guangdong  Research  Ins.,  Guangzhou  (China). 

H.  C.  Hou,  and  J.  R.  Kuo. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

113,  No.  5,  p  563-572,  May  1987.  2  fig,  2  tab,  14  ref, 

append. 

Descriptors:  'Gyannati  principle,  'Open-channel 
flow,  'Flow  velocity,  Mixing,  Mathematical  stud- 
ies, Mathematical  equations,  Channel  flow. 

The  relationship  between  mixing-length  theory  and 
nonlinear  theory  was  studied  for  analysis  of  veloci- 
ty distribution  in  open-channel  flow.  The  equation 
of  motion  for  open-channel  flow  can  be  obtained 
by  the  Gyarmati  integral,  which  includes  the  linear 
and  nonlinear  terms  of  dissipation  potential.  The 
velocity  distribution  for  laminar  and  turbulent 
flows  in  an  open  channel  can  be  deduced  by  this 
integral.  The  relationship  between  the  theory  of 
minimum  energy  dissipation  rate  and  the  Gyarmati 
principle  shows  that  the  constitutive  structure  of 
the  mixing-length  model  is  valid  in  principle  from 
the  thermodynamic  point  of  view.  For  the  simple 
case  of  quasi-uniform  river  flow,  the  Gyannati 
integral  of  maximization  should  be  reduced  to  the 
theory  of  minimum  energy  dissipation  rate.  (Au- 
thor's abstract) 
W88-04265 


ENTROPY  AND  PROBABDLITY  CONCEPTS  IN 
HYDRAULICS, 

Pittsburgh  Univ.,  PA. 

C.  L.  Chiu. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

113,  No.  5,  p  583-600,  May   1987.  7  fig,  9  ref, 

append. 

Descriptors:  'Hydraulics,  'Entropy,  'Sediment 
transport,  'Hydraulic  properties,  'Open-channel 
flow,  Flow  velocity,  Shear  stress,  Suspended  sedi- 
ments, Mathematical  studies,  Probabilistic  process. 


The  concept  of  entropy  based  on  probability  has 
been  applied  in  modeling  the  vertical  distributions 
of  the  velocity,  shear  stress,  and  (suspended)  sedi- 
ment concentration  in  open-channel  flows.  A  ve- 
locity distribution  equation  derived  by  the  entro- 
py-maximization principle  has  advantages  oyer  the 
Prandtl-von  Karman  universal  velocity  distribu- 
tion equation.  The  (maximized)  entropy  functions 
derived  for  the  velocity  distribution  and  sediment 
transport  are  effective  in  reflecting  the  effects  of 
the  size  of  suspended  sediment,  coarseness  of  bed 
material,  and  sediment  concentration.  They  can, 
therefore,  be  used  as  variables  for  characterizing 
and  comparing  various  open-channel  flows. 
Through  their  sensitivities  to  the  various  param- 
eters needed  to  describe  flow  and  sediment  trans- 
port characteristics,  entropy  functions  can  also  be 
used  to  obtain  much-needed,  new  equations  for  the 
estimation  of  parameters  difficult  to  determine 
owing  to  insufficient  numbers  of  equations  avail- 
able. The  entropy  concept  provides  an  excellent 
vehicle  for  introducing  probability  into  hydraulics, 
and  such  an  introduction  makes  dealing  with  un- 
certainties inherent  in  hydraulic  processes  possible. 
This  can  help  develop  sampling  schemes,  in  addi- 
tion to  modeling  and  parameter  estimation.  (Au- 
thor's abstract) 
W88-04267 


INITIAL  DILUTION  OF  HORIZONTAL  JET 
IN  CROSSFLOW, 

Hong   Kong  Univ.   Dept.   of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-04269 


HYDRAULICS  OF  SHALLOW  AND  STRATI- 
FIED MIXING  CHANNEL, 

University  of  Western  Ontario,  London.  Faculty 

of  Engineering  Science. 

For  primary  bibliographic  entry  see  Field  5E. 
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EXPERIMENTAL  INVESTIGATION  OF  UN- 
STEADY SUBMERGED  AXISYMMETRIC 
JETS, 

Clemson  Univ.,  SC.  Dept.  of  Civil  Engineering. 
F.  M.  Fang,  and  B.  L.  Sill. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
113,  No.  5,  p  663-669,  May  1987.  3  fig,  3  ref, 
append.  NSF  Grant  No.  CEE-8213187. 

Descriptors:  'Mixing,  'Jets,  'Hydraulic  properties, 
'Submerged  jets,  Flow  velocity,  Axisymmetric 
flow,  Turbulent  flow,  Flow  profiles,  Discharge. 

The  centerline  velocity  decay  of  unsteady  axisym- 
metric turbulent  jets  was  investigated.  By  using  a 
new  time  scale,  T,  jet  centerline  velocity  behavior 
(for  a  ramp  discharge  variation)  can  be  catego- 
rized. Results  show  that  for  large  values  of  T  sub 
f/T  sub  i  (where  T  sub  i  and  T  sub  f  are  the  travel 
times  to  a  measurement  station  for  parcels  released 
at  t=o  and  t= delta  t)  the  jet  behaves  essentially  in 
a  steady  fashion,  while  for  small  values  of  T  sub  f/ 
T  sub  i  the  velocities  depart  from  those  calculated 
by  steady  analyses.  It  appears  that  the  times  T  sub  f 
and  T  sub  i  are  useful  in  categorizing  unsteady  jets 
with  ramp  discharges  as  steady  or  unsteady  in 
behavior.  Primary  results  may  be  summarized  as 
follows:  (1)  An  appropriate  time  scale  to  describe 
the  centerline  velocity  of  an  unsteady  nonbuoyant 
axisymmetric  jet  is  found,  based  on  steady  state 
calculations,  and  it  represents  the  travel  time  for  a 
released  fluid  parcel  to  reach  a  certain  downstream 
distance;  and  (2)  At  a  fixed  downstream  location 
for  T  sub  f/T  sub  i  >  30,  the  jet  behaves  essential- 
ly as  a  steady  discharge  with  respect  to  centerline 
velocity.  For  5  <  T  sub  f/T  sub  i  <  30,  the  jet  still 
behaves  in  a  quasi-steady  fashion.  With  values  for 
T  sub  f/T  sub  i  <  1,  the  jet  is  obviously  unsteady 
in  behavior.  (Lantz-PTT) 
W88-04272 


HYDRAULICS  OF  TWO-LEVEL  DENIL  FISH- 
WAY, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

N.  Rajaratnam,  C.  Katopodis,  and  L.  Flint- 
Petersen. 
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Descriptors:  'Fishways,  'Hydraulic  properties, 
•Denil  fishway,  Hydraulic  structures,  Channels, 
Baffles,  Design  criteria,  Flow  profiles. 

Among  the  several  designs  of  Denil  fishways  that 
have  been  tested,  the  generally  used  design  is  the 
so-called  simple  Denil.  The  simple  Denil  consists 
of  a  rectangular  flume  of  full  width  B,  housing 
baffles  that  reduce  the  clear  width  to  b,  and  a  V- 
shaped  vane  at  the  bottom.  In  the  so-called  stand- 
ard design,  B  =  0.56  m  (22  in),  b  =  0.36  m  (14  in), 
the  spacing  of  the  baffles  is  0.25  m  (10  in),  and  the 
baffles  are  placed  at  an  angle  of  45  degrees  to  the 
(upstream)  bed.  This  design,  along  with  some 
minor  variations,  has  been  previously  studied  for 
use  in  inland  waterways  in  western  Canada.  When 
a  Denil  fishway  has  to  be  designed  with  a  large  d/ 
b  ratio,  it  is  advisable  to  install  a  roof  at  a  height  of 
3b,  thereby  producing  a  two-level  Denil.  When  the 
depth  d  for  a  given  flow  is  less  than  the  height  d 
sub  1  of  the  lower  Denil,  it  will  function  as  a  simple 
Denil.  If  d  >  d  sub  1,  then  the  lower  Denil  will  act 
like  a  conduit  and  the  upper  Denil  will  carry  the 
excess  flow.  It  appears  to  be  a  good  idea  to  make 
the  baffles  in  the  upper  Denil  identical  to  those  of 
the  simple  Denil.  The  two-level  Denil  is  much 
better  than  the  simple  Denil  when  the  d/b  ratio  is 
very  large  from  fish  passage  considerations. 
(Lantz-PTT) 
W88-04273 


ONSET  OF  UNDERFLOW  IN  SLIGHTLY  DI- 
VERGING CHANNELS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

J.  Akiyama,  and  H.  G.  Stefan. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

113,  No.  7,  p  825-844,  July  1987.  17  fig,  3  tab,  17 

ref,  append.  NSF  Grant  No.  CEE  830  8471. 

Descriptors:  'Density  currents,  'Underflow,  'Di- 
verging channels,  Hydraulic  properties,  Inflow, 
Flow  profiles,  Water  temperature,  Hydraulic 
design,  Mathematical  analysis,  Mathematical  stud- 


Experiments  were  conducted  in  a  horizontal  labo- 
ratory channel  with  slightly  diverging  walls  to 
simulate  buoyancy  driven  plunging  flow.  A  tem- 
perature difference  between  inflow  and  down- 
stream ambient  provided  the  density  differential 
that  initiates  the  underflow.  Temperature  profiles 
and  flow  visualization  were  used  to  determine  flow 
conditions  in  the  plunge  region.  Channel  diver- 
gence angles  (half-angles)  from  1-15  degrees  were 
investigated.  Volumetric  flow  rates  in  the  sinking 
flow  increase  from  0-45%  during  the  plunging 
process.  Maximum  entrainment  rates  were  nearly 
linearly  related  to  divergence  angle.  Depths  of  the 
underflow  downstream  from  the  plunge  line  were 
from  0.65-0.9  times  the  depth  at  the  plunge  line. 
Densimetric  Froude  numbers  from  0.56-0.89  occur 
at  the  plunge  line,  depending  on  the  channel  diver- 
gence angle  and  the  discharge  densimetric  Froude 
number.  A.  flow  analysis  that  explains  and  supports 
the  experimental  data  is  presented.  Channel  expan- 
sion affects  the  plunging  process  significantly,  par- 
ticularly entrainment  rates  and  densimetric  Froude 
numbers  at  plunging.  (Author's  abstract) 
W88-04387 


FLOW    OF    SURFACE    BUOYANT    JET    IN 
CROSS  FLOW, 

Hydrological  Research  Unit,   Wallingford   (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  5B. 
W88-04390 


STEADY  FLOW  OVER  AN  OBSTACLE, 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Aerospace  Engineering. 

G.  A.  Lawrence. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

113,  No.  8,  p  981-991,  August  1987.  7  fig,  10  ref, 

append.  NSF  Grant  No.  CEE-82 12073. 
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Descriptors:  'Hydraulic  jump,  'Fluid  mechanics, 
'Steady  flow,  'Hydraulic  properties,  Hydraulic 
friction,  Flow  profiles,  Friction,  Flow  rates. 

A  classification  scheme  derived  from  basic  hydrau- 
lic principles  predicts  the  regime  of  steady  flow 
over  a  fixed  obstacle.  An  interesting  feature  of  the 
scheme  is  prediction  that  for  the  same  range  of 
parameters  both  a  supercritical  flow  and  a  flow 
with  a  stationary  upstream  hydraulic  jump  are 
possible.  Experiments  confirm  this  result  and  show 
that  the  nature  of  the  flow  is  dependent  on  the 
history  of  its  establishment.  The  extent  of  the  hys- 
teresis loop  is  less  than  predicted,  since  the  length 
of  the  obstacle  and  the  length  of  the  jump  are 
assumed  to  be  much  less  than  the  distance  from  the 
jump  to  the  obstacle.  Frictional  effects  fix  the 
position  of  the  jump.  In  previous  theories,  devel- 
oped primarily  for  flow  over  a  towed  obstacle, 
bores  were  found  to  move  away  from  the  obstacle 
at  a  constant  speed,  since  friction  was  neglected. 
This  results  in  a  lower  flow  rate  over  the  obstacle 
than  the  flow  rate  upstream.  When  this  difference 
is  taken  into  account,  the  results  for  the  fixed 
obstacle  case  are  reconciled  with  those  for  the 
towed  obstacle  case.  (Lantz-PTT) 
W88-04393 


TWO-DIMENSIONAL     BUOYANT     JETS     IN 
TWO-LAYER  AMBIENT  FLUID, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Civil 

and  Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
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SELF-SUSTAINED  PRESSURE  OSCILLA- 
TIONS IN  TWO-DIMENSIONAL  CAVITY, 

Southern  Illinois  Univ.  at  Carbondale.  Dept.  of 

Civil  Engineering  and  Mechanics. 

S.  Sami,  and  H.  Memar. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

113,  No.  8,  p  1055-1061,  August  1987.  5  fig,  6  ref. 

Descriptors:  'Fluid  mechanics,  'Cavities,  'Pres- 
sure oscillations,  'Hydraulic  properties,  Mathemat- 
ical studies,  Mathematical  models,  Regression  anal- 
ysis. 

The  two-dimensional  flow  taking  place  above  a 
cavity  is  strongly  influenced  by  the  cavity  geome- 
try. The  free-shear  layer  initiating  at  the  upstream 
face  and  impinging  upon  the  trailing  edge  of  the 
cavity  is  the  principal  feedback  mechanism  respon- 
sible for  the  self-excitation  and  amplification  of  the 
oscillating  flow.  At  certain  values  of  the  cavity 
chord-to-depth  ratio,  the  dimensionless  frequency 
appears  to  jump  from  one  level  into  another.  The 
frequency  at  which  such  oscillations  take  place 
within  the  cavity  can  be  predicted.  A  mathematical 
model,  obtained  by  developing  a  regression  analy- 
sis on  previously  published  data,  agrees  quite  well 
with  the  results  of  experimental  measurements.  For 
a  given  chord-to-depth  ratio  of  the  cavity,  this 
study  of  two-dimensional  flow  provides  an  estima- 
tion of  the  maximum  amplitude  of  oscillation  to  be 
expected  within  the  cavity.  (Lantz-PTT) 
W88-04399 


WEAK  VORTICES  AT  VERTICAL  INTAKES, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

J.  S.  Gulliver,  and  A.  J.  Rindels. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

113,  No.  9,  p  1101-1116,  September  1987.  9  fig,  21 
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Descriptors:  'Vortices,  'Hydraulic  equipment, 
•Hydraulic  properties,  'Intakes,  Vertical  intakes, 
Mathematical  analysis,  Mathematical  studies, 
Weak  vortices,  Eddies. 

Weak,  free  surface  vortices  at  vertical  intakes  with 
a  headrace  channel  are  defined  by  the  first  observ- 
ance of  a  persistent  dye  core  upon  dye  injection. 
Dimensionless  parameters  describing  free  surface 
vortex  flows  were  used  in  an  analysis  of  experi- 
mental data.  The  experimental  results  indicate  that 
a  large  dimensionless  submergence  is  required  to 
avoid  weak  vortices  at  vertical  intakes.  Most  verti- 
cal  intakes  will   therefore  require  some  type  of 


antivortex  device  if  weak  vortices  are  to  be  avoid- 
ed. The  required  dimensionless  submergence  is  also 
highly  dependent  upon  approach  flow  angle  and 
headrace  length/width  ratio.  (Author's  abstract) 
W88-04401 


SOLUTIONS  FOR  LATERAL  INFLOW  IN  PER- 
FORATED CONDUITS, 

Wroclaw  Technical  Univ.  (Poland).  Inst,  of  Envi- 
ronment Protection  Engineering. 
Z.  Siwon. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
113,  No.  9,  p  1117-1132,  September  1987. 

Descriptors:  'Intakes,  'Lateral  inflow,  'Perforated 
conduits,  'Hydraulic  properties,  'Mathematical 
analysis,  Flow  profiles,  Pipes,  Permeability,  Hy- 
draulic structures,  Inflow. 

A  one-dimensional  model  for  a  steady  inflow  of  a 
Newtonian,  incompressible  fluid  to  a  horizontal 
pipe  perforated  with  circular  orifices  along  the 
entire  length  is  considered.  Experiments  show  that 
perforated  pipes  have  a  greater  equivalent  sand 
roughness  height  of  the  wall  compared  to  nonper- 
forated  pipes.  At  a  certain  spacing  of  the  orifices, 
the  Darcy-Weisbach  friction  factor  depends  on  the 
Reynolds  number,  wall  permeability,  and  wall 
roughness  height.  In  some  cases  the  friction  factor 
in  perforated  pipes  was  80%  higher  than  in  non- 
perforated  pipes.  The  equation  of  motion  includes 
both  the  effect  of  the  discontinuity  of  inflow  along 
the  perforated  pipe  and  the  effect  of  the  lateral 
inflow  angle  on  the  total  energy  loss  in  the  main 
stream.  The  maximum  value  of  the  coefficient  eta 
sub  p,  which  describes  this  influence,  is  0.77  and  is 
lower  than  the  theoretical  maximum  value  1.0. 
(Author's  abstract) 
W88-04402 


MULTIOBJECnVE  ANALYSIS  IN  OPTIMAL 
SOLUTION  OF  HYDRAULIC  NETWORKS, 

Universita  degli  Studi  'La  Sapienza',  Rome  (Italy). 

Dipt,  di  Meccanica  e  Aeronautica. 

A.  Cenedese,  F.  Gallerano,  and  A.  Misiti. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

113,  No.  9,  p  133-1143,  September  1987. 

Descriptors:  'Optimization,  'Hydraulic  networks, 
'Design  standards,  'Hydraulic  structures,  'Hy- 
draulic properties,  Flow  rate,  Mathematical  analy- 
sis, Costs,  Pipes,  Flow  properties. 

The  optimal  design  of  closed  hydraulic  networks 
with  pumping  stations  and  different  flow  rate  con- 
ditions is  considered.  The  main  difficulties  in  deter- 
mination of  optimal  solutions  for  such  problems 
are  related  to:  (1)  Non-linearity  of  objective  func- 
tions and  constraints  equations;  and  (2)  heterogene- 
ity between  construction  costs  and  management 
costs.  In  fact  it  is  not  easy  to  consider  in  the 
objective  function  both  initial  construction  costs, 
which  are  related  to  the  pipe  weight,  and  manage- 
ment costs,  which  arise  later  and  are  essentially 
related  to  the  pumping  energy.  Therefore,  it  ap- 
pears to  be  more  reasonable  to  use  multiobjective 
techniques.  These  techniques  are  used  in  order  to 
define  the  optimal  Pareto  set  in  the  space  of  the 
objective  functions:  each  step  of  the  sequence  was 
analyzed  by  reduced  gradient  methods,  with  pipe 
diameters  chosen  in  a  range  of  standard  values. 
The  constraints  are  related  to:  (1)  Minimum  values 
of  piezometric  head  at  the  nodes;  and  (2)  maximum 
values  of  velocities  in  the  branches.  (Author's  ab- 
stract) 
W88-04403 


MEAN  FLOW  CHARACTERISTICS  OF  REDE- 
VELOPING FLOWS, 

Jodhpur  Univ.  (India).  Dept.  of  Civil  Engineering. 
V.  P.  Gupta,  and  K.  G.  Ranga  Raju. 
Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
113,  No.  9,  p  1144-1158,  September  1987. 

Descriptors:  'Flow  around  objects,  'Flow  proper- 
ties, 'Flow  velocity,  'Boundary  layers,  Eddies, 
Flow  profiles,  Mathematical  analysis,  Obstruction 
to  flow. 

Turbulent  boundary  layer  flow  past  a  bluff  body 
placed  on  a  boundary  is  characterized  by  the  for- 


mation of  a  standing  eddy  just  downstream  of  the 
separation  point  and  reattachment  and  redevelop- 
ment of  the  flow  downstream  of  the  reattachment 
point.  Atmospheric  boundary  layer  flow  past 
buildings  and  shelter  belts  (used  in  agriculture),  the 
spread  of  polluted  air  in  the  vicinity  of  buildings, 
evaporation,  and  other  exchange  processes  near 
vegetation  cover  are  some  of  the  practical  prob- 
lems in  which  the  knowledge  of  the  characteristics 
of  a  redeveloping  boundary  layer  would  be  ex- 
tremely useful.  A  study  was  undertaken  to  study 
the  mean  flow  characteristics  of  the  turbulent 
boundary  layer  disturbed  by  the  presence  of  an 
obstacle  on  a  flat  surface.  Experiments  were  re- 
stricted to  the  redeveloping  boundary  layer  flow 
past  two-dimensional,  sharp-edged  fences  placed 
over  a  flat  boundary.  Data  on  redeveloping  bound- 
ary layer  flow  past  obstacles  of  other  shapes,  col- 
lected by  other  investigators,  were  also  used  in  the 
analysis.  (Author's  abstract) 
W88-04404 


HEAD  LOSS  IN  SUBMERGED  DROP  STRUC- 
TURES, 

Clemson  Univ.,  SC.  Dept.  of  Civil  Engineering. 
A.  A.  Fiuzat. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
113,  No.  12,  p  1559-1562,  December  1987. 

Descriptors:  'Head  loss,  'Drop  structures,  Hy- 
draulic structures,  Stilling  basins,  Hydraulic 
design,  Design  flow. 

A  total  of  15  tests  was  conducted  to  arrive  at  a 
drop  structure  which  was  the  most  economical  to 
build  and  was  hydraulically  acceptable.  The  tested 
alternatives  included  a  'conventional'  stilling  basin 
of  140  ft  (42.7  m)  length  for  the  same  net  drop.  In 
the  final  selection,  the  stilling  basin  was  only  60  ft 
(18.3  m)  long;  the  wingwalls  were  aligned  with  the 
structure  walls,  with  their  top  elevation  dropping 
to  the  channel  bottom  at  a  1.5:1  slope.  The  warped 
upstream  transition  was  replaced  by  straight  con- 
verging walls  and  the  rock  downstream  of  the 
structure  was  grouted  to  46  ft  (14  m)  from  the  end 
sill  to  prevent  scouring.  In  cases  in  which  numer- 
ous drop  structures  are  needed  for  channel  grade 
control,  substantial  cost  savings  can  be  realized  by 
using  shorter  and  smaller  drop  structures  that  are 
as  effective  as  the  larger  conventional  structures. 
Basic  information  for  the  design  of  such  structure 
is  lacking  at  present  and  should  be  provided  by 
researchers.  (Lantz-PTT) 
W88-04411 


CRITIQUE  OF  THE  REGIME  THEORY  FOR 
ALLUVIAL  CHANNELS, 

For  primary  bibliographic  entry  see  Field  2E. 
W88-04455 


SEDIMENT  CONVECTION-DIFFUSION   AND 
BEDFORM  LENGTH, 

George    Washington    Univ.,    Washington,    DC. 

Dept.  of  Civil,   Mechanical,  and  Environmental 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-04456 


MEASURES  OF  FLOW  INTENSITY  AS  PRE- 
DICTORS OF  BED  LOAD, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-04457 


GRAPHIC  ESTIMATION  OF  PEAK  FLOW  RE- 
DUCTION IN  RESERVOIRS, 

Idaho  Univ.,  Moscow.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-04459 


CONTINUOUS  CREST  PROFILE  FOR  STAND- 
ARD SPILLWAY, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Chaire  de  Constructions  Hydraulics. 
W.  H.  Hager. 
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ENGINEERING  WORKS— Field  8 
Hydraulic  Machinery — Group  8C 


Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
113,  No.  11,  p  1453-1457,  November  1987.  2  fig,  8 
ref. 

Descriptors:  'Spillway  crests,  'Spillways,  'Flow 
profiles,  'Hydraulic  geometry,  Hydraulic  proper- 
ties. Mathematical  equations,  Flow  patterns,  Hy- 
draulics. 

The  crest  geometry  of  a  standard  spillway  can  be 
defined  by  a  simple  function,  which  has  the  advan- 
tages of  being  smooth  and  having  gradually  varied 
curvature.  Compared  to  the  crest  geometry  recom- 
mended by  the  Corps  of  Engineers,  such  a  formu- 
lation allows  prediction  of  all  pertinent  flow  quan- 
tities with  equations  valid  for  gradually  varied 
flow.  The  accepted  mathematical  curve  can  be 
regarded  as  a  modification  of  the  Corps  of  Engi- 
neers standard  curve,  since  differences  between  the 
two,  as  far  as  elevations  Z  are  concerned,  are  only 
about  1%  of  the  design  head.  (Lantz-PTT) 
W88-04460 


SEPARATED  FLOW  IN  LEE  OF  SOLID  AND 
POROUS  FENCES, 

M.B.M.  Coll.  of  Engineering,  Jodhpur  (India). 
V.  P.  Gupta,  and  K.  G.  Ranga  Raju. 
Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
113,  No.  10,  p  1264-1276,  October  1987.  8  fig,  3 
tab,  12  ref,  append. 

Descriptors:  *Flow  around  objects,  'Turbulent 
flow,  'Flow  profiles,  'Solid  fences,  'Porous 
fences,  Hydraulic  properties,  Eddies,  Mathematical 
analysis,  Model  studies,  Flow  velocity,  Hydrodyn- 


The  mean  flow  characteristics  immediately  down- 
stream of  solid  and  porous  fences  submerged  in 
turbulent  boundary  layers  have  been  studied  using 
two-dimensional  fences  of  different  porosities.  The 
flow  downstream  of  the  fence  within  and  above 
the  standing  eddy  was  found  to  be  well  described 
by  Goertler's  half-jet  model.  The  dimensionless 
spread  parameter  sigma  varied  systematically  with 
X/delta  sub  o  and  the  porosity  of  the  fence,  where 
X  =  the  distance  downstream  of  the  point  of 
separation  and  delta  sub  o  =  the  nominal  thickness 
of  the  undisturbed  boundary  layer  at  the  section  of 
location  of  the  fence.  The  intrinsic  axis  from  which 
the  coordinates  are  measured  followed  a  similarity 
law.  The  model  developed  in  this  paper  has  been 
found  to  be  applicable  to  the  flow  past  solid 
wedges  and  quadrant-edged  roughness.  A  method 
of  predicting  the  mean  velocity  field  downstream 
of  solid  and  porous  bodies  is  proposed.  (Author's 
abstract) 
W88-04463 


FREE-SURFACE  SWIRLING  FLOWS  IN  VER- 
TICAL DROPSHAFT, 

Iowa  Univ.,  Iowa  City.  Inst,  of  Hydraulic  Re- 
search. 
S.  C.  Jain. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
113,  No.  10,  p  1277-1289,  October  1987.  11  fig,  14 
ref,  2  append. 

Descriptors:  'Storm  drains,  'Intakes,  'Dropshafts, 
'Storm  runoff,  'Vortex-flow  inlets,  'Urban  runoff, 
'Swirling  flows,  'Vertical  dropshafts,  Mathemati- 
cal studies,  Flow  profiles,  Hydrodynamics,  Fluid 
mechanics,  Froude  number. 

The  free-surface  swirling  flows  in  a  vertical  drop- 
shaft  are  governed  by  two  nondimensional  num- 
bers: the  circulation  number  and  the  Froude 
number.  The  transition  flow  problem,  in  which  the 
diameter  of  the  shaft  varies  within  a  short  distance, 
was  analyzed  using  specific  energy  curves;  there 
exists  an  analogy  between  swirling  and  nonswirling 
open-channel  flows.  The  flow  can  be  either  subun- 
dal  or  superundal.  The  analytical  solution  for  the 
gradually  varied-flow  is  obtained  by  solving  the 
continuity  and  the  vertical  and  angular  momentum 
equations.  The  distance  where  the  circulation  re- 
duces to  1%  of  the  initial  circulation  and  the 
distance  where  the  axial  velocity  attains  99%  of 
the  limiting  velocity  depend  primarily  on  the 
Froude  number.  (Lantz-PTT) 
W88-04464 


MODAL    RESPONSE    OF    RESERVOIRS    TO 
WIND  STRESS, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-04465 


8C.  Hydraulic  Machinery 


REDUCING      WATER      PUMPING      POWER 
COSTS, 

Waxahachie,  TX. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-03612 


PRACTICAL  EXPERIENCE  OF  USING  A 
LARGE  VACUUM  PLATE  FOR  TESTING 
SHELF  MUDS  UNDER  WATER, 

For  primary  bibliographic  entry  see  Field  8D. 
W88-03622 


NEW  SELF-LUBRICATING  ANTIFRICTION 
MATERIAL  IN  HYDRAULIC  STRUCTURES, 

A.  S.  Sukhov,  N.  I.  Ivanov,  V.  M.  Mogil'nitskii,  P. 
D.  Derlugyan,  and  V.  T.  Loginov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  10,  p  608-612,  April  1987.  3  fig,  1  tab,  4  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  10,  p  44-47,  October  1986. 

Descriptors:  'Hydraulic  structures,  'Lubricating 
properties,  'Lubricating  materials,  'Polymers, 
•Hydrodynamics,  'Slide  gates,  'Friction,  'Soviet 
Union,  Economic  aspects,  Physical  properties,  Me- 
chanical properties,  Plastics,  Materials  testing, 
Gates,  Abrasion. 

The  Novocherkassk  Polythechnic  Institute  devel- 
oped a  new  material,  K-112,  on  the  basis  of  a 
material  obtained  by  anionic  polymerization  of  E  - 
caprolactam.  The  antifriction  material  K-112  is  in- 
tended for  bushings  of  the  support  and  travel  parts 
of  slide  gates  of  hydraulic  structures  operating  in 
river  water  and  in  the  open  air  at  temperatures 
from  -60  to  +60  C.  The  material  was  tested  for 
frost  resistance,  temperature  and  humidity  aging, 
and  biological  stability.  In  a  subtropical  humid 
climate  under  natural  conditions,  tribotechnical 
and  strength  properties  of  the  material  hardly 
changed  in  three  years.  Tests  on  the  physical, 
mechanical,  tribotechnical,  and  thermophysical 
properties  and  stability  of  K-112  showed  its  high 
operation  reliability.  The  industrial  technology  of 
producing  K-112  was  developed,  equipment  for  its 
industrial  production  was  manufactured,  and  tech- 
nical documents  were  prepared.  (Main-PTT) 
W88-03627 


UPGRADED  WATER  SYSTEM  PROMISES  IN- 
DUSTRIAL GROWTH, 

Stearns  and  Wheeler,  Cazenovia,  NY. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-03631 


ELECTROLYSIS 


OF 


WAVE-POWERED 
WATER, 

Laitram  Corp.,  New  Orleans,  LA. 

J.  M.  Lapeyre. 

U.S.  Patent  No.  4,490,232;  December  25,  1984.  11 

p,  7  fig,  2  ref.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol  1049,  No  4,  p  1671,  December 

25,  1984. 

Descriptors:  'Patents,  'Electrolysis,  'Wave  action, 
'Electric  power,  Ocean  waves,  High  pressure, 
Electric  powerplants,  Electrochemistry. 

A  wave-powered  generator  provides  electricity  to 
a  subsurface  electrolyzer  coupled  to  gas  collector 
storage  vessels  which  provide  pressurized  gas. 
Fresh  water  is  supplied  to  the  electrolyzer  through 
a  water-filled  standpipe.  All  power  for  the  water 
electrolysis  plant  is  provided  by  the  waves.  Use  of 
the  bottom  mounted  electrolyzer  and  gas  collec- 
tion vessels  either  eliminates  or  minimizes  the 
amount  of  pumping  needed.  This  permits  almost  all 
of  the  electrical  energy  generated  due  to  wave 
motion  to  be  utilized  in  the  electrolyzer.  The  elec- 
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trie  power  generating  system  includes  a  tethered 
floating  helix  coupled  to  an  electric  generator.  The 
helix  is  automatically  aligned  with  the  wave  propa- 
gation direction.  In  another  mode,  linear  alterna- 
tors are  mounted  for  reciprocation  on  a  column 
which  extends  through  the  air-sea  interface.  Each 
alternator  is  provided  with  a  donut-shaped  float, 
such  that  electric  power  is  generated  as  each  float 
moves  vertically  up  and  down  responsive  to  wave 
motion.  (Cremmins-AEPCO) 
W88-03947 


PREVENTING     CAVITATION     IN     FRANCIS 
RUNNERS, 

Bharat  Heavy  Electricals  Ltd.,  Bhopal  (India). 
For  primary  bibliographic  entry  see  Field  8B. 
W88-04048 


GATES  FOR  THE  MRICA  HYDRO  PROJECT, 

Engineering  and  Power  Development  Consultants 

Ltd.,  Kent  (England). 

J.  R.  Self,  and  R.  A.  Steele. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  39,  No.  8,  p  25-31,  August  1987.  6 

fig,  1  ref. 

Descriptors:  'Gates,  'Hydraulic  structures,  'Mrica 
hydroelectric  project,  'Hydroelectric  plants,  'In- 
donesia, Intakes,  Spillways,  Culverts,  Outlets. 

The  Mrica  hydroelectric  project  is  being  con- 
structed in  an  earthquake  zone  on  the  Serayu  river 
in  the  central  province  of  Java,  Indonesia  on  behalf 
of  the  State  Electricity  Authority  of  Indonesia, 
Perusahaan  Listrik  Umum  Negara  (PLN).  Design 
problems  are  discussed  and  the  incorporation  of 
various  kinds  of  gates  into  the  scheme  at  the  diver- 
sion intakes,  power  intake  (intake  screens,  screen 
headloss  detection  equipment,  screen  raking  equip- 
ment, raking  gantry,  intake  stoplog,  intake  gate, 
and  gantry  crane)  and  draft  tubes,  drawdown  cul- 
vert, spillway  and  irrigation  outlet  are  reported. 
(Author's  abstract) 
W88-04050 


QUICK  STROKING:  DESIGN  OF  TIME-OPTI- 
MAL VALVE  MOTIONS, 

Alabama  Univ.,  University.  Dept.  of  Mechanical 

Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-04238 


ANDEKALEKA  GATHERING  TUBE  HYDRO- 
POWER  INTAKE, 

Hydro    Monenco     Consultants    Ltd.,     Montreal 

(Quebec). 

J.  L.  Gordon,  F.  E.  Parkinson,  and  B. 

Rakotondrafara. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

113,  No.  8,  p  1019-1031,  August  1987.  9  fig,  6  ref. 

Descriptors:  'Andekaleka  hydropower  station, 
'Madagascar,  'Water  supply,  'Hydroelectric 
plants,  'Intakes,  Hydraulic  structures,  Power- 
plants,  Dams,  Water  use. 

Tropical  rivers  often  transport  a  heavy  bed  load 
and  have  a  high  silt  content,  and  their  surface 
waters  carry  leaves,  twigs,  and  an  occasional  tree 
or  branch.  Extracting  reasonably  clean  water  for  a 
high  head  power  plant  usually  requires  the  installa- 
tion of  sand  traps,  sediment  sluices,  and  leaf  skim- 
mers. The  work  associated  with  the  development 
and  hydraulic  model  testing  of  a  unique  gathering 
tube  intake  built  into  the  diversion  dam  of  the  122 
MW,  702  ft  (214  m)  head  hydropower  develop- 
ment at  Andekaleka  on  the  island  of  Madagascar  is 
described.  River  water  is  extracted  from  the  rela- 
tively clean  mid-flow  level,  above  the  bed  load  and 
below  the  contaminated  surface  waters.  Results 
from  an  inspection  after  two  years  of  operation 
showed  only  negligible  deposits  within  the  tunnel. 
The  quantity  of  solids  taken  in  will  remain  small, 
the  quartz  content  is  low,  and  most  of  the  grain 
sizes  will  be  <0.2  mm.  Therefore,  the  stainless 
steel  turbines  are  not  likely  to  suffer  any  signficant 
degradation  due  to  passage  of  the  solids.  (Lantz- 
PTT) 


Field  8— ENGINEERING  WORKS 


Group  8C — Hydraulic  Machinery 

W88-04396 

8D.  Soil  Mechanics 


NEW  DESIGNS  OF  SPILLWAYS  AT  EARTH 
DAMS, 

For  primary  bibliographic  entry  see  Field  8B. 
W88-03619 


PROTECTION  OF  BANKS  AND  ROADBEDS 
FROM  EROSION  ON  RIVER  'NIPS', 

For  primary  bibliographic   entry  see   Field  4D. 
W88-03620 


PRACTICAL  EXPERIENCE  OF  USING  A 
LARGE  VACUUM  PLATE  FOR  TESTING 
SHELF  MUDS  UNDER  WATER, 

Z.  G.  Ter-Martirosyan,  L.  I.  Cherkasova,  A.  G. 

Paushkin,  L.  N.  Ryabchenkov,  and  F.  A. 

Novosel'skii. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 

No.  10,  p  585-588,  April  1987.  3  fig,  2  tab,  4  ref. 

Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 

No.  10,  p  25-27,  October  1986. 

Descriptors:  *Muds,  *Load-carrying  capacity, 
•Soil  strength,  'Soviet  Union,  *Soil  properties, 
•Compaction,  *  Shear  strength,  •Compression, 
•Bottom  sediments,  Foreign  research,  Testing, 
Surface  layer,  Engineering,  Benthos,  Pumps,  Fil- 
ters, Pipes. 

When  constructing  hydraulic  structures  on  a  shelf 
of  thick  muds  with  an  inhomogeneous  structure 
over  the  depth,  a  layerwise  determination  of  the 
deformation  properties  of  the  bottom  sediment 
must  be  made.  A  vacuum  compaction  method, 
design  of  a  vacuum  plate,  and  methods  of  testing 
saturated  muds  under  water  for  determining  their 
modulus  of  deformation  were  developed.  The  de- 
veloped testing  method  advantages  are  that  it  does 
not  require  a  special  loading  device,  the  area  of  the 
plate  is  practically  unlimited,  upward  yielding  of 
the  soil  from  under  the  plate  is  eliminated,  and  time 
to  settlement  stabilization  is  accelerated.  Testing 
was  carried  out  in  the  following  order:  The  plate 
was  lowered  to  the  bottom  (ejector  pipe  in  a 
vertical  position).  The  pump  was  turned  on  and 
water  exited  the  vacuum  chamber  through  the 
elbow  of  the  vertical  pipe  ejector.  The  prescribed 
increment  load  was  regulated  by  the  pump  deliv- 
ery. Settlement  on  the  plate  was  measured  every 
10,  20,  30,  60,  90,  120,  and  150  minutes  and  there 
after  every  hour.  After  injecting  air  into  the 
vacuum  chamber  and  detaching  it,  the  bottom 
plate  was  raised  to  1-2  m  from  the  surface.  The 
upper  part  of  the  pipe  was  removed  and  the  plate 
was  hoisted  onto  the  deck.  Data  obtained  in  the 
experiment  were  used  for  determining  the  modulus 
of  deformation  of  the  surface  layer  of  muds.  Tests 
showed  that  the  construction  of  the  plate  and  its 
main  parts  are  reliable.  (Main-PTT) 
W88-03622 


UNIQUE  SHORING  EQUIPMENT  INCREASES 
TRENCH  SAFETY, 

Addison  Water  Pollution  Control  Dept.,  IL. 

For  primary  bibliographic   entry  see  Field   5D. 

W88-03632 


ROLE    OF    LATERAL    STRESSES    ON    SOIL 
WATER  RELATIONS  IN  SWELLING  CLAYS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Glen  Osmond  (Australia).  Div.  of 

Soils. 

For  primary  bibliographic  entry  see  Field   2G. 

W88-03879 


8E.  Rock  Mechanics  and 
Geology 


STOPPING  SEEPAGE, 

V.  Fairweather. 

Civil  Engineering  CEWRA9,  Vol.  57,  No.  3,  p  44- 

46,  March  1987.  3  fig. 


Descriptors:  *Dam  stability,  *Seepage,  *Dams, 
•Navajo  Dam,  *Tunnel  construction,  'Abutments, 
•Foundation  failure,  Cutoffs,  Engineering,  Drain- 
age, Concrete,  Erosion,  Embankments,  Economic 
aspects,  Boreholes,  Drilling,  Construction,  Tunnel- 
ing, Maintenance. 

A  combination  of  seepage,  jointed  rock  foundation, 
and  erodible  core  materials  could  cause  the  24- 
year-old  Navajo  Dam  to  fail.  To  reinforce  the 
dam,  a  concrete  cutoff  wall  will  be  built  to  reach 
down  398  feet  within  the  dam's  left  abutment,  and 
a  combination  tunnel  and  filtered  borehole  drain- 
age system  will  be  installed  on  the  dam's  right 
abutment.  The  concrete  cutoff  wall  will  be  450  feet 
long,  extend  from  the  crest  elevation  6,108  feet  to 
elevations  5,710  and  extend  into  the  left  abutment 
at  least  50  feet  to  encompass  the  area  of  concen- 
trated relief  jointing.  The  height  varies  from  60  to 
400  feet.  The  cutoff  wall  is  being  built  by  slurr- 
wall  construction  means.  The  tunnel  drain  system 
includes  a  10  foot  diameter  tunnel  running  1,045 
feet  plus  100  filtered  drain  holes,  from  100  to  600 
feet  long,  to  be  drilled  from  inside  the  tunnel. 
(Main-PTT) 
W88-03607 


DAM  WATER  INTAKE  WITH  TIERED  TUN- 
NELS, 

For  primary  bibliographic  entry  see  Field  8A. 
W88-03618 


COMPARISON  OF  THE  TENSILE  STRENGTH 
OF  CONCRETE  AND  STEEL-FIBER  CON- 
CRETE IN  BLOCKS  OF  A  TUNNEL  LENTNG, 

For  primary  bibliographic  entry  see  Field  8F. 
W88-03623 


DESIGN  OF  BURIED  STRUCTURES  EN 
SQUEEZING  ROCK  EN  TORONTO,  CANADA, 

University  of  Western  Ontario,  London.  Faculty 
of  Engineering  Science. 
K.  Y.  Lo,  B.  H.  Cooke,  and  D.  D.  Dunbar. 
Canadian  Geotechnical  Journal  CGLOAH,  Vol. 
24,  No.  2,  p  232-241,  May  1987.  14  fig,  5  tab,  15  ref. 

Descriptors:  *Rock  squeeze,  *Design  standards, 
•Construction,  *Pumping  plants,  *Water  supply, 
•Tunnels,  Toronto,  Shafts,  Geology. 

The  construction  of  the  Domes  Stadium  in  Toron- 
to necessitated  the  relocation  of  the  John  Street 
Pumping  Station  and  associated  water  supply  tun- 
nels for  the  downtown  Toronto  area.  The  pro- 
posed structures  include  tunnels,  shafts,  and  a  new 
pumping  station  built  in  or  founded  on  rock.  The 
shale  rock  of  the  Georgian  Bay  formation  is 
known  to  possess  high  horizontal  stresses  and  time- 
dependent  deformation  and  at  this  site  contains 
numerous  horizontal  fractures  filled  with  clay 
seams.  The  results  of  the  site  investigation,  field 
and  laboratory  testing,  analysis,  and  design  for  the 
buried  structures  are  presented.  Special  provisions 
for  'rock  squeeze'  for  different  structures  are  also 
described.  (Author's  abstract) 
W88-03754 


MAP  SHOWEMG  CONFIGURATION  OF  THE 
TOP  OF  THE  MADISON  GROUP,  BOZEMAN 
1-DEGREE  BY  2-DEGREE  QUADRANGLE, 
MONTANA, 

Geological  Survey,  Billings,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03912 


MAP  SHOWTNG  CONFIGURATION  OF  THE 
TOP  OF  THE  MADISON  GROUP,  HARDEN  1- 
DEGREE  BY  2-DEGREE  QUADRANGLE, 
MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03913 


MAP  SHOWING  CONFIGURATION  OF  THE 
TOP    OF   THE    MADISON    GROUP,    WHITE 


SULPHUR  SPRINGS  1-DEGREE  BY  2-DEGREE 
QUADRANGLE,  MONTANA, 

Geological  Survey,  Billings,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03914 


MAP  SHOWING  CONFIGURATION  OF  THE 
TOP  OF  THE  MADISON  GROUP,  BJXLnNGS  1- 
DEGREE  BY  2-DEGREE  QUADRANGLE, 
MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03915 


MAP  SHOWING  CONFIGURATION  OF  THE 
TOP  OF  THE  MADISON  GROUP,  ROUNDUP 
1-DEGREE  BY  2-DEGREE  QUADRANGLE, 
MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03916 


MAP  SHOWTNG  CONFIGURATION  OF  THE 
TOP  OF  THE  MADISON  GROUP,  CUT  BANK 
1-DEGREE  BY  2-DEGREE  QUADRANGLE, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03945 


MAP  SHOWTNG  CONFIGURATION  OF  THE 
TOP  OF  THE  MADISON  GROUP,  CHOTEAU 
1-DEGREE  BY  2-DEGREE  QUADRANGLE, 
MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-03946 


ROCK  FOR  BREAKWATER  CONSTRUCTION 
IN  WESTERN  AUSTRALIA  -  ITS  AVAELABIL- 
ITY  AND  EFFLUENCE  ON  DESIGN, 

Geological  Survey  of  Western  Australia,  Perth. 
For  primary  bibliographic  entry  see  Field  8G. 
W88-03998 


GEOLOGICAL  FACTORS  EN  SPILLWAY  TER- 
MINAL STRUCTURE  DESIGN, 

Water  Resources  Commission,  Sydney  (Australia). 
For  primary  bibliographic  entry  see  Field  8A. 
W88-03999 


HYDROGEOLOGIC  CHARACTERISTICS  OF 
THE  RAMAPO  FAULT,  NORTHERN  NEW 
JERSEY, 

Chen  and  Associates,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-04057 


GYARMATI  PRTNCIPLE   AND  OPEN-CHAN- 
NEL VELOCITY  DISTRIBUTION, 

Guangdong  Research  Ins.,  Guangzhou  (China). 
For  primary  bibliographic  entry  see  Field  8B. 
W88-04265 


CONDITIONAL  SIMULATIONS  OF  FLUEO 
FLOW  IN  THREE-DIMENSIONAL  NET- 
WORKS OF  DISCRETE  FRACTURES, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept. 

of  Hydraulics  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-04308 


8F.  Concrete 


STOPPING  SEEPAGE, 

For  primary  bibliographic  entry  see  Field  8E. 
W88-03607 
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COMPARISON  OF  THE  TENSILE  STRENGTH 
OF  CONCRETE  AND  STEEL-FIBER  CON- 
CRETE IN  BLOCKS  OF  A  TUNNEL  LINING, 

M.  Z.  Kaaan. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  10,  p  589-591,  April  1987.  1  fig,  2  tab.  Translat- 
ed from  Gidrotekhmcheskoe  StroitePstvo,  No.  10, 
p  27-29,  October  1986. 

Descriptors:  *Tensile  strength,  'Concrete,  'Rein- 
forced  concrete,  *Tunnel  construction,  'Tunnel 
linings.  Materials  testing,  'Soviet  Union,  Steel, 
Strength,  Foreign  research.  Tunnels,  Concrete 
blocks. 

Circular  reinforced  concrete  tunnel  linings  have 
found  wide  use  in  the  construction  of  subway 
tunnels  and  other  underground  structures.  The  use 
of  steel-fiber  concrete  as  the  lining  material  instead 
of  existing  reinforced  concrete  is  distinguished  by 
higher  indices  of  crack  resistance  due  to  the  in- 
creased values  of  tensile  strength.  Blocks  were 
sawed  into  standard  specimens  and  standard  tests 
for  materials  (concrete)  and  articles  (blocks)  were 
used.  The  tests  gave  a  clear  idea  about  the  proper- 
ties of  the  materials  in  the  articles.  Tests  results  for 
the  tunnel  linings  showed  that  steel  fibers  affected 
relative  strength.  If  the  fibers  were  not  entangled, 
there  was  an  increase  in  the  homogeneity  of  the 
results  compared  with  concrete.  If  fibers  were 
entangled,  different  areas  of  the  block  gave  differ- 
ent results.  Introduction  of  fibers  lead  to  a  change 
in  the  character  of  the  distribution  of  strength  over 
the  length  and  width  of  the  block.  (Main-PTT) 
W88-03623 


RHEOLOGICAL  PROPERTIES  OF  DIS- 
PERSED CEMENT  GROUTS, 

V.  A.  Ashikhmen,  and  L.  E.  Pronina. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  10,  p  598-603,  April  1987.  6  fig,  1  tab,  3  ref 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  10,  p  34-38,  October  1986. 

Descriptors:  'Rheology,  'Cements,  'Non-Newto- 
nian flow,  'Grouts,  'Concrete,  'Dams,  'Shear 
stress,  'Viscosity,  'Hydraulic  models,  'Fluid  me- 
chanics, 'Soviet  Union,  Foreign  research,  Materi- 
als testing,  Comparison  studies,  Hydraulics,  Pump- 
ing, Velocity  gradient,  Friction,  Engineering,  Con- 
struction joints,  Flow,  Stress. 

Bench  tests  were  conducted  to  study  the  rheodyn- 
amics  of  dispersed  cement  grouts  during  their 
movement  along  pipes  of  different  diameters.  The 
main  Theological  properties  of  these  grouts  were 
established.  The  tests  were  conducted  on  devices 
in  which  the  character  and  regime  of  movement  of 
the  cement  grouts  corresponded  to  actual  field 
conditions  making  it  possible  to  obtain  data  for 
hydraulic  calculations  of  grouting  systems.  It  was 
determined  that  pumping  of  cement  grouts 
through  pipes  of  different  diameters  showed  a 
ubiquitous  decrease  of  pressure  losses  along  the 
length  (and  accordingly  a  considerable  improve- 
ment of  pumpability)  for  dispersed  grouts  com- 
pared with  undispersed.  After  dispersing  grouts  the 
indices  of  dynamic  shear  stress  and  non-Newtonian 
viscosity  of  the  grouts  decreased.  Dispersion  of 
grouts  with  up  to  three  passes  through  the  dispers- 
er  did  not  effect  the  strength  indices  of  the  hard- 
ened cement.  (Main-PTT) 
W88-03626 


CAST-IN-PLACE  PIPE  PROCESS  SAVES  TIME 
AND  MONEY, 

For  primary  bibliographic  entry  see  Field  8A. 
W88-03629 


ROLLED  CONCRETE  DAMS  USING  GAP- 
GRADED  AGGREGATE, 

J.  W.  Hilf,  and  F.  Asce. 

Journal  of  Construction  Engineering  and  Manage- 
ment JCEMD4,  Vol.  113,  No.  1,  p  27-33,  March 
1987.  lfig,  1  tab,  Href. 

Descriptors:  'Concretes,  'Concrete  construction, 
'Dam  construction,  'Roller-compacted  concrete, 
'Dams,  'Gap-graded  concrete,  Seepage,  Concrete 
dams,  Costs. 


Roller-compacted  concrete  dams,  in  which  the 
concrete  is  placed  and  compacted  in  thin  layers 
from  abutment  to  abutment  without  interior  form- 
work,  are  very  economical.  Potential  problems  of 
seepage  along  lift  lines,  temperature  and  drying 
shrinkage  cracking,  and  segregation  of  aggregates 
may  be  minimized  or  eliminated  by  the  use  of  gap- 
graded  aggregate  concrete.  This  type  of  concrete 
consists  of  a  skeleton  of  single  size  coarse  aggre- 
gate, the  voids  of  which  are  filled  with  a  graded 
fine  aggregate,  cement,  and  water.  The  maximum 
size  of  the  fine  aggregate  is  one-eighth  of  the 
minimum  size  of  the  coarse  aggregate  and  the  very 
fine  sand  is  eliminated  to  reduce  the  specific  sur- 
face of  the  aggregates,  thereby  minimizing  the 
water  and  cement  requirements.  The  resulting  ma- 
terial is  a  minimum  slump,  very  dense  concrete 
with  low  cement  content.  The  proportioning 
method  for  the  concrete  mix  is  straightforward, 
depending  only  on  the  compaction  characteristics 
of  the  aggregates,  the  specific  gravities  of  the 
materials,  and  the  water-cement  ratio  needed  for 
design  strength.  The  advantages  of  gap-graded  ag- 
gregate for  roller  compacted  concrete  dams  war- 
rant the  extra  crushing  or  screening  required.  The 
U.  S.  Army  Corps  of  Engineers  is  constructing  its 
second  roller-compacted  dam  while  the  U.  S. 
Bureau  of  Reclamation  has  one  under  construction. 
Savings  in  cost  as  much  as  50%  for  the  mass 
concrete  is  claimed  for  this  new  construction 
method.  (Ray-PTT) 
W88-03833 


CONCRETE  PJXLARS  AND  TRIAXIALLY 
PRESTRESSED  ANCHORAGES  FOR  LARGE 
RADIAL  GATES, 

Porto  Univ.  (Portugal).  Faculdade  de  Engenharia. 
A.  Alvares  Ribeiro. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  39,  No.  8,  p  21-24,  August  1987.  6 
fig,  12  ref. 

Descriptors:  'Concrete  pillars,  'Anchorages, 
'Radial  gates,  'Hydraulic  structures,  Prestressed 
material,  Spillways,  Concrete  construction,  Con- 
crete dams. 

The  design  of  pillars  and  anchorages  for  radial 
gates  of  spillways  associated  with  a  number  of 
concrete  dams  on  the  Douro  river  in  Portugal  is 
discussed.  The  dimensions  of  the  Regua  gates  (the 
largest  of  those  discussed)  led  to  the  adoption  of  an 
anchorage  scheme  in  triaxially  prestressed  con- 
crete. It  is  a  different  concept  from  that  which  was 
common  at  the  time,  and  proved  to  be  an  efficient, 
safe  and  economical  one;  it  was  therefore  subse- 
quently adopted  for  the  Valeira  and  Pocinho 
projects,  where  thrusts  are  very  high.  (Author's 
abstract) 
W88-04049 


8G.  Materials 


NEW     SELF-LUBRICATING     ANTIFRICTION 
MATERIAL  IN  HYDRAULIC  STRUCTURES, 

For  primary  bibliographic  entry  see  Field  8C. 
W88-03627 


RECONSTRUCTION  OF  ASPHALT  SHAFT 
WATERBARS  OF  CONTRACTION  JOENTS  OF 
SECTIONS  OF  THE  POWERHOUSE  AT  THE 
LOWER  KAMA  HYDROELECTRIC  STATION, 

For  primary  bibliographic  entry  see  Field  8A. 
W88-03628 


LONG-TERM  DEFORMATION  AND  FAILURE 
OF  BURIED  PLASTIC  PIPES, 

LUTAB  A.B.,  Bromma  (Sweden). 

E.  Hjelmquist,  and  B.  Storakers. 

Journal     of     Engineering     Mechanics     (ASCE) 

JENMDT,  Vol.  113,  No.  7,  July  1987.  16  fig,  2  tab, 

19  ref. 

Descriptors:  'Plastic  pipes,  'Pipes,  'Deformation, 
Polyvinyl  chloride  pipes,  Construction  material, 
High-density  polyethylene  pipes,  Design  criteria, 
Pipes,  Creep. 


The  mechanical  behavior  of  plastic  pipes  buried  in 
a  trash  and  subjected  to  gravitational  loading  by 
the  trench  fill  was  investigated.  The  pipe  materials 
of  interest,  particulary  with  regard  to  sewers  and 
drains,  are  polyvinyl  chloride  and  high-density 
polyethylene.  The  analysis  was  confined  to  planar 
behavior  and  carried  out  with  a  two-dimensional 
finite  element  of  the  pipe-trench  system,  taking 
kinetic  nonlinearities  fully  into  account.  The  pipe 
materials  are  modeled  as  linear  viscoelastic,  and 
trench  materials  as  linear  elastic,  although  plastic 
and  viscous  effects  are  estimated.  For  a  realistic 
range  of  material  parameters,  stresses  and  deforma- 
tions arising  in  the  system  with  time  were  deter- 
mined. The  time-dependent  pipe  deformation 
during  50  yr  is  of  approximately  the  same  magni- 
tude as  the  initial  deformation.  Creep  predominates 
for  backfill  module  of  less  than  1  N/sq  mm.  A 
decrease  of  the  backfill  modulus  by  a  factor  of  10 
doubles  the  maximum  pipe  strain  at  a  given  com- 
pression. In  all  circumstances,  an  initial  relative 
compression  of  a  vertical  pipe  diameter  of  less  than 
0.06  corresponded  to  a  safe  50-yr  design.  (Ray- 
PTT) 
W88-03684 


UNEXPECTED     CONSEQUENCES     OF    THE 
CONSTRUCTION  OF  A  STORAGE  DAM  IN  A 
DESERT  COASTAL  ZONE  EN  PERU  (CONSE- 
QUENCES   LNATTENDUES    DE    L'EDIFICA- 
TION  D'UN  BARRAGE-RESERVOIR  EN  ZONE 
COTIERE  DESERTIQUE  AU  PEROU), 
Societe  Degremont,  Rueil-Malmaison  (France). 
For  primary  bibliographic  entry  see  Field  2H. 
W88-03762 


ROCK  FOR  BREAKWATER  CONSTRUCTION 
IN  WESTERN  AUSTRALIA  -  ITS  AVAILABIL- 
ITY AND  INFLUENCE  ON  DESIGN, 

Geological  Survey  of  Western  Australia,  Perth. 
R.  P.  Mather. 

Engineering  Geology  EGGOAO,  Vol.  22,  No.  1,  p 
35-44,  September  1985.  2  fig,  7  tab,  2  ref. 

Descriptors:  'Rocks,  'Breakwaters,  'Australia, 
Rock  properties,  Wave  action,  Rock  mechanics. 

Small-boat  harbors  protected  by  rubble-mound 
breakwaters  are  currently  being  built  along  the 
exposed  western  and  southern  coasts  of  Western 
Australia.  The  limiting  factor  that  determines  such 
a  breakwater's  ability  to  resist  a  wave  of  a  given 
height  is  the  specific  gravity  of  the  rock  used  for 
its  armor.  Blocks  of  rock  in  excess  of  10  ton  cannot 
usually  be  economically  quarried,  carted,  or  em- 
placed.  In  general,  this  means  that  the  maximum 
wave  height  that  can  be  resisted  by  10  ton  armor 
blocks  of  rocks  is  4-5  m.  For  rubble-mound  break- 
waters using  such  blocks,  4-5  m  waves  mark  the 
upper  limit  of  performance  without  failure.  So  far, 
10  ton  blocks  have  been  adequate  for  the  provision 
of  small-boat  harbors  in  Western  Australia.  In  loca- 
tions where  wave  heights  may  exceed  4-5  m,  alter- 
native structures  must  be  considered.  Particular 
reference  is  made  to  the  special  problems  produced 
by  the  remoteness  of  heavy  armor  material  from 
the  sites  of  67%  of  breakwaters  recently  built  or 
being  considered  in  Western  Australia.  Fuller  geo- 
technical  investigations  for  quarries  are  warranted 
in  these  circumstances.  (Lantz-PTT) 
W88-03998 


81.  Fisheries  Engineering 


MICROBIOLOGICAL  CONTENT  AND 
HEALTH  EFFECT  OF  FISHPONDS  EN- 
RICHED WITH  WASTEWATER  EFFLUENT, 

Hadassah  Medical  School,  Jerusalem  (Israel).  En- 
vironmental Health  Lab. 
N.  Guttman-Bass,  N.  M.  Noe,  and  B.  Fattal. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  10,  p  21 1-218,  1986.  7  tab,  7  ref 

Descriptors:  'Wastewater  disposal,  'Water  pollu- 
tion effects,  'Fish  farming,  Enteroviruses,  Con- 
forms, Bacteria,  Pollutant  identification,  Viruses, 
Public  health,  Pathogenic  bacteria,  Diseases. 
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Group  81 — Fisheries  Engineering 

This  study  was  carried  out  from  July  to  December 
1980  on  kibbutzim  (cooperative  agricultural  settle- 
ments) in  Israel  to  determine  the  microbiological 
quality  and  health  effect  of  fishponds  enriched 
with  human  wastewater.  Ponds  on  7  kibbutzim 
were  sampled,  two  of  which  were  chosen  for 
intensive  study;  one  used  domestic  wastewater  ef- 
fluent as  a  fish  pond  supplement,  while  the  other 
used  only  animal  waste  as  a  supplement.  Thirty- 
eight  water  samples  were  assayed  for  total  and 
fecal  coliform.  The  u  of  wastewater  in  the  ponds 
did  not  consistently  increase  the  levels  of  the  indi- 
cator bacteria,  in  comparison  with  unenriched 
ponds.  Fish  were  assayed  for  coliform  and  fecal 
coliform  levels  in  their  intestinal  tracts  and  muscle 
tissue.  No  consistent  difference  was  found  as  a 
result  of  wastewater  enrichment.  Salmonella 
strains  were  isolated  from  ponds  or  fish  not  ex- 
posed to  human  wastewater,  while  enteroviruses 
(poliovirus)  were  isolated  from  waster  from  a  pond 
enriched  with  human  wastewater.  Analysis  of  mor- 
bidity data  showed  no  significant  excess  in  enteric 
disease  rates  among  the  total  population  or  among 
fishpond  workers  on  kibbutzim  using  wastewater 
for  fishpond  enrichment,  in  comparison  with  kib- 
butzim not  using  human  wastewater  in  their  fish- 
pond. (Authors'  abstract) 
W88-03583 


HYDRAULICS  OF  TWO-LEVEL  DENIL  FISH- 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  SB. 
W88-04273 

9.  MANPOWER,  GRANTS 
AND  FACILITIES 

9A.  Education  (Extramural) 

GRADUATE  EDUCATION  IN  WATER  RE- 
SOURCES: AN  INNOVATIVE  APPROACH. 
PART  H:  POST-PRODUCTION  TECHNIQUES, 

Arizona  Dept.  of  Water  Resources,  Tuscon. 
Tucson  Active  Management  Area. 
V  C.  Welford,  R.  A.  Block,  and  J.  W.  Bulkley. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
5,  p  803-807,  October  1987.  3  tab,  3  ref.  Michigan 
Sea  Grant  College  Program  Grant  NA-80AA-D- 
00072  and  Project  No.  E/GLE-7. 

Descriptors:  'Graduate  education,  'Videotapes, 
•Water  resources  education,  *Education,  Commu- 
nication, Water  resources  development,  Resources 
development,  University  of  Michigan. 

The  production  of  a  documentary  video  in  a  grad- 
uate seminar  offers  advantages  over  the  traditional 
term  paper.   These  advantages  derive   from  the 
nature  of  the  videotape  medium.  The  most  distinct 
difference   between   a   written   document   and   a 
video  production  is  the  use  of  the  video  camera  to 
record  events.  In  using  the  camera,  the  student  is 
required  to  become  involved  in  front  of  the  video 
camera,  for  example,  as  an  interviewer,  and  behind 
the  camera  as  a  camera  operator.   Next,  as  an 
editor,  the  student  is  required  to  review  the  events 
that  she/he  taped  for  inclusion  in  the  final  product. 
By  participating  in  these  three  roles,  the  student 
has  the  opportunity  to  learn  interviewing  skills 
while  interacting  with  professionals  in  the  field,  to 
learn  videotaping  skills,  and  to  see  him/herself  as 
he/she  appears  to  others.  The  student  can  use  the 
video  feedback  to  improve  his/her  professional 
presentation;  posture,  dress,  gestures,  speech,  and 
facial  expressions  all  have  an  impact  on  how  we 
are  perceived  by  others.  Additionally,  the  painstak- 
ing process  of  reviewing  the  taped  material  leads 
to  an  intimate  knowledge  of  the  topic,  and  the 
process  of  choosing  portions  out  of  entire  inter- 
views hones  the  ability  to  select  the  crucial  or 
central  themes  and  ideas  from  any  discussion.  Fi- 
nally, the  power  of  video  lies  in  its  ability  to 
communicate  information  to  a  wide  audience.  Al- 
though the  nature  of  video  for  the  general  public 
does  not  permit  highly  detailed  or  rigorous  cover- 
age of  any  topic,  it  is  a  major  source  of  informa- 
tion. Accordingly,  video  is  an  important  tool  that 


can  be  used  to  inform  the  public  about  the  impor- 
tance of  wise  water  resource  management.  (Au- 
thor's abstract) 
W88-04280 

9D.  Grants,  Contracts,  and 
Research  Act  Allotments 

FISCAL  YEAR  1985  PROGRAM  REPORT 
(MASSACHUSETTS  WATER  RESOURCES  RE- 
SEARCH CENTER), 

Massachusetts  Univ.,  Amherst.  Water  Resources 
Research  Center. 

P.  J.  Godfrey.  .     ,  ,  r 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-159471/ 
AS  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Report  No.  G-1023-01,  August  1986.  26  p,  1 
fig  4  tab.  Contract  No.  14-08-0001-G1023.  Project 
No.  USGS  G-1023-01. 

Descriptors:  *Water  Resources  Institutes,  •Massa- 
chusetts, *Grants,  'Technology  transfer,  •Informa- 
tion exchange,  Acid  rain,  Acidity,  Trees,  Forest 
soils,  Bogs,  Wetlands,  Information  systems,  Infor- 
mation retrieval,  Geohydrology,  Geography. 

Support  for  the  FY85  research  program  of  the 
Massachusetts  Water  Resources  Research  Center 
from  the  Geological  Survey  was  greatly  supple- 
mented by  Massachusetts  state  agencies  and  the 
University.  Three  projects  were  funded  through 
the  USGS   Water   Resources  Institute   Program. 
One  project,  'A  Biogeochemical  Model  of  Sulfur 
Storage  and  Export  in  a  Freshwater  Bog',  attempt- 
ed to  document  the  long  term  deposition  of  sulfate 
in  the  Northeast.  Results  indicate  that  dry  deposi- 
tion is  of  equal  magnitude  to  wet  deposition  and 
that  the  principal  storage  form  of  sulfate  in  the  bog 
is  as  metallic  sulfate.  A  second  projects,  'Ozone 
and  Acid  Precipitation:   Effects  on  Mycorrhizal 
Formation  and  Growth  of  Watershed  Tree  Seed- 
lings', continues  previous  work  on  the  combined 
effect  of  ozone  and  acid  precipitation  on  tree  seed- 
lings. Higher  levels  of  ozone  and  acidity  reduced 
growth,  but  there  were  no  synergistic  interactions 
between  the  two  pollutants.  A  third  project  initiat- 
ed the  development  of  'A  Geographic  Information 
System  for  Environmental  Resource  Data'.  The 
limited  GIS  developed  for  this  project  will  include 
appropriate  areal  data  and  innovative  uses  of  GIS 
data.   The   information   transfer   program   of  the 
Center  provided  many  periodical  publications,  re- 
ports  to   the   media,   and   five   research   reports. 
(Kaynor-U.  Mass) 
W88-03496 


FISCAL  YEAR  1985  PROGRAM  REPORT 
(MICHIGAN  INSTITUTE  OF  WATER  RE- 
SEARCH), .       T  ._.. 

Michigan  State  Univ.,  East  Lansing.  Inst,  of  Water 
Research. 
J.  F.  Bartholic. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-159422/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Publication  No.  G-1024-01,  September  1986. 
29  p.  Contract  No.  14-08-0001-G1024.  Project  No. 
USGS  G-1024-01. 

Descriptors:  'Michigan,  *Information  transfer, 
•Research  training,  Groundwater,  Management, 
Sedimentation,  Modeling,  Mathematical  models, 
Sediments,  Water  quality  data,  Groundwater  man- 
agement, Management  planning,  Land  disposal, 
Hazardous  chemicals,  Groundwater  pollution, 
Groundwater  migration,  Economics. 

A  major  thrust  of  the  Michigan  Institute  of  Water 
Research's  during  the  1985  program  year  involved 
activities  related  to  its  research  program,  state- 
wide water  resources  planning  activities  and  the 
technology  transfer  program.  Water  management 
planning  along  with  surface  and  groundwater  con- 
tamination problems  are  the  top  priority  issues  in 
the  state  at  the  present  time.  Research  projects 
funded  by  the  Institute  of  Water  Research  to  ad- 
dress these  problems  and  issues  include:  the  prob- 
lem of  clay  liner  permeability;  a  computer  simula- 
tion model  schedules  irrigation  and  nitrogen  fertil- 


izer applications  to  minimize  nitrate  leaching;  the 
dose-response  relationship  between  tetrachlorodi- 
benzodioxin  (TCDD)  and  tetrachlorodibenzofuran 
(TCDF)  for  Great  Lakes  salmonid  fish;  a  model  to 
estimate  the  economic  value  of  the  water  resources 
of  Michigan;  and  support  for  the  Institute  of  Water 
Research's  Technology  Transfer  program.  (USGS) 
W88-03497 

FISCAL  YEAR  1985  PROGRAM  REPORT 
(STATE  OF  WASHINGTON  WATER  RE- 
SEARCH CENTER). 

Washington  State  Water  Research  Center,  Pull- 
man. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-159414/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-1051-01,  August  1986.  25 
p.  Contract  No.  1 4-08-000 1-G 1051.  Project  No. 
USGS  G 105 1-01. 

Descriptors:  'Research,  'Information  transfer, 
•Water  resources  research,  *Washington,  Train- 
ing, Water  conservation,  Water  use,  Water  costs, 
Economic  aspects,  Consumptive  use,  Evapotran- 
spiration,  Irrigation  requirements,  Water  require- 
ments, Mathematical  analysis,  Closed-conduit 
flow,  Steady  flow,  Fish  passages,  Fish  migration, 
Adsorption,  Water  treatment,  Wastewater  treat- 
ment, Mathematical  models,  Drinking  water, 
Groundwater  pollution,  Water  law. 

Water  is  a  major  resource  in  the  Pacific  Northwest 
and  the  State  of  Washington.  Nineteen  dams  and 
hydropower  systems  provide   80  percent  of  the 
power  needs  of  the  region.  Water  from  the  Colum- 
bia-Snake River  watersheds  irrigate  over  4.9  mil- 
lion acres  of  farmland,  with  another  1.2  million 
acres    being    considered.    The    50,000    miles    of 
streams  and  8,000  freshwater  lakes  play  a  major 
role  in  the  social,  recreational,  and  economic  struc- 
ture of  the  state.  Recent  droughts  have  shown  that 
under  low-water  conditions  allocations  are  not  suf- 
ficient for  all  users.  A  major  commitment  of  the 
state  water  agencies  and  the  public  is  to  preserve 
the  migration  of  anadromous  fishes  in  the  Pacific 
Northwest  rivers.  High  erosion  rates,  agricultural 
drainage,  and  increased  use  of  rivers  for  water 
transportation  and  recreation  as  well  as  for  indus- 
trial and  municipal  wastes  disposal  are  reducing 
the  surface  water  and  groundwater  quality  in  the 
state.  It  has  also  become  apparent  that  there  is  need 
to  carefully  allocate  water  resources  to  reduce 
water  use  conflicts.  This  is  complicated  by  the  fact 
that  over  forty  state  and  federal  agencies  have  a 
voice  in  management  of  the  Columbia  River  alone. 
Mechanisms  are  being  sought  through  marketplace 
research  to  allow  for  temporary  transfer  of  water 
use  from  irrigation  to  maintain  hydropower  pro- 
duction during  low  flow  periods.  Research  efforts 
aimed  at  energy,  soil,  and  water  conservation  by 
implementation     of     computer-based     irrigation 
schedules   were   undertaken.   Efforts   to   mitigate 
losses  of  fish  during  downstream  migration  were 
carried  out  through  research  to  improve  fish  guid- 
ance screens.  Methods  for  removing  impurities  of 
water  through  better  understanding  of  adsorption 
capacities  of  carbon  were  studied.  Better  under- 
standing of  the  mechanics  of  groundwater  flow, 
risk  assessment  methodologies  for  potential  pollu- 
tion of  groundwater,  and  development  of  manage- 
ment strategies  are  additional  priority  areas  which 
were  investigated.  The  State  of  Washington  Water 
Research  Center  program  is  directed  toward  in- 
forming,  educating,   and  attempting  to   solve  or 
mitigate  these  complex  water  allocation,  use,  and 
reuse  issues.   (Funk-State  of  Washington  WRC) 
W88-03498 

FISCAL  YEAR  1985  PROGRAM  REPORT 
(TEXAS  WATER  RESOURCES  INSTITUTE), 

Texas  A  and  M  Univ.,  College  Station.  Water 
Resources  Inst. 
W.  R.  Jordan. 

Available  from  the  National  Technical  Information 
Service  Springfield,  VA  22161,  as  PB87-187381/ 
AS  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  report  B-1046-01.  October  1986.  29 
p  Contract  No.  14-08-0001-G-1046.  Project  No. 
USGS  G1046-01. 
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Descriptors:  'Water  Research  Institute,  'Research, 
•Information  transfer,  'Training,  'Texas,  Oxygen 
transfer,  Water  quality  management,  Estuarine  en- 
vironment, Rainfall-runoff  relationships,  Water 
conservation,  Land  management.  Dry  farming, 
Water  demand,  Water  use,  Social  aspects,  Popula- 
tion, Computer  models,  Short-term  planning,  Irri- 
gation, Irrigation  efficiency,  Soil  management, 
Water  management. 

The  Institute's  1985  program  addresses  problems 
related  to  water  resources  planning,  water  quality 
and  efficient  use  of  water  in  agriculture.  A  short- 
term  water  demand  model  was  developed  and 
tested  with  excellent  results.  When  applied  to 
Austin,  TX,  the  model  accurately  predicted  water 
demand  for  periods  up  to  3  months  and  allowed 
evaluation  of  effectiveness  of  a  demand  manage- 
ment program.  Examination  of  socioeconomic 
characteristics  of  Texas  cities  confirmed  the  impor- 
tance of  economic  status,  race/ethinicity  and  per- 
sonal attitudes  in  determining  water  demand.  So- 
cioeconomic variables  explained  a  greater  fraction 
of  the  variability  in  water  demand  in  winter 
months  than  in  summer  months.  Field  testing  of  a 
tracer  gas  technique  to  determine  reaeration  rates 
of  estuaries  v»as  begun  following  preliminary  tests 
in  the  Brazos,  San  Bernard  and  Colorado  estuaries. 
Combined  with  theoretical  analyses,  this  approach 
is  expected  to  yield  results  which  may  be  used  to 
predict  safe  waste  loading  of  estuaries.  Further 
field  tests  will  concentrate  on  the  Colorado  estu- 
ary. Furrow  diking  was  confirmed  to  be  an  effec- 
tive, low  cost  technology  to  enhance  rainfall  utili- 
zation in  row  crop  agriculture.  Economic  returns 
from  furrow  diking  on  sorghum  ranged  between 
$15  and  $41/acre/yr.  Experimental  findings  are 
being  extended  to  other  regions  of  the  state 
through  use  of  hydrologic  and  crop  yield  models. 
Reports  on  irrigation  and  water  management  on 
the  Texas  High  Plains  were  summarized  and  syn- 
thesized. Four  bulletins  and  fact  sheets  detailing 
water  management  procedures  have  been  pub- 
lished and  distributed.  (Jordan-Texas  A&M  Univ, 
TWRI) 
W88-03931 


PROGRAM  REPORT  FOR  FISCAL  YEAR  1985 
(CONNECTICUT  INSTITUTE  OF  WATER  RE- 
SOURCES), 

Connecticut   Univ.,    Storrs.    Inst,   of  Water   Re- 
sources. 
N.  Burke. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-187845/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-1007-01.  October  1986. 
44  p,  37  ref.  Contract  No.  14-08-0001-G-1007. 
Project  No.  USGS  G1007-01. 

Descriptors:  'Water  Research  Institute,  'Research, 
•Information  transfer,  'Training,  'Connecticut, 
Surface-groundwater  relations,  Metal  complexes, 


Groundwater  pollution,  Leachate,  Eutrophication, 
Lakes,  Nutrients,  Heavy  metals,  Electroplating. 

Project  summaries  include:  G- 1007-02.  A  Model- 
ing Study  of  Surface-Groundwater  Relations.  Re- 
sults: A  test  model  has  been  developed  linking 
atmospheric-plant-soil-groundwater  data  for  pre- 
dictive use  in  a  small  watershed.  G- 1007-03.  Chem- 
ical and  Physical  Adsorption  of  Metals  to  Prevent 
Transport.  Results:  Soil  tests  of  a  20  yr  old  metal 
hydroxide  lagoon  showed  little  migration  of  metals 
beyond  three  inches  of  saturated  soil.  Additional 
tests  using  infrared  spectroscopy  coupled  with  soil 
tests  showed  the  metal  hydroxides  to  be  highly 
stable  even  under  conditions  comparable  to  acid 
rain.  G- 1007-04.  Contribution  of  Toxic  Chemicals 
to  Groundwater  from  Domestic  Sewage  Disposal 
Systems.  Results:  Volatile  organic  compounds  and 
hydrocarbons  associated  with  household 
wastewater  discharges  entering  on-site  sewage  dis- 
posal systems  can  make  their  way  into  groundwat- 
er supplies.  G- 1007-05.  Diagnosis  of  Watershed 
Internal  Phosphorus  Loading.  Results:  It  was 
found  that  up  to  70%  of  phosphorus  based  nutri- 
ents contributing  to  algal  blooms  are  released  from 
sediments  within  lakes.  Hypolimnetic  withdrawal, 
hypolimnetic  aeration  and  sediment  oxidation 
methods  used  as  corrective  options  applicable  to 
lakes  where  similar  problems  exist  are  discussed. 
G- 1007-06.  The  Electrochemical  Recovery  of 
Metals  from  Wastewater.  Results:  A  design  model, 
considered  to  be  inexpensive  to  develop  and  to 
install  has  been  developed  for  a  porous,  fixed, 
flow-by  electrode  system  with  a  high  potential  for 
use  in  the  metal  plating/finishing  and  allied  indus- 
tries. Refinements  of  the  design  are  continuing.  G- 
1007-07.  Estimating  the  Potential  for  In-Lake 
Phosphorus  Loading.  Results:  This  is  a  comparison 
project  to  G-1007-05,  and  resulted  in  finding  that 
respirator  quotients  (RQs)  could  not  be  used  uni- 
formly to  predict  phosphorus  concentrations. 
Lakes  with  high  phosphorus  concentrations  had 
high  ecosystem  RQs,  but  other  lakes  with  high 
RQs  did  not  necessarily  have  high  phosphorus 
concentrations.  G- 1007-22.  Newsletter.  Distributed 
three  times/year  to  municipal  offices  of  all  169 
Connecticut  towns,  to  all  legislators,  and  to  the 
public  on  request.  These  projects  support  4  PH.D., 
6  Masters,  and  12  undergraduates  in  water  re- 
source training.  Newsletters  and  reports  are  also 
produced.  (Burke-Ct  Univ.,  IWR) 
W88-03932 


10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

IOC.  Secondary  Publication 
And  Distribution 


BIBLIOGRAPHY   OF   DISSERTATIONS   AND 
THESES  ON  WATER  AND  WATER-RELATED 


Preparation  Of  Reviews — Group  10F 

TOPICS  FROM  NEW  MEXICO  INSTITUTE  OF 
MINING  AND  TECHNOLOGY, 

New  Mexico  Water  Resources  Research  Inst.,  Las 
Cruces. 

R.  G.  Myers,  and  R.  P.  Herman. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87- 183224/ 
AS.  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Report  No.  156.  November  1982.  12  p. 

Descriptors:  'Bibliographies,  'Geohydrology, 
'Mining  engineering,  Fate  of  pollutants,  Ground- 
water flow,  Drilling,  Meteorology,  Aquifers. 

A  bibliography  lists  dissertations  and  theses  con- 
cerning water  alphabetically  by  author  and  by 
department  of  the  institute.  No  annotations  or  sum- 
maries appear.  Typical  subjects  include  hydrogeo- 
logy  of  specific  sites,  trace  elements  in  aquatic 
systems,  theoretical  studies  on  water  and  ice,  mete- 
orologic  studies,  saline  water  intrusion,  pollutant 
migration  in  aquifers,  mining  wastewater  treat- 
ment, and  groundwater  flow.  (Cassar-PTT) 
W88-03935 


STABILISATION,  DISINFECTION  AND 
ODOUR  CONTROL  IN  SEWAGE  SLUDGE 
TREATMENT:  AN  ANNOTATED  BIBLIOGRA- 
PHY COVERING  THE  PERIOD  1950-1983, 

Water  Research  Centre,  Stevenage  (England). 
For  primary  bibliographic   entry  see   Field   5D. 
W88-03950 


10D.  Specialized  Information 
Center  Services 


SUMMARY  OF  EIGHTEENTH  MEETING, 
INTERAGENCY  ADVISORY  COMMITTEE  ON 
WATER  DATA. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  6B. 

W88-03943 

10F.  Preparation  Of  Reviews 

HEALTH  AND  ENVIRONMENTAL  IMPACTS 
OF  BROMINATED  ORGANICS  PRODUCED 
DURING  WASTEWATER  DISINFECTION 
WITH  BROMIDE  CHLORIDE, 

Dow  Chemical  Co.,  Midland,  MI. 

For  primary  bibliographic   entry  see   Field   5D. 

W88-03531 
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SUBJECT  INDEX 


Two  Enzyme  Immunoassays  to  Screen  for  2,4- 
Dichlorophenoxyacetic  Acid  in  Water, 
W88-04135  5A 


ABRASION 

Steep  Slope  Sewer  Construction  Criteria, 
W88-03599 


8A 


ABSORPTION 

Temperature  Influence  on  Absorption  and  Strip- 
ping Processes, 
W88-04372  5D 

ABUTMENTS 

Stopping  Seepage, 

W88-03607  8E 

ACCUMULATION 

Gaseous    Deposition    to    Snow.    II.    Physical- 
Chemical  Model  for  S02  Deposition, 
W88-041I5  2B 

ACID 

Acid-Shock,     Aluminium,     and     Presence     of 
Sphagnum  Aurantiacum:  Effects  Embryological 
Development  in  the  Common  Frog,  Rana  Tem- 
poraia  and  the  Moor  Frog,  Rana  Arvails, 
W88-03692  5C 

ACID  DEPOSITION 

Ammonia  Emissions  and  Their  Role  in  Acid 

Deposition, 

W88-04140  5B 


ACID  LAKES 

Lake  Acidification  Model:  Practical  Tool, 
W88-03803 


2H 


ACID  MINE  DRAINAGE 

Rate  of  Ferrous  Iron  Oxidation  in  a  Stream 

Receiving  Acid  Mine  Effluent, 

W88-03893  5B 

Influences  of  Strip  Mining  on  the  Hydrologic 
Environment  of  Parts  of  Beaver  Creek  Basin, 
Kentucky,  1973-74, 
W88-03906  5A 

ACTO  PRECIPITATION 

Gaseous  Deposition  to  Snow.  I.  Experimental 

Study  of  S02  and  N02  Deposition, 

W88-04114  2B 

Gaseous    Deposition    to    Snow.    II.    Physical- 
Chemical  Model  for  S02  Deposition, 
W88-04115  2B 

Measurement  of  the  Entrapment  of  Sulfur  Diox- 
ide by  Rime  Ice, 
W88-04137  5B 

Spatial  Distribution  of  Chloride  and  Sulfate  in 

the  Snow  Cover  in  Sapporo,  Japan, 

W88-04138  5B 

ACID  RAIN 

Microbial   Implications   of  Diel   Variations   in 
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W88-04485  —  W88-05107 


The  Secretary  of  the  Interior  has  determined  that  the  publication  of  this  periodical  is  necessary  in  the 
transaction  of  the  public  business  required  by  law  of  this  Department.  Use  of  funds  for  printing  this  periodical 
has  been  approved  by  the  Office  of  Management  and  Budget  through  September  30,  1988  . 


As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 
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Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 

U.S.  Geological  Survey 

MS  425  National  Center 

Reston,  VA  22092 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


2.  WATER  CYCLE 
2A.  General 


RAINFALL,  GROUND-WATER  FLOW,  AND 
SEASONAL  MOVEMENT  AT  MINOR  CREEK 
LANDSLIDE,  NORTHWESTERN  CALIFOR- 
NIA: PHYSICAL  INTERPRETATION  OF  EM- 
PIRICAL RELATIONS, 

Cascades  Volcano  Observatory,  Vancouver,  WA. 
R.  M.  Iverson,  and  J.  J.  Major. 
Geological  Society  of  America  Bulletin  BUGMA, 
Vol.  99.  No.  10,  p  579-594,  October  1987.  15  fig,  4 
tab,  56  ref. 

Descriptors:  'Rainfall,  'Groundwater  movement, 
•Seasonal  variation,  'Landslides,  'California, 
Minor  Creek,  Mathematical  studies,  Hydraulic  gra- 
dient, Erosion,  Surface  flow. 

Simple  groundwater  flow  analyses  can  clarify 
complex  empirical  relations  between  rainfall  and 
landslide  motion.  Detailed  data  are  presented  on 
rainfall,  groundwater  flow,  and  repetitive  seasonal 
motion  that  occurred  from  1982  to  1985  at  Minor 
Creek  landslide  in  northwestern  California.  These 
data  are  interpreted  in  the  context  of  physically 
based  theories,  and  indicate  that  landslide  motion  is 
closely  regulated  by  the  direction  and  magnitude 
of  near-surface  hydraulic  gradients  and  by  waves 
of  pore  pressure  caused  by  intermittent  rainfall. 
Diffusive  propagation  of  pore-pressure  waves  ac- 
companies downward  groundwater  flow  along 
nearly  vertical  hydraulic  gradients  that  exist  in 
most  of  the  landslide.  Limit-equilibrium  analysis 
shows  that  when  seasonal  pressure  waves  reach 
the  landslide  base,  they  establish  a  critical  distribu- 
tion of  effective  stress  that  delicately  triggers  land- 
slide motion.  The  critical  effective-stress  balance  is 
extremely  sensitive  to  the  direction  and  magnitude 
of  hydraulic  gradients.  Although  pervasively 
downward  gradients  instigate  motion,  it  is  inferred 
from  theory  and  limited  data  that  groundwater 
also  may  circulate  locally  in  near-surface  cells.  The 
circulation  can  further  reduce  the  landslide's  fac- 
tional strength,  particularly  in  areas  of  nearly  hori- 
zontal groundwater  flow  that  occur  beneath  steep 
faces  of  hummocks.  Hummocky  topography  that 
results  from  slope  instability  may  therefore  cause 
groundwater  flow  that  perpetuates  instability. 
(Lantz-PTT) 
W88-04530 


SOIL  LOSS  AND  RUNOFF  FROM  NATURAL 
VELD    IN    THE    CENTRAL    ORANGE    FREE 
STATE  (SEDIMENTVERLIES  EN  OPPERVLA- 
KAFLOOP   VANAF  NATUURLIKE   VELD   IN 
DIE  SENTRALE  ORANJE-VRYSTAAT), 
Orange   Free   State   Univ.,   Bloemfontein   (South 
Africa).  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-04570 


RAINFALL  INTERCEPTION  BY  A  YOUNG 
ACACIA  AURICULIFORMIS  (A.  CUNN)  PLAN- 
TATION FOREST  IN  WEST  JAVA,  INDONE- 
SIA: APPLICATION  OF  GASH'S  ANALYTICAL 
MODEL, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Inst,  voor 
Aardwetenschappen. 
L.  A.  Bruijnzeel,  and  K.  F.  Wiersum. 
Hydrological  Processes  HYPRE3,  Vol.  1,  No.  4,  p 
309-319,  November  1987.  3  fig,  5  tab,  33  ref. 

Descriptors:  'Rainfall,  'Interception,  'Acacia 
trees,  'Rainfall  interception,  'Tropical  regions, 
'Forests,  'Model  studies,  Java,  Indonesia, 
Throughfall,  Stem  flow,  Water  loss,  Evapotran- 
spiration,  Mathematical  analysis. 

Measurements  are  reported  of  rainfall,  throughfall, 
stemflow,  and  derived  interception  losses  made  on 
a  daily  basis  during  two  consecutive  rainy  seasons 
in  a  4-5  year  old  and  rapidly  growing  plantation 
forest  of  Acacia  auriculiformis  in  a  humid  tropical 
environment.  During  the  first  observation  period 
throughfall,  stemflow,  and  interception  loss 
amounted  to  81,  8  and  11%  respectively,  of  gross 
precipitation,  while  corresponding  values  for  the 


second  observation  period  were  75.  7  and  18%.  All 
three  components  correlated  strongly  with 
amounts  of  daily  rainfall,  but  slopes  of  linear  re- 
gression equations  differed  significantly  between 
seasons  for  each  component.  Such  differences  are 
thought  to  reflect  a  20%  increase  in  foliar  mass  as 
well  as  a  certain  instrumental  bias  introduced  by 
the  use  of  a  fixed  grid  of  throughfall  troughs  that 
differed  between  seasons.  Tests  did  not  reveal  any 
effects  of  differences  in  rainfall  characteristics  al- 
though the  two  observation  periods  differed  mark- 
edly in  this  respect.  Although  the  present  results 
fell  within  the  (lower  part  of  the)  range  reported 
for  other  sites  in  Southeast  Asia  application  of 
Gash's  analytical  model  suggested  the  results  ob- 
tained during  the  second  observation  period  to  be 
anomalous.  The  model  was  tested  with  data  from 
the  second  halves  of  the  two  observation  periods, 
using  parameters  derived  from  the  corresponding 
first  halves.  Discrepancies  between  estimated  and 
observed  losses  were  +9.4  and  -14.3%  for  the  two 
periods  respectively.  The  bulk  of  the  interception 
loss  consisted  of  evaporation  from  a  saturated 
canopy  (69-80%)  and  of  evaporation  after  rainfall 
had  ceased  (25  and  15%  for  the  two  periods  re- 
spectively). Although  the  results  were  encouraging 
it  would  seem  that  a  major  difficulty  in  applying 
the  analytical  model  to  the  humid  tropics  lies  in 
obtaining  a  reliable  estimate  of  the  evaporation  rate 
from  a  saturated  canopy.  (Author's  abstract) 
W88-04571 


REGRESSION  MODELS  FOR  HYDRAULIC 
CONDUCTIVITY  AND  FIELD  TEST  OF  THE 
BOREHOLE  PERMEAMETER, 

New   Mexico   Inst,   of  Mining   and   Technology, 

Socorro.  Dept.  of  Geoscience. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-04601 


TIME  TO  PONDING:  COMPARISON  OF  ANA- 
LYTIC QUASI-ANALYTIC,  AND  APPROXI- 
MATE PREDICTIONS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 
For   primary   bibliographic   entry   see   Field   2G. 

W88-04611 


JOINT  RANK  TEST  FOR  ASSESSING  MULTI- 
VARIATE NORMALITY  IN  HYDROLOGIC 
DATA, 

Northest  Hydraulic  Consultants,  Inc.,  Kent,  WA. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-04612 


UPPER  AND  LOWER  BOUNDS  OF  THE 
PONDING  TIME  FOR  NEAR  CONSTANT  SUR- 
FACE FLUX, 

Institut  de  Mecanique  de  Grenoble,  Saint-Martin 

d'Heres  (France). 

For   primary   bibliographic   entry   see   Field   2G. 

W88-04628 


DEVELOPMENT  OF  A  COMPUTERIZED 
WATER  BALANCE  PROGRAM  FOR  THE 
EASTERN  ARKANSAS  REGION  COMPRE- 
HENSIVE WATER  SUPPLY  STUDY, 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS. 

For   primary   bibliographic   entry   see   Field   6D. 

W88-04668 


EFFECT  OF  THE  1986  DROUGHT  ON 
STREAMFLOW  IN  SELECTED  STREAMS  IN 
MISSISSIPPI, 

Mississippi  Bureau  of  Land  and  Water  Resources, 

Jackson. 

For  primary  bibliographic  entry  see  Field  2E. 

W  8  8-04674 


DETERMINISTIC      CATCHMENT      MODEL- 
LING, 

Lancaster  Univ.  (England).  Dept.  of  Environmen- 
tal Sciences. 
T.  O'Donnell. 


IN:  Rivet  I  low  Modelling  and  Forecasting 
D.Rcidel  Publishing  Co.,  Dordrecht,  Holland. 
1986.  p  11-37,  15  fig.  35  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Model 
studies,  'Catchment  modelling,  'Runoff  forecast- 
ing, Mathematical  models,  Mathematical  studies, 
Catchment,  Runoff. 

Modelling  of  catchment  behavior  in  the  quantita- 
tive sense  may  be  used  to  reconstruct  past  rainfall- 
to-runoff  or  to  forecast  future  relationships  of  rain- 
fall to  runoff.  Both  physical  models  and  analogue 
models  should  be  based  on  mathematical  descrip- 
tions of  relevant  processes,  particularly  in  determi- 
nistic catchment  modelling.  The  hydrograph  of 
total  streamflow  from  a  catchment  is  the  continu- 
ing response  of  that  catchment  to  the  history  of 
precipitation  and  evaporation  over  the  catchment. 
A  simplified  representation  of  catchment  behavior 
embodies  all  the  characteristics  employed  by  sys- 
tems engineers.  Systems  are  defined  as  linear  and 
non-linear;  modelling  techniques  fall  under  the 
headings  of  analysis  methods  and  synthesis  meth- 
ods, with  examples  given  of  various  types,  and 
equations  given  for  determination  of  different 
models.  General  cautions  are  summarized  to 
remind  the  reader  that  although  many  different 
models  might  be  adjusted  to  fit  a  particular  situa- 
tion, there  is  as  yet  no  technique  for  evaluating  or 
devising  optimum  models.  Optimization  techniques 
have  been  developed  that  determine  values  of 
system  parameters  which  maximize  or  minimize 
some  function  dependent  on  those  parameters. 
Some  of  these  techniques  have  been  widely  used  in 
catchment  modelling  studies  and  allow  the  user, 
not  as  familiar  with  the  model  as  is  its  creator,  to 
concentrate  on  other  aspects  of  the  model  study. 
(See  also  W88-04686)  (Bicht-PTT) 
W88-04687 


LOW     FLOW     SUSTAINED     BY     GROUND 
WATER, 

Hanover  Univ.  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  2F. 

W88-04689 


RELATIONSHIP  BETWEEN  THEORY  AND 
PRACTICE  OF  REAL-TIME  RIVER  FLOW 
FORECASTING, 

Ruhr  Univ.,  Bochum  (Germany,  F.R.). 

G.  A.  Schultz. 

IN:  River  Flow  Modelling  and  Forecasting.   D. 

Reidel  Publishing  Co.,  Dordrecht,  Holland,  1986. 

p  181-193,  4  fig,  6  ref. 

Descriptors:  River  flow,  'Flow  forecasting, 
'Model  studies,  'River  forecasting,  Mathematical 
studies,  Mathematical  analysis,  Flood  Routing, 
Meltwater  runoff,  Theoretical  analysis. 

The  choice  of  adequate  forecasting  models  de- 
pends on  several  features:  accuracy  and  availability 
of  data  and  instrumentation,  qualification  and  train- 
ing of  staff,  performance  of  data  processing  equip- 
ment and  the  consequences  of  over-  and  under- 
estimation of  forecast.  It  is  impossible  to  give  gen- 
eral rules  and  only  possible  to  chose  a  combination 
of  model  elements  tailored  to  the  project  condi- 
tions and  purpose.  The  acquisition  of  relevant 
model  input  data  is  discussed,  with  attention  to 
remote  sensing  techniques  and  the  use  of  rainfall 
forecasts  as  a  basis  for  flood  forecasting.  The  role 
of  the  human  factor  in  flow  forecasting  is  also 
considered  in  an  attempt  to  assimilate  real-world 
experience  with  theoretical  models.  (See  also  W88- 
04686)  (Bicht-PTT) 
W88-04692 


CASE  STUDIES  IN  REAL-TIME  HYDROLOGI- 
CAL FORECASTENG  FROM  THE  UK, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  7B. 
W88-04693 


DESIGN  AND  OPERATION  OF  FORECAST- 
ING OPERATIONAL  REAL-TIME  HYDROLO- 
GICAL SYSTEMS  (FORTH), 
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Field  2— WATER  CYCLE 


Group  2A — General 


World      Meteorological      Organization,     Geneva 

(Switzerland). 

J.  Neraec. 

IN:  River  Flow  Modelling  and  Forecasting.   D. 

Reidel  Publishing  Co.,  Dordrecht,  Holland,  1986. 

p  299-327,  3  fig,  2  tab,  14  ref,  2  append. 

Descriptors:  *Hydrological  Systems,  'Forecasting, 
*Flood  forecasting,  *River  forecasting,  Model 
studies,  Mathematical  models,  Systems  analysis, 
Computers,  FORTH,  Hydrologic  models,  Com- 
puter models,  Indus  River. 

Hydrological  forecasting  is  the  prior  estimate  of 
future  states  of  hydrological  phenomena  in  real 
time.  It  comprises  technical  activities  such  as  net- 
work design,  data  processing,  hydrological  analy- 
sis and  synthesis,  remote  sensing  techniques,  tele- 
communications, operational  use  of  computers,  etc. 
It  should  not  be  viewed  as  one  particular  hydrolo- 
gical technique,  but  as  an  economic  activity  using 
many  technological  developments.  The  emphasis 
of  flood  forecasting  has  changed  in  recent  times 
from  structural  measures  of  flood  prevention  and 
damage  reduction  to  the  development  of  flood 
control  management,  use  of  networks,  reservoirs, 
etc.  The  relationships  of  meteorological  and  hy- 
drological forecasts  is  considered  in  the  creation  of 
a  FORTH  (Forecasting  Operational  Real-Time 
Hydrological)  System.  A  general  description  and 
outline  is  given  of  data  needed  both  for  the  devel- 
opment of  the  System  and  its  operation,  and  of  the 
equipment  and  processing  systems  necessary  to 
their  utilization.  The  component  sub-systems  are 
listed  in  an  Appendix.  Classification  of  models  for 
hydrological  forecasting  purposes  is  considered, 
although  it  should  be  understood  that  such  classifi- 
cation is  not  necessarily  identical  to  the  classifica- 
tion of  models  in  general.  The  selection  of  forecast- 
ing procedures  is  given  attention,  with  recommen- 
dations on  verification  criteria  and  moisture  ac- 
counting. Evaluation  must  be  given  to  the  methods 
of  forecasting,  the  operation  of  the  forecasting 
system  and  to  the  accuracy  of  the  forecasts  them- 
selves; direction  for  such  evaluation  is  offered.  A 
discussion  of  the  benefits  and  cost  ratio  of  any 
system  serves  as  a  reminder  that  most  case  studies 
show  an  overwhelming  margin  of  benefits  over 
cost.  Finally,  an  example  of  a  FORTH  system  in 
operation  at  the  Indus  River  Basin  in  Pakistan  is 
outlined  in  a  second  Appendix.  (See  also  W88- 
04686)  (Bicht-PTT) 
W88-04697 


MULTIVARIATE  STOCHASTIC  FLOOD 
ANALYSIS  USING  ENTROPY, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 
Engineering. 

V.  P.  Singh,  and  P.  F.  Krstanovic. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-234944/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Louisiana  Water  Resources  Research  Insti- 
tute, Baton  Rouge,  Completion  Report,  October 
1986.  57  p,  13  fig,  1  tab,  35  ref,  4  append.  Contract 
No.  1 4-08-000 1-G 1020.  Project  No.  USGS  G1020- 
06  (6). 

Descriptors:  *Flood  frequency  analysis,  *Model 
studies,  'Flood  flows,  'Entropy,  'Stochastic  hy- 
drology, Distributions,  Risk,  Louisiana. 

The  principle  of  maximum  entropy  (POME)  is 
used  to  perform  a  multivariate  stochastic  flood 
analysis.  By  specifying  appropriate  constraints  in 
terms  of  means,  variances,  covariances  and  cross- 
covariances,  various  multivariate  exponential  dis- 
tributions are  derived.  From  these  distributions, 
univariate,  bivariate  and  general  multivariate  sto- 
chastic models  are  then  derived.  Both  continuous 
and  discrete  cases  are  examined.  Special  emphasis 
is  given  to  the  structure  of  the  matrix  of  Lagrange 
multipliers  in  the  models.  The  bivariate  stochastic 
model  for  flood  peaks  and  volumes  is  investigated 
for  two  cases:  (1)  The  peaks  and  volumes  are 
independent  and  occur  the  same  number  of  times. 
(2)  The  number  of  peaks  is  more  than  that  of 
volumes  in  the  same  time  interval.  Testing  on  two 
Louisiana  rivers  show  that  case  (1)  is  an  approxi- 
mation of  case  (2).  Marginal  frequency  distribu- 
tions of  peaks,  volumes  and  duration  are  obtained, 
first  with  no  restrictions  imposed,  and  then  with 


assumptions  of  independent  occurrences  and  a  high 
threshold  value.  Conditional  distributions  of  flood 
volumes,  given  peaks  and  of  flood  durations,  given 
volumes  and  peaks  are  then  presented.  (Singh-LA 
WRRI) 
W88-04760 


DESIGN   OF  RAINFALL  NETWORKS   USING 
ENTROPY, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-04762 


COMPARATIVE  EVALUATION  OF  THE  ESTI- 
MATORS OF  SOME  FLOOD  FREQUENCY 
MODELS  USING  MONTE  CARLO  SIMULA- 
TION, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 
Engineering. 

V.  P.  Singh,  and  K.  Arora. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-235735/ 
AS.  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report,  February  1987.  124  p,  6 
fig,  31  tab,  80  ref.  Contract  No.  14-08-000 1-G  1020. 
Project  No.  USGS  G  1020-06(3). 

Descriptors:  'Flood  frequency,  'Model  studies, 
Estimators,  Flood  analysis,  Quantile  estimates,  Pa- 
rameter estimates,  Maximum  entropy,  Direct  mo- 
ments, Indirect  moments,  Mixed  moments,  Maxi- 
mum likelihood  estimation,  Method  of  entropy, 
Simulation  analysis,  Monte  Carlo  method. 

Performance  of  estimators  of  several  commonly 
used  flood  frequency  models  is  evaluated  in  terms 
of  the  statistical  criteria  of  bias  (BIAS),  standard 
error  (SE),  and  mean  square  error  (MSE).  The 
procedure  is  based  on  Monte  Carlo  simulation.  The 
models  considered  are  the  Gumbel's  extreme  value 
type  1  (EV1),  log  Pearson  type  3  (LP3),  and  the 
two  component  extreme  value  (TCEV)  distribu- 
tions. The  estimators  used  are  based  on  the  mo- 
ments (MOM),  maximum  likelihood  estimation 
(MLE),  probability  weighted  moments  (PWM), 
least  squares  (LEAS),  incomplete  means  (ICM), 
mixed  moments  (MIX),  and  entropy  (ENT).  The 
performance  of  the  EV1  estimators  is  evaluated  for 
random  as  well  as  serially  correlated  samples. 
MLE  provides  efficient  quantile  estimates  even  for 
small  samples,  closely  followed  by  ENT.  The 
PWM  quantile  estimates  are  unbiased  for  random 
samples  and  least  biased  for  serially  correlated 
samples.  The  performance  of  the  estimators  wors- 
ens for  the  serially  correlated  case,  though  they 
perform  much  more  closely  in  this  case.  A  new 
correction  is  derived,  based  on  simulation  results, 
to  correct  the  bias  in  the  MOM  quantile  estimates. 
The  LP3  estimators  are  evaluated  over  the  range 
of  coefficients  of  variation  and  skewness  character- 
istic of  the  real  flood  occurrence.  The  performance 
of  the  estimator  recommended  by  the  U.S.  Water 
Resources  Council,  and  other  competing  estima- 
tors is  significantly  inferior  to  that  of  MIX  and 
another  estimator  based  on  the  moments  of  the 
variate  in  real  space.  A  new  methodology  is  devel- 
oped to  solve  for  the  MIX  parameter  estimates 
directly,  without  having  to  resort  to  an  iterative 
procedure.  (Singh-LA,  WRRI) 
W88-04763 


CLARK  UNIT  HYDROGRAPH  AND  R-PA- 
RAMETER  ESTIMATION, 

G.  V.  Sabol. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  114,  No.  1,  p  103-111,  January 
1988.  2  fig,  12  ref,  append. 

Descriptors:  'Rainfall-runoff  relationships,  'Hy- 
drologic models,  'Hydrographs,  'Streams,  'Flood 
hydrographs,  'Runoff,  'Unit  hydrographs,  Stor- 
age coefficient,  Unit  hydrographs,  Clark  hydro- 
graph,  Storms,  Synthetic  hydrology,  Watersheds, 
Model  studies,  Mathematical  models,  Surface 
water. 

The  Clark  unit  hydrograph,  a  three-parameter  syn- 
thetic unit  hydrograph  procedure,  can  be  used  in 
flood  hydrology  and  other  surface  water  runoff 


studies  that  require  the  development  of  a  hydro- 
graph  or  the  reconstitution  of  a  flood  event.  The 
technique  is  particularly  valuable  for  unusually 
shaped  watersheds,  such  as  watersheds  with  large 
length-to-width  ratios,  or  for  application  to  water- 
sheds containing  several  different  physiographic 
areas,  such  as  plateaus,  escarpments,  and  valleys. 
The  Clark  unit  hydrograph  can  be  developed  com- 
pletely by  a  mathematical  routing  procedure  that  is 
computationally  very  efficient  and  lends  itself  to 
convenient  computer  applications.  Although  this 
unit  hydrograph  procedure  has  a  strong  theoretical 
basis  and  is  very  applicable  to  many  watersheds,  it 
has  not  gained  wide  application.  Infrequent  use  by 
practicing  engineers  may  be  because  of  the  difficul- 
ty in  evaluating  the  storage  coefficient  R  from 
recorded  hydrographs,  and  the  lack  of  empirical 
procedures  to  estimate  R  for  ungaged  watersheds. 
A  procedure  was  developed  to  facilitate  the  eval- 
uation of  R  from  recorded  hydrographs  using  the 
technique  of  hydrograph  recession  analysis  which 
eliminates  some  of  the  difficulties  and  uncertainties 
that  are  associated  with  the  traditional  method  of 
evaluating  R.  The  method  was  used  in  the  per- 
formance of  a  flood  study  for  a  proposed  dam  in 
western  Colorado.  (Cassar-PTT) 
W88-05079 


PARAMETER  ESTIMATION  FOR  LOG-PEAR- 
SON TYPE  III  DISTRIBUTION  BY  POME, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

V.  P.  Singh,  and  K.  Singh. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,   Vol.    114,  No.    1,   p   112-122,  January 

1988.  2  fig,  3  tab,  24  ref,  append. 

Descriptors:  'Rainfall-runoff  relationships,  'Hy- 
drologic models,  'Streams,  'Flood  forecasting, 
Log-Pearson  distribution,  Maximum  likelihood  es- 
timation, Method  of  moments,  Mathematical  stud- 
ies, Parametric  hydrology,  Rivers. 

The  principle  of  maximum  entropy  (POME)  was 
employed  to  derive  an  alternative  method  of  pa- 
rameter estimation  for  the  log-Pearson  type  III 
distribution.  Historical  flood  data  were  used  to 
evaluate  this  method  and  compare  it  with  the 
method  of  moments  (MOM)  and  maximum  likeli- 
hood estimation  (MLE).  The  three  methods  were 
applied  to  annual  peak  discharge  data  for  six  rivers: 
Amite  River  at  Magnolia,  LA;  Sebasticook  River 
at  Pittsfield,  ME;  Oyster  River  at  Durham,  NH; 
Squannacook  River  at  West  Groton,  MA;  Parker 
River  at  Byfield,  MA;  and  Hop  river  at  Columbia, 
CT.  The  parameter  estimates  yielded  by  POME 
are  comparable  to  those  by  MOM  and  MLE.  For 
three  of  the  six  rivers,  POME  produced  the  least 
relative  absolute  error  and  relative  mean  error. 
(Cassar-PTT) 
W88-05080 


2B.  Precipitation 


COMPARISON  OF  EXTREME  1-DAY 
AMOUNTS  OF  RAINFALL  FOR  COASTAL 
AND  NORTH  CENTRAL  CLIMATIC  REGIONS 
OF  MISSISSIPPI, 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 

K.  C.  McGregor,  R.  A.  Muller,  and  C.  E. 
Murphee. 

IN:  Proceedings  of  the  Seventeenth  Mississippi 
Resources  Conference,  March  25-27,  1987,  Missis- 
sippi. 1987.  p  73-78,  4  fig,  6  tab,  7  ref. 

Descriptors:  'Rainfall,  'Mississippi,  'Climate 
zones,  Rainfall  rate,  Seasonal  variation,  Compari- 
son studies,  Rainstorms,  Precipitation. 

One-day  rainfall  events  of  3  or  more  occurred  at 
least  once  within  the  North  Central  Climatic 
Region  and  twice  each  year  in  the  Coastal  Climatic 
Region  of  Mississippi  during  a  30-year  period 
(1951-1980)  at  selected  rainfall  stations.  Such  an 
event  had  an  average  occurrence  of  about  once 
every  nine  and  six  months,  respectively,  in  the 
North  Central  and  Coastal  Climatic  Regions.  For 
the  Coastal  Climatic  Region,  the  average  number 
of  excessive  1-day  events  (3  inches  or  more)  per 
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station  peaked  in  April  ( 1 1  events)  and  September 
(9  events)  during  the  30-year  period.  On  the-  aver 
age,  a  rainfall  station  within  the  Coastal  Climatic 
Region  had  1-day  rainfall  of  at  least  3  in  in  April 
and  September  every  2.7  and  3.3  years,  respective- 
ly. Within  the  Coastal  Climatic  Region  the  number 
of  events  for  interior  and  coastal  stations  were 
quite  similar.  In  the  North  Central  Climatic  Region 
peaks  occurred  in  March,  April  and  November, 
when  there  was  an  average  of  6,  5  and  5  events  per 
station,  respectively,  during  the  30-year  period. 
These  numbers  represent  a  1-day  rainfall  event  per 
station  of  at  least  3  inches  in  March,  April  and 
November  every  5,  6  and  6  years,  respectively. 
About  75%  of  excessive  1-day  events  were  less 
than  4.8  and  4.1  inches  in  the  Coastal  and  North 
Central  Climatic  Regions,  respectively.  The  high- 
est amounts  per  excessive  event  in  the  Coastal 
Climatic  Region  were  4.8  and  4.9  inches  in  Sep- 
tember and  October,  respectively.  Highest 
amounts  per  event  in  the  North  Central  Climatic 
Region  were  4.0,  4.0  and  4.2  inches  during  March, 
July  and  November,  respectively.  Annual  rainfall 
averaged  about  63  and  54  inches  for  the  Coastal 
and  North  Central  Climatic  Regions,  respectively. 
The  highest  rainfall  (including  non-excessive  rain- 
fall) in  the  Coastal  Climatic  Region  was  in  the 
spring,  mid-summer  and  early  fall  compared  to 
only  spring  in  the  North  Central  Climatic  Region. 
(See  also  W88-04665)  (Lantz-PTT) 
W88-04679 


DESIGN  OF  RAINFALL  NETWORKS  USING 
ENTROPY, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-04762 


2C.  Snow,  Ice,  and  Frost 


FREEZING  AND  THAWING  OF  SOILS  AND 
PERMAFROST  CONTAINING  UNFROZEN 
WATER  OR  BRINE, 

Alaska  Univ.,  Fairbanks.  Geophysical  Inst. 

For  primary  bibliographic  entry   see  Field   2G. 

W88-04608 


FORECASTING  MELTWATER  RUNOFF 
FROM  SNOW-COVERED  AREAS  AND  FROM 
GLACIER  BASINS, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland).  Dept.  of  Physics. 

H.  Lang. 

IN:  River  Flow  Modelling  and  Forecasting.   D. 

Reidel  Publishing  Co.,  Dordrecht,  Holland,  1986. 

p  99-127,  3  fig,  4  tab,  49  ref. 

Descriptors:  *Snowmelt,  'Runoff  forecasting, 
•Glacier  basins,  'Glacial  streams,  *Meltwater, 
Meltwater  runoff,  *Snowmelt,  Catchment  areas, 
Snowcover,  Snow  surveys,  Heat  budget,  Heat 
transfer,  Temperature  effects,  Regression  analysis, 
Thermal  retention,  Capillarity. 

Snow  and  glaciers  make  hydrology  an  interesting 
field  for  research  and  forecasting,  implying  as  they 
do  the  storage  of  water,  with  many  rivers  and 
streams  originating  in  mountainous  regions  show- 
ing an  even  distribution  of  flow  from  year  to  year 
and  also  for  shorter  time  scales  within  the  melt 
season.  The  problem  of  forecasting  meltwater 
runoff  from  snowcovers  and  from  glaciers  requires 
that  a  variety  of  factors  be  considered,  depending 
on  the  type  of  forecast  and  on  the  catchment.  Such 
quantities  as  percentage  of  snow  in  precipitation, 
accumulation  rates,  areal  distribution,  thermal- 
physical  properties,  heat  flux,  and  climatic  param- 
eters are  discussed,  with  equations  given  for  their 
estimation.  Photographic  and  photogrammetric 
methods  for  determining  areal  snow  are  presented, 
along  with  a  discussion  of  various  methods  of 
determining  melt  rates,  not  least  of  which  is  an 
examination  of  past  records.  Examples  are  given  of 
long  range  and  seasonal  forecasting,  with  remarks 
on  the  selection  of  appropriate  models,  which  are 
most  effective  only  in  the  long  term.  (See  also 
W88-04686)  (Bicht-PTT) 
W88-04690 


ICE  BARRIER  FOR  ISLANDS, 

Atlantic  Richfield  Co.,  Los  Angeles,  CA. 

L.  V.  Gefvert. 

U.  S.  Patent  No.  4,265,  569;  May  5,  1981.  5  p.  3  fig. 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  1066,  No  1,  p  207,  May  5,  1981. 

Descriptors:  *Breakwaters,  *Ice  control,  'Patents, 
•Barriers,  *Ice  pressure,  'Ice  loads,  'Islands, 
Floating  ice,  Pressure  ice,  Ice  formation,  Arctic. 

An  ice  barrier  alone  or  in  combination  with  other 
barriers  can  be  used  on  the  periphery  of  an  island 
to  break  up  ice  as  it  approaches  the  island  and 
prevent  the  solid  ice  flow  from  impinging  directly 
on  the  island.  The  barriers  are  closed,  hollow,  and 
triangular  shaped.  The  hypotenuse  side  faces  the 
ice  and  the  first  and  second  sides  opposite  the 
hypotenuse  side  rest  on  a  support  in  the  water 
body  and  about  the  island,  respectively.  The  hy- 
potenuse side  is  split  into  upper  and  lower  sections 
with  the  upper  section  having  a  steeper  angle  of 
inclination  than  the  lower  section  and  containing  a 
system  for  heating  the  hypotenuse  side.  (Crem- 
mins-AEPCO) 
W88-04783 


ICE  ISLAND  CONSTRUCTION, 

Standard  Oil  Co.,  Chicago,  IL. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-04804 


RESEARCH  IN  GLACIAL,  GLACIO-FLUVIAL, 
AND  GLACIO-LACUSTRINE  SYSTEMS. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-05013 


SUBGLACIAL  PROCESSES  AND  THE  DEVEL- 
OPMENT OF  GLACIAL  BEDFORMS, 

University   of  East   Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

G.  S.  Boulton. 

IN:    Research    in    Glacial,    Glacio-Fluvial,    and 

Glacio-Lacustrine  Systems.  Proceedings  of  the  6th 

Guelph    Symposium    on    Geomorphology,    1980. 

1982.  p  1-31,  13  fig,  33  ref. 

Descriptors:  *Glacial  sediments,  *Subglacial  proc- 
esses, *Sedimentation,  Glacial  drift,  Glaciology, 
Glacial  erosion,  Ice  levels,  Geomorphology, 
Drumlins. 

Studies  beneath  modern  glaciers  reveal  three  sets 
of  glacial  (sensu  stricto)  depositional  processes:  (a) 
falling  of  debris  or  debris-rich  ice  from  the  glacier 
onto  the  floors  of  subglacial  cavities;  (b)  lodgement 
of  debris  in  traction  over  the  bed;  and  (c)  deforma- 
tion of  subglacial  sediments.  All  three  processes 
have  the  capacity  to  develop  stream-lined  subgla- 
cial landforms.  Process  (a)  may  fill  subglacial  cav- 
ities on  the  lee  of  bedrock  crags  to  produce  stream- 
lined 'tails'.  Process  (b)  may  produce  streamlined 
drumlin  forms  as  a  result  of  differential  lodgement 
as  a  glacier  flows  over  obstacles  on  its  bed.  Process 
(c)  may  produce  mobile  drumlin  forms  around 
relatively  slowly  deforming  nuclei  in  an  inhomo- 
geneous  deforming  sediment,  or  a  static  drumlin 
around  a  stationary  obstacle,  or  a  static  residual 
drumlin  where  surrounding  material  has  flowed 
away  from  a  more  resistant  mass.  Processes  (b)  and 
(c)  in  particular  have  a  strong  tendency  to  produce 
forms  with  typical  drumlin  asymmetry,  a  steep 
stoss  side  and  a  shallow  lee  side,  while  process  (a) 
may  help  to  produce  rock-cored  drumlins  or  crags 
and  tails.  All  processes  may  be  combined,  and  the 
probability  that  'drumlins'  are  polygenetic  requires 
that  internal  structures,  in  addition  to  surface 
forms,  must  be  studied  to  understand  their  origin. 
Ice  sheet  models,  one  of  an  ancient  ice  sheet  and 
one  of  West  Greenland,  are  utilized  to  understand 
how  sediment  and  landform  production  by  ice 
sheets  may  vary  spatially.  It  is  concluded  that  the 
precise  location  of  most  forms  is  determined  by  the 
properties  of  the  glacier  bed,  but  that  glacier  varia- 
bles play  an  important  role  in  determining  their 
larger  scale  distribution.  Glacier  properties  are 
almost  invariably  conducive  to  production  of  these 
streamlined  landforms  in  the  marginal  area,  al- 
though under  appropriate  bed  conditions  they  may 
be  produced  deep  beneath  the  glacier.  (See  also 
W88-05013)  (Author's  abstract) 


W88-050I4 


TILL  HUMMOCK  (PROTO-DRUMI.IN)  AT 
THE  ICE  GLACIER  BED  INTF.RI  A(  I  , 

Brock   Univ.,   St.   Catharines  (Ontario).   Dept.   of 

Geography. 

J.  Menzies. 

IN:    Research    in    Glacial,    Glacio-Fluvial,    and 

Glacio-Lacustrine  Systems.  Proceedings  of  the  6th 

Guelph    Symposium    on    Geomorphology,     1980. 

1982.  p  33-47,  5  fig,  29  ref.  NSERC  Grant  No. 

A6900. 

Descriptors:  'Drumlins,  'Hummock,  'Glacial 
drift,  Glaciology,  Glacial  erosion,  Bedrock,  Geo- 
logic formations,  Mathematical  studies,  Shear 
stress,  Ice  load. 

The  initiation  and  subsequent  development  of 
drumlins  is  considered  with  regard  to  those  drum- 
lins lacking  obvious  rock  or  boulder  cores,  or 
bedrock  knolls  around  which  material  has  nucleat- 
ed. The  mechanics  of  glacial  deposition  to  allow 
for  localized  points  of  agglomeration  is  discussed 
with  reference  to  conditions  in  the  subglacial  envi- 
ronment. When  sufficient  glacial  detritus  has  ag- 
glomerated at  localized  points  at  the  ice/glacier 
bed  interface,  a  state  may  be  reached  at  which  this 
agglomeration  begins  to  act  as  an  obstacle  to  the 
passage  of  the  ice.  It  is  at  this  point  that  the 
processes  leading  toward  drumlin  formation  are 
initiated.  Several  mechanisms  are  suggested  to  ac- 
count for  the  persistance  of  the  material  at  the 
interface  from  which  a  till  hummock  (proto-drum- 
lin)  begins  to  be  evolved.  Marked  geotechnical 
changes  in  the  material  occur  such  that  the  hum- 
mock persists  and  develops  at  the  glacial  interface. 
It  is  shown  that,  under  specific  ice  velocities  and 
thicknesses  associated  with  varying  detrital  shear 
strengths,  the  size  and  growth  of  drumlins  can  be 
approximately  predicted.  Calculations  reveal  that 
drumlins  will  tend  to  form  in  zones  close  to  and  at 
some  distance  from  the  ice  margin,  with  a  less 
favored  area  existing  between.  (See  also  W88- 
05013)  (Author's  abstract) 
W88-05015 


FORMATION  OF  GLACIAL  FLUTINGS  IN 
EAST-CENTRAL  ALBERTA, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geography. 
N.  Jones. 

IN:  Research  in  Glacial,  Glacio-Fluvial,  and 
Glacio-Lacustrine  Systems.  Proceedings  of  the  6th 
Guelph  Symposium  on  Geomorphology,  1980. 
1982.  p  49-70,  7  fig,  2  tab,  27  ref. 

Descriptors:  'Glacial  fluting,  'Glacial  drift,  'Al- 
berta, 'Geologic  formations,  Canada,  Glacial  sedi- 
ments, Ice  pressure,  Glacial  till,  Geology,  Drum- 
lins. 

The  Lac  la  Biche  fluting  and  drumlin  field  origi- 
nates at  Lac  la  Biche,  Alberta,  and  extends  south- 
east almost  to  North  Battleford,  Saskatchewan,  a 
distance  of  approximately  390  km.  The  southeast 
orientation  of  the  field  is  transverse  to  the  regional 
northeast  to  southwest  ice  flow  direction  in  Alber- 
ta. The  Lac  la  Biche  field  appears  to  be  a  result  of 
a  late  resurgence  of  the  Wisconsin  ice  during  deg- 
laciation  of  this  region,  about  11,400  years  ago. 
Field  investigations,  including  till  fabric,  texture 
and  lithology,  showed  ubiquitous  glacial  tectonic 
activity,  implying  that  frozen-bed  conditions  and 
compressive  ice  flow  probably  ensued  at  some 
point  during  ice  advance.  The  smooth,  stream- 
lined appearance  of  drumlins  and  flutings  indicates 
a  transgression  into  wet-bed  conditions  and,  possi- 
bly, extending  flow.  Initial  frozen-bed  conditions 
and  compressive  flow  caused  glacial  thrusting  and 
plucking  of  blocks  of  basal  debris  near  the  margin 
of  the  ice.  The  blocks  lodge  at  the  glacier  bed  and 
resist  further  movement.  With  continued  advance 
thawed-bed  conditions  are  encountered  and  depo- 
sition in  a  low  pressure  zone  created  in  the  lee  of 
these  obstacles  occurs.  Lateral  transport  of  debris 
in  the  lee  of  the  blocks  was  accomplished  as  a 
result  of  the  presence  of  converging  secondary 
flow  cells,  created  by  the  basal  pressure  gradient. 
Till  fabric  analyses  show  a  'herring-bone'  fabric 
pattern,   supporting   the   existence   of  converging 
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secondary  flow.  Auger  holes  drilled  through  three 
flutings,  numerous  road  cut  examination,  and  sub- 
sequent till  textural  and  lithologic  analyses,  show 
only  one  till  is  present  in  the  stream-lined  land- 
forms,  reducing  the  validity  of  any  hypothesis 
which  involves  the  addition  of  two  or  more  till 
layers  during  consecutive  ice  advances.  The  com- 
plete formation  of  both  the  drumlins  and  flutings 
occurred  during  a  single  ice  advance.  (See  also 
W88-05013)  (Author's  abstract) 
W88-05016 


CONTEMPORARY  PUSH  MORAINE  FORMA- 
TION IN  THE  YOHO  VALLEY,  BC, 

Memorial  Univ.  of  Newfoundland,  St.  John's. 
R.  J.  Rogerson,  and  M.  J.  Batterson. 
IN:    Research    in    Glacial,    Glacio-Fluvial,    and 
Glacio-Lacustrine  Systems.  Proceedings  of  the  6th 
Guelph    Symposium    on    Geomorphology,    1980. 
1982.  p  71-90,  16  fig,  30ref. 

Descriptors:  'Glacial  drift,  *Yoho  Valley,  'British 
Columbia,  'Geologic  formations,  'Moraines, 
Canada,  Rock  glaciers,  Rocks,  Model  studies,  Em- 
erald Glacier,  Ridging,  Sedimentation. 

The  characteristics  and  formation  of  minor  push- 
moraine  ridges  are  normally  described  for  areas  of 
terminal  recession.  Sometimes,  ridge  formation  is 
described  as  an  annual  event.  In  the  Yoho  Valley 
(British  Columbia,  Canada)  a  multi-year  contempo- 
rary push-moraine  ridge  is  forming  at  the  margin 
of  Emerald  Glacier.  The  glacier  appears  to  be  in  a 
state  of  still-stand  or  minor  readvance.  Two 
models  of  push  moraine  formation  are  apparent: 
one  where  ice  annually  decouples  from  the  mo- 
raine during  the  summer,  then  readvances  with  the 
cessation  of  ice  melt  in  the  early  winter;  and  a 
second  where  the  ice  remains  in  contact  with  the 
moraine  throughout  the  summer  due  to  a  thick 
supraglacial  cover,  which  reduces  ice  melt.  In  the 
latter  case,  subglacially  transported  fines  are  in- 
truded into  or  emplaced  upon  the  loose-textured 
moraine  ridge  resulting  in  a  complex  sedimentary 
arrangement.  The  models  are  supported  by  two 
years  of  observation  of  the  ice  terminus,  and  by  an 
intensive  sediment  sampling  program.  (See  also 
W88-05013)  (Author's  abstract) 
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SUBGLACIAL  FLUVIAL  EROSION:  A  MAJOR 
SOURCE  OF  STRATIFIED  DRIFT,  MALA- 
SPINA  GLACIER,  ALASKA, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy- 

T.  C.  Gustavson,  and  J.  C.  Boothroyd. 
IN:  Research  in  Glacial,  Glacio-Fluvial,  and 
Glacio-Lacustrine  Systems.  Proceedings  of  the  6th 
Guelph  Symposium  on  Geomorphology,  1980. 
1982.  p  93-116,  9  fig,  1  tab,  32  ref.  Office  of  Naval 
Research  Contract  No.  NOO014-67-A-0230-0O01. 

Descriptors:  'Glacial  erosion,  'Glacial  drift,  *Ma- 
laspina  Glacier,  'Alaska,  Sedimentation,  Fluvial 
erosion,  Proglacial  lakes,  Glacial  streams,  Snow- 
melt,  Glaciology,  Glacial  tunnels,  Sediment  trans- 
port, Geohydrology,  Water  pressure,  Artesian 
flow. 

Studies  of  the  sedimentary  processes  and  hydrolo- 
gy of  meltwater  streams  and  proglacial  lakes  along 
the  margin  of  the  Malaspina  Glacier  suggest  that 
most  stratified  drift  is  derived  primarily  from  subg- 
lacial  fluvial  erosion  and  transport  of  basal  till 
remote  from  the  ice  margin.  Major  outwash  fans, 
kame  deltas,  and  proglacial  lakes  originate  at  ice 
marginal  fountains  or  meltwater  tunnels. 
Meltwater  from  the  Malaspina  drainage  area  (2,680 
sq  km)  is  discharged  mostly  via  englacial  and  subg- 
lacial  tunnels,  and  is  derived  from  precipitation  of 
320  cm/annum  and  ablation  of  over  393  cm/ 
annum.  That  meltwater  in  glacial  tunnels  far  from 
the  ice  margin  erodes  and  transports  basal  till  is 
indicated  by:  (1)  direct  observation;  (2)  high  sus- 
pended sediment  content  (3.4  to  4.7  g/1);  and  (3) 
massive  amounts  of  outwash  supplied  to  ice-mar- 
ginal fans.  The  longevity  of  fountains  also  suggests 
that  networks  of  englacial  and  subglacial  tunnels 
are  relatively  stable.  Discharge  into  Malaspina 
Lake  from  meltwater  tunnels  is  as  much  as  460  cu 
m/sec  and  has  occurred  both  at  the  base  of  the  ice 


and  part  way  up  the  ice  contact  face.  Sediment  is 
carried  into  the  lake  via  continuous  density  flows 
issuing  from  the  tunnel  mouths.  Hydrology  of  the 
glacier  system  is  reflected  by  water  levels  in  sink- 
holes that  mark  a  potentiometric  surface  in  the 
stagnant  portions  of  the  ice.  Water  within  the 
higher  or  upglacier  areas  provides  sufficient  hy- 
draulic head  to  maintain  artesian  conditions  at  the 
glacier  margin,  and  to  move  sediment  entrained  at 
the  base  of  the  glacier  through  glacial  tunnels. 
Artesian  springs  or  fountains  are  maintained  as  ice 
retreats,  as  outwash  plains  aggrade,  or  as  lake 
levels  change.  (Author's  abstract) 
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DEPOSITIONAL  PROCESSES  IN  THE  DEVEL- 
OPMENT OF  ESKERS  IN  MANITOBA, 

Manitoba  Dept.  of  Energy  and  Mines,  Winnipeg. 

Mineral  Resources  Div. 

S.  Ringrose. 

IN:    Research    in    Glacial,    Glacio-Fluvial,    and 

Glacio-Lacustrine  Systems.  Proceedings  of  the  6th 

Guelph    Symposium    on    Geomorphology,    1980. 

1982.  p  117-137,  8  fig,  1  tab,  23  ref. 

Descriptors:  'Eskers,  'Sediment  transport,  'Gla- 
cial drift,  'Manitoba,  Canada,  Bedforms,  Ridging, 
Sedimentation,  Snowmelt,  Glacial  sediments,  Ice 
drift,  Bed  load. 

In  an  attempt  to  arrive  at  a  comprehensive  theory 
for  the  origin  of  eskers,  different  eskers  occurring 
in  northern,  central  and  southern  Manitoba  are 
compared  in  terms  of  morphology  and  sedimento- 
logy.  Northern  eskers,  which  occur  as  continuous 
ridges  in  subparallel  swarms  are  longer,  higher, 
and  narrower  than  southern  eskers  which  occur 
relatively  infrequently,  in  beads  which  are  shorter, 
lower  and  wider.  Nineteen  major  facies  types  are 
identified  and  interpreted  relative  to  the  current 
literature  on  closed  conduit  and  open  channel  bed- 
form  types.  This,  used  in  conjunction  with  vertical, 
lateral  and  downstream  facies  relationships,  pro- 
vides evidence  to  suggest  that  the  northern  eskers 
are  produced  primarily  by  surges  of  sediment  de- 
posited in  heterogeneous  suspension  in  a  closed 
tunnel,  whereas  central  and  southern  eskers  (where 
observed)  are  the  products  of  braided  stream,  open 
channel  environments.  The  different  types  may  be 
related  to  the  prevailing  ice  regime  with  southern, 
beaded  eskers  being  formed  initially  in  the  relative- 
ly narrow  ablation  zone  at  the  margin  of  a  'polar' 
ice  sheet,  which  may  have  become  inactive  during 
the  later  (observed)  stage  of  esker  deposition.  The 
northern  Leaf  Rapids  esker  is  thought  to  have  been 
formed  under  active  ice  during  more  temperate 
conditions,  where  rapid  melt  and  ice  movement 
cause  sliding  bed  conditions  in  vertical  tunnels. 
(Author's  abstract) 
W88-05019 


BED  FORM  DIAGRAMS  AND  THE  INTER- 
PRETATION OF  ESKERS, 

Wilfrid  Laurier  Univ.,  Waterloo  (Ontario).  Dept. 

of  Geography. 

H.  C.  Saunderson. 

IN:    Research    in    Glacial,    Glacio-Fluvial,    and 

Glacio-Lacustrine  Systems.  Proceedings  of  the  6th 

Guelph    Symposium    on    Geomorphology,    1980. 

1982.  p  139-150,  6  fig,  22  ref. 

Descriptors:  Data  interpretation,  'Glacial  drift, 
'Glacial  erosion,  'Sedimentation,  'Eskers,  *Gla- 
ciohydrology,  Snowmelt,  Flow  patterns,  Glacial 
streams,  Sediment  transport,  Glacial  sediments, 
Bed  load,  Pipe  flow. 

Bedform  stability  diagrams  offer  considerable  po- 
tential as  an  aid  in  the  interpretation  of  glacioflu- 
vial  structures  preserved  in  eskers.  Structures  of 
open  channel  and  subglacial,  free-surface  flows  are 
easier  to  interpret  because  of  the  abundance  of 
experimental  data  available.  Competency  diagrams 
and  stability  diagrams  may  be  used  to  obtain  esti- 
mates of  paleovelocity  and  paleodepth,  from 
which  other  hydraulic  parameters  may  be  extrapo- 
lated. Although  structures  of  sub-glacial,  full-pipe 
flows  are  less  well  documented,  some  assistance  to 
interpretation  is  forthcoming  from  pipe  flow  stabil- 
ity diagrams.  Of  particular  note  is  the  absence  of 
antidunes  from  full  pipe  flows:  recent  experiments 


indicate  that  antidunes  are  replaced  by  a  plane  bed 
in  sands  where  a  bed  is  already  in  existence.  Ex- 
periments by  others  show  the  presence  of  a  sliding 
bed  mode  of  transport  between  a  plane  bed  and 
total  suspension  of  sediment.  (See  also  W88-05013) 
(Author's  abstract) 
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HYDRAULIC  GEOMETRY  OF  THE  LOWER 
PORTION  OF  THE  SUNWAPTA  RIVER 
VALLEY  TRAIN,  JASPER  NATIONAL  PARK, 
ALBERTA, 

Amoco  Canada  Petroleum  Co.  Ltd.,  Calgary  (Al- 
berta). 

For  primary  bibliographic  entry  see  Field  2E. 
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DERIVATION  OF  A  SUMMARY  FACIES  SE- 
QUENCE BASED  ON  MARKOV  CHAIN  ANAL- 
YSIS OF  THE  CALEDON  OUTWASH:  A  PLEIS- 
TOCENE BRAIDED  GLACIAL  FLUVIAL  DE- 
POSIT, 

Ontario  Geological  Survey,  Toronto. 
J.  Z.  Fraser. 

IN:  Research  in  Glacial,  Glacio-Fluvial,  and 
Glacio-Lacustrine  Systems.  Proceedings  of  the  6th 
Guelph  Symposium  on  Geomorphology,  1980. 
1982.  p  175-199,  9  fig,  5  tab,  43  ref. 

Descriptors:  'Glaciers,  'Sedimentation,  'Markov 
process,  'Glacial  drift,  'Braided  streams, 
'Outwash,  'Facies,  Glacial  sediments,  Glacial 
streams,  Flow  patterns,  Pleistocene  epoch. 

The  Caledon  Outwash  is  a  Late  Pleistocene,  ice- 
marginal  glaciofluvial  sequence  in  southern  Ontar- 
io. The  assemblage  comprises  eight  distinct  facies, 
and  three  coarse-grained  facies  predominate.  The 
Gm  (miall  terminology)  facies  consist  of  horizon- 
tally stratified  clast-supported  gravel  with  well  de- 
veloped imbricate  fabric.  Coarse-grained  Gp  and 
Gt  facies  are  characterized  by  planar  and  through 
cross-stratification  respectively,  and  are  the  depos- 
its of  high  flow  stage,  transverse  primary  bed- 
forms.  Fine-grained  facies  reflect  the  migration  of 
dunes  and  sand  waves  at  moderate  flow  stage  and 
consist  of  trough  (St),  or  less  frequently,  planar 
(Sp)  cross-stratified  sand  and  horizontally  stratified 
sand  (Sh).  Ripple  laminated  sand  (Sr)  and  silt  (Fl) 
facies  reflect  deposition  by  low  water  accretion 
processes,  and  are  uncommon  in  the  depositional 
sequence.  Markov  chain  analysis  was  employed  to 
detect  and  enhance  non-random  facies  transitions 
in  the  deposit.  The  derived  summary  sequence  is 
dominated  by  superposed,  truncated,  upward 
fining  and  thinning  sequences  which  represent  re- 
peated channel-fill  events.  The  base  of  the  summa- 
ry sequence  is  defined  by  the  initiation  of  a  chan- 
nel-fill cycle,  often  marked  by  the  scour  of  large- 
scale  Gt  facies  sets  into  underlying,  finer  grained 
facies  of  a  previous  cycle.  The  channel-fill  sedi- 
ments are  predominantly  multistorey  sequences  of 
Gm  facies  which  represent  aggradation  by  a  suc- 
cessive longitudinal  bars.  Occasional  solitary  Gp 
and  Gt  facies  sets  in  these  sequences  represent 
slight  decreases  in  flow  stage.  The  upper  portions 
of  channel-fill  cycles  are  marked  by  aggradation  of 
sand-dominant  facies  (St,  Sp,  Sh)  and  by  general 
upward  fining  to  low  water  accretion  deposits  (Sr 
and  Fl  facies).  The  fine-grained  upper  portions  of 
the  sequences  are  often  partially  removed  by  scour 
at  the  initiation  of  the  next  channel-fill  cycle.  (See 
also  W88-05013)  (Author's  abstract) 
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COMPARISON  OF  SEDIMENTATION  RE- 
GIMES IN  FOUR  GLACIER-FED  LAKES  OF 
WESTERN  ALBERTA, 

Illinois  Univ.  at  Chicago  Circle.  Dept.  of  Geologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  2J. 
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GLACIO-LACUSTRINE  SEDIMENTATION  ON 
LOW  SLOPE  PROGRADING  DELTA, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ology. 
For  primary  bibliographic  entry  see  Field  2J. 
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COARSE  GRAINED  FACIES  OF  GLACIO- 
MARINE  DEPOSITS  NEAR  OTTAWA, 
CANADA, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ology. 

R.  J.  Cheel,  and  B  R  Rust. 

IN:  Research  in  Glacial,  Glacio-Fluvial,  and 
Glacio-Lacustrine  Systems.  Proceedings  of  the  6th 
Guelph  Symposium  on  Geomorphology,  1980. 
1982.  p  279-295,  9  fig.  22  ref. 

Descriptors:  •Fades,  'Glacial  drift,  'Glacial  sedi- 
ments, *Snowmelt,  'Sedimentation,  'Ottawa, 
Champlain  Sea,  Canada,  Outwash,  Glacial  streams. 
Erosion,  Ice  drift.  Ridging,  Boulders,  Rocks, 
Marine  sediments,  Particle  size,  Quaternary  period. 

Some  Late  Quaternary  sand  and  gravel  ridges  near 
Ottawa  are  believed  to  have  formed  by  coales- 
cence of  subaqueous  outwash  fans  deposited  where 
glacial  meltwater  conduits  emerged  from  the  Wis- 
consin ice  front  beneath  the  Champlain  Sea.  The 
ridges  are  approximately  parallel  to  the  direction  if 
ice  transport,  and  developed  as  the  ice  front  re- 
treated northward.  Exposures  in  the  ridges  have 
allowed  a  detailed  investigation  of  coarse-grained 
glacio-marine  deposits  in  relation  to  changing  ice 
front  morphology.  Clast-supported  cobble  to  boul- 
der gravel  was  deposited  on  the  fan  apex,  near  the 
mouth  of  the  conduit.  Clast  long  axes  are  oriented 
either  normal  or  parallel  to  the  flow  direction, 
depending  on  current  velocity  and  clast  size. 
Downfan  from  the  gravel,  cross-stratified  sand  ac- 
cumulated, occasionally  interbedded  with  flow  till. 
These  deposits  are  cut  by  steep-sided  sand-filled 
channels  that  were  eroded  into  the  fan  surface  by 
cold,  dense,  sediment-laden  currents  issuing  from 
the  conduit.  Soft-sediment  deformation  structures 
are  common  in  silty  fine  sand  on  distal  parts  of  the 
fan.  They  are  preserved  as  thick  units  filling  gravi- 
tational slumps,  and  above  buried  blocks  of  ice.  All 
the  above  facies  ideally  are  present  in  subaqueous 
outwash  deposits,  although  variations  are  known, 
and  are  attributed  to  confinement  of  the  deposi- 
tional  site  within  inlets  of  the  glacier  front.  Vari- 
ations include:  (1)  lower  incidence  of  cross-strati- 
fied sand  due  to  extensive  reworking  by  channel 
migration  within  the  inlet;  (2)  absence  of  mudsized 
sediments,  transported  beyond  the  inlet;  and  (3) 
intense  deformation  in  response  to  the  melting  of 
ice  walls  and  buried  glacial  ice.  (See  also  W88- 
05013)  (Author's  abstract) 
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NEARSHORE  DEPOSITS  OF  THE  CHAM- 
PLAIN SEA,  NEAR  OTTAWA,  CANADA, 

Reading  Univ.  (England).  Dept.  of  Geography. 
M.  Hayward,  and  H.  M.  French. 
IN:  Research  in  Glacial,  Glacio-Fluvial,  and 
Glacio-Lacustrine  Systems.  Proceedings  of  the  6th 
Guelph  Symposium  on  Geomorphology,  1980. 
1982.  p  297-315,  10  fig,  2  tab,  24  ref.  NSERC 
Grant  No.  A-8367. 

Descriptors:  'Glacial  drift,  'Glacial  sediments, 
'Sedimentation,  'Champlain  Sea,  'Ottawa, 
Canada,  Marine  sediments,  Ridging,  Ice  drift, 
Snowmelt,  Glacial  streams,  Boulders,  Rocks. 

The  study  of  sections  exposed  in  the  Twin  Elm 
and  Herbert  Corners  commercial  workings  south 
of  Ottawa  permits  the  identification  and  classifica- 
tion of  marine  sediments  derived  from  ridges  of 
glaciogenic  deposits.  The  ridges  formed  during  the 
retreat  of  Wisconsin  ice  and  contemporaneously 
with  the  early  stages  of  the  Champlain  Sea  or  a 
lacustrine  predecessor.  Subsequently,  a  progres- 
sively falling  wave  base  resulted  in  their  rework- 
ing. Deposition  occurred  either  within  kettle  de- 
pressions, formed  through  the  melt  of  buried  ice 
bodies,  or  as  sand  sheets  on  ridge  flanks.  In  addi- 
tion, lag  deposits,  derived  from  the  reworking  of 
the  ridge  materials,  in  places  rest  uncomfortably 
upon  earlier  marine  deposits.  Boulder  beaches  and 
beach  ridges  are  associated  with  these  littoral  de- 
posits. (See  also  W88-05013)  (Author's  abstract) 
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SNOW  DISTRIBUTION  ON  FOREST  (I. EAR- 
CUTS  IN  THE  SWEDISH  MOUNTAINS, 

Stockholm    Univ.    (Sweden)     Dept     of    Physical 

Geogrpahy. 

K.  A.  Zakrisson. 

Nordic  Hydrology  NOHYBB.  Vol   18,  No.   3.  p 

185-192,  1987.  4  fig,  1  tab,  3  ref. 

Descriptors:  'Snow  accumulation,  'Snow  depth, 
'Snow,  'Snow  surveys,  'Sweden,  Monitoring,  Ac- 
cumulation, Surveys,  Snowmelt,  Snow-water 
equivalents,  Forests,  Field  tests,  Snow  cover. 

The  problem  of  choosing  localities  at  the  margin  of 
forests  for  snow  surveys  was  addressed.  A  system- 
atic study  was  made  of  differences  in  snow  depth 
and  water  equivalents  of  snow  accumulation  near 
the  boundaries  between  forests  and  open  land. 
Field  data  were  collected  during  the  winter  sea- 
sons 1983-84  and  1984-85.  Snow  depths  were 
sounded  and  water  equivalents  were  calculated  for 
snow  cover  from  profiles  crossing  distinct  bound- 
aries between  forests  and  clearcuts.  Snow  accumu- 
lations were  found  to  be  relatively  large  in  a  zone 
up  to  40  m  just  outside  the  forest  boundary.  Accu- 
mulations up  to  15  m  just  inside  the  forest  bounda- 
ry were  relatively  small  when  compared  to  the 
forest  in  general.  A  slight  excess  of  snow  in  the 
forest  compared  to  the  clearcuts,  established  at  the 
beginning  of  the  snow  accumulation  season,  gradu- 
ally turned  into  a  small  deficit  in  April.  During 
most  of  the  melting  season,  the  amount  of  snow  in 
forests  is  considerably  greater  than  in  the  clearcuts. 
(Author's  abstract) 
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CONE  PENETRATION  TESTING  IN  SNOW, 

L.  H.  J.  Schaap,  and  P.  M.  B.  Fohn. 

Canadian   Geotechnical   Journal   CGJOAH,   Vol. 

24,  No.  3,  p  335-341,  August  1987.  10  fig,  1  tab,  11 

ref. 

Descriptors:  'Snow,  'Measuring  instruments, 
'Snowpack,  'Penetrometers,  Ram  penetrometers, 
Cone  penetrometers,  Avalanches,  Slope  stability. 

The  application  of  the  electric  cone  penetrometer 
test  in  snow  has  been  investigated  and  compared 
with  results  from  the  ram  penetrometer  test,  which 
is  normally  used  for  snow  profiling  and  slope  sta- 
bility analysis.  A  special  cone  penetrometer  system 
was  built  consisting  of  a  sensitive  1  sq  cm  electric 
cone,  depth  transducer,  and  battery-operated  chart 
recorder.  The  instruments  were  tested  in  April 
1985  at  three  different  locations  in  the  Swiss  Alps 
and  the  test  results  were  compared  with  those  of 
the  ram  penetrometer  tests.  The  tests  yielded  re- 
peatable  results  up  to  a  depth  of  4  m  with  a  high 
resolution  of  different  snow  layers.  The  electric 
cone  tests  show  more  layers  than  found  in  the  ram 
profile  and  snow  pit  analyses.  In  soft  snow  the  ram 
resistances  appear  to  be,  on  average,  about  30% 
lower  than  cone  resistance  values.  It  is  recom- 
mended that  the  reliability  and  portability  of  the 
instruments  be  improved  by  providing  better  speed 
control  and  by  incorporating  a  temperature  sensor. 
(Cassar-PTT) 
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ADFREEZING  STRENGTH  OF  ICE  TO 
MODEL  PILES, 

National    Research   Council    of  Canada,    Ottawa 

(Ontario).  Inst,  for  Research  in  Construction. 

V.  R.  Parameswaran. 

Canadian   Geotechnical   Journal   CGJOAH,   Vol. 

24,  No.  3,  p  446-452,  August  1987.  6  fig,  2  tab,  3 

ref. 

Descriptors:  'Ice,  'Materials  engineering,  'Freez- 
ing, 'Piles,  Adfreezing  strength,  Coatings,  Asphalt, 
Silicones. 

Adfreeze  strength  of  freshwater  ice  to  piles  made 
of  wood,  steel,  and  aluminum,  with  and  without 
coatings,  was  measured  using  model  piles.  Ad- 
freeze strength  increased  with  increase  in  the  rate 
of  displacement  and  loading  of  the  pile.  Creosote 
coating  on  wood  piles  reduced  adfreeze  strength  at 
lower  displacement  rates,  but  had  little  effect  at 
higher  rates  of  loading.  Adfreezing  strength  was 
reduced  by  a  factor  of  4  to  6  by  bituminous  roofing 


,,,,  wood  i'ii.  .  i".  i  factoi  "i  io  to  100 by  silicone 
i  ostitis  on  aluminum  piles  Peak  adfreeze  strengths 
(in  MPs)  were  si  follows  creosote  on  fir,  0.394- 

1.698;  enamel  painl  on  Steel  cylinder,  0.405-0. 948, 

enamel  painl  on  iteel  H-section,  0.368-0.517;  un- 

COated  aluminum  cylinder,  0.614-0.788;  silicone 
coaling  on  aluminum  cylinder,  0.005-0.037;  uncoat- 

ed  aluminum  H-section,  0.269-0.294;  silicone  coat- 
ing on  aluminum  H-section,  0.002-0.014;  asphalt  on 
wood,  0.138-0.521;  asphalt  and  gravel  on  wood, 
0.252-0.491;  Derbygum  on  wood,  0.378-0.614;  un- 
coated  tropical  hardwood  of  four  varieties,  0.768- 
1.780.  (Cassar-PTT) 
W88-05057 


2D.  Evaporation  and  Transpiration 


USE   OF   EVAPORIMETERS   FOR   ESTIMAT- 
ING MAXIMUM  TOTAL  EVAPORATION, 

Orange    Free    State    Univ.,    Bloemfontein    (South 

Africa).  Dept.  of  Agrometeorology. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-04568 


RAINFALL  INTERCEPTION  BY  A  YOUNG 
ACACIA  AURICULIFORMIS  (A.  CUNN)  PLAN- 
TATION FOREST  IN  WEST  JAVA,  INDONE- 
SIA: APPLICATION  OF  GASH'S  ANALYTICAL 
MODEL, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Inst,  voor 
Aardwetenschappen. 

For  primary  bibliographic  entry  see  Field  2A. 
W88-04571 


SOIL   HEAT   AND   WATER   FLOW   WITH   A 
PARTIAL  SURFACE  MULCH, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 
For   primary   bibliographic   entry   see   Field   2G. 
W88-04598 

2E.  Streamflow  and  Runoff 


FLOOD  FORECASTING:  DANES  UPDATE  DA- 
MODAR  SYSTEM, 

Danish  Inst,  of  Applied  Hydraulics,  Hoersholm. 
J.  C.  Refsgaard,  and  V.  G.  Ghanekar. 
Water  Resources  Journal,  No.  153,  p  55-57,  June 
1987.  4  fig. 

Descriptors:  'Flood  forecasting,  'Damodar 
system,  'Hydrologic  models,  'India,  Mathematical 
models,  Computer  models,  NAM,  SYSTEM  11, 
Model  studies,  Flood  plain  management. 

Attempts  at  real-time  flood  forecasting  by  the 
Indian  government's  Central  Water  Commission 
(CWC)  have  been  based  on  manual  data  collection, 
wireless  data  communication  (VHF)  and  forecast 
formulation,  usually  by  graphic  correlation  meth- 
ods. Though  these  methods  are  generally  consid- 
ered to  have  provided  useful  results,  CWC  has 
decided  to  incorporate  recent  advances  in  comput- 
er technology  and  mathematical  modelling  in  its 
warning  system  on  the  Damodar.  A  model  was 
established  at  Maithon,  a  reservoir  on  the  Barakar, 
a  left  (or  north)  bank  tributary  of  the  Damodar. 
The  catchment  upstream  of  the  Durgapur  Barrage 
has  been  divided  into  13  sub-catchments  with  sepa- 
rate rainfall  and  evaporation  input  in  the  rainfall- 
runoff  (NAM)  modelling.  Hydraulic  river  routing 
(SYSTEM  11)  has  been  worked  out  from  the  Ti- 
laiya,  Konar  and  Tenughat  reservoirs  -  upstream  of 
the  bigger  Maithon  and  Panchet  reservoirs  -  down 
to  the  Durgapur  Barrage.  A  total  of  84  grid  points 
were  used  to  model  this  470  km  section  of  the 
river.  The  outflows  from  the  NAM  model  are 
taken  as  inflow  to  SYSTEM  11.  There  are  usually 
one  hour  time  steps  in  the  modelling.  SYSTEM  1 1 
has  been  used  to  evaluate  the  effects  of  various 
alternative  schemes  for  improvement  of  the  flood 
situation  in  the  Lower  Damodar.  Among  them: 
excavation  of  the  main  river,  or  of  other  river 
reaches;  or  the  embankment  of  the  main  river  and 
construction  of  short-cut  channels  between  two 
river  systems.  The  ultimate  objective  is  to  create  a 
model  which  can  be  used  in  flood-prone  areas 
throughout   India.   The   NAM/S11    system   is  in- 


2 
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stalled  on  CWC's  HP1000  computer  in  Delhi  and 
is  being  applied  for  real-time  forecasting  and  flood 
control  studies  in  the  Yamuna  River  upstream  of 
Delhi.  (Lantz-PTT) 

W88-04520 


COLONIZATION  OF  WOOD  SUBSTRATES  BY 
THE  AQUATIC  XYLOPHAGE  XYLOTOPUS 
PAR  (DIPTERA:  CHIRONOMIDAE)  AND  A 
DESCRIPTION  OF  ITS  LIFE  HISTORY, 

Central  Michigan  Univ.,  Mount  Pleasant.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  2H 

W88-04541 


FLOOD  SIMULATION  IN  THE  TIDAL  DELTA 
OF  THE  MEKONG  RIVER  BY  THE  SSARR 
MODEL, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand). 
For  primary  bibliographic  entry  see  Field  2L 
W88-04553 


EXAMINATION  OF  THE  EFFICIENCY  OF  A 
SIMPLE  RUNOFF  PLOT  SAMPLE  SPLITTER, 

Rhodes     Univ.,     Grahamstown     (South     Africa). 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  7B 

W88-04569 


SOME  PROBLEMS  WITH  THE  MUSKINGUM 
METHOD, 

Yangtze  Valley  Planning  Office,  Wuhan  (China). 
B.  Luo,  and  X.  Qian. 

Hydrological  Sciences  Journal  HSJODN,  Vol  32 
No.  4,  p  485-496,  December  1987.  1  fig,  2  tab,  9  ref! 

Descriptors:  'Flood  routing,  *Muskingum  method, 
'Hydrologic  models,  Flood  discharge,  Flood  hy- 
drographs,  Mathematical  models,  Mathematical 
equations,  Flood  routing,  Unit  hydrographs. 

The  Muskingum  flood  routing  method  is  widely 
used  by  hydrologists  and  good  results  are  frequent- 
ly achieved.  The  method  is  based  on  the  assump- 
tion of  a  linear  relationship  between  the  inflow  to 
and  the  outflow  from  a  river  reach  and  the  reach 
storage.  However,  there  is  still  some  dispute  about 
the  reliability  of  the  Muskingum  method.  In  this 
study  the  integration  solution  of  the  Muskingum 
method  for  multiple  river  reaches  is  derived.  The 
relationship  between  the  Muskingum  method  and 
the  lag  and  route  method  for  multiple  reaches  is 
discussed  on  the  basis  of  the  linear  theory  of  hy- 
drological systems,  and  the  issue  of  initial  negative 
outflows  with  the  Muskingum  method  is  explored. 
The  study  shows  that  the  Muskingum  method  is  an 
approximate  solution  of  the  instantaneous  unit  hy- 
drograph  of  the  lag  and  route  flood  routine 
method.  (Lantz-PTT) 
W88-04593 


DERIVATION  OF  THE  EXTREME  VALUE 
(EV)  TYPE  III  DISTRIBUTION  FOR  LOW 
FLOWS  USING  ENTROPY, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

V.  P.  Singh. 

Hydrological  Sciences  Journal  HSJODN,  Vol   32 

No.  4,  p  521-533,  December  1987.  2  fig,  2  tab,  15 

ref,  append. 

Descriptors:  'Entropy,  'Mathematical  analysis, 
*Low  flow,  River  flow,  Mathematical  equations, 
Frequency  analysis,  Mathematical  studies,  Maxi- 
mum likelihood  estimation. 

The  extreme  value  type  III  distribution  was  de- 
rived by  using  the  principle  of  maximum  entropy 
for  the  frequency  analysis  of  low  river  flows.  The 
derivation  required  only  two  constraints  to  be  de- 
termined from  data,  and  yielded  a  procedure  for 
estimation  of  distribution  parameters.  The  follow- 
ing conclusions  were  drawn  from  this  study:  (1) 
The  principle  of  maximum  entropy  provided  an 
alternative  method  for  estimating  parameters  of  the 
extreme  value  type  III  distribution  used  in  frequen- 
cy analysis  of  low  flows  and  droughts;  (2)  The 
parameter  estimates   yielded   by   the  principle  of 


maximum  entropy  were  comparable  to  those  yield- 
ed by  the  methods  of  moments  and  maximum 
likelihood  estimation;  and  (3)  The  principle  of  max- 
imum entropy  uniquely  specified  the  amount  of 
information  in  terms  of  constraints  required  to 
derive  the  extreme  value  type  III  distribution 
(Lantz-PTT) 
W88-04595 


HYDROLOGIC  SIMILARITY.  2.  A  SCALED 
MODEL  OF  STORM  RUNOFF  PRODUCTION 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering' 
M.  Sivapalan,  K.  Beven,  and  E.  F.  Wood. 
Water  Resources  Research  WRERAO,  Vol  23 
No.  12,  p  2266-2278,  December  1987.  10  fig,  23  ref! 
NASA  Grant  No.  NAG-5-491  and  Dept.  of  Interi- 
or (Geological  Survey)  Grant  No.  14-08-0001- 
G1138. 

Descriptors:  *Hydrologic  models,  *Rainfall-runoff 
relationships,  *Storms,  *Runoff,  Model  studies, 
Mathematical  models,  Soil  properties,  Infiltration! 

A  simple,  physically  based  conceptual  model  of 
runoff  production  based  on  catchment  topography 
and  the  spatial  variability  of  rainfall  and  soil  prop- 
erties considers  both  infiltration  excess  (Horton 
type)  and  saturation  excess  (Dunne  type)  runoff 
production  mechanisms.  The  effect  of  topography 
is  modeled  using  the  In  (alpha/tan  beta)-topo- 
graphic  index  method  of  Beven  and  Kirkby.  The 
effects  of  the  spatial  variability  of  soil  properties 
and  rainfall  on  areal  average  infiltration  rates  are 
handled  using  a  quasi-analytical  approach.  The 
interaction  between  the  two  mechanisms  of  runoff 
production  and  the  effect  of  a  finite  water  table  on 
the  infiltration  excess  mechanism  are  explicitly 
considered.  The  model  equations  are  cast  in  a 
dimensionless  form  to  clarify  the  interrelationships 
involved  in  hydrological  responses  and  to  identify 
measures  of  similarity  between  different  heteroge- 
neous catchments.  The  dimensionless  formulation 
has  led  to  the  identification  of  five  similarity  pa- 
rameters and  three  dimensionless  variables  repre- 
senting initial  conditions  and  storm  characteristics. 
A  number  of  experiments  were  performed  to  study 
the  sensitivity  of  the  runoff  production  response  to 
some  of  these  similarity  parameters.  (Author's  ab- 
stract) 
W88-04607 


QUANTIFYING  SURFACE  WATER  SUPPLIES, 

Army  Engineer  Waterways   Experiment   Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  7C 

W88-04669 


EFFECT  OF  THE  1986  DROUGHT  ON 
STREAMFLOW  IN  SELECTED  STREAMS  IN 
MISSISSIPPI, 

Mississippi  Bureau  of  Land  and  Water  Resources, 
Jackson. 

L.  G.  Long,  and  C.  E.  Clevenger. 
IN:   Proceedings  of  the   Seventeenth   Mississippi 
Resources  Conference,  March  25-27,  1987,  Missis- 
sippi. 1987.  p  37-40,  4  fig,  1  tab,  10  ref. 

Descriptors:  *Water  use,  'Drought,  *Streamfiow, 
•Mississippi,  Rainfall-runoff  relationships,  Water 
supply,  Competing  use,  Groundwater  storage, 
Groundwater  recession,  Surface  water,  Instream 
flow,  Channel  flow,  Floods,  Groundwater  level. 

The  deficit  rainfall  experienced  in  1986,  particular- 
ly during  the  period  January  through  April,  had  a 
great  effect  on  the  magnitude  of  low-flow  yields 
from  shallow  groundwater  storage  in  the  state  of 
Mississippi.  This  effect  was  evident  in  some  areas 
in  the  fall  of  1986  when  flows  went  below  the 
established  in  minimum  flow,  7-day  Q10.  In  areas 
where  the  geologic  formations  restrict  groundwat- 
er movement,  it  may  be  a  year  or  more  before  the 
full  effect  is  evident.  Knowledge  of  the  low-flow 
characteristics  of  streams  in  Mississippi  should  be 
useful  in  developing  potential  solutions  to  water 
problems  in  the  state.  In  this  paper  the  effects  of 
drought  on  streamflow  are  analyzed  by  comparins 
1986  mean  stream  discharges  with  mean  stream 
discharged  for  the  period  of  record  at  Bogue 
Chitto  near  Tylertown,  Town  Creek  in  Tupelo, 


and  Big  Sunflower  River  at  Sunflower,  Mississippi. 
Since  surface  water  is  so  widely  used  in  the  Missis- 
sippi Delta,  a  comprehensive  in-depth  analysis  is 
vitally  needed  in  that  area  of  the  state  to  forecast 
the  effects  that  future  groundwater  levels  may 
have  upon  the  stream  systems.  If  present  trends  are 
allowed  to  continue,  many  streams  in  the  Delta 
may  not  have  sufficient  base  flow  to  support  fish 
and  other  wildlife  resources;  therefore,  alternate 
means  of  sustaining  flows  must  be  found.  (See  also 
W88-04665)  (Lantz-PTT) 
W88-04674 


METHODOLOGY  OF  MODELING  SEDIMENT 
TRANSPORT  IN  WATER  RESOURCES  SYS- 
TEMS, 

Mississippi  Univ.,  University.  Center  for  Computa- 
tional Hydroscience  and  Engineering. 
For  primary  bibliographic  entry  see  Field  2J 

W88-04675 


ALTERNATIVE  BASIN  CHARACTERISTIC 
FOR  ESTIMATING  IMPERVIOUS  AREA  AND 
URBAN  FLOOD  FREQUENCY  AND  ITS  PO- 
TENTIAL APPLICATION  IN  MISSISSIPPI, 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C 

W88-04678 


RIVER  FLOW  MODELLING  AND  FORECAST- 
INO. 

D.  Reidel  Publishing  Co.,  Dordrecht,  Holland, 
1986.  372  p.  Edited  by  D.  A.  Kraijenhoff  and  J.  R. 
Moll. 

Descriptors:  *River  flow,  'River  forecasting, 
'Groundwater  movement,  *Flood  forecasting,  Hy- 
drologic Systems,  'Hydrological  forecasting, 
Snowmelt,  Groundwater,  'Model  studies,  Mathe- 
matical models,  Glacial  melt,  Numerical  analysis, 
Systems  analysis,  Flood  routing. 

Advances  in  computer  technology,  in  the  technol- 
ogy of  communication  and  in  mathematical  model- 
ling processes  in  the  hydrological  cycle  have  re- 
cently improved  our  ability  to  protect  ourselves 
against  damage  though  floods  and  droughts  and  to 
control  quantities  and  qualities  of  our  water  sys- 
tems. River  flow  forecasts  are  needed  for  various 
purposes  within  the  framework  of  river  basin  man- 
agement activities.   Methods  for  producing  fore- 
casts are  usually  developed  in  the  theoretical  envi- 
ronment with  an  inevitable  gap  between  theory 
and  practice.  An  attempt  is  made  in  this  book  to 
narrow  this  gap  and  to  minimize  the  time  delay 
between  development  and  implementation  of  such 
new  techniques  as  may  be  useful  for  the  solution  of 
particular  problems,  with  a  discussion  of  possible 
discrepancies  between  the  needs  of  the  practitioner 
and  the  products  of  theory.  Discussion  is  given  to 
the  objectives  of  forecasting  and  the  criteria  for 
successful  forecasts,  as  well  as  to  the  underlying 
principles  of  modelling  and  flow  forecasting  for  a 
variety    of    situations    -    flooding,    glacial    melt, 
groundwater  flow  -  including  the  design  and  oper- 
ation of  real-time  hydrological  systems.  The  spe- 
cial problem  of  the  system  input,  in  forecasting 
terms,  is  the  need  for  accurate  hydrological  data, 
with  transmission  of  information  to  the  forecasting 
center  made  as  early  as  possible.  This  means  that 
special  data  collection  and  transmission  systems  are 
required  and  it  is  obvious  that  in  real-time  flood 
forecasting   it   is   usually   not  the   model   but  the 
quality  of  the  input  data  which  forms  the  weakest 
link.  Other  problems  are  the  organization,  handling 
and  processing  of  data  in  the  forecasting  center, 
and  the  dissemination  of  the  computer  flow  fore- 
cast. Advice  is  given  in  the  theoretical  studies  on 
the  selection  of  adequate  models  and  techniques,  as 
well  as  in  the  presentation  of  specific  case  studies, 
with  some  discussion  of  the  relationship  between 
the   theoretical   models   and   the   actual   practical 
problems.     (See     W88-04687     thru     W88-04698) 
(Bicht-PTT) 
W88-04686 
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DETERMINISTIC      CATCHMENT      MODEL- 

1  INC. 

1  master  Univ.  (England).  Dept   ot  Environmen- 
tal Sciences. 

For  primary  bibliographic  entry  see  Field  2 A. 
W88-04687' 


THEORY  OF  FLOOD  ROUTING, 

University  Coll.,  Dublin  (Ireland).  Dept.  of  Civil 

Engineering. 

J  C  I.  Dodge. 

IN:  River  Flow  Modelling  and  Forecasting.   D. 

Reidel  Publishing  Co.,  Dordrecht,  Holland,  1986. 

p  39-65,  7  fig,  24  ref. 

Descriptors:  'Flood  routing,  'Unsteady  flow, 
Flood  control.  Theoretical  studies,  Mathematical 
studies.  Mathematical  analysis,  Hydrological  stud- 
ies. Groundwater  movement,  Hydrologic  models. 

Equations  are  given  for  the  analysis  of  unsteady 
flow  in  an  open  channel  to  take  account  of  various 
characteristics  of  continuity  and  momentum,  and 
accommodate  differences  of  boundary  conditions, 
both  temporal  and  terminal.  The  question  of  appro- 
priate boundary  conditions  is  discussed  in  terms  of 
characteristic  paths,  in  the  cases  of  tranquil  and 
rapid  flow,  as  well  as  linear  equations  and  a  simpli- 
fication of  St  Venant  equations.  These  basic  equa- 
tions for  the  solution  of  channel  routing  problems 
comprise  a  system  of  non-linear  partial  differential 
equations,  which  cannot  be  solved  analytically  but 
must  be  solved  numerically.  The  system  used  to  do 
so  is  the  finite  difference  method,  with  discussion 
and  a  comparison  of  a  variety  of  finite  difference 
schemes,  both  implicit  and  explicit.  Hydrologic 
models,  both  linear  and  non-linear,  are  also  com- 
pared following  an  outline  of  a  wide  variety  of 
hydraulic  methods  of  channel  routing  and  a  de- 
scription of  hydrologic  methods.  (See  also  W88- 
04686)  (Bicht-PTT) 
W88-04688 


FORECASTING  MELTWATER  RUNOFF 
FROM  SNOW-COVERED  AREAS  AND  FROM 
GLACIER  BASINS, 

Eidgenoessische  Technische  Hochschule,   Zurich 

(Switzerland).  Dept.  of  Physics. 

For  primary  bibliographic  entry  see  Field  2C. 

W88-04690 


RELATIONSHIP  BETWEEN  THEORY  AND 
PRACTICE  OF  REAL-TIME  RIVER  FLOW 
FORECASTING, 

Ruhr  Univ.,  Bochum  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  2A. 

W88-04692 


RIVER  FLOW  SIMULATION, 

Waterloopkundig     Lab.     te     Delft,     Emmeloord 

(Netherlands).  De  Voorst  Lab. 

J.  G.  Grijsen. 

IN:  River  Flow  Modelling  and  Forecasting.   D. 

Reidel  Publishing  Co.,  Dordrecht,  Holland,  1986. 

p  241-272,  24  fig,  15  ref. 

Descriptors:  'Mathematical  models,  'Model  stud- 
ies, 'River  flow,  'Finite  difference  methods,  'Sim- 
ulation, Numerical  analysis,  Mathematical  studies, 
River  forecasting,  Networks,  Boundary  conditions, 
Mathematical  equations,  Mathematical  analysis, 
Numerical  properties. 

River  flow  simulation  by  mathematical  modelling 
requires  an  adequate  quantitative  mathematical  de- 
scription of  the  physical  processes  involved.  This 
description  often  comprises  a  system  of  ordinary  or 
partial  differential  equations,  together  with  suitable 
boundary  conditions.  Equations  for  fluid  flow  are 
frequently  so  complicated  that  they  can  be  solved 
only  by  computers.  The  equations  usually  include 
empirical  factors  associated  with  turbulence.  Al- 
though more  facilities  are  rapidly  becoming  avail- 
able, numerical  three-dimensional,  time  dependent 
calculations  will  not  be  feasible  for  most  practical 
purposes.  Solving  two-dimensional  time  dependent 
problems  is  within  the  capabilities  of  existing  com- 
puters; one  dimensional  calculations  are  more 
easily  performed  and  satisfactory  for  many  pur- 


poses. Finite  difference  methodi  foi    rivei   flow 
simulation  arc  considered  including  an  exoi ation 

of  the  underlying  concept  for  Ail  method  and  il" 
numerical  properties  of  various  types  of  finite  chl 
ference  schemes.  A  specific  scheme  as  used  at  the 
Delft  Hydraulics  Laboratory  is  detailed  as  well  as 
an  exploration  of  boundary  conditions  and  spinal 
flow  problems.  A  brief  account  is  given  of  a  specif- 
ic case  study  of  flood  control  for  the  rivers  Parana 
and  in  Paraguay.  (See  also  W88-04686)  (Bicht- 
PTT) 
W88-04694 


FORECASTING  AND  WARNING  SYSTEM  OF 
THE  'RIJKSWATERSTAAT'  FOR  THE  RIVER 
RHINE, 

Rijkswaterstaat,  The  Hague  (Netherlands). 

J.  G.  de  Ronde. 

IN:  River  Flow   Modelling  and   Forecasting.   D. 

Reidel  Publishing  Co.,  Dordrecht,  Holland,  1986. 

p  273-286,  6  fig,  1  tab,  2  ref. 

Descriptors:  'Flood  forecasting,  'Rhine  River, 
Flood  control,  Dikes,  Low  flow  forecasting,  Hy- 
drologic models. 

The  seas  and  rivers  would  flood  the  largest  part  of 
the  Netherlands  if  it  were  not  protected  by  hun- 
dreds of  kilometers  of  dikes,  all  of  which  must  be 
carefully  maintained  and  monitored.  Good  warn- 
ing systems  giving  accurate  and  timely  forecasts 
are  important.  The  government  agency  'Rijkswa- 
terstaat' operates  five  different  warning  systems: 
(1)  storm  surge  warning  service;  (2)  river  flood 
warning  service;  (3)  daily  river  information  serv- 
ice; (4)  ice  information  service;  and  (5)  information 
service  on  water  supply.  The  empirical  and  statisti- 
cal models  applied  are  outlined.  Forecasts  of  low 
flow  are  of  economic  interest  and  for  this  reason,  a 
method  was  developed  to  subdivide  the  Rhine 
flow  at  Lobith  into  a  component  of  (1)  direct 
runoff  and  (2)  base  flow.  The  model  consists  of  an 
unspecified  detention  storage  that  transforms  the 
hyetograph  of  effective  precipitation  into  a  hydro- 
graph  of  runoff.  (See  also  W88-04686)  (Bicht-PTT) 
W88-04695 


SHORT  RANGE  FLOOD  FORECASTING  ON 
THE  RIVER  RHINE, 

Waterloopkundig     Lab.     te     Delft,     Emmeloord 

(Netherlands).  De  Voorst  Lab. 

J.  R.  Moll. 

IN:  River  Flow  Modelling  and  Forecasting.   D. 

Reidel  Publishing  Co.,  Dordrecht,  Holland,  1986. 

p  287-297,  7  fig,  2  tab,  10  ref. 

Descriptors:  'Flow  forecasting,  'Flood  forecast- 
ing, 'Rhine  River,  Hydrological  models,  Stochas- 
tic models,  River  forecasting,  Runoff  forecasting. 

A  real-time  flow  forecasting  model,  as  applied  to 
the  floods  of  the  Rhine  River  in  1970,  was  based 
on  extending  a  deterministic  hydrological  flood- 
routing  model  with  a  stochastic  component,  there- 
by describing  the  information  contained  in  the 
forecast  errors  of  the  model.  Flood  forecasting  is 
emphasized,  but  forecasting  of  low  flows  can  also 
be  accomplished  using  the  same  method.  Critera 
for  evaluating  forecasting  procedures  are:  (1)  mini- 
mum variance  of  forecast  errors;  (2)  no  autocorre- 
lation in  forecast  errors;  (3)  minimization  of  maxi- 
mum errors;  and  (4)  minimum  error  in  peak  timing. 
A  deterministic  hydrological  model  is  set  out  with 
correlation  of  data,  including  errors.  The  model 
was  based  on  continuous  water  level  recordings  at 
eight  stations  along  the  Rhine  and  average  daily 
discharge  values  at  five  stations  on  the  main  tribu- 
tary rivers  during  January  1  to  March  31,  1970. 
Model  performance  was  evaluated  for  the  section 
Wesel-Lobith.  The  forecast  quality  was  most  sensi- 
tive to  the  updating  of  the  forecast  function.  In  the 
case  of  the  Rhine,  forecast  lead  time  can  be  ex- 
tended by  including  river  sections  upstream  of 
Wesel.  For  extending  lead  times,  tributary  flows 
and  forecasting  tributary  flows  become  more  im- 
portant. (See  also  W88-04686)  (Bicht-PTT) 
W88-04696 


CASE  STUDIES  ON  REAL-TIME  RIVER  FLOW 
FORECASTING, 


University  <>i  Strathclyde,  Qlasgow  (Scotland). 
Depl  "i  C  ivil  I  ngineering. 

G  Fleming. 

IN:   River   Flow   Modelling   ami    Fc I' 

Reidel  Publishing  Co.,  Dordrecht.  Holland.  19X6 
p  329-366,  30  fig,  4  tab,  13  ref. 

Descriptors:  'Streamflow  forecasting,  'River  fore- 
casting, 'Santa  Ynez  River,  'California,  'Derwent 
River,  'England,  'Orchy  River,  'Scotland,  Hy- 
drologic systems,  Hydrologic  forecasting.  Flood 
forecasting,  Systems  analysis,  Case  studies,  Flow 
profiles.  River  basin  development,  Forecasting, 
Drought,  River  flow. 

Three  case  studies  give  examples  of  flood  peak 
forecasting,  drought  sequence  forecasting,  and 
forecasting  for  river  basin  development,  following 
a  step-by-step  progression  from  definition  of  prob- 
lem; review  of  data  sources;  definition  of  assess- 
ment priorities  and  selection  of  model;  assemblage 
of  data  base;  calibration  of  model;  verification  of 
model  representation;  application  of  model  and 
resolution  of  original  problem.  The  three  cases  are: 
Santa  Ynez  river  in  California  (flood  peak  forecast- 
ing), Derwent  river  in  England  (drought  sequence 
forecasting),  and  Orchy  river  in  Scotland  (forecast- 
ing for  development).  Each  of  the  cases  is  dis- 
cussed in  great  detail,  serving  developmental^  as  a 
quantitative  exploration  of  the  processes  involved 
in  the  establishment  and  operation  of  river  flow 
forecasting.  (See  also  W88-04686)  (Bicht-PTT) 
W88-04698 


STREAMFLOW  AND  VELOCITY  AS  DETER- 
MINANTS OF  AQUATIC  INSECT  DISTRIBU- 
TION AND  BENTHIC  COMMUNITY  STRUC- 
TURE IN  ILLINOIS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-04699 


EFFECTS  OF  GEOLOGY,  RUNOFF,  AND 
LAND  USE  ON  THE  STABILITY  OF  THE 
WEST  GALLATIN  RIVER  SYSTEM,  GALLA- 
TIN COUNTY,  MONTANA, 

Montana   State   Univ.,   Bozeman.   Dept.   of  Civil 
Engineering  and  Engineering  Mechanics. 
D.  R.  Reichmuth. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB84-228162. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Research  Project  Technical  Completion  Report, 
June  1983.  71  p,  40  fig,  7  tab,  4  append.  Depart- 
ment of  Interior  Contract  No.  14-34-0001-1128, 
Project  No.  A-088-MONT. 

Descriptors:  'West  Gallatin  River,  'Runoff, 
'Montana,  'Land  use,  River  flow,  Alluvial  plains, 
Geology,  Drainage  system,  Irrigation,  Forest  man- 
agement, Earthquake,  Isostatic  shifting,  Geomor- 
phology. 

The  West  Gallatin  River  flows  northward  from  its 
headwaters  in  Yellowstone  Park.  For  the  first  fifty 
miles  the  river  is  confined  in  the  narrow,  rugged 
Gallatin  Canyon.  The  river  then  enters  the  Galla- 
tin Valley  which  is  a  broad,  relatively  flat  alluvial 
valley.  This  study  analyzes  the  behavior  of  the 
West  Gallatin  River  in  this  lower  section.  It  was 
found  that  the  river  has  been  changed  considerably 
by  geologically  recent  tectonic  events  such  as 
earthquakes  and  isostatic  shifting  of  large  portions 
of  the  drainage  area.  During  the  past  100  years 
man  has  been  actively  altering  elements  of  the 
drainage  system.  These  alterations  include  forest 
management,  irrigation,  road  construction,  and 
housing  development.  Unfortunately  many  of  these 
activities  have  been  disruptive  and  have  caused 
additional  instabilities  to  develop  in  the  system. 
This  study  describes  both  the  natural  and  man 
induced  changes  which  have  occurred  in  terms  of 
their  system  effect.  It  is  hoped  that  a  better  under- 
standing of  the  river's  system  behavior  will  lead  to 
less  adverse  impacts  when  future  activity  in  the 
drainage  is  undertaken.  (Author's  abstract) 
W88-04700 
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Field  2— WATER  CYCLE 


Group  2E— Streamflow  and  Runoff 

INCREASING  THE  ECONOMIC  EFFICIENCY 
AND  AFFORDABILITY  OF  STORM  DRAIN- 
AGE PROJECTS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Natural  Resource  Economics. 
For  primary  bibliographic  entry  see  Field  6A. 

W88-04708 


PMF  (PROBABLE  MAXIMUM  FLOOD) 
STUDY  FOR  NEVADA  NUCLEAR  WASTE 
STORAGE  INVESTIGATION  PROJECT, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 
K.  L.  Bullard. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  DE87-012940. 
Price  codes:  no  paper  copy,  A01  in  microfiche 
Report  No.  GR-87-8,  January  1986.  593  p,  42  tab, 
44  plates,  10  ref.  USGS  Contract  No.  DE-A108- 
78ET44802. 

Descriptors:  'Probable  maximum  flood,  'Probable 
maximum  precipitation,  *Floods,  'Radioactive 
wastes,  'Nevada  Nuclear  Waste  Storage,  'Data 
collections,  Yucca  Mountains,  Runoff,  Storm 
runoff,  Management  planning. 

One  of  the  sites  being  considered  for  a  deep  geo- 
logic repository  is  Yucca  Mountain  in  southern 
Nevada.  To  design  the  central  surface  facility  for 
the  project,  consideration  must  be  given  to  the 
effects  of  runoff  of  rainfall  from  local  storms.  Prob- 
able maximum  precipitation  is  determined  using 
the  National  Weather  Service's  Hydrometeorolo- 
gical  Report  49.  This  data  is  given  here  in  tabular 
form.  This  precipitation  is  used  in  conjunction  with 
surface  topography  to  determine  floods  at  desired 
sites.  A  check  of  the  values  determined  in  the 
analysis  is  made  using  USGS  streamflow  data. 
Recommendations  of  floods  are  made  for  use  in 
planning  studies.  (Author's  abstract) 
W88-04725 


MULTIVARIATE        STOCHASTIC        FLOOD 
ANALYSIS  USING  ENTROPY, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A 

W88-04760 


COMPARATIVE  EVALUATION  OF  THE  ESTI- 
MATORS OF  SOME  FLOOD  FREQUENCY 
MODELS  USING  MONTE  CARLO  SIMULA- 
TION, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A 

W88-04763 


EFFECTS  OF  LAKES  AND  WETLANDS  ON 
FLOODFLOWS  AND  BASE  FLOWS  IN  SE- 
LECTED NORTHERN  AND  EASTERN 
STATES, 

Geological  Survey,  Ithaca,  NY. 

For  primary  bibliographic  entry  see  Field  2H 

W88-04947 


HYDRAULIC  GEOMETRY  OF  THE  LOWER 
PORTION  OF  THE  SUNWAPTA  RIVER 
VALLEY  TRAIN,  JASPER  NATIONAL  PARK 
ALBERTA, 

Amoco  Canada  Petroleum  Co.  Ltd.,  Calgary  (Al- 
berta). 
R.  J.  Rice. 

IN:  Research  in  Glacial,  Glacio-Fluvial,  and 
Glacio-Lacustrine  Systems.  Proceedings  of  the  6th 
Guelph  Symposium  on  Geomorphology,  1980 
1982.  p  151-173,  10  fig,  1  tab,  6  ref. 

Descriptors:  'Sunwapta  River,  'Jasper  National 
Park,  'Alberta,  'Braided  streams,  'Channel  flow, 
•Channel  morphology,  'Hydraulic  geometry,' 
'Glaciohydrology,  Hydraulic  properties,  Channel 
width,  Channel  depth,  Flow  rates,  Outwash. 

Morphologic  and  hydraulic  data  were  gathered 
from  60  gravel  channels  (20/reach)  on  the  Beauty 
Creek   Flats  section   of  the  proglacial   Sunwapta 


River  during  August  4-15,  1977.  Four  power  func- 
tions (log-hnear:  width,  average  depth,  average 
surface  velocity  and  water  surface  slope)  are  deter- 
mined for  each  reach  and  for  Beauty  Creek  Flats 
as  a  whole  with  discharge  as  the  independent  pa- 
rameter in  all  cases.  A  downstream  hydraulic  ge- 
ometry interpretation  indicates  that  the  down- 
stream reduction  in  the  media  grain  size  is  mainly 
responsible  for  the  variation  in  channel  behavior. 
In  all  three  reaches  of  Beauty  Creek  Flats  the 
primary  adjustment  of  the  channels  to  an  increased 
discharge  is  an  increase  in  the  width  of  the  flow.  It 
appears  that  the  width  exponent  may  be  used  as  an 
index  of  braiding  intensity.  On  Beauty  Creek  Flats, 
slope  is  an  independent  parameter  and  is  not  a 
significant  influence  in  the  nature  of  the  anabranch 
adjustment.  The  hydraulic  geometry  relations  de- 
termined for  Beauty  Creek  Flats  as  a  whole  are 
compared  to  corresponding  relations  from  other 
gravelly,  glaciofluvial  environments.  The  compari- 
son suggests  that  Arctic  and  non-Arctic  outwash 
may  be  distinguished  by  the  magnitude  of  the 
width  and  velocity  exponents.  The  former  is  lower 
in  an  Arctic  environment  while  the  latter  is  higher. 
This  suggests  that  there  may  be  a  similarity  in 
channel  response  among  areas  of  braided  gravel 
outwash  provided  associated  climatic  conditions 
are  similar.  If  additional  data  on  channel  adjust- 
ment on  areas  of  gravelly  outwash  supports  a 
similarity  there  may  be  potential  for  the  develop- 
ment of  a  set  of  hydraulic  geometry  equations  for 
each  environment  which  could  be  used  as  predic- 
tors of  channel  behavior.  (See  also  W88-05013) 
(Author's  abstract) 
W88-05021 


DERIVATION  OF  A  SUMMARY  FACIES  SE- 
QUENCE BASED  ON  MARKOV  CHAIN  ANAL- 
YSIS OF  THE  CALEDON  OUTWASH:  A  PLEIS- 
TOCENE BRAIDED  GLACIAL  FLUVIAL  DE- 
POSIT, 

Ontario  Geological  Survey,  Toronto. 
For  primary  bibliographic  entry  see  Field  2C 
W88-05022 


SIMULATION  OF  SURFACE  RUNOFF  AND 
PIPE  DISCHARGE  FROM  AN  AGRICULTUR- 
AL SOIL  IN  NORTHERN  SWEDEN, 

Sveriges  Lantbruksuniversitet,  Uppsala. 

For   primary   bibliographic   entry   see   Field   2G 

W88-05045 


ABUNDANCE  AND  DISTRIBUTION  OF  LE- 
GIONELLACEAE  IN  PUERTO  RICAN 
WATERS, 

Puerto  Rico  Univ.,  Rio  Piedras.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5B 
W88-05062 


TURBULENCE  MEASUREMENTS  IN 

SMOOTH  AND  ROUGH-WALLED  TRAPEZOI- 
DAL DUCTS, 

Ottawa  Univ.  (Ontario).  Dept.  of  Mechanical  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  8B 
W88-05075 


COMMON  BEHAVIORAL  TRENDS  IN  ALLU- 
VIAL CANALS  AND  RIVERS, 

For  primary  bibliographic  entry  see  Field  2J. 
W88-05076 


UNCERTAINTY  IN  SUSPENDED  SEDIMENT 
TRANSPORT  CURVES, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2J 
W88-05077 


CLARK    UNIT    HYDROGRAPH    AND    R-PA- 
RAMETER  ESTIMATION, 

For  primary  bibliographic  entry  see  Field  2A. 
W88-05079 


PARAMETER  ESTIMATION  FOR  LOG-PEAR- 
SON TYPE  III  DISTRIBUTION  BY  POME, 


Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A 

W88-05080 


EXPERIMENTAL  STUDIES  OF  PHYSICAL 
FACTORS  AFFECTING  SESTON  TRANSPORT 
IN  STREAMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 

J.  R.  Webster,  E.  F.  Benfield,  S.  W.  Golladay  B 
H.  Hill,  and  L.  E.  Hornick. 

Limnology  and  Oceanography  LIOCAH  Vol  32 
No.  4,  p  848-863,  July  1987.  9  fig,  4  tab,  55  ref 
NSF  Grants  DEP  78-03012,  DEB  81-03181  and 
DOE  Contract  DE-AC05-840R21400. 

Descriptors:  'Seston,  'Roughness,  'Storms, 
'Streamflow,  'Sediment  transport,  Simulated  rain- 
fall, Aquatic  drift,  Artificial  watercourses,  Model 
studies. 

Three  series  of  experiments  were  conducted  in 
laboratory  and  natural  streams  to  evaluate  effects 
of  various  physical  factors  on  particulate  organic 
matter  retention,  entrainment,  and  transport.  Labo- 
ratory experiments  showed  that  substrate  charac- 
teristics were  important  in  determining  retention  of 
all  sizes  of  seston.  Retention  increased  with  rough- 
ness and  substrate  complexity.  During  simulated 
storms  in  laboratory  streams,  seston  concentrations 
were  not  generally  correlated  with  discharge.  A 
strong  correlation  was  found,  however,  between 
seston  concentration  and  the  rate  of  increase  in 
discharge  during  rising  hydrographs.  After  peak 
discharge,  seston  concentration  dropped  exponen- 
tially independent  of  discharge.  Simulated  storms 
conducted  in  a  natural  stream  channel  supported 
these  findings.  Results  of  these  experiments  and 
published  field  studies  suggest  that  existing  sedi- 
ment transport  models  have  little  application  to 
seston  transport  in  small  streams,  primarily  because 
of  limited  availability  of  seston.  (Author's  abstract) 
W88-05104 


2F.  Groundwater 


HYDROGEOLOGY   OF   AN   ALKALINE    FLY 
ASH  LANDFILL  IN  EASTERN  IOWA, 

Illinois  State  Water  Survey  Div.,  Champaign.  Me- 
teorology Section. 

For  primary  bibliographic  entry  see  Field  5B 
W88-04485 


PARAMETRIC  MODELING  OF  THE  UPPER 
RIO  COBRE  BASIN, 

Dames  and  Moore,  Riyadh  (Saudi  Arabia). 

M.  O.  Walters. 

Ground  Water  GRWAAR,  Vol.  25,  No.  5,  p  527- 

534,  September-October  1987.  5  fig,  1  tab,  9  ref. 

Descriptors:  'Model  studies,  'Upper  Rio  Cobre 
basin,  'Jamaica,  'Groundwater  movement,  'Karst, 
Hydrographs,  Surface  runoff,  Hydrologic  models, 
Aquifers,  Groundwater  level,  Mathematical 
models,  Unit  hydrographs. 

Similarity  of  groundwater  hydrographs  in  karst 
aquifers  with  surface  runoff  hydrographs  indicates 
that  some  models  used  in  unit  hydrograph  analysis 
could  adequately  model  the  groundwater  system. 
Two  such  models  are  used  to  model  groundwater 
levels  in  a  karst  aquifer.  The  aquifer  was  treated  as 
a  linear  time-invariant  system  with  a  response  func- 
tion representing  the  rise  in  groundwater  levels  in 
response  to  rainfall.  Two  discrete  parametric 
models,  the  Nash  and  Muskingum,  were  tested  as 
response  functions.  Parameters  for  both  models 
were  identified  from  one  year  of  data  by  applying 
the  theory  of  moments  to  sets  of  input  and  output 
data.  The  models  were  verified  using  rainfall  and 
water-level  data  for  a  second  year.  The  Muskin- 
gum method  did  not  adequately  model  the  system. 
Results  of  the  Nash  model  were  good.  (Author's 
abstract) 
W88-04486 


WATER  CYCLE— Field  2 


WATER  MOVEMENT  IN  TILL  OF  EAST-CEN- 
TRAL SOUTH  DAKOTA, 

Illinois  State  Water  Survey  Div.,  Champaign. 
S.  J.  Cravens,  and  L.  C.  Rucdisili 
Ground  Water  GRWAAR,  Vol.  25,  No.  5,  p  555- 
561,  September-October  1987.  8  fig,  1  tab,  20  ref. 

Descriptors:  •Glacial  aquifers,  •Groundwater 
movement,  •Tills.  *South  Dakota,  Permeability 
coefficient.  Hydrography,  Evapotranspiration, 
Subsurface  drainage. 

Results  from  the  first  phase  of  a  study  on  water 
movement  within  the  till  of  east-central  South 
Dakota  indicate  that  little  to  no  water  passes  from 
the  weathered  till  through  the  underlying  outwash 
deposits.  Based  on  hydrographic  analyses,  field 
hydraulic  conductivity  measurements,  and  major- 
ion  sampling  at  22  sites,  discharge  from  the  weath- 
ered till  is  hypothesized  to  be  primarily  from  eva- 
potranspirative  losses  during  periods  of  high  water 
table.  Hydraulic  conductivity  of  the  unweathered 
till  is  typically  10  to  200  times  lower  than  the 
weathered  till.  Water  sampled  from  the  unweath- 
ered till  is  up  to  three  times  higher  in  major-ion 
concentrations  than  water  in  underlying  outwash 
deposits.  Carbon-age  dates  of  water  from  the 
buried  outwash  deposits  suggest  an  age  in  excess  of 
9,000  years  before  the  present,  corresponding  to 
the  Late  Wisconsinan  glacial  epoch.  (Author's  ab- 
stract) 
W88-04489 


MONITORING  MOISTURE  MIGRATION  IN 
THE  VADOSE  ZONE  WITH  RESISTIVITY, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Geological/ 
Geophysical  Sciences. 

W.  F.  Kean,  M.  J.  Waller,  and  H.  R.  Layson. 
Ground  Water  GRWAAR.  Vol.  25,  No.  5,  p  562- 
571,  September-October  1987.  14  fig,  3  tab,  10  ref. 
US  Bureau  of  Mines  Contract   no.   HO  245004. 

Descriptors:  'Electrical  studies,  'Geophysical 
studies,  *Geophysics,  'Groundwater  movement, 
•Vadose  water,  'Soil  water,  'Resistivity,  Tensio- 
metry,  Unsaturated  flow,  Aeration  zone,  Gravity 
groundwater. 

Studies  of  moisture  migration  in  the  vadose  zone 
were  conducted  at  four  field  sites  using  a  reverse 
Schlumberger  resistivity  array.  Gravimetric  mois- 
ture measurements  on  soil  samples  taken  at  each  of 
the  field  sites  were  made  to  a  maximum  depth  of 
1.83  m,  and  these  results  were  correlated  with 
resistivity  values.  Tensiometer  measurements  were 
also  taken  at  two  of  the  four  sites.  The  soils  at  the 
sites  have  combined  clay  and  silt  content  (less  than 
.0625  mm  grain  size)  which  varies  from  13%  to 
84%.  Three  of  the  sites  are  underlain  by  sand  or 
gravel  in  the  unsaturated  zone.  The  fourth  site  has 
fractured  but  relatively  impermeable  shales  and 
siltstones  under  the  surface  soils.  Depths  to  water 
table  varied  from  1.58  m  to  13.7  m.  Resistivity  and 
gravimetric  moisture  measurements  were  carried 
out  prior  to  the  addition  of  water  to  the  surface, 
and  following  the  application  of  water,  either  by 
watering  of  the  site  (at  two  sites)  or  during  and 
after  rainfall  events  (at  two  sites).  Monitoring  was 
carried  out  for  periods  of  one  to  three  weeks. 
Results  indicate  that:  (1)  moisture  is  retained  for 
long  periods  of  time  in  clay/silt-rich  soils;  (2)  mois- 
ture migration  is  slow  below  a  moist  soil  zone  and 
is  not  readily  detected  by  surface  resistivity  meas- 
urements; and  (3)  near-surface  moisture  changes 
can  be  defined  by  surface  resistivity.  (Author's 
abstract) 
W88-04490 


REPRESENTATIVE  SAMPLING  OF  GROUND 
WATER  FROM  SHORT-SCREENED  BORE- 
HOLES, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).     Div.     of 

Groundwater  Research. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-04492 


PUMPTEST.BAS:   A   PROGRAM   TO   CALCU- 
LATE TRANSMISSIVITY  AND  STORATIVITY, 

Nebraska  State  Dept.  of  Environmental  Control, 


I  incoln. 

S.  M.  Smith. 

(  Iround  Water  GRWAAR,  Vol.  25,  No.  5,  p  599- 

602,  September-October  1987.  1  fig.  2  ref,  append 

Descriptors:  'Aquifers,  'Computer  programs, 
•Storativity,  'Pumping  tests,  'Transmissivity, 
Mathematical  analysis.  Confined  aquifers.  Hydro- 
logic  models,  Drawdown. 

PUMPTEST.BAS  is  a  program  for  calculating 
transmissivity  and  storativity  in  confined  aquifers 
using  the  graphical  method  of  Cooper  and  Jacob 
for  evaluating  the  results  of  a  pumping  test.  It  is 
written  in  Microsoft  GW-BASIC  for  the  IBM  PC 
and  compatibles  using  640  X  200  pixel  monoch- 
rome graphics  mode.  It  was  originally  conceived 
as  an  aid  in  the  teaching  of  introductory  and  inter- 
mediate hydrology  and  thus  assumes  fairly  ideal 
conditions,  i.e.  a  fully  screened  pumping  well  in  a 
horizontal,  nonleaky  aquifer.  The  program  is  self- 
prompting  and  will  provide  instructions  for  its  use 
if  requested.  Transmissivity  and  storativity  are  cal- 
culated according  to  the  equations:  T  =  2.3Q/ 
4piH  and  S  =  2.25T  (t  sub  o)/r-squared,  where  T 
is  the  transmissivity,  Q  is  the  pumping  rate,  H  is 
the  change  in  drawdown  in  the  observation  well 
over  an  elapsed  time  of  one  order  of  magnitude 
(the  semilogarithmic  slope),  S  is  storativity,  t  sub  o 
is  the  time  at  the  x-intercept  of  the  line,  and  r  is  the 
distance  from  the  pumped  well  to  the  observation 
well.  (Lantz-PTT) 
W88-04494 


QUALITY    GROUNDWATER    FOR    TOMOR- 
ROW, 

Miljoestyrelsen,  Copenhagen  (Denmark). 

For   primary   bibliographic   entry   see   Field   5G. 

W88-04513 


IMPROVED  BOREHOLE  SITING  SUCCESS 
USING  INTEGRATED  GEOPHYSICAL  TECH- 
NIQUES, 

Hydrotechnica,  Shrewsbury  (England). 

For  primary  bibliographic  entry  see  Field  7A. 

W88-04515 


DRILLING  AND  CONSTRUCTING  MONITOR- 
ING WELLS  WITH  HOLLOW-STEM  AUGERS. 
PART  1:  DRILLING  CONSIDERATIONS, 

Bennett  and  Williams,  Inc.,  Columbus,  OH. 
For  primary  bibliographic  entry  see  Field  8A. 
W88-04546 


VOLATILIZATION  LOSSES  OF  ORGANICS 
DURING  GROUND  WATER  SAMPLING 
FROM  LOW  PERMEABILITY  MATERIALS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-04547 


IN  SITU  MULTILEVEL  SAMPLER  FOR  PRE- 
VENTIVE MONITORING  AND  STUDY  OF  HY- 
DROCHEMICAL  PROFILES  IN  AQUIFERS, 

Weizmann    Inst,    of  Science,    Rehovoth   (Israel). 

Dept.  of  Isotope  Research. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-04548 


SOURCES  OF  GROUND  WATER  SALINIZA- 
TION  IN  PARTS  OF  WEST  TEXAS, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-04549 


MINIMIZING  INTERPRETATION  AMBIGU- 
ITIES THROUGH  JOINT  INVERSION  OF 
SURFACE  ELECTRICAL  DATA, 

Geophysics  Group,  San  Diego,  CA. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-04552 


Groundwater — Group  2F 

Tsukuba  Univ.  (Japan).  Inst,  of  Geoscience. 

S.  K.  Bae,  and  I.  Kayane. 

Hydrological  Processes  HYPRE3,  Vol.  1,  No.  4,  p 

339-358,   November    1987.    13   fig,   2   tab,   40  ref. 

Ministry  of  Education,  Science  and  Culture,  Japan, 

Grant-in-Aid  for  Scientific  Research  Nos.  5903009 

and  60030010. 

Descriptors:  'Groundwater  movement,  'Tracers, 
•Japan,  *Flow  profiles,  Simulation,  Finite  differ- 
ence methods,  Mathematical  models,  Tritium, 
Flow  patterns,  Hydrologic  models,  Discharge,  Re- 
charge, Kasumigaura  Lake,  Pumping,  Irrigation, 
Precipitiation. 

A  three-dimensional  finite  difference  model  was 
developed  to  study  the  groundwater  system  in  an 
upland  area  bordering  Kasumigaura  Lake.  For  a 
general  perspective  of  the  groundwater  flow 
system,  a  steady  state  three-dimensional  flow  was 
employed.  Having  determined  the  flow  net  by 
using  a  three-dimensional  model,  the  flow  volumes 
under  natural  conditions  was  used  to  establish  the 
parameter  values  and  for  the  analyses  of  flow 
patterns.  Further,  to  study  the  effects  of  human 
impact  and  precipitation  on  groundwater  flow  con- 
ditions in  a  small  area,  a  transient  three-dimension- 
al simulation  was  performed.  Environmental  triti- 
um was  used  to  trace  the  regional  groundwater 
movement  to  verify  the  three-dimensional  mathe- 
matical model.  Results  obtained  using  the  three- 
dimensional  mathematical  model  approach  and 
tritium  concentration  analyses  were  in  close  agree- 
ment and  demonstrated  that  the  groundwater  flow 
system  should  be  analyzed  using  a  three-dimen- 
sional geometric  concept  of  groundwater  move- 
ment. The  results  are  summarized  as  follows:  (1) 
the  dissected  valleys  in  the  upland  area  are  impor- 
tant foci  of  drainage,  and  the  small  dissected  val- 
leys also  play  an  important  role  in  the  drainage 
system;  (2)  there  is  no  groundwater  flow  across  the 
two  main  rivers  and  little  groundwater  can  cross 
the  small  dissected  valleys;  (3)  groundwater  is  re- 
charged in  the  upland  area  and  is  primarily  dis- 
charged to  the  valley,  river,  or  lowland;  (4)  the 
groundwater  flow  system  in  this  area  is  composed 
primarily  of  local  and  some  intermediate  flow  sys- 
tems; (5)  groundwater  flow  adjacent  to  the  river  or 
alley  flank  is  relatively  fast;  (6)  the  variation  of  the 
groundwater  flow  system  is  mostly  influenced  by 
human  impact  rather  than  by  natural  conditions; 
(7)  regardless  of  the  rate  of  withdrawal,  the 
groundwater  flow  pattern  gradually  reaches  a 
quasi-steady  state  from  the  transient  conditions 
after  10  days;  (8)  groundwater  table  fluctuations 
occur  continuously  over  time  in  this  area  due  to 
the  effects  of  pumping,  irrigation,  and  precipita- 
tion; and  (9)  water  discharging  to  the  lake  origi- 
nates mainly  from  the  upland  located  adjacent  to 
the  lake.  (Lantz-PTT) 
W88-04573 


ISOTOPIC  INVESTIGATION  OF  SOIL  WATER 
MOVEMENT:  A  CASE  STUDY  IN  THE  THAR 
DESERT,  WESTERN  RAJASTHAN, 

Physical  Research  Lab.,  Ahmedabad  (India). 

For   primary   bibliographic   entry   see   Field   2G. 

W88-04592 


SOIL     WATER     MOVEMENT     ESTIMATED 
FROM  ISOTOPE  TRACERS, 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
For   primary   bibliographic   entry   see   Field   2G. 

W88-04594 


MODEL  FOR  HYSTERETIC  CONSTITUTIVE 
RELATIONS  GOVERNING  MULTIPHASE 
FLOW.  1.  SATURATION-PRESSURE  RELA- 
TIONS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

For  primary  bibliographic  entry  see  Field  2G. 
W88-04599 
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MODEL  FOR  HYSTERETIC  CONSTITUTIVE 
STUDY  OF  THE  THREE-DIMENSIONAL  RELATIONS  GOVERNING  MULTIPHASE 
GROUNDWATER  FLOW  SYSTEM  IN  AN  FLOW.  2.  PERMEABILITY-SATURATION  RE- 
UPLAND  AREA  OF  JAPAN,  LATIONS, 


Field  2— WATER  CYCLE 
Group  2F — Groundwater 


Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

For   primary   bibliographic   entry   see   Field    2G. 
W88-04600 


REGRESSION  MODELS  FOR  HYDRAULIC 
CONDUCTIVITY  AND  FIELD  TEST  OF  THE 
BOREHOLE  PERMEAMETER, 

New   Mexico   Inst,   of  Mining  and  Technology, 
Socorro.  Dept.  of  Geoscience. 
D.  B.  Stephens,  K.  Lambert,  and  D.  Watson. 
Water  Resources  Research  WRERAO,  Vol.  23, 
No.  12,  p  2207-2214,  December  1987.  4  fig,  4  tab, 
32  ref.  New  Mexico  WRRI  Project  No.  1423648. 

Descriptors:  'Regression  analysis,  'Mathematical 
models,  'Permeability  coefficient,  'Groundwater 
movement,  'Permeameters,  'Boreholes,  Ground- 
water recharge,  Vadose  water,  Sediments,  Seep- 
age, Flow  rates,  Mathematical  studies,  Simulation. 

The  saturated  hydraulic  conductivity  K  sub  s  of 
sediments  in  the  vadose  zone  is  an  important  pa- 
rameter in  predicting  the  seepage  rates  of  water 
and  contaminants.  The  borehole  permeameter  is  an 
in  situ  technique  to  test  a  relatively  large  sample 
size  at  any  depth.  Solutions  are  presented  which 
account  for  the  effects  of  unsaturated  flow.  These 
solutions  are  derived  from  a  regression  analysis  of 
results  of  numerical  simulations  in  which  unsatu- 
rated hydraulic  conductivity  is  represented  by  one 
or  two  parameters.  The  results  of  a  borehole  per- 
meameter test  in  a  uniform  sand  are  compared  with 
field  ponding  tests  and  air  entry  permeameter  tests. 
The  regression-based  solutions  for  the  borehole 
permeameter  which  account  for  capillarity  provide 
very  good  agreement  with  other  permeameter  re- 
sults. Depending  upon  the  approach  used  to  solve 
the  borehole  problem  K  sub  s  values  determined 
by  methods  which  neglected  and  included  capil- 
lary effects  varied  by  a  factor  of  only  about  two 
for  the  soil  tested.  (Author's  abstract) 
W88-04601 


GROUNDWATER  GEOCHEMISTRY  OF  AQUI- 
FER THERMAL  ENERGY  STORAGE:  LONG- 
TERM  TEST  CYCLE, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-04602 


INFILTRATION  JOINING  PROBLEM, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 

For  primary  bibliographic  entry  see  Field  2G 
W88-04604 


LONG-TERM  POLLUTANT  DEGRADATION 
IN  THE  UNSATURATED  ZONE  WITH  STO- 
CHASTIC RAINFALL  INFILTRATION, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04605 


HEAT  TRANSFER  IN  AQUIFERS  WITH 
FINITE  CAPROCK  THICKNESS  DURING  A 
THERMAL  INJECTION  PROCESS, 

Volkseigener    Betrieb    Kombinat    Erdoel-Erdgas, 

Gommern  (German  D.R.). 

H.  D.  Voight,  and  F.  Haefner. 

Water  Resources  Research  WRERAO,  Vol    23 

No.  12,  p  2286-2292,  December  1987.  6  fig,  2  tab, 

1 1  ref. 

Descriptors:  'Confined  aquifers,  'Heat  transfer, 
'Geothermal  studies,  'Energy  storage,  'Injection 
wells,  'Mathematical  models,  'Thermal  injection, 
'Caprock,  Model  studies,  Groundwater,  Water 
temperature,  Seasonal  variation. 

A  two-dimensional  model  has  been  developed  to 
solve  for  the  problem  of  thermal  injection  into 
confining  aquifer  with  a  caprock  of  finite  thickness 
and  a  bedrock  of  infinite  thickness.  Heat  transfer 
by  horizontal  convection  within  the  aquifer  and  by 


vertical  conduction  in  the  caprock  and  bedrock  is 
considered.  The  model  also  incorporates  variable 
temperatures  on  the  surface  of  the  caprock.  Thus  it 
can  be  used  to  study  problems  in  connection  with 
aquifer  thermal  energy  storage,  heat  recovery 
from,  and  cold  water  injection  into  aquifers  near 
the  surface.  This  study  concludes  that:  (1)  The 
temperature  in  an  aquifer  during  thermal  injection/ 
recovery  can  be  calculated  with  sufficient  accura- 
cy by  analytical  solutions  developed  for  describing 
heat  transport  in  a  formation  consisting  of  several 
shallow  porous  strata;  (2)  The  seasonal  surface 
temperature  changes  can  be  estimated  by  superpo- 
sition of  the  derived  solutions.  Thus  problems  of 
geothermal  energy  production,  as  well  as  of  heat 
storage  in  aquifers  with  a  caprock  thickness  range 
of  10  m  can  be  calculated;  (3)  The  influence  of  the 
finite  caprock  thickness  on  the  aquifer  temperature 
in  the  direct  vicinity  of  the  injection  well  is  negligi- 
bly small,  but  it  grows  with  distance  from  the  well 
and  becomes  dominant  at  a  great  distance;  and  (4) 
The  influence  of  horizontal  heat  conduction  within 
the  aquifer  on  the  steady  state  temperature  in  the 
aquifer  may  be  neglected.  (Lantz-PTT) 
W88-04609 


SAMPLE    VOLUME    EFFECTS    ON    SOLUTE 
TRANSPORT  PREDICTIONS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-04610 


PROCEEDINGS  OF  THE  SEVENTEENTH  MIS- 
SISSIPPI RESOURCES  CONFERENCE. 

Mississippi  State  Univ.,   Mississippi  State.  Water 

Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  6B. 

W88-04665 


EFFECT  OF  THE  1986  DROUGHT  ON  THE 
MISSISSIPPI  RIVER  ALLUVIAL  AQUIFER, 

Mississippi  Bureau  of  Land  and  Water  Resources, 
Jackson. 

J.  R.  Spencer,  and  K.  S.  Ehret. 
IN:   Proceedings   of  the   Seventeenth   Mississippi 
Resources  Conference,  March  25-27,  1987,  Missis- 
sippi. 1987.  p  23-26,  6  fig,  1  tab,  3  ref. 

Descriptors:  'Drought,  'Mississippi  River  aquifer, 
'Aquifers,  'Groundwater  level,  'Groundwater 
management,  'Groundwater  recession,  Rainfall- 
runoff  relationships,  Groundwater  recharge,  Water 
use,  Potentiometric  level. 

Underlying  the  7,000  sq  mi  alluvial  plain  in  north- 
western Mississippi  commonly  known  as  the  'the 
Delta',  is  a  shallow,  highly  productive  groundwat- 
er-bearing  unit,  the  Mississippi  River  alluvial  aqui- 
fer. In  1980,  about  three-fourths  of  the  total 
groundwater  withdrawn  in  the  State,  chiefly  for 
agriculture  and  aquaculture,  was  from  this  80  ft  to 
180  ft  of  sand  and  gravel.  The  water-level  declines 
experienced  in  the  Delta  over  the  past  10  years 
were  greatly  intensified  by  the  record-setting 
drought  during  1985-86.  The  drought  conditions 
experienced  in  the  winter  and  spring  months  com- 
bined with  the  tremendous  demand  placed  on  the 
aquifer  for  irrigation  and  aquaculture  water  result- 
ed in  the  greatest  yearly  decline  observed  to  date. 
The  above  average  groundwater  declines  observed 
in  the  Mississippi  River  alluvial  aquifer  during 
April,  1986  in  the  Delta  were  due  to  the  lack  of 
precipitation  and  subsequent  runoff.  Groundwater 
levels  near  streams  were  affected  most.  This  is 
because  these  areas  lie  in  an  aquifer  recharge  zone 
and  possibly  because  of  base-flow  recharge.  Fur- 
ther studies  would  be  required  to  define  precise 
areas  of  groundwater  and  surface  water  interac- 
tion. Since  the  major  source  of  recharge  for  the 
Mississippi  River  alluvial  aquifer  is  the  Mississippi 
River,  no  long  term  effects  due  to  the  drought  are 
anticipated.  Water-level  measurements  made  in  the 
Delta  during  September,  1986,  indicated  no  appre- 
ciable change  in  water  level  declines  over  previous 
years.  However,  this  study  has  shown  that  during 
drought  years,  water  levels  are  rapidly  affected. 
The  lack  of  recharge  to  the  aquifer  from  the  Mis- 
sissippi River  and  runoff  from  the  Bluff  Hills  re- 
sulted in  a  dramatic  lowering  of  the  alluvial  aquifer 


potentiometric  surface.  During  these  periods  of 
temporary  shortage,  it  may  be  necessary  to  further 
regulate  groundwater  use  in  affected  areas.  For 
this  reason,  a  complete  updated  inventory  of  the 
alluvial  aquifer  is  necessary  for  the  formulation  of 
sound  water-managing  policies  within  the  Delta 
area  to  protect  this  vital  and  important  natural 
resource.  (See  also  W88-04665)  (Lantz-PTT) 
W88-04671 


EFFECT  OF  THE  1986  DROUGHT  ON 
STREAMFLOW  IN  SELECTED  STREAMS  IN 
MISSISSIPPI, 

Mississippi  Bureau  of  Land  and  Water  Resources, 

Jackson. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-04674 


MIOCENE  GROUNDWATER  OVERDRAFT  IN 
SOUTHERN  MISSISSIPPI, 

Nevada   Univ.   System,   Reno.   Water  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-04681 


APPLICATION  OF  A  LAYERED  GROUND- 
WATER MODEL  TO  CRITICAL  AREAS  IN 
NORTHEAST  MISSISSIPPI, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-04682 


INDICATIONS  OF  DOWNWARD  LEAKAGE 
FROM  THE  WATER-TABLE  AQUIFERS  TO 
THE  PRINCIPAL  ARTESIAN  AQUIFER  AT 
MEMPHIS,  TENNESSEE, 

Geological    Survey,    Memphis,    TN.    Water    Re- 
sources Div. 
W.  S.  Parks. 

IN:  Proceedings  of  the  Seventeenth  Mississippi 
Resources  Conference,  March  25-27,  1987,  Missis- 
sippi. 1987.  p  95-97,  6  fig,  1  ref. 

Descriptors:  'Leaky  aquifers,  'Groundwater 
movement,  'Memphis,  'Tennessee,  Water  table, 
Groundwater  level,  Flow  profiles,  Vertical  flow, 
Isotope  studies,  Groundwater  management,  Pump- 
ing, Soil  properties,  Confined  aquifers. 

Downward  vertical  leakage  from  the  water  table 
aquifers  to  the  Memphis  Sand  is  occurring  in  the 
Memphis  urban  area.  This  vertical  leakage  occurs 
by  downward  movement  of  water  from  the  water 
table  aquifers  through  the  Jackson-upper  Claiborne 
confining  unit  into  the  Memphis  Sand,  or  where 
the  confining  unit  is  absent,  directly  into  the  Mem- 
phis Sand.  The  downward  vertical  leakage  prob- 
ably has  been  greatest  in  areas  where  the  Jackson- 
upper  Claiborne  confining  unit  is  thin  or  absent 
and  in  Memphis  Light,  Gas  and  Water  Division 
well  fields,  where  this  leakage  has  been  induced  by 
pumping  stress  in  the  Memphis  Sand.  The  southern 
part  of  Sheahan  well  field  is  an  area  where  much 
information  indicates  that  vertical  leakage  occurs 
from  the  water  table  aquifers  to  the  Memphis 
Sand.  This  information  includes:  (1)  an  adjacent 
area  where  the  confining  unit  is  thin  or  absent  and 
contains  little  or  no  clay,  (2)  head  differences  gen- 
erally favoring  the  downward  movement  of  water, 

(3)  a  distortion  in  the  geothermal  gradient  with  the 
coolest  temperature  at  a  depth  of  about  230  feet, 

(4)  a  depression  in  the  water  table  surface  and 
long-term  water  level  declines  in  the  water  table 
aquifer  (fluvial  deposits),  and  (5)  carbon  and  hy- 
drogen isotope  data  that  indicate  the  presence  of 
relatively  recent  water  in  the  Memphis  Sand.  (See 
also  W88-04665)  (Lantz-PTT) 

W88-04683 


SIMULATION  OF  THE  FLOW  SYSTEM  IN 
THE  SHALLOW  AQUIFER,  DAUPHIN 
ISLAND,  ALABAMA, 

Geological  Survey,  Tuscaloosa,  AL. 

R.  E.  Kidd,  and  W.  S.  Mooty. 

IN:   Proceedings  of  the   Seventeenth   Mississippi 

Resources  Conference,  March  25-27,  1987,  Missis- 
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Groundwater — Group  2F 


sippi.  1987.  p  99-100,  2  fig,  6  rcf. 

Descriptors:  •Simulation  analysis.  *Flow  profiles, 
•Aquifers,  *Groundwater  movement,  'Alabama, 
•Dauphin  Island.  *Model  studies,  Geohydrology, 
Groundwater  level,  Hydrologic  models,  Water 
level,  Wells,  Pumping,  Saline  water  intrusion. 

Dauphin  Island  is  underlain  by  more  than  23,000  ft 
of  Coastal  Plain  sediments  ranging  in  age  from 
Jurassic  to  Holocene.  This  investigation  is  limited 
to  the  sediments  with  potential  as  freshwater 
aquifers.  Only  the  uppermost  water-bearing  zone 
consists  of  the  surficial  aquifer,  which  is  a  thin 
veneer  of  Holocene  sand  that  covers  most  of  the 
surface.  This  aquifer  is  recharged  by  rainfall,  and 
loses  water  by  seepage  to  surface  water,  evapo- 
transpiration,  and  pumpage.  A  two-dimensional 
finite-difference  model  of  the  water  table  aquifer 
was  used  to  evaluate  the  flow  system.  The  model 
parameters  used  were:  aquifer  hydraulic  conduc- 
tivity, aquifer  thickness,  recharge  to  the  aquifer, 
and  the  vertical  hydraulic  connection  between  the 
aquifer  and  the  surrounding  surface  water  bodies. 
The  performance  criteria  for  the  steady-state 
model  are  that  the  computed  groundwater  levels 
match,  with  reasonable  closeness,  the  correspond- 
ing measured  groundwater  levels.  Fifty-six  percent 
(9  of  16)  of  the  model  calculated  water  levels  were 
within  0.50  ft  of  the  measured  water  levels.  All 
computed  water  levels  were  within  1  foot  of  meas- 
ured water  levels.  Pumpage  schemes  with  eight 
wells  pumping  a  total  of  0.3  Mgal/d  (200  gpm)  and 
0.6  Mgal/d  (400  gpm)  were  simulated  with  both 
steady-state  and  transient  models.  Steady-state  sim- 
ulation of  pumping  at  0.3  Mgal/d  produced  water 
levels  of  about  1  to  2  ft  above  sea  level  at  each  of 
the  eight  wells.  Increasing  pumpage  to  0.6  Mgal/d 
produced  water  levels  of  about  2  to  3  ft  below  sea 
level  at  each  well.  Transient  model  simulation  of 
0.3  Mgal/d  pumpage  created  water  levels  of  1  to  2 
ft  above  sea  level.  Pumpage  of  0.6  Mgal/d  created 
water  levels  from  about  2-1/2  to  near  4  ft  below 
sea  level.  The  simulated  pumping  schemes  indicate 
the  water  table  aquifer  could  yield  0.6  Mgal/d 
without  lateral  encroachment  with  recharge  less 
than  the  10-year  average  minimum.  All  of  the 
schemes  maintained  a  groundwater  divide  between 
the  wells  and  the  surrounding  salt-water  bodies. 
(See  also  W88-04665)  (Lantz-PTT) 
W88-04684 


SALINE  WATER  OCCURRENCE  WITHIN  THE 
TERTIARY  SPARTA  SAND  AND  COCKFIELD 
AQUIFERS  OF  WASHINGTON  COUNTY,  MIS- 
SISSIPPI, 

Mississippi  Bureau  of  Land  and  Water  Resources, 
Jackson. 

D.  J.  Bockelmann. 

IN:  Proceedings  of  the  Seventeenth  Mississippi 
Resources  Conference,  March  25-27,  1987,  Missis- 
sippi. 1987.  p  101-107,  8  fig,  22  ref. 

Descriptors:  *Saline  water  intrusion,  *Aquifers, 
•Mississippi,  *Groundwater  quality,  Sodium, 
Chlorides,  Dissolved  solids,  Salt  water,  Salinity, 
Well  logs,  Resistivity. 

The  Cockfield  and  Sparta  Sand  aquifers  are  forma- 
tions of  the  Claiborne  Group  and  are  Tertiary  in 
age.  Both  aquifers  are  widely  utilized  as  sources 
for  domestic  and  municipal  drinking  water.  Gener- 
al water  quality  from  the  two  aquifers  is  consid- 
ered good  throughout  most  of  the  county.  Howev- 
er, higher  than  normal  chloride  and  dissolved 
solids  concentration  levels  have  been  noted  at  vari- 
ous areas  within  the  county.  Geographic  areas 
with  abnormally  high  saline  concentrations  are  dic- 
tated by  a  combination  of  discontinuous  sand  beds, 
regional  trend  and  dip  patterns  and  local  structural 
features.  These  higher  than  normal  saline  areas  can 
be  defined  using  concentration  (isocon)  mapping 
techniques.  At  least  four  wells  have  shown  an 
increase  in  chloride  concentration  levels  with  time; 
one  of  these  wells  is  located  in  southern  Greenville 
while  the  other  three  wells  are  located  just  south 
of  Greenville,  near  Swiftwater.  Dissolved  solids 
and  chloride  concentration  levels  within  individual 
sand  zones  of  the  Cockfield  and  Sparta  Sand  aqui- 
fer systems  in  Washington  County  could  be  reli- 
ably estimated  prior  to  the  completion  of  a  well. 
This  can  be  accomplished  by  using  a  representative 


formation  factor,  measurements  from  the  long 
normal  curve  of  a  multi-resistivity  electric-  log  and 
the  graphs  presented  here.  Utilization  01  this 
method  should  allow  for  wells  to  be  screened  in 
the  zone  of  least  saline  concentration,  minimizing 
the  chance  for  future  increases  in  chloride  concen- 
tration levels.  (See  also  W88-04665)  (Lantz-PTT) 
W88-04685 


LOW  FLOW  SUSTAINED  BY  GROUND 
WATER, 

Hanover  Univ.  (Germany,  F.R.). 

R.  Mull. 

IN:  River  Flow  Modelling  and   Forecasting.   D. 

Reidel  Publishing  Co.,  Dordrecht,  Holland,  1986. 

p  67-97,  23  fig,  3  tab,  9  ref. 

Descriptors:  •Groundwater  movement,  •Flood 
flow,  *Low  flow,  'Subsurface  Water,  •Forecast- 
ing, 'Groundwater  recharge,  'Surface  water, 
'Surface-groundwater  relations,  Rainfall  impact, 
Groundwater  storage,  Reservoirs,  Rainfall  dis- 
charge, Mathematical  modelling,  Mathematical 
analysis,  Seepage. 

There  is  a  demand  for  low  flow  forecast  in  certain 
industries,  such  as  agriculture  and  forestry,  and  in 
authorities  which  are  concerned  with  environmen- 
tal protection.  To  satisfy  this  demand  models  have 
to  be  applied  which  transform  precipitation  into 
flow  and  which  take  account  of  the  release  of 
groundwater,  such  seasonal  fluctuations  as  rainfall 
and  evapotranspiration,  and  man-made  effects  like 
ground-  or  surface-water  abstraction.  The  various 
phenomena  affecting  low  flow,  including  hydrolo- 
gical  aspects,  are  discussed  together  with  an  expla- 
nation of  the  basic  concept  of  forecasting  of  low 
flow.  A  detailed  discussion  of  rainfall-discharge 
relations  is  also  included.  An  investigation  of 
groundwater  models,  illustrating  the  limitations  of 
these  in  predicting  low  flow  as  compared  to  hy- 
drological  models  is  reported.  (See  also  W88- 
04686)  (Bicht-PTT) 
W88-04689 


RISK  ASSESSMENT  FOR  THE  PROTECTION 
FROM  AND  THE  PREVENTION  OF  GROUND- 
WATER CONTAMINATION, 

Case    Western    Reserve    Univ.,    Cleveland,    OH. 

Dept.  of  Systems  Engineering. 

For  primary  bibliographic   entry   see   Field   5G. 
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RECHARGE  TO  AND  POTENTIAL  FOR  CON- 
TAMINATION OF  AN  AQUIFER  SYSTEM  IN 
NORTHEASTERN  WISCONSIN, 

Wisconsin  Univ. -Madison.  Dept.  of  Geology  and 
Geophysics. 

T.  Feinstein,  and  M.  P.  Anderson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-1 16751/ 
AS.  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Wisconsin  Water  Resources  Center,  Madi- 
son, Technical  Report  WIS-WRC  87-01,  1987.  112 
p,  31  fig,  10  tab,  46  ref.  Contract  No.  14-08-0001- 
G942.  Project  No.  USGS  G942-05. 

Descriptors:  'Aquifers,  'Glacial  aquifers, 
'Groundwater  movement,  'Mathematical  models, 
Computer  models,  Model  studies,  Wisconsin, 
Lower  Fox  River  Basin,  Simulation  analysis,  Re- 
charge, Finite  difference  method. 

The  sandstone  aquifer  is  the  major  groundwater 
reservoir  for  the  communities  of  northeastern  Wis- 
consin's lower  Fox  Valley.  It  lies  below  a  shallow 
groundwater  system  composed  of  consolidated 
rocks  of  the  Sinnipee  Group  and  unconsolidated 
glacial  deposits.  A  three-dimensional,  steady-state, 
finite-difference  model  was  constructed  to  deter- 
mine the  vulnerability  of  the  deep  reservoir  to 
adverse  effects  of  development  at  the  surface.  The 
model  simulates  groundwater  flow  from  the  water 
table  through  the  shallow  system  to  the  St.  Peter 
Sandstone  at  the  top  of  the  sandstone  aquifer.  By 
predicting  the  direction  and  magnitude  of  flow,  the 
model  identifies  source  areas  for  the  aquifer  and 
zones  where  contamination  potential  is  high  due  to 
rapid  communication  between  the  water  table  and 
the  St.   Peter  Sandstone.   Field  work  helped   to 


characterize  the  response  of  the  watei  labli 

terrain  and  to  quantify  the  hydraulic  conductivity 
of  the  units  overlying  the  aqilifei  I  bete  findings 
were  entered  into  a  numerical  model  that  repro- 
duced the  1980  distribution  of  hydraulic  head  be- 
neath a  278  sq.  mile  area  sub-basin  northwest  of  the 
city  of  De  Pere.  Because  the  shallow  deposits  in 
this  area  are  in  especially  close  hydraulic  connec- 
tion with  the  sandstone  aquifer,  groundwater 
supply  for  the  lower  Fox  Valley  depends  largely 
on  the  quantity  and  quality  of  leakage  through  the 
sub-basin.  Repeated  application  of  Darcy's  Law  to 
the  output  of  the  calibrated  model  yielded  the  time 
and  distance  of  flow  along  three-dimensional  paths 
The  flow  pattern  indicates  that  the  major  source 
areas  for  wells  in  the  sandstone  aquifer  are  within 
the  lower  Fox  Valley  rather  than  west  of  it  as 
previously  believed.  The  end  products  of  the  study 
are  a  series  of  maps  that  delineate  major  recharge 
areas,  zones  of  downward  leakage,  and  zones  of 
contamination  potential  with  respect  to  the  sand- 
stone aquifer  and  a  secondary  aquifer  at  the  top  of 
the  Sinnipee  Group  (USGS) 
W88-04752 


TRANSPORT  OF  SOLUTES  THROUGH  UN- 
SATURATED FRACTURED  MEDIA, 

Sandia  National   Labs.,  Albuquerque,  NM.  Fluid 

and  Thermal  Sciences  Dept. 

R.  C.  Dykhuizen. 

Water  Research  WATRAG,  Vol.  21,  No.   12,  p 

1531-1539,  December   1987.  4  fig,   1   tab,   11   ref, 

append. 

Descriptors:  'Path  of  pollutants,  'Solute  transport, 
•Unsaturated  flow,  'Geologic  fractures,  Porous 
media,  Hydraulic  models,  Groundwater  move- 
ment. 

A  numerical  model  is  presented  to  represent  the 
transport  of  solutes  through  a  highly  fractured, 
unsaturated,  porous  medium.  The  solute  is  tracked 
separately  in  two  flow  systems,  a  matrix  pore  flow 
system  and  a  fracture  network,  with  interaction 
terms.  Compatible  hydraulic  equations  for  such  a 
dual  system  also  are  presented  to  enable  solution  of 
the  solute  transport  equations.  The  chosen  hydrau- 
lic equations  use  the  equivalent  porous  media  con- 
cept. These  equations  also  can  be  applied  without 
modification  to  a  saturated  medium.  However, 
many  of  the  transport  terms  will  be  negligible  for 
such  an  application.  A  brief  sample  calculation  for 
media  at  the  Yucca  Mountain  site,  Nevada,  illus- 
trates the  method.  (Author's  abstract) 
W88-04855 


PROCEEDINGS  OF  THE  OGALLALA  AQUI- 
FER SYMPOSIUM  II, 

Texas   Tech   Univ.,    Lubbock.    Water   Resources 

Center. 

For  primary  bibliographic  entry  see  Field  4B. 
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HIGH  PLAINS  REGIONAL  AQUIFER  --  GEO- 
HYDROLOGY, 

Geological  Survey,  Denver,  CO. 
J.  B.  Weeks,  and  E.  D.  Gutentag. 
IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  6-25,  7 
fig,  8  ref. 

Descriptors:  'Groundwater  management,  'Ogal- 
lala Aquifer,  'Geohydrology,  'Groundwater  de- 
pletion, 'Groundwater  mining,  Groundwater  irri- 
gation, Aquifer  management,  Groundwater  reces- 
sion, Aquifer  systems,  Groundwater  potential, 
Groundwater  recharge,  Groundwater  storage, 
Water  quality,  High  Plains. 

The  High  Plains  aquifer  underlies  174,000  square 
miles  in  parts  of  Colorado,  Kansas,  Nebraska,  New 
Mexico,  Oklahoma,  South  Dakota,  Texas,  and  Wy- 
oming. The  High  Plains  aquifer  is  a  water-table 
aquifer  consisting  mainly  of  near-surface  sand  and 
gravel  deposits  of  Tertiary  and  Quaternary  age. 
The  Tertiary  Ogallala  Formation,  which  underlies 
about  80%  of  the  High  Plains,  is  the  principal 
geologic  unit  in  the  aquifer.  The  maximum  saturat- 
ed thickness  of  the  aquifer  is  about  1,000  feet  and 
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the  average  saturated  thickness  is  about  200  feet. 
Precipitation  is  the  principal  source  of  recharge  to 
the  aquifer.  Recharge  rates  range  from  0.024  inch 
per  year  in  parts  of  Texas  to  6  inches  per  year  in 
areas  of  dune  sand  in  Kansas  and  Nebraska.  About 
3.25  billion  acre-feet  of  drainable  water  is  stored  in 
the  aquifer.  During  1980,  about  170,000  wells 
pumped  almost  18  million  acre-feet  of  water  to 
irrigate  nearly  14  million  acres.  Pumpage  has 
caused  areally  extensive  water-level  declines  in  the 
aquifer.  Since  irrigation  began  in  the  High  Plains, 
water  levels  have  declined  more  than  10  feet  in 
50,000  square  miles  and  more  than  50  feet  in  12,000 
square  miles.  Water-level  declines  of  as  much  as 
200  feet  have  occurred  since  irrigation  started  and 
the  volume  of  water  in  storage  in  the  aquifer  has 
decreased  by  166  million  acre-feet.  About  70%  of 
the  depletion  has  occurred  in  Texas;  about  16%  of 
the  depletion  has  occurred  in  Kansas.  (See  also 
W88-04894)  (Author's  abstract) 
W88-04895 


HIGH  PLAINS  REGIONAL  AQUIFER  -- 
FLOW-SYSTEM  SIMULATION  OF  THE  CEN- 
TRAL AND  NORTHERN  HIGH  PLAINS, 

Geological  Survey,  Lakewood,  CO. 
R.  R.  Luckey. 

IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  48-66,  9 
fig,  2  ref. 

Descriptors:  *Groundwater  movement,  'Simula- 
tion analysis,  'Groundwater  management,  *High 
Plains  Regional  Aquifer,  'Finite  difference  meth- 
ods, Mathematical  models,  Groundwater  irriga- 
tion, Artificial  recharge,  Groundwater  storage, 
Return  flow,  Groundwater  recharge. 

The  flow  system  in  the  High  Plains  aquifer  was 
simulated  using  a  digital,  finite-difference  tech- 
nique to  solve  the  groundwater  flow  equation.  A 
regular  network  of  nodes  spaced  ten  miles  apart  in 
both  north-south  and  east-west  directions  was 
used,  and  predevelopment  and  development  peri- 
ods were  simulated  for  both  areas  of  the  High 
Plains.  In  the  predevelopment  period  simulations, 
the  average  hydraulic  conductivity  and  the  re- 
charge from  precipitation  were  adjusted  to  obtain 
a  correspondence  between  the  observed  and  simu- 
lated water  levels.  The  original  estimates  of  aver- 
age hydraulic  conductivity  were  decreased  in  part 
of  the  central  High  Plains  and  increased  in  part  of 
the  northern  High  Plains.  The  estimated  predeve- 
lopment recharge  ranged  from  0.056  to  0.84  inch 
per  year  for  the  central  High  Plains  and  from  0.076 
to  1.52  inches  per  year  for  the  northern  High 
Plains.  In  the  development-period  calibrations, 
which  were  30  years  long  for  the  central  High 
Plains  and  20  years  long  for  the  northern  High 
Plains,  return  flow  from  irrigation  and  additional 
recharge  caused  by  human  activities  were  varied 
to  obtain  the  best  correspondence  between  ob- 
served and  simulated  historical  water-level 
changes.  Calibration  of  the  central  High  Plains 
model  was  achieved  when  return  flow  was  adjust- 
ed such  that  net  withdrawal  was  100%  of  the 
calculated  irrigation  demand.  The  simulated 
change  in  storage  was  5  million  acre-feet  greater 
than  the  observed  change  in  storage.  Calibration  of 
the  northern  High  Plains  model  also  was  achieved 
when  return  flow  was  adjusted  such  that  net  with- 
drawal was  100%  of  the  calculated  irrigation 
demand.  Additional  recharge  of  47.0  million  acre- 
feet  due  to  human  activities  was  simulated  for 
1960-1980.  The  simulated  change  in  storage  was  9 
million  acre-feet  more  than  the  observed  change  in 
storage.  (See  also  W88-04894)  (Author's  abstract) 
W88-04898 


um  II,  Lubbock,  Texas,  June  1984.  1984.  n  157-176 
2  fig,  68  ref. 

Descriptors:  'Ogallala  Aquifer,  'Alluvial  deposits, 
'Alluvial  aquifers,  'Aquifer  characteristics,  'New 
Mexico,  Geology,  Geohydrology,  Geologic  for- 
mations, Geologic  history,  Alluvial  plains,  Paleo- 
climatology. 

The  Ogallala  Formation  in  eastern  New  Mexico 
includes  alluvial,  eolian  and  lacustrine  deposits  of 
Miocene  and  Pliocene  age  (about  4-12  million  yr.). 
Most  research  has  focused  on  the  Southern  High 
Plains  area  where  the  formation  is  essentially  con- 
tinuous, locally  more  than  350  ft  thick,  and  a  major 
aquifer.  West  of  the  High  Plains,  in  the  source  area 
for  much  of  the  unit,  the  Ogallala  is  discontinuous, 
commonly  thin,  and  only  locally  an  aquifer.  The 
oldest  deposits  include  piedmont  fan  alluvium, 
pediment  veneers,  and  valley  fills.  They  record 
early  stages  of  epeirogenic  uplift  and  tectonism  in  a 
broad  area  extending  southward  from  the  Rocky 
Mountains  into  the  Sacramento  section  of  the 
Basin  and  Range  province,  and  eastward  into  the 
Great  Plains.  Differential  uplift  and  depression  of 
mountain  and  basin  fault  blocks  occurred  to  the 
west  along  the  Rio  Grande  rift  margin;  volcanism 
affected  large  areas  of  the  Great  Plains-Raton  sec- 
tion; and  solution-subsidence  occurred  in  parts  of 
the  Pecos  Valley  section  underlain  by  Permian 
evaporites.  Since  these  processes  were  at  least  epi- 
sodically active  during  Ogallala  deposition,  the 
distribution  pattern  of  older  and  younger  members 
is  quite  complex.  The  oldest  units  may  be  pre- 
served as  piedmont  alluvium  capping  high  divides 
and  tablelands,  with  younger  deposits  occurring  as 
inset  valley  fills;  or  they  may  form  basal  fills  of 
structural  basins,  solution-subsidence  depressions 
or  stream  valleys.  Episodic  deflation  of  alluvial 
plains  prograding  eastward  from  mountain  and 
piedmont  source  areas  also  produced  eolian  depos- 
its that  are  a  significant  component  of  the  forma- 
tion. Rising  western  highlands  not  only  contribut- 
ed much  runoff  and  sediment  to  the  Ogallala  depo- 
sitional  system  but  also  had  a  major  influence  on 
regional  climate.  The  occurrence  of  prominent 
zones  of  secondary-carbonate  accumulation  in  the 
middle  to  upper  part  of  the  formation  indicates 
increasingly  arid  and  more  continental  conditions 
in  late  Tertiary  time.  (See  also  W88-04894)  (Au- 
thor's abstract) 
W88-04904 


DEVELOPMENT    AND     ESCARPMENT     RE- 
TREAT OF  THE  SOUTHERN  HIGH  PLAINS, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2J. 
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COMMENTS  ON  THE  GEOLOGIC  HISTORY 
OF  THE  OGALLALA  FORMATION  IN  THE 
SOUTHERN  PANHANDLE  OF  NEBRASKA, 

Nebraska  Geological  Survey,  Lincoln. 

For  primary  bibliographic  entry  see  Field  2J. 
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OGALLALA  DEPOSITIONAL  MYSTERY, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Geosciences. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-04903 


OGALLALA  FORMATION  IN  EASTERN  NEW 
MEXICO, 

New  Mexico  Bureau  of  Mines  and  Mineral  Re- 
sources, Socorro. 
J.  W.  Hawley. 
IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 


ASSESSMENT  OF  THE  GROUND-WATER  RE- 
SOURCES OF  THE  TEXAS  HIGH  PLAINS, 

Texas  Dept.  of  Water  Resources,  Austin.  Data  and 
Engineering  Services  Div. 
T.  R.  Knowles. 

IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  217-237, 
6  fig,  6  ref. 

Descriptors:  'Geohydrology,  'High  Plains  Aqui- 
fer, 'Subsurface  mapping,  'Aquifer  characteristics, 
'Computer  models,  Geologic  formations,  Geolog- 
ic mapping,  Model  studies,  Hydraulic  conductivi- 
ty, Groundwater  storage,  Groundwater  manage- 
ment, Groundwater  irrigation,  Groundwater  de- 
pletion, Texas. 

A  regional  groundwater  study  of  the  High  Plains 
aquifer  was  completed  in  1982  by  the  Texas  De- 
partment of  Water  Resources  to  improve  the  data 
base  describing  the  High  Plains  Aquifer  and  to 
develop  a  computer  model  to  predict  future  condi- 
tions in  the  aquifer.  Approximately  14,000  data 
points  were  used  to  construct  a  detailed  altitude  to 


base  of  High  Plains  Aquifer  map.  Over  3,800  wells 
were  measured  to  provide  a  detailed  1980  water- 
level  map.  These  two  maps  combined  provided  a 
more  accurate  saturated  thickness  map.  Lithologic 
descriptions  were  used  to  construct  maps  of  specif- 
ic yield  and  permeability.  A  two-part  digital  model 
of  the  aquifer  in  Texas  was  constructed  and  cali- 
brated for  the  period  1960-1980.  From  this  model  it 
was  determined  that  the  aquifer  had  an  average 
specific  yield  of  16%  and  an  average  permeability 
of  400  gal/day/ft.  An  average  annual  recharge  rate 
of  0.2  inch  or  372,000  acre-feet  was  applied  to  the 
entire  area.  In  1960,  the  aquifer  contained  505.43 
million  acre-feet  of  water  and  in  1980,  420.56  mil- 
lion acre-feet,  with  91.5%  of  it  recoverable.  As- 
suming continuation  of  present  water-use  trends, 
the  aquifer  would  contain  341.66  million  acre-feet 
of  water  in  2000  and  259.89  million  acre-feet  in 
2030,  reductions  of  18.7  and  38.2%,  respectively, 
from  the  1980  level.  Corresponding  reductions  in 
acres  irrigated  from  1980  are  14.4%  and  42.7%, 
respectively.  If  management  practices  were  imple- 
mented to  significantly  reduce  irrigation  applica- 
tion rates,  the  aquifer  would  contain  363.46  million 
acre-feet  of  water  in  2000  and  310.66  million  acre- 
feet  in  2030,  reductions  of  13.6%  and  26.1%,  re- 
spectively. Corresponding  reductions  in  acres  irri- 
gated are  7.4%  and  17.1%,  respectively.  (See  also 
W88-04894)  (Author's  abstract) 
W88-04907 


HYDROLOGIC  CHARACTERISTICS  AND 
GROUND-WATER  AVAILABILITY  IN  THE 
HIGH  PLAINS  AQUIFER  SYSTEM  IN  NE- 
BRASKA, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 
Div. 

R.  A.  Pettijohn,  and  H.  H.  Chen. 
IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  238-264 
10  fig,  26  ref. 

Descriptors:  'High  Plains  Aquifer,  'Geohydro- 
logy, 'Hydrologic  models,  'Aquifer  characteris- 
tics, 'Groundwater  potential,  Hydraulic  conduc- 
tivity, groundwater  storage,  Groundwater  level, 
Groundwater  recession,  Groundwater  depletion, 
Nebraska. 

The  High  Plains  aquifer  system,  which  underlies 
about  65,000  square  miles  in  Nebraska,  consists  of 
the  Ogallala  Formation  and  Tertiary  and  Quater- 
nary deposits  that  are  saturated  and  hydraulically 
connected  to  the  Ogallala.  The  hydraulic  conduc- 
tivity of  the  aquifer  system  varies  from  <25  to 
>300  feet  per  day.  Specific  yield  varies  from 
<5%  to  30%  in  most  of  the  system  and  averages 
16%.  The  saturated  thickness  varies  from  200  feet 
or  less  in  34%  of  the  aquifer  area  to  >600  feet  in 
18%  of  the  aquifer  area,  and  exceeds  400  feet  in 
38%  of  the  aquifer  area.  The  volume  of  water  in 
storage  and  the  volume  of  water  recoverable  from 
the  aquifer  system  are  estimated  to  be  4.89  and  2.25 
billion  acre-feet,  respectively.  The  average  quanti- 
ty of  water  withdrawn  from  the  aquifer  system 
during  1980  varied  from  <1.5  inches  in  areas  of 
the  sandhills  of  north-central  Nebraska  to  >  12 
inches  in  areas  of  the  central  Platte  River  and  Blue 
River  basins.  Total  groundwater  withdrawal  from 
approximately  64,000  wells  was  about  6.703  million 
acre-feet.  The  quantity  of  water  available  from  a 
selected  area  of  the  aquifer  system  may  be  estimat- 
ed by  incorporating  the  hydrologic  and  pumpage 
data  for  that  area  into  a  digital  flow  model.  Box 
Butte  County  in  northwest  Nebraska  is  one  of 
several  areas  within  the  aquifer  system  where  a 
digital  flow  model  has  been  used  to  estimate  pro- 
jected water-level  changes  due  to  various  develop- 
ment rates.  Based  on  the  maximum  development 
rate  used  in  that  model,  groundwater  levels  are 
projected  to  decline  30  feet  or  more  in  an  area  of 
240  square  miles  between  1982  and  1991.  (See  also 
W88-04894)  (Author's  abstract) 
W88-04908 


ESTIMATION   OF   SPECIFIC   YIELD   USING 
DRILLERS'  LITHOLOGIC  DESCRIPTIONS, 

Texas   Dept.   of  Water   Resources,   Austin.   Data 
Collection  and  Evaluation  Section. 
P.  L.  Nordstrom. 
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WATER  CYCLE— Field  2 
Groundwater — Group  2F 


IN:  Proceedings  of  the  Ogallala  \quifei  & 

urn  II.  1  ubbock,  (Texas,  tone  1984   f984.  p  265-277. 

3  fig.  1  tab.  4  ref. 

Descriptors:  'Ogallala  Aquifer,  •l.ilhologic  logs, 
•Specific  yield.  •Subsurface  mapping,  'Computer 
programs,  Geohydrology.  Saturated  /one.  Geolog- 
ic mapping.  Groundwater  potential. 

The  layering  of  different  lithologic  units  compris- 
ing the  Ogallala  permits  the  use  of  vertical  variabil- 
ity techniques  to  estimate  specific  yield.  One  such 
method  uses  lithologic  descriptions  reported  by 
water  well  drillers  and  a  computer  program, 
ENCOMP,  to  calculate  a  weighted  mean  specific- 
yield  at  a  selected  well  site.  Using  this  method, 
estimates  of  specific  yield  for  each  lithologic  inter- 
val on  the  drillers'  log  within  the  saturated  zone 
are  input  into  the  program.  Dealing  solely  with  the 
saturated  interval  requires  the  input  of  the  approxi- 
mate water  level  at  that  site.  Permeability,  specific 
yield,  and  saturated  thickness  values  and  statistics 
on  the  vertical  distribution  of  aquifer  parameters 
within  the  saturated  interval  are  computed  at  each 
site.  A  regional  map  showing  specific  yield  was 
constructed  using  a  well  density  sufficient  to  pro- 
vide uniform  coverage.  Values  derived  from  this 
regional  map  were  incorporated  into  the  digital 
model  of  the  aquifer.  The  specific  yield  map  which 
is  included  in  Texas  Department  of  Water  Re- 
sources publication  number  LP- 173  was  drawn 
after  specific  yield  values  were  adjusted  during 
calibration  of  the  digital  model.  Map  values  should 
be  considered  as  no  more  than  average  regional 
values  suitable  for  identifying  trends.  A  specific 
yield  map  used  in  conjunction  with  a  saturated 
thickness  map  can  be  a  useful  tool  in  identifying 
areas  in  an  aquifer  where  water-yielding  capabili- 
ties are  greatest.  (See  also  W88-04894)  (Author's 
abstract) 
W88-04909 


HYDRAULIC  CHARACTERISTICS  OF  THE 
HIGH  PLAINS  AQUIFER  AS  DETERMINED 
FROM  CORE  ANALYSIS, 

Texas  Dept.   of  Water  Resources,   Austin.   Data 
Collection  and  Evaluation  Section. 
J.  B.  Ashworth. 

IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  278-291, 
3  fig,  3  tab,  7  ref. 

Descriptors:  'Aquifer  characteristics,  'Core  drill- 
ing, 'Specific  yield,  'High  Plains  Aquifer,  'Ogal- 
lala Aquifer,  Saturated  zone,  Groundwater  man- 
agement, Permeability,  Porosity,  Hydraulic  prop- 
erties, Deposition,  Texas. 

Hydraulic  characteristics  of  the  High  Plains  (Ogal- 
lala) aquifer  in  Texas  were  studied  during  an  exten- 
sive test  hole  drilling  project  conducted  by  the 
texas  Department  of  Water  Resources.  Cores  re- 
trieved from  the  saturated  zone  of  41  test  holes 
located  in  36  counties  were  analyzed  for  porosity, 
specific  yield,  permeability,  and  grain-size  distribu- 
tion. The  core  analyses  indicate  that:  transmissivi- 
ties  range  from  315  to  201,000  gallons  per  day  per 
foot  ((gal/d)/ft)  with  an  overall  average  of  30,400 
(gal/d)/ft;  permeabilities  range  from  22  to   1,934 
gallons  per  day  per  square  foot  ((gal/d)/sq  ft)  with 
an  overall  average  of  232  (gal/d)  sq  ft;  and  specific 
yield  ranges  from  7.23  to  19.54%  with  an  overall 
average  of  16.06%.  A  statistical  analysis  of  the  data 
indicates  that  the  center  of  gravity  for  both  trans- 
missivity  and  specific  yield  occurs  about  midway 
through  the  saturated  interval,  and  the  standard 
deviation  indicates  a  lack  of  concentration  about 
the  center  of  gravity.   Permeability  and  specific 
yield  thus  appear  to  be  evenly  distributed  through- 
out the  saturated  zone.  The  primary  environment 
of  deposition   was  determined   for  the  saturated 
zone  in  each  test  hole  based  on  lithologic  descrip- 
tion, characteristic  geophysical  log  patterns,  and 
results  of  laboratory  testing  of  samples.  Four  dis- 
tinct lithofacies  were  identified,  consisting  of  sedi- 
ments  from   the   following   environments:   fluvial 
channel,   interdistributary,   frontal   fan  slope,   and 
distributary  mouth.  The  fluvial  channel  and  distrib- 
utary   mouth    lithofacies    characteristically    have 
higher  specific   yields   than   the  other  lithofacies 
while  fluvial  channel  deposits  have  a  much  greater 
range  of  permeability.  (See  also  W88-04894)  (Au- 
thor's abstract) 


W88-04'UO 


PLAYA  LAKE  BASINS  ON  THK  SOUTHERN 
HIGH  PLAINS  OF  TEXAS,  U.S.A.:  A  HYPOTH- 
ESIS FOR  THEIR  DEVELOPMENT, 

Geological  Survey,  Reston,  VA. 
W.  W.  Wood,  and  W.  R.  Osterkamp. 
IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II.  Lubbock,  Texas,  June  1984.  1984.  p  304-31 1, 
2  fig.  13  ref. 

Descriptors:  'Playas,  'Ogallala  Aquifer,  'Geolog- 
ic history,  'Unsaturated  zone,  'Carbon  dioxide, 
•Texas,  Geomorphology,  Geology,  Ephemeral 
lakes.  Suspended  solids,  Geohydrology,  Ground- 
water recharge.  High  Plains. 

Many  of  the  approximately  30,000  playa-lake 
basins  of  the  Southern  High  Plains  are  postulated 
to  have  enlarged  and  developed  by  eluviation, 
micropiping,  and  carbonate  solution  in  the  unsatu- 
rated zone  of  the  Ogallala  Aquifer,  rather  than  by 
deflation  as  is  commonly  stated  in  the  geologic 
literature.  Geologic,  geomorphic,  and  hydrologic 
observations  suggest  that  processes  other  than 
eolian  must  be  responsible  for  basin  development 
although  the  initial  protodepressions  are  probably 
of  eolian  origin.  Measurement  of  C02  flux  leaving 
the  unsaturated  zone  has  permitted  an  estimate  of 
the  amount  of  organic  material,  and  by  inference 
the  amount  of  inorganic  material,  entering  the  un- 
saturated zone.  This  technique  suggests  that  ap- 
proximately 1300  grams/square  meter/year  are 
carried  into  the  unsaturated  zone  by  recharging 
water.  Removal  of  this  material  results  in  a  lower- 
ing of  the  basin  by  0.76  meter/ 1,000  years.  The 
proposed  particulate-transport  mechanism  also 
identifies  a  source  of  C02  essential  for  the  dissolu- 
tion of  caliche  that  is  observed  to  be  occurring 
deep  in  the  unsaturated  zone.  (See  also  W88-04894) 
(Author's  abstract) 
W88-04912 


RECHARGE  OF  THE  OGALLALA  AQUIFER 
THROUGH  EXCAVATED  BASINS, 

Agricultural    Research    Service,    Bushland,    TX. 
Conservation  and  Production  Research  Lab. 
For  primary  bibliographic  entry  see  Field  4B. 
W88-04914 


RECHARGE  TO  THE  OGALLALA  AQUIFER 
FROM  PLAYA  LAKE  BASINS  ON  THE  LLANO 
ESTACADO  (AN  OUTRAGEOUS  PROPOSAL), 

Geological  Survey,  Reston,  VA. 
W.  W.  Wood,  and  W.  R.  Osterkamp. 
IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  337-349, 
2  fig,  1  tab,  23  ref. 

Descriptors:  'Groundwater  recharge,  'Ogallala 
Aquifer,  'Artificial  recharge,  'Playas,  'Ground- 
water management,  Ephemeral  lakes,  Tritium,  Sa- 
linity, Geohydrology,  Minerals,  Recharge  ponds, 
Recharge  basins,  Solute  transport,  Natural  re- 
charge, Llano  Estacado,  Chemical  analysis. 

Water-budget  studies  suggest  that  much  of  the 
recharge  to  the  Ogallala  Aquifer  in  the  Llano 
Estacado  is  from  the  30,000  playa  lakes  rather  than 
from  outerbasin  areas,  ephemeral  streams,  or  areas 
of  sand  dunes.  Most  recharge  from  the  basins  is 
believed  to  occur  in  the  small  annulus  immediately 
surrounding  the  playa  floors.  Hydrographs  of 
wells  near  playa  lakes  show  that  groundwater 
levels  rise  rapidly  as  playa  lake  levels  fall,  which  is 
consistent  with  the  concept  that  recharge  occurs 
through  playa  lake  basins.  Chemical  analyses  of 
lake  water  collected  during  periods  of  rapid  lake- 
level  decline  suggest  that  solutes  are  transported  to 
the  subsurface  with  recharging  water  rather  than 
being  concentrated  by  evaporation.  Solutes  also 
are  observed  to  have  a  lower  concentration  in  the 
unsaturated  zone  beneath  the  annulus  than  in  the 
outerbasin  areas,  which  implies  greater  infiltration 
through  the  annulus  than  through  the  outerbasin 
areas.  These  is  no  indication  of  saline  minerals  or 
clay  minerals  usually  associated  with  saline  envi- 
ronments in  typical  playa-lake  sediments.  This  ob- 
servation is  consistent  with  movement  of  solutes 
through  the  playa  sediments,  rather  than  evapora- 


tive concentration  of  solutes  in  llicin  I  Ik-  sp- 
ot' vegetation  associated  with  playa  ledimenti 
nol  related  to  salinity  but  rathei  to  soil  type   Eli 

i,,i  cehtrationi  of  tritium,  occasional!) 

served  in  the  groundwater  samples  (post  bond)), 

are  consistent   with   the  concept   "I    local,   intend 

recharge  rather  than  Of  diffuse  Kg al  recharge. 

Caliche,  which  presently  is  forming  approximately 
a  meter  below  the  land  surface  in  outerbasin  areas, 
suggests  thai  little  recharge  occurs  in  these  areas. 
This  is  in  contrast  with  the  dissolution  of  large 
amounts  of  caliche  that  has  occurred  beneath  many 
playa  floors.  Since  most  of  the  recharge  of  ground- 
water to  the  Ogallala  Aquifer  underlying  the 
Llano  Estacado  appears  to  be  through  the  annulus 
immediately  surrounding  the  basin  floor,  any  solu- 
ble waste  material  placed  beneath  or  on  the  playa 
has  a  high  probability  of  entering  the  aquifer.  (See 
also  W88-04894)  (Author's  abstract) 
W88-04915 


POTENTIAL  FOR  ARTIFICIAL  RECHARGE 
OF  THE  NORTHERN  HIGH  PLAINS  OF  COL- 
ORADO, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-04916 

PRELIMINARY  ESTIMATES  OF  OGALLALA- 
AQUIFER  RECHARGE  USING  CHLORINE  IN 
THE  UNSATURATED  ZONE,  CURRY 
COUNTY,  NEW  MEXICO, 

New  Mexico  Bureau  of  Mines  and  Mineral  Re- 
sources, Socorro. 
W.  J.  Stone. 

IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  376-391, 
5  fig,  3  tab,  14  ref. 

Descriptors:  'Groundwater  recharge,  'Natural  re- 
charge, 'Unsaturated  zone,  'Chlorides,  'Ogallala 
Aquifer,  Neutron  activation  analysis,  Groundwater 
management,  Unsaturated  zone,  Return  flow,  Soil 
water,  Mapping,  Return  flow,  Infiltration  rate, 
Playas,  Sand,  High  Plains,  New  Mexico. 

The  chloride  method  of  estimating  aquifer  re- 
charge was  applied  to  four  settings  typical  of  the 
High  Plains  near  Melrose,  New  Mexico:  playa, 
nonirrigated  cover  sand,  sand  hills,  and  irrigated 
cover  sand.  Recharge  was  estimated  to  be  highest 
beneath  the  playa:  2.80  mm/yr  (0.11  inch/yr).  This 
reflects  the  greater  availability  of  moisture  there 
due  to  occasional  run-on  and  temporary  ponding. 
Lowest  recharge  estimates  were  associated  with 
the  irrigated  and  non-irrigated  cover  sand  (Black- 
water  Draw  Formation):  0.18  and  0.24  mm/yr 
(approximately  0.01  inch/yr),  respectively.  Al- 
though the  surficial  material  at  these  sites  is  sand, 
water  use  by  plants  as  well  as  the  depth  and  nature 
of  the  underlying  Ogallala  cap-rock  caliche  are 
additional  control  of  recharge.  An  intermediate 
value  of  1.25  mm/yr  (0.05  inch/yr)  was  deter- 
mined for  the  sand-hills  site.  A  higher  recharge 
rate  is  expected  there  because  of  the  sand-dune 
setting  even  though  the  auger  hole  for  this  site  was 
spudded  in  a  bare  caliche  surface  exposed  between 
eroded  dune  remnants.  These  preliminary  results 
compare  well  with  both  published  average  re- 
charge rates  from  other  methods  applied  to  the 
High  Plains  and  with  results  of  the  chloride 
method  from  similar  terrain  in  South  australia.  The 
method  should  prove  useful  in  preparing  recharge 
maps  and  perhaps  in  determining  irrigation  return 
now.  (See  also  W88-04894)  (Author's  abstract) 
W  8  8-049 18 


HYDROGEOLOGY  OF  THE  PALO  DURO 
BASIN:  INTERACTIONS  WITH  THE  OGAL- 
LALA AQUIFER, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy- 

C.  W.  Kreitler,  and  A.  R.  Dutton. 
IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  392-404, 
2  fig,  1  tab,  29  ref.  DOE  Contract  No.  DE-AC97- 
83WM46651. 
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Field  2— WATER  CYCLE 
Group  2F — Groundwater 


Descriptors:  *Geohydrology,  "Ogallala  Aquifer, 
"Aquitards,  'Groundwater  recharge,  "Groundwat- 
er  movement,  Geologic  formations,  Permeability, 
Aquifers,  Natural  recharge,  Potentiometric  level, 
Aquifer  characteristics,  Geology,  High  Plains. 

The  Palo  Duro  Basin  underlies  the  northern  part 
of  the  Southern  High  Plains.  Strata  in  the  basin  can 
be  divided  into  three  geohydrologic  units:  the 
above-salt  aquifers  (High  Plains  aquifer),  which 
includes  the  Neogene  Ogallala  and  Triassic 
Dockum  deposits,  the  Permian  evaporite  aquitard 
(Evaporite  aquitard),  which  is  composed  of  Leon- 
ardian,  Guadalupian,  and  Ochoan  deposits  of  salt, 
anhydrite,  red  beds,  and  dolomite;  and  the  subsalt 
brine  aquifers  (Deep-Basin  Brine  aquifer),  which  is 
principally  Lower  Permian  (Wolfcampian)  and 
Upper  Pennsylvanian  carbonates  and  arkosic  gran- 
ite-wash deposits.  Recharge  to  the  High  Plains 
aquifer  is  predominantly  by  infiltration  of  precipi- 
tation on  the  outcrop.  Groundwater  flow  is  from 
west  to  east  with  discharge  along  the  Eastern 
Caprock  Escarpment  or  into  the  Canadian  River 
Valley.  In  places  the  Ogallala  and  Dockum 
aquifers  appear  to  be  hydrologically  isolated.  Even 
though  the  permeability  of  the  Evaporite  aquitard 
is  estimated  to  be  very  low  (80  nanodarcies),  there 
may  be  fluid  flow  through  the  evaporite  rocks  and 
associated  carbonates,  both  horizontally  and  verti- 
cally downward.  The  Deep-Basin  Brine  aquifer  is 
recharged  at  the  outcrop  in  New  Mexico  and  by 
leakage  through  the  salt  section.  Potentiometric 
surface  differences  between  the  High  Plains  aquifer 
and  the  Deep-Basin  Brine  aquifer  indicate  a  poten- 
tial for  downward  flow.  Groundwater  flow  is  from 
west  to  east  or  northeast;  probable  discharge  is  east 
of  the  High  Plains  in  the  Permian  Rolling  Plains  of 
North-Central  Texas  and  Oklahoma.  (See  also 
W88-04894)  (Author's  abstract) 
W88-04919 


RISING  WATER  LEVELS  --  AN  ASSET  AND  A 
LIABILITY  TO  TEXAS  TECH   UNIVERSITY, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-04921 


RISING    GROUNDWATER    LEVELS,    TEXAS 
TECH  UNIVERSITY, 

Camp,  Dresser  and  McKee,  Inc.,  Austin,  TX. 
For  primary  bibliographic  entry  see  Field  4B. 
W88-04922 


MATHEMATICAL  MODEL  OF  THE  SECOND- 
ARY RECOVERY  PROCESS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Civil  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  4B. 

W88-04932 


TECHNICAL  LITERATURE  ON  SECONDARY 
RECOVERY  OF  GROUNDWATER  AND  PE- 
TROLEUM, 

Texas   Tech   Univ.,    Lubbock.    Water   Resources 

Center. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-04933 


RADON,  RADIUM  AND  OTHER  RADIOAC- 
TIVITY IN  GROUND  WATER:  HYDROGEO- 
LOGIC  IMPACT  AND  APPLICATION  TO 
INDOOR  AIRBORNE  CONTAMINATION. 

National  Water  Well  Association,  Worthineton, 
OH.  e 

For  primary  bibliographic  entry  see  Field  5B. 
W88-04980 


ELEVATED  LEVELS  OF  RADIOACTIVITY  IN 
WATER  WELLS  IN  LOS  ANGELES  AND 
ORANGE  COUNTIES,  CALIFORNIA, 

Alton  Geoscience,  Irvine,  CA. 

For  primary  bibliographic  entry  see  Field  5B 

W88-04985 


PRELIMINARY  ASSESSMENT  OF  FACTORS 
AFFECTING  RADON  LEVELS  IN  IDAHO, 

Tennessee  Technological  Univ.,  Cookeville.  Water 

Resources  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04986 


NATURAL  RADIOACTIVITY  IN  SOME 
GROUNDWATERS  OF  THE  CANADIAN 
SHIELD, 

Atomic  Energy  of  Canada  Ltd.,  Pinawa  (Manito- 
ba). 
For  primary  bibliographic  entry  see  Field  5B. 

W88-04987 


RADON  IN  GROUNDWATER  OF  THE  LONG 
VALLEY  CALDERA,  CALIFORNIA, 

Lawrence  Berkeley  Lab.,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04989 


FACTORS  CONTROLLING  URANIUM  AND 
RADIUM  ISOTOPIC  DISTRIBUTIONS  IN 
GROUNDWATERS  OF  THE  WEST-CENTRAL 
FLORIDA  PHOSPHATE  DISTRICT, 

For  primary  bibliographic  entry  see  Field  5B. 
W88-04991 


SAMPLING  AND  ANALYSIS  OF  DISSOLVED 
RADON-222  IN  SURFACE  AND  GROUND 
WATER, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-04992 


RADON-222  CONCENTRATION  OF  GROUND- 
WATER FROM  A  TEST  ZONE  OF  A  SHAL- 
LOW ALLUVIAL  AQUIFER  IN  THE  SANTA 
CLARA  VALLEY,  CALIFORNIA, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-04993 


NATIONWIDE    DISTRIBUTION    OF    RA-228 
RA-226,  RN-222,  AND  U  IN  GROUNDWATER, 

RPA  International,  Inc.,  Columbia,  SC. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04995 


RADON  MEASUREMENT  IN  STREAMS  TO 
DETERMINE  LOCATION  AND  MAGNITUDE 
OF  GROUND-WATER  SEEPAGE, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-04996 


POLONIUM   IN   THE   SURFICIAL  AQUIFER 
OF  WEST  CENTRAL  FLORIDA, 

Florida  State  Univ.,  Tallahassee. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04997 


TECHNIQUE  FOR  THE  RAPID  EXTRACTION 
OF  RADON-222  FROM  WATER  SAMPLES 
AND  A  CASE  STUDY, 

University  of  Southern  California,   Los  Angeles. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-04998 


For  primary  bibliographic  entry  see  Field  2K 
W88-04999 


RADON     SURVEY     OF     THE     AMERICAN 
WATER  WORKS  SYSTEM, 

American  Water  Works  Service  Co.,  Marlton,  NJ. 
For  primary  bibliographic  entry  see  Field  5A 
W88-05000 


CONNECTICUT  RADON  STUDY-  USING  LIM- 
ITED WATER  SAMPLING  AND  A  STATEWIDE 
GROUND-BASED  GAMMA  SURVEY  TO  HELP 
GUIDE    AN    INDOOR    AIR    TESTING    PRO- 
GRAM. A  PROGRESS  REPORT:, 
Connecticut  Dept.  of  Environmental  Protection, 
Hartford.  Natural  Resources  Center. 
For  primary  bibliographic  entry  see  Field  5A 
W88-05001 


RADON  PRODUCTION  IN  PUMPING  WELLS, 

New   Mexico   Inst,   of  Mining   and   Technology, 

Socorro. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05005 


RADIUM-228  AND  RADIUM-226  IN  GROUND 
WATER  OF  THE  CHICKIES  FORMATION 
SOUTHEASTERN  PENNSYLVANIA, 

Geological    Survey,    Malvern,    PA.    Water    Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-05006 


HYDROGEOLOGIC  CONTROLS  ON  THE  OC- 
CURRENCE OF  RADIONUCLIDES  IN 
GROUNDWATER  OF  SOUTHERN  ONTARIO, 

Ontario  Ministry  of  the   Environment,  Toronto. 
For  primary  bibliographic  entry  see  Field  5B 
W88-05007 


MEASUREMENTS  OF  GROUNDWATER 
SEEPAGE  FLUX  ONTO  A  CORAL  REEF:  SPA- 
TIAL AND  TEMPORAL  VARIATIONS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 
For  primary  bibliographic  entry  see  Field  2L. 

W88-05096 


SOURCE  AND  DISTRIBUTION  OF  NATURAL 
RADIOACTIVITY  IN  GROUND  WATER  IN 
THE  NEWARK  BASIN,  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04984 


RELATION  BETWEEN  NATURAL  RADIONU- 
CLIDE ACTIVITIES  AND  CHEMICAL  CON- 
STITUENTS IN  GROUND  WATER  IN  THE 
NEWARK  BASIN,  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ. 


2G.  Water  In  Soils 


USE  OF  SORPTIVITY  TO  DETERMINE  FIELD 
SOIL  HYDRAULIC  PROPERTIES, 

I.  White,  and  K.  M.  Perroux. 

Soil  Science  Society  of  America  Journal  SSSJ04, 
Vol.  51,  No.  5,  p  1093-1101,  September-October 
1987.  9  fig,  3  tab,  32  ref.  Australian  Water  Re- 
search Council  Grant  No.  84/157. 

Descriptors:  *Sorptivity,  "Soil  water,  "Hydraulic 
properties,  *Soil  structures,  *Geohydrology, 
♦Groundwater  movement,  Permeability  coeffi- 
cient, Soil  water  potential,  Mathematical  studies, 
Capillary  water,  Soil  properties. 

Convenient  and  reliable  techniques  for  estimating 
intact  soil  hydraulic  properties  are  required  for 
predictions  of  soil  water  flow  in  the  environment. 
The  dependence  of  sorptivity,  S,  on  water  supply 
potential,  psi  sub  o,  was  used  to  find  the  depend- 
ence of  the  intact  field  soil  hydraulic  properties  soil 
water  diffusivity,  D(theta),  hydraulic  conductivity, 
K(theta),  and  soil-water  characteristic  psi(theta)  on 
water  content,  theta.  The  approximations  used  in 
deconvoluting  sorptivity  are  examined  critically 
suing  a  simple  parametric  D(theta)  that  gives  ana- 
lytic solutions  applicable  to  most  known  soil  be- 
havior. The  Parlange  approximation  is  shown  to 
differ  from  the  exact  solution  by  <5%  over  a  very 
wide  range  of  D(theta)  and  over  the  entire  water 
content  range.  A  rapidly  convergent  iterative 
scheme  in  which  this  approximation  forms  the 
initial  estimate  was  introduced  for  situations  where 
greater  accuracy  is  required.  The  technique  was 
tested  for  a  repacked  soil,  Ustochrept,  and  the 
D(theta)  derived  from  S(psi  sub  theta)  agrees  with 
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conventional  measurements.  The  disc  permeamcter 
was  used  to  find  S(psi  sub  theta)  at  20  sites  for  an 
intact  field  soil.  Haplustalf.  The  D(theta)  derived 
from  these  measurements  is  not  strongly  thcta- 
dependent.  This  is  attributed  to  the  shape  of 
psi(theta),  which,  in  contrast  to  repacked  samples, 
shows  that  as  theta  approaches  saturation,  psi  ap- 
proaches zero  gradually.  The  capillary  length 
round  from  the  K(psi)  measurements  is  only  23 
mm.  Both  findings  are  attributed  to  the  presence  of 
biopores  in  the  field  soil.  Sorptivity  may  be  used  to 
determine  reliably  intact  soil  hydraulic  properties 
whose  magnitudes  reflect  the  intricacies  of  field 
soil  structure.  (Author's  abstract) 
W88-04495 


ENERGY  AND  WATER  BALANCE  OF  A 
SPARSE  CROP:  SIMULATED  AND  MEAS- 
URED SOIL  AND  CROP  EVAPORATION, 

Texas  Agricultural  Experiment  Station,  Lubbock. 
R.  J.  Lascano,  C.  H.  M.  Van  Bavel,  J.  L.  Hatfield, 
and  D.  R.  Upchurch. 

Soil  Science  Society  of  America  Journal  SSSJ04, 
Vol.  51,  No.  5,  p  1113-1121,  September-October 
1987.  12  fig,  2  tab,  23  ref.  Agency  for  International 
Development  Grant  No.  DAN-1311-6-SS-1083-O0. 

Descriptors:  'Crop  yield,  'Simulation  analysis, 
•Soil  water,  Semiarid  lands,  Evapotranspiration, 
Hydrologic  budget,  Model  studies,  Cotton. 

Dryland  crops  grown  in  semiarid  environments 
often  do  not  completely  cover  the  soil,  leaving  a 
portion  of  the  soil  surface  exposed  to  a  condition 
of  rapid  soil-water  evaporation.  Quantitative  sepa- 
ration of  soil  evaporation  and  crop  transpiration  is 
important  if  cultural  practices  or  cultivars  are  to  be 
evaluated.  This  study  was  designed  to  evaluate  a 
combined  energy  and  water  balance  model,  EN- 
WATBAL,  to  describe  the  concurrent  heat  and 
water  fluxes  in  a  row  crop.  Inputs  to  the  model 
include  soil  and  plant  variables  and  daily  weather 
data.  Measurements  were  made  for  a  period  of  74 
days  over  a  cotton  canopy  during  1985  on  an 
Olton  soil  (fine,  thermic  Aridic  Paleustolls)  at  Lub- 
bock, TX.  Data  collected  included  soil-water  con- 
tent, soil  temperature,  root  distribution,  soil  evapo- 
ration with  microlysimeters,  and  leaf  area  index, 
for  both  an  irrigated  and  a  dryland  plot.  The 
values  for  daily  evaporation  and  evapotranspira- 
tion calculated  with  the  model  were  within  1 
standard  deviation  of  the  measured  values.  Cumu- 
lative evaporation  and  evapotranspiration  from  the 
model  agreed  with  measured  values  within  7%  for 
the  dryland  and  8%  for  the  irrigated  plot.  Estimat- 
ed soil-water  and  temperature  profiles  also  agreed 
closely  to  measured  values.  Soil  evaporation  was 
found  to  be  30%  of  evapotranspiration,  for  both 
the  irrigated  and  the  dryland  plot.  The  ENWAT- 
BAL  model  provides  a  reliable  method  of  evaluat- 
ing the  effects  of  management  practices  and  crop 
selection  on  the  water-use  efficiency  of  crop  pro- 
duction in  a  semiarid  area.  (Author's  abstract) 
W88-04496 


COMPUTED  TOMOGRAPHIC  ANALYSES  OF 
WATER  DISTRIBUTION  IN  THREE  POROUS 
FOAM  MEDIA, 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Hor- 
ticultural Science. 

J.  M.  Brown,  W.  C.  Fonteno,  D.  K.  Cassel,  and  G. 
A.  Johnson. 

Soil  Science  Society  of  America  Journal  SSSJ04, 
Vol.  51,  No.  5,  p  1121-1125,  September-October 
1987.  6  fig,  1  tab,  10  ref. 

Descriptors:  'Computer  assisted  tomography, 
•Remote  sensing,  *Soil  water,  Monitoring,  Data 
acquisition,  X-rays. 

Computer  Assisted  Tomography  (CAT)  is  com- 
monly used  in  diagnostic  radiology  to  make  nonde- 
structive images  and  analyses  of  cross  sections  of 
the  human  body.  CAT  scanning  may  also  be  useful 
in  imaging  and  measuring  spatial  distribution  and 
changes  in  water  distribution  in  porous  media. 
Details  of  CAT  scanning  that  are  important  to  the 
application  of  CAT  scanning  porous  media  are 
reviewed  and  the  use  of  the  CAT  scanner  to 
measure  the  spatial  distribution  of  water  in  three 
different  porous  media  was  evaluated.  The  scan- 


ner's response  to  changes  in  the  spatial  distribution 

uf  wain  in  tin-  different  porous  phenolic  foam 
materials  after  draining  for  16  lit  was  investigated 
Water  content  distributions  were  successfully  de- 
tected with  good  resolution  OH  the  x-ray  image. 
Comparisons  of  CAT  vs.  gravimetrically  deter- 
mined water  content  indicated  a  significant  linear 
relationship  between  the  methods.  Results  from 
these  experiments  indicate  that  the  CAT  scanner 
can  nondestructively  measure  volume  wetness  in 
phenolic  foam  media.  The  clarity  of  the  CAT 
images  suggests  that  CAT  scanning  has  great  po- 
tential for  studies  where  small  and  rapid  changes  in 
water  content  within  small  volumes  of  media  are 
desired.  (Author's  abstract) 
W88-04497 


EFFECT  OF  ALUMINUM  AND  IRON  OXIDES 
ON  HYDRAULIC  CONDUCTIVITY  OF  SANDY 
LOAM  SOIL, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

I.  Shainberg,  M.  J.  Singer,  and  P.  Janitzky. 

Soil  Science  Society  of  America  Journal  SSSJ04, 

Vol.  51,  No.  5,  p   1283-1287,  September-October 

1987.  2  fig,  4  tab,  18  ref. 

Descriptors:  'Soil  amendments,  *Soil  management, 
•Aluminum,  *Iron,  'Permeability  coefficient, 
•Sands,  *Loam,  *Soil  water,  Geohydrology, 
Sodium,  Leaching. 

Iron  and  aluminum  oxides  and  hydroxides  have 
been  shown  to  stabilize  pure  clay  systems  from  the 
effect  of  high  exchangeable  sodium  percentage 
(ESP).  This  study  examined  the  effect  of  Fe  and  Al 
additions  on  the  stability  of  a  California  Alfisol 
with  serious  crusting  problems.  Changes  in  saturat- 
ed hydraulic  conductivity  were  used  as  a  measure 
of  treatment  effectiveness.  Saturated  hydraulic 
conductivity  (HC)  of  a  sandy  loam  equilibrated 
with  sodium  adsorption  ratio  (SAR)  20  CAC12- 
NaCl  solution  and  leached  with  distilled  water  was 
faster  for  samples  treated  with  20  and  40  mmol/kg 
of  FeC13  or  A1C13  compared  with  untreated  and 
10  mmolAg  treatments.  The  FeCl  treatments  were 
more  effective  than  A1C13  treatments  in  maintain- 
ing HC.  Analysis  of  the  column  effluent  showed 
that  more  Al  than  Fe  was  removed  during  leach- 
ing. Much  of  the  Fe  added  to  the  soils  is  recovered 
in  oxalate  and  citrate-bicarbonate-dithionite  (CBD) 
extracts,  but  little  Al  is  recovered  because  the 
added  Al  is  removed  with  the  effluent.  The  stabi- 
lizing effect  of  hydroxy-Fe  polymers  against  the 
deleterious  effect  of  exchangeable  Na  was  related 
to  the  charge  on  the  polymers  and  not  with  the 
total  amount  extracted.  (Author's  abstract) 
W88-04498 


HYDRAULIC  CONDUCTIVITY  OF  THREE 
SOUTHEASTERN  SOILS  AS  AFFECTED  BY 
SODIUM,  ELECTROLYTE  CONCENTRATION, 
AND  PH, 

Georgia  Univ.,  Athens.  Dept.  of  Agronomy. 

S.  C.  Chiang,  D.  E.  Radcliffe,  W.  P.  Miller,  and  K. 

D.  Newman. 

Soil  Science  Society  of  America  Journal  SSSJ04, 

Vol.  51,  No.  5,  p  1293-1299,  September-October 

1987.  8  fig,  2  tab,  19  ref. 

Descriptors:  'Soil  management,  *Soil  amendments, 
•Permeability  coefficient,  *Soil  water,  *Sodium, 
•Hydrogen  ion  concentration,  Electrolytes,  Ab- 
sorption, Ion  exchange,  Cation  exchange,  Soil 
properties. 

In  the  humid  southeastern  USA,  little  attention  is 
given  to  the  effect  of  electrolyte  concentration  or 
low  levels  of  Na  on  clay  dispersion,  although 
dispersion-related  phenomenon  such  as  surface 
crusting  and  erosion  are  common.  The  objective  of 
this  study  was  to  determine  the  effect  of  electro- 
lyte concentration,  sodium  absorption  ratio  (SAR), 
and  soil  pH  on  saturated  hydraulic  conductivity  of 
three  soils  that  differed  in  parent  material.  Cores 
packed  with  sieved  soil  at  different  pHs  were 
leached  with  10  pore  volumes  of  solution  at  vary- 
ing SAR  and  electrolyte  concentrations.  The  rela- 
tive decrease  in  conductivity  during  leaching  was 
recorded  as  a  measure  of  clay  dispersion  and  subse- 
quent clogging  of  pores.   The  Cecil  soil  (Typic 


Hapludult),  which  is  derived  from  granilu 

material,  was  easily  dispersed  and  Hydraulic  con- 
ductivity was  sensitive  In  small  change!  in  electro 

|yl i.  enttal SAR,    01    pH      IM    Davidson 

(Rhodie  Paleudult)  and   Iredell  (Typic   llapluclalf) 

soils,  derived  from  matric  parent  material,  were 

flocculated  and  insensitive  to  changes  in  electro- 
lyte concentration  and  pH  except  at  very  high 
SAR.  The  implications  are  that  southeastern  soils 
may  differ  greatly  in  structural  stability  and  this 
may  be  related  to  parent  material  Dispersive  soils 
need  to  be  identified  and  managed  in  an  appropri- 
ate manner.  (Author's  abstract) 
W88-04499 


VARIABILITY  OF  INFILTRATION  IN  A 
FIELD  WITH  SURFACE-SEALED  SOIL, 

Agricultural    Research    Organization,    Bet-Dagan 

(Israel).  Volcani  Center. 

M.  Ben-Hur,  I.  Shainberg,  and  J.  Morin. 

Soil  Science  Society  of  America  Journal  SSSJ04, 

Vol.  51,  No.  5,  p   1299-1302,  September-October 

1987.  2  fig,  2  tab,  17  ref. 

Descriptors:  'Soil  sealants,  *Surface  sealing,  'Soil 
water,  *Infiltration,  *Infiltration  rate,  'Flooding, 
Infiltrometer,  Permeability  coefficient.  Cation  ex- 
change, Sodium. 

The  infiltration  rates  (IR)  for  water  were  measured 
at  30  random  sites  within  a  1-ha  field  by  sprinkler 
and  flood  infiltrometers.  A  portable  rainfall  infil- 
trometer was  used  to  measure  the  infiltration  rate 
under  water-drop  impact  conditions,  and  double- 
ring  infiltrometers  were  used  to  measure  IR  in 
flooded  conditions.  No  spatial  dependence  of  the 
steady-state  IR  values  measured  with  the  two 
methods  was  found.  The  mean  steady-state  IR 
measured  with  the  flood  infiltrometer  was  57.8 
mm/ha  with  a  coefficient  of  variation  (CV)  of 
41.8%.  The  mean  steady-state  IR  measured  with 
the  sprinkler  infiltrometer  was  8.6  mm/ha  with  a 
CV  of  14.7%.  This  difference  was  due  to  the 
formation  of  a  soil  surface  seal  from  the  impact  of 
falling  drops.  The  seal's  hydraulic  conductivity 
was  much  lower  and  less  variable  than  that  of  bulk 
soil.  Frequency  distributions  of  the  steady-state 
IRs  measured  with  the  two  methods  were  differ- 
ent; that  from  the  double-ring  infiltrometer  had  a 
small  deviation  to  the  left,  while  that  of  the  sprin- 
kler infiltrometer  had  a  large  deviation  to  the  right. 
The  distribution  of  steady-state  sprinkler  IR  values 
corresponds  with  the  distribution  in  the  cation 
exchange  capacity  (CEC)  and  exchangeable 
sodium  percentage  (ESP)  in  the  field,  verifying  the 
known  dependence  between  surface  seal  formation 
and  the  soil  CEC  and  ESP  relationship.  This  de- 
pendence was  not  found  for  the  IR  values  meas- 
ured by  flooding.  No  correlation  was  found  be- 
tween the  IR  values  measured  by  the  two  methods. 
Thus,  for  soils  that  seal,  it  is  impossible  to  predict 
IR  under  water  drops  from  measurements  under 
flooding  conditions.  (Author's  abstract) 
W88-O450O 


INFILTRATION  AND  SOIL  LOSS  OF  THREE 
GYPSUM-AMENDED  ULTISOLS  UNDER  SIM- 
ULATED RAINFALL, 

Georgia  Univ.,  Athens.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-04503 


MINIMIZING  INTERPRETATION  AMBIGU- 
ITIES THROUGH  JOINT  INVERSION  OF 
SURFACE  ELECTRICAL  DATA, 

Geophysics  Group,  San  Diego,  CA. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-04552 

BROMIDE  AS  A  CONSERVATIVE  TRACER 
FOR  SOIL-WATER  STUDIES, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

B.  S.  Levy,  and  R.  M.  Chambers. 
Hydrological  Processes  HYPRE3,  Vol.  1,  No.  4,  p 
385-389,  November  1987.  3  fig,  2  tab,  16  ref. 
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Field  2— WATER  CYCLE 


Group  2G— Water  In  Soils 

Descriptors:  *Bromide,  *SoiI  water,  *Tracers,  Sta- 
tistical analysis,  Analysis  of  variance,  Sorption, 
Soil  profiles,  Potassium  bromide. 

The  assumption  that  potassium  bromide  is  conserv- 
ative tracer  for  soil-water  studies  was  tested  in  a 
series  of  batch  sorption  experiments,  conducted  on 
soil  samples  collected  from  the  O,  E,  and  A  hori- 
zons of  the  Albemarle  soil  series  near  Charlottes- 
ville, VA.  The  experiments  were  conducted  under 
conditions  of  differing  bromide  concentration  and 
filter  treatments.  Bromide  concentrations  in  soil- 
solution  mixtures  were  measured  through  time 
using  an  Orion  bromide-specific  electrode.  An 
analysis  of  variance  of  results  showed  no  signifi- 
cant sorption  of  bromide  through  time  under  any 
concentration  level  or  filter  treatment  (alpha  = 
0.01).  No  sorption  of  bromide  between  different 
soil  horizons  could  be  determined.  This  work 
clearly  indicates  that  bromide  is  conservative 
under  the  conditions  examined.  (Author's  abstract) 
W88-04575  ; 


ISOTOPIC  INVESTIGATION  OF  SOIL  WATER 
MOVEMENT:  A  CASE  STUDY  IN  THE  THAR 
DESERT,  WESTERN  RAJASTHAN, 

Physical  Research  Lab.,  Ahmedabad  (India). 

P.  Sharma,  and  S.  K.  Gupta. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  32 

No.  4,  p  469-483,  December  1987.  5  fig,  3  tab,  15 

ref.  IAEA  Contract  Research  Project  No.  3154 

Rl/GS. 

Descriptors:  *Groundwater  recharge,  *Tracer 
studies,  'Groundwater  movement,  'Ahmedabad, 
*Sabarmati  Basin,  'Aeration  zone,  *Thar  Desert, 
'Rajasthan,  And  lands,  Isotope  studies,  Rainfall, 
Recharge,  India,  Tritium,  Hydrologic  models, 
Evapotranspiration,  Runoff. 

A  proper  understanding  of  soil  moisture  movement 
in  the  unsaturated  zone  is  of  considerable  impor- 
tance in  understanding  and  estimating  groundwater 
recharge.  Conventional  methods,  e.g.,  inventory, 
storage,  lysimetric  methods  etc.,  require  the  avail- 
ability of  a  long-term  hydrometeorological  data 
base  for  the  area  under  consideration.  Because  of 
this  constraint,  there  has  been,  in  recent  years,  an 
increasing  emphasis  on  the  use  of  isotopic  tech- 
niques, involving  environmental  and  artificial  triti- 
um, for  estimating  groundwater  recharge  has  been 
used  in  the  arid  region  of  the  Thar  desert,  western 
Rajasthan  (India).  The  study  reveals  considerable 
spatial  variability  of  groundwater  recharge  in  the 
areas  investigated,  between  6  and  14%  of  the  rain- 
fall input.  The  technique  has  yielded  some  insight 
into  the  variability  of  groundwater  recharge  in  the 
arid  region  of  the  Thar  desert.  A  simplified  evapo- 
transpiration-runoff  model  has  also  been  developed 
to  estimate  regional  groundwater  recharge  based 
on  tritium  studies.  Since  detailed  hydrometeorolo- 
gical data  for  the  Thar  desert  were  not  available, 
the  results  of  a  similar  controlled  tritium-tagging 
study  at  Ahmedabad  have  been  used  to  test  the 
applicability  of  this  model.  Ahmedabad,  situated  in 
the  Sabarmati  basin,  Gujarat  State,  has  rainfall 
about  three  times  higher  than  that  of  the  Thar 
desert  but  is  still  on  the  fringe  of  the  desert  in  the 
semiarid  region  of  northwest  India.  (Author's  ab- 
stract) 
W88-04592 


SOIL  WATER  MOVEMENT  ESTIMATED 
FROM  ISOTOPE  TRACERS, 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
L.  Bengtsson,  R.  K.  Saxena,  and  Z.  Dressie. 
Hydrological  Sciences  Journal  HSJODN,  Vol   32 
No.  4,  p  497-520,  December  1987.  6  fig,  7  tab,  28 
ref. 

Descriptors:  'Soil  water,  'Isotope  studies,  'Trac- 
ers, 'Groundwater  movement,  Oxygen  radioiso- 
topes, Tritium,  Flow  rate,  Percolation,  Recharge, 
Eskers,  Groundwater  recharge,  Snowmelt, 
Sweden. 

The  natural  isotope  oxygen- 18  and  artificially  in- 
jected tritium  are  used  for  studying  the  percolation 
of  soil  water.  Particle  velocity,  progression  rate 
and  soil  moisture  flux  are  distinguished  from  each 
other.     Water    particle    velocities    and    seasonal 


groundwater  recharge  are  determined  in  glacio- 
fluvial  deposits  and  in  till  soils.  In  the  glacio-fluvial 
deposits  of  the  Uppsala  (Sweden)  esker  it  is  found 
that  the  groundwater  recharge  is  distributed  rather 
uniformly  over  the  year,  although  high  soil  mois- 
ture flux  near  the  ground  surface  is  caused  by 
single  episodes.  Downward  particle  velocities  in 
the  unsaturated  zone  below  the  root  zone  in  the 
investigated  glacio-fluvial  esker  formation  are 
about  1.5  m/yr.  The  groundwater  is  recharged 
throughout  the  year.  The  annual  recharge  of  about 
250  nm  emanates  to  about  the  same  extent  from 
snowmelt  and  from  rainfalls  in  the  autumn.  The 
recharge  rates  do  not  exceed  1-2  mm/day.  Where 
the  glacio-fluvial  deposits  are  more  unsorted  than 
in  the  esker  formation,  percolating  water  travels 
along  different  pathways  at  different  particle  ve- 
locities. The  average  travel  velocity  over  a  year  in 
the  unsorted  soils  is  about  2.5  m/yr.  (Lantz-PTTl 
W88-04594  ' 


SOIL  HEAT  AND  WATER  FLOW  WITH  A 
PARTIAL  SURFACE  MULCH, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 
S.  O.  Chung,  and  R.  Horton. 
Water  Resources  Research  WRERAO,  Vol    23 
No.  12,  p  2175-2186,  December  1987.  9  fig,  6  tab,' 
30  ref.  Iowa  Agriculture  and  Home  Economics 
Experiment  Station  Project  Nos.  2556  and  2715. 

Descriptors:  'Soil  temperature,  'Soil  water,  'Eva- 
potranspiration, 'Mulching,  'Surface  flow,  Simula- 
tion, Model  studies,  Surface  groundwater  relations, 
Mathematical  models,  Hydraulic  properties,  Drain- 
age, Evaporation,  Temperature,  Radiation. 

A  computer  model  using  the  alternating  direction 
implicit  (ADI)  finite  difference  method  to  study 
two-dimensional  coupled  soil  heat  and  water  flow 
with  a  partial  surface  mulch  cover  is  developed.  A 
new,  simplified  computational  procedure  for  the 
ADI  method  that  has  only  tridiagonal  matrix  prob- 
lems is  introduced.  The  model  uses  a  soil  surface 
energy  balance  equation  to  determine  soil  surface 
boundary  conditions  for  both  heat  and  water  flow. 
The  inputs  required  for  the  computer  simulations 
are  weather  data,  soil  thermal  and  hydraulic  prop- 
erties,   and    mulch    data.    Numerical    experiments 
were  performed  to  examine  the  effects  of  soil  type, 
mulch  width,  and  weather  conditions  on  soil  heat 
and  water  movement.  For  continuous  evaporation 
and  drainage,  10-day  simulations  were  performed 
for  each  combination  of  clay,  loam,  and  sand  soil 
and  fractions  of  mulch  cover  of  0,  0.5,  0.8,  and  1.0 
of  the  row  interval  width.  Conclusions  from  this 
simulation  study  include:  (1)  The  net  radiation  heat 
flux  is  much  smaller  and  the  sensible  heat  flux  is 
much  greater  on  the  mulch  than  on  the  bare  soil 
surface  when  the  soil  surface  is  relatively  wet;  (2) 
The  net  radiation  energy  is  partitioned  mainly  to 
latent  heat  as  long  as  the  soil  surface  is  relatively 
wet;  (3)  The  soil  surface  temperatures  are  very 
high  when  the  soil  surface  approaches  its  residual 
water  content  because  incoming  net  radiation  is 
used   to   heat   up  the  soil   surface  instead   of  to 
evaporate  soil  surface  moisture;  (4)  The  amplitudes 
of  daily  temperature,  water  content,  and  pressure 
head  variation  under  the  mulch  are  much  smaller 
than  those  on  the  bare  soil  surface,  and  decrease 
rapidly  as  soil  depths  increase;  (5)  The  soil  heat 
and  water  flow  is  nearly  one-dimensional  below  a 
soil  depth  of  40  cm;  (6)  The  lateral  heat  and  water 
flows  near  the  soil  surface  with  a  partial  mulch 
cover  are  significant;  (7)  The  mulch  cover  sup- 
presses the  soil  water  evaporation  to  a  large  extent, 
but  has  only  a  small  impact  on  soil  water  drainage; 
(8)  The  partial  mulch  cover  does  not  have  a  large 
effect  on  the  water  content  at  the  5-cm  depth, 
where  the  plant  seeds  are  located,  during  the  10- 
day  simulation  periods;  and  (9)  The  changes  in  the 
soil  thermal  and  hydraulic  environments  are  most 
rapid  in  the  sand  soil,  followed  by  the  loam  soil 
and  the  clay  soil.  (Lantz-PTT) 
W88-04598 


MODEL  FOR  HYSTERETIC  CONSTITUTIVE 
RELATIONS  GOVERNING  MULTIPHASE 
FLOW.  1.  SATURATION-PRESSURE  RELA- 
TIONS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 


J.  C.  Parker,  and  R.  J.  Lenhard. 

Water  Resources  Research  WRERAO,  Vol    23 

No.  12,  p  2187-2196,  December  1987.  4  fig,  2  tab' 
30  ref.  EPA  Contract  No.  CR-812073. 

Descriptors:  'Hysteresis,  'Soil  water,  'Ground- 
water, 'Hydrologic  models,  'Infiltration,  'Satura- 
tion, Multiphase  flow,  Model  studies,  Groundwat- 
er movement,  Porous  media,  Mathematical  models, 
Air-water  interfaces. 

A  general  theoretical  model  is  presented  for  the 
description  of  functional  relationships  between  rel- 
ative permeability  k,  fluid  saturation  S,  and  pres- 
sure P  in  two-  or  three-phase  (e.g.,  air-water  or  air- 
oil-water)  porous  media  systems  subject  to  arbi- 
trary saturation  paths.  A  parametric  description  of 
hysteretic  S-P  relations  is  developed  that  includes 
effects  of  air  and  oil  phase  occlusion  or  'entrap- 
ment' during  imbibition.  Entrapped  nonwetting 
fluid  saturations  at  a  given  point  along  a  saturation 
path  are  linearly  interpolated  between  endpoints  of 
primary  imbibition  scanning  curves  using  maxi- 
mum trapped  saturations.  Arbitrary  order  scanning 
curves  are  predicted  using  an  empirical  interpola- 
tion scheme  coupled  with  a  scaling  procedure 
which  simplifies  computations  and  minimizes  the 
parametric  complexity  of  the  model.  All  model 
parameters  are  defined  in  terms  of  measurements 
which  may  be  obtained  from  two-phase  systems 
(air-water,  air-oil,  oil-water).  Extension  to  three- 
phase  systems  is  based  on  the  assumption  that  fluid 
entrapment  processes  in  three  phase  systems  are 
similar  to  those  in  two-phase  systems  and  that 
wettability  decreases  in  the  order:  water  to  oil  to 
air.  (See  also  W88-04601)  (Author's  abstract) 
W88-04599 


MODEL  FOR  HYSTERETIC  CONSTITUTIVE 
RELATIONS  GOVERNING  MULTIPHASE 
FLOW.  2.  PERMEABILITY-SATURATION  RE- 
LATIONS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

R.  J.  Lenhard,  and  J.  C.  Parker. 
Water  Resources  Research  WRERAO,  Vol    23 
No.  12,  p  2197-2206,  December  1987.  8  fig,  1  tab' 
25  ref.  EPA  Contract  No.  CR-812073. 

Descriptors:  'Hysteresis,  'Soil  water,  'Ground- 
water, 'Hydrologic  models,  'Infiltration,  Satura- 
tion, Multiphase  flow,  Model  studies,  Groundwat- 
er movement,  Porous  media,  Mathematical  models, 
Air-water  interfaces. 

A  theoretical  model  is  described  for  the  prediction 
of  relative  permeability-saturation  (k-S)  relations  in 
two-phase  (air-water)  and  three-phase  (air-oil- 
water)  porous  media  systems  subject  to  arbitrary 
saturation  paths.  Integral  expressions  for  air,  water, 
and  oil  relative  permeabilities  are  presented  which 
extend  the  nonhysteretic  relative  permeability 
model  of  Parker  to  accomodate  effects  of  pore 
blockage  by  air  trapped  in  water  and  oil  phases  and 
oil  trapped  in  the  water  phase.  The  parametric 
model  for  saturation-pressure  (S-P)  relations  and 
fluid  entrapment  of  part  1,  is  employed  in  the 
integral  equations  to  enable  derivation  of  closed- 
form  expressions  for  air,  water,  and  oil  relative 
permeabilities  as  functions  of  current  fluid  satura- 
tions and  saturation  history.  Three-phase  k-S  rela- 
tions are  calculated  for  main  drainage  and  imbibi- 
tion paths  for  a  hypothetical  soil  to  illustrate  usage 
of  the  model  and  to  evaluate  the  magnitude  of  fluid 
entrapment  effects  on  relative  permeabilities. 
Water  permeability-saturation  relations  are  predict- 
ed to  exhibit  mild  hysteretic  effects  except  at  high 
saturations,  while  hysteresis  in  air  permeability- 
saturation  relations  is  much  more  pronounced.  Pre- 
dicted hysteresis  in  oil  permeability  is  low  at  low 
water  saturations  but  becomes  quite  marked  as 
water  saturation  increases.  Predictions  of  k-S-P 
relations  for  a  hypothetical  NAPL  contamination 
scenario  are  presented  using  model  parameters  de- 
termined for  a  sandy  soil  by  two  methods  in  part  1. 
The  results  indicate  that  hysteresis  and  nonwetting 
fluid  entrapment  effects  on  k-S-P  relations  may  be 
quite  substantial.  Sensitivity  to  calibration  method 
is  rather  small.  (See  also  W88-04600)  (Author's 
abstract) 
W88-04600 
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INFILTRATION  JOINING  PROBLEM, 
Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 
J.  R.  Philip 

Water  Resources  Research  WRERAO,  Vol.  23, 
No.  12,  p  2239-2245.  December  1987.  1  fig.  2  tab, 
23  ref. 

Descriptors:  •Infiltration,  'Mathematical  analysis, 
•Soil  water,  •Groundwater  recharge,  Heterogene- 
ity, Soil  properties,  Permeability  coefficient,  Sorp- 
tivity.  Mathematical  equations,  Mathematical  stud- 


Since  the  1950s  there  has  been  continuing  interest 
in  the  problem  of  joining  the  intermediate-time 
series  solution  for  one-dimensional  infiltration  and 
the  large  time  traveling  wave  solution.  In  practical 
field  terms,  however,  observational  errors,  and 
errors  produced  by  minor  heterogeneities  and  non- 
uniformities  of  initial  moisture  content,  will  be  far 
larger  than  the  errors  of  even  the  crudest  joining 
technique.  The  practical  problem  therefore  war- 
rants only  the  minimum  number  of  parameters  and 
maximum  simplicity.  For  soils  which  are  initially 
relatively  dry,  two  parameters  suffice,  and  these 
are  ideally  taken  as  the  physically  meaningful  and 
measurable  sorptivity  S  and  hydraulic  conductivity 
K  sub  1.  Polynomial  fractions  are  unsuitable; 
piecewise  representation  is  simple  and  adequate  for 
most  purposes,  but  a  technique  using  the  Knight 
infiltration  solution  of  Burger's  equation  gives 
greater  accuracy.  It  is  well  suited  when  a  continu- 
ous representation  and/or  accuracy  is  desired.  (Au- 
thor's abstract) 
W88-04604 


LONG-TERM  POLLUTANT  DEGRADATION 
IN  THE  UNSATURATED  ZONE  WITH  STO- 
CHASTIC RAINFALL  INFILTRATION, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04605 


ANNUAL  CARBON  DIOXIDE  CYCLE  IN  A 
MONTANE  SOIL:  OBSERVATIONS,  MODEL- 
ING. AND  IMPLICATIONS  FOR  WEATHER- 
ING, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Geology  and 

Geophysics. 

D.  K.  Solomon,  and  T.  E.  Cerling. 

Water  Resources  Research  WRERAO,  Vol.  23, 

No.  12,  p  2257-2265,  December  1987.  1 1  fig,  25  ref. 

DOE  Contract  No.  DE-AC05-840R21400. 

Descriptors:  *Carbon  dioxide,  *Montane  soils, 
•Weathering,  *Soil  chemistry,  Soil  properties, 
Erosion,  Model  studies,  Seasonal  variation,  Snow, 
Geochemistry,  Utah. 

Profiles  of  C02  concentrations  in  soil  and  snow, 
soil  respiration,  soil  and  snow  temperatures,  and 
shallow  groundwater  chemistry  were  monitored 
from  March  1984  to  July  1985  in  a  montane  region 
near  Brighton,  Utah.  Significant  seasonal  variations 
in  the  concentrations  of  C02  in  soil  and  snow 
occurred,  and  two  principal  rise-decline  cycles 
were  observed.  During  the  first  cycle  the  concen- 
tration of  soil  C02  at  35  cm  rose  from  4200  parts 
per  million  by  volume  (ppmv)  in  July  to  a  maxi- 
mum of  12,400  ppmv  in  August  and  then  declined 
to  4300  ppmv  by  October.  This  cycle  is  attributed 
to  the  changing  production  rate  of  soil  C02  during 
the  growing  season.  During  the  second  cycle  the 
concentration  of  C02  at  35  cm  began  to  rise  in 
November,  reached  a  maximum  of  7200  ppmv  in 
early  spring,  and  quickly  declined  to  3200  ppmv  by 
late  spring  shortly  after  the  snow  cover  had 
melted.  This  cycle  is  attributed  to  deterioration  in 
the  exchange  of  C02  between  the  soil  and  atmos- 
phere due  to  a  deep  snowpack.  A  model  based  on 
Fick's  second  law  of  diffusion  was  developed  to 
account  for  the  temporal  and  spatial  distribution  of 
soil  C02.  The  model  predicts  that  soil  C02  at  35 
cm  is  increased  by  as  much  as  15  times  due  to  the 
deep  snowpack.  The  elevated  concentration  of  soil 
C02,  abundance  of  water,  and  above-freezing  soil 
temperatures  imply  that  significant  soil  weathering 
occurs  during  the  winter  in  montane  regions.  (Au- 
thor's abstract) 


W88-04606 


HYDROLOGIC   SIMILARITY.    2.    A    SCALED 
MODEL  OF  STORM  RUNOFF  PRODUCI  ION, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering 
For  primary  bibliographic  entry  see  Field  2E. 
W88-04607 


FREEZING  AND  THAWING  OF  SOILS  AND 
PERMAFROST  CONTAINING  UNFROZEN 
WATER  OR  BRINE, 

Alaska  Univ.,  Fairbanks.  Geophysical  Inst. 

T.  E.  Osterkamp. 

Water  Resources  Research  WRERAO,  Vol.   23, 

No.  12,  p  2279-2285,  December  1987.  2  fig,  31  ref, 

append. 

Descriptors:  'Soil  water,  *Mathematical  analysis, 
•Permafrost,  *Brines,  *Freeze-thaw  tests,  Soil 
properties,  Soil  temperature,  Ice,  Artificial  islands. 

When  freezing  or  thawing  occurs  in  natural  sys- 
tems, such  as  pure  water  and  coarse-grained  soil  or 
permafrost,  the  phase  change  proceeds  with  the 
latent  heat  liberated  or  absorbed  at  a  sharply  de- 
fined phase  boundary  at  a  fixed  temperature.  How- 
ever, frozen  fine-grained  soils  and  permafrost  may 
contain  significant  amounts  of  unfrozen  water  or 
brines  (or  both)  produced  by  soil  particle  effects  or 
salty  pore  water.  Freezing  or  thawing  in  these  soils 
results  in  a  partially  frozen  system  consisting  of 
soil,  air,  ice,  and  unfrozen  water  or  brine  coexisting 
in  thermal  equilibrium.  The  amount  of  brine  coex- 
isting with  ice  in  subsea  permafrost  at  -10  C  (an 
extreme  example)  can  exceed  25%  of  the  thawed 
water  content.  For  soils  containing  significant 
amounts  of  unfrozen  water  or  brine,  phase  change 
and  the  liberation  or  absorption  of  latent  heat 
occurs  over  an  extended  temperature  range.  An 
analytical  solution  is  presented  which  divides  the 
partially  frozen  soil  into  layers,  each  with  constant 
thermal  properties  and  with  fixed  temperatures  at 
the  layer  boundaries  which  move  with  time  in  a 
multiple  moving  boundary  problem.  Solutions  are 
obtained  for  the  positions  of  the  layer  boundaries 
and  for  the  temperature  distribution  within  each 
layer.  The  theory  is  used  to  predict  the  maximum 
depth  of  ice  penetration  and  the  temperature  pro- 
file in  a  large  artificial  island.  Maximum  ice  pene- 
tration in  the  island  is  greater  than  that  determined 
from  the  two-layer  Neumann  solution.  Predicted 
temperature  profiles  are  relatively  smooth  and  do 
not  exhibit  a  sharp  break  at  the  phase  boundary. 
The  solution  procedure  is  also  applicable  to  other 
heat  conduction  problems  in  permafrost  containing 
unfrozen  water  or  brine.  (Lantz-PTT) 
W88-04608 


TIME  TO  PONDING:  COMPARISON  OF  ANA- 
LYTIC QUASI-ANALYTIC,  AND  APPROXI- 
MATE PREDICTIONS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 
P.  Broadbridge,  and  I.  White. 

Water  Resources  Research  WRERAO,  Vol.  23, 
No.  12,  p  2302-2310,  December  1987.  7  fig,  43  ref. 
Australian  Water  Research  Council  Grant  No.  84/ 
157. 

Descriptors:  'Ponding,  *Rainfall-runoff  relation- 
ships, 'Infiltration,  *Mathematical  analysis,  Mathe- 
matical models,  Hydraulic  properties,  Permeability 
coefficient,  Sorptivity,  Rainfall. 

An  analytic  expression  for  time  to  ponding  is  intro- 
duced using  the  nonlinear  model  of  Broadbridge 
and  White.  The  hydraulic  properties  of  this  model 
can  encompass  properties  ranging  from  those  of  a 
highly  nonlinear  Green-Ampt-like  soil  to  those  sat- 
isfying the  weakly  nonlinear  Burgers'  equation. 
Because  of  its  versatility,  this  analytic  solution  is 
used  as  a  benchmark  against  which  extant  analytic, 
quasi-analytic,  and  approximate  expressions  are 
compared.  Time  to  ponding  is  parameterized  here 
in  terms  of  the  readily  measured  field  properties, 
sorptivity  and  hydraulic  conductivity.  In  the  limit 
of  Green-Ampt-like  properties  the  analytic  solu- 
tion reduces  exactly  to  the  Parlange  and  Smith 
approximation.  A  similar  functional  dependence  of 


time  i"  ponding  on  rainfall  rale  is  found 
quasi-analytic  approximations.    Baaed  on  this,  a 
moiliiied  approximation  is  suggested  winch  should 
give  lime  to  ponding  foi  most  soils  lo  within   •   "i 

-  10%.  Some  existing  approximations  arc  found  lo 

have  unacceptable  deviatio  from  the  analytic  solu 

tion,  and  their  continued  use  appears  unwarranted 

Finally,  the  Geld  problem  ol  predicting  time  <<> 

ponding  at   any   antecedent    water  content    is   ail 
dressed,   given   sorptivity   measured   at   only   one 
initial  water  content.  (Author's  abstract) 
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UPPER  AND  LOWER  BOUNDS  OF  THE 
PONDING  TIME  FOR  NEAR  CONSTANT  SUR- 
FACE FLUX, 

Institut  de  Mecanique  de  Grenoble,  Saint-Martin 

d'Heres  (France). 

J.  F.  Boulier,  J.  Y.  Parlange,  M.  Vauclin,  D.  A. 

Lockington,  and  R.  Haverkamp. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  6,  p  1424-1428,  November-December 

1987.  19  ref. 

Descriptors:  'Ponding,  *Soil  water,  'Infiltration, 
•Mathematical  analysis,  *Rainfa!l-runoff  relation- 
ships, 'Fluctuations,  Theoretical  analysis,  Rainfall 
rate,  Mathematical  studies. 

Upper  and  lower  bounds  on  the  relation  between 
the  time  course  of  cumulated  infiltration  into  soil 
and  water  content  at  the  soil  surface  are  derived. 
These  estimates  can  be  used  specifically  to  predict 
upper  and  lower  bounds  of  the  ponding  time.  The 
analytical  results  are  derived  for  mildly  varying 
surface  flux.  However,  the  accuracy  of  the  limits  is 
illustrated  and  discussed  for  Grenoble  sand  with 
constant  rainfall  rates  only.  A  numerical  solution  is 
also  obtained  that  yields  results  outside  the  range 
of  the  more  accurate  analytical  results.  This  con- 
firms that  errors  are  introduced  in  the  numerical 
scheme  during  the  early  stages  of  infiltration.  Less 
accurate,  but  easier  to  apply,  analytical  limits  are 
also  presented  and  discussed.  (Author's  abstract) 
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SOLUTIONS  FOR  TRANSPORT  OF  TWO 
SORBED  SOLUTES  WITH  DIFFERING  DIS- 
PERSION COEFFICIENTS  IN  SOIL, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 

A.  N.  Angelakis,  T.  N.  Kadir,  and  D.  E.  Rolston. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  51,  No.  6,  p  1428-1434,  November-December 
1987.  3  fig,  1  tab,  20  ref. 

Descriptors:  'Solute  transport,  *Soil  water, 
•Mathematical  analysis,  'Path  of  pollutants,  'Fate 
of  pollutants,  Laplace  equation,  Diffusion,  Kinet- 
ics, Adsorption,  Mathematical  equations,  Solutes. 

Simultaneous  transformation  and  transport  in  the 
soil  of  two  solutes  with  different  dispersion  coeffi- 
cients were  described  by  two,  one-dimensional 
linear  partial  differential  equations.  Linear,  equilib- 
rium adsorption-desorption  relationships  for  both 
solutes  and  irreversible  microbial  first-order  kinet- 
ics as  an  overall  transformational  mechanism  were 
assumed.  Consecutive  analytical  solutions  were  de- 
veloped using  Laplace  transforms  for  zero  initial 
concentrations,  pulse  input  conditions  and  semi- 
infinite  media.  Special  cases  in  which  the  first 
solute  moved  only  by  mass  flow  and  both  solutes 
described  by  the  same  dispersion  coefficient  were 
considered.  Sample  problems  to  demonstrate  the 
applicability  of  the  solutions  and  their  sensitivity  to 
dispersion  coefficients  of  both  solutes  are  present- 
ed. Computed  concentration  profiles  of  the  first  or 
second  solute  are  sensitive  to  their  respective  dis- 
persion coefficient,  especially  under  low  degree  of 
adsorption  of  both  species.  The  sensitivity  of  the 
concentration  profiles  of  the  second  solute  to  the 
dispersion  coefficient  of  the  first  species  occurs, 
however,  only  under  a  low  degree  of  adsorption 
and  low  decay  rates  of  that  species  (Author's 
abstract) 
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SOLUTE  TRANSPORT  IN  UNDISTURBED 
COLUMNS  OF  AN  AGGREGATED  TROPICAL 
SOIL:  PREFERENTIAL  FLOW  EFFECTS, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
M.  S.  Seyfried,  and  P.  S.  C.  Rao. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  51,  No.  6,  p  1434-1444,  November-December 
1987.  11  fig,  3  tab,  53  ref. 

Descriptors:  "Leaching,  *Nutrient  loss,  *Soil  po- 
rosity, *Solute  transport,  "Aggregates,  *Soil 
water,  'Groundwater  movement,  Tropical  regions, 
Mathematical  analysis,  Graphical  analysis,  Perme- 
ability coefficient,  Rainfall,  Dyes,  Mathematical 
models,  Convection,  Tritium,  Interstitial  water, 
Solutes. 

Solute  breakthrough  curves  (BTC)  resulting  from 
miscible  displacement  of  3-H20  in  undisturbed  soil 
columns  under  a  range  of  soil-water  tensions  were 
evaluated  in  terms  of  the  mobile-immobile  (MIM) 
water  model  and  the  convective-dispersive  (CD) 
model.  The  BTC  performed  under  tensions  >  0.1 
kPa  were  approximately  symmetric  in  shape  and 
accurately  described  by  the  CD  model,  whereas 
BTC  performed  under  tensions  of  0  or  0.1  kPa 
were  quite  asymmetric  and  better  described  by  the 
MIM  model.  Application  of  tension  resulted  in 
about  a  10-  to  20-fold  decrease  in  hydraulic  con- 
ductivity (K(theta))  with  relatively  little  change  in 
soil-water  content  (theta).  Highly  asymmetric  BTC 
were  attributed  to  bypassing  or  preferential  flow 
along  macropores.  Thus,  in  terms  of  model  selec- 
tion, bypassing  was  significant  only  when  soil 
water  contents  were  at  or  very  near  saturation. 
Rhodamine  B  dye  patterns  obtained  under  saturat- 
ed conditions  showed  that  soil  water  flow  (and 
thus  convective  transport)  was  confined  to  small 
regions  within  the  columns.  However,  easily  iden- 
tifiable, discrete  channels  were  not  observed  in 
these  regions.  It  appears  that  flow  was  conducted 
via  a  series  of  relatively  large  pores,  or  continuous 
pore  sequences.  Application  of  tension  appears  to 
have  disconnected  the  most  rapidly  conducting 
pore  sequences,  reducing  the  asymmetry  in  meas- 
ured BTC  and  compressing  the  dye  'solute  front'. 
Even  so,  dye  patterns  showed  that  flow  was  very 
heterogeneous,  as  was  also  evidence  by  high  dis- 
persion coefficients  in  the  3-H20  experiments. 
Comparison  of  the  frequency  distribution  of  field- 
measured  saturated  hydraulic  conductivity  values 
and  measured  rainfall  intensities  indicated  that 
saturated  conditions,  and  hence  significant  bypass- 
ing, are  not  expected  to  occur  in  this  soil  under 
field  conditions.  Observations  of  water  table  re- 
sponse to  rainfall  events  supports  this  conclusion. 
From  these  experiments,  it  is  concluded  that  field- 
scale  models  based  on  the  CD  model  may  ade- 
quately represent  solute  movement  in  soil  at  this 
field  site.  (Author's  abstract) 
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ORGANIC  COMPOUND  EFFECTS  ON  SWELL- 
ING AND  FLOCCULATION  OF  UPTON 
MONTMORILLONITE, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy. 

S.  Chen,  P.  F.  Low,  J.  H.  Cushman,  and  C.  B. 

Roth. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  6,  p  1444-1450,  November-December 

1987.   10  fig,  37  ref.  DOE  Grant  No.  DE-FG02- 
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Descriptors:  "Organic  compounds,  "Montmoril- 
lonite,  "Clays,  "Flocculation,  "Path  of  pollutants, 
"Porous  media,  "Soil  moisture  retention,  Solute 
transport,  Permeability  coefficient,  Ionization, 
Dioxane,  Phenol,  Acetic  acid,  Sodium  acetate. 

The  swelling  and  shrinking  and  flocculation  and 
deflocculation  of  clays  is  of  fundamental  impor- 
tance in  the  transport  of  solutes  through  a  porous 
medium  because  these  processes  affect  the  perme- 
ability of  the  medium.  Since  organic  solutes  fre- 
quently occur  in  toxic  wastes,  an  investigation  was 
conducted  into  the  effect  of  eight  soluble  organic 
compounds,  representing  different  kinds  of  struc- 
tures and  functional  groups,  on  the  swelling  and 
flocculation  of  sodium  saturated  Upton  montmoril- 
lonite.  These  compounds  were  ethanol,  1,4-diox- 
ane,  phenol,  urea,  benzamide,  ethylamine  hydro- 
chloride, acetic  acid,  and  sodium  acetate.  In  gener- 


al it  was  found  that  increases  in  the  concentration 
of  the  compounds  that  ionize  in  water  decreased 
swelling  and  increased  flocculation  to  a  greater 
extent  than  those  that  remained  un-ionized,  i.e., 
electrically  neutral.  However,  1,4-dioxane  was  ex- 
ceptional in  that,  despite  its  electrical  neutrality,  it 
reduced  swelling  and  increased  flocculation  signifi- 
cantly. Possible  reasons  for  the  effects  of  the  differ- 
ent compounds  on  swelling  and  flocculation  were 
advanced.  (Author's  abstract) 
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MECHANISM  BY  WHICH  ORGANIC  LIQUIDS 
INCREASE  THE  HYDRAULIC  CONDUCTIVI- 
TY OF  COMPACTED  CLAY  MATERIALS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

K.  W.  Brown,  and  J.  C.  Thomas. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  6,  p  1451-1459,  November-December 

1987.  6  fig,  3  tab,  18  ref.  EPA  Contract  No.  CR- 

808824-030. 

Descriptors:  "Organic  compounds,  "Clays,  "Per- 
meability coefficient,  "Soil  properties,  "Path  of 
pollutants,  Flocculation,  Solute  transport,  Soil 
moisture  retention,  Electrical  properties. 

The  ability  of  concentrated  organic  chemicals  with 
low  dielectric  constants  (E)  to  increase  the  hydrau- 
lic conductivity  of  compacted  soils  has  been  well 
documented.  This  study  was  undertaken  to  evalu- 
ate a  mechanism  by  which  these  increases  occur. 
Theory  predicts  that  the  spacing  between  adjacent 
clay  particles  diminishes  as  the  E  value  decreases. 
Hydraulic  conductivity  measurements  were  made 
in  fixed  wall  permeameters  with  a  range  of  concen- 
tration of  organic  liquids  in  water.  Marked  in- 
creases in  hydraulic  conductivity  occurred  at  con- 
centrations above  which  the  clay  flocculated. 
Smectite  d  spacings  increased  when  the  clay  was 
equilibrated  with  acetone  and  ethanol  solutions 
having  E  values  ranging  from  64  to  77,  but  de- 
creased when  equilibrated  with  solutions  having  E 
values  <  35  to  50  as  compared  to  that  in  water. 
All  three  clays  tested  exhibited  reductions  in  elec- 
trophoretic  mobility  (mu)  and  the  absolute  value  of 
the  zeta  potential  which  would  be  associated  with 
flocculation  at  low  E  values.  Relative  clay  content 
measurements  indicated  that  all  three  soils  floccu- 
lated in  solutions  with  low  E  values.  At  E  values 
>49,  all  clays  remained  dispersed.  When  bulk  sam- 
ples were  exposed  to  organic  liquids,  the  volume 
changes  were  proportional  to  the  E  values  of  the 
permeant.  The  results  indicate  that  when  organic 
liquids  or  salts  are  sufficiently  concentrated,  soil 
particles  will  be  drawn  closer  together  until  the 
clays  flocculate.  Thus,  changes  in  the  surface  elec- 
trical properties  of  the  clays  cause  shrinkage,  re- 
sulting in  cracking  and  increases  in  hydraulic  con- 
ductivity. Flocculation  tests  and  E  values  may  be 
used  as  tools  to  predict  the  influence  of  a  solution 
on  the  hydraulic  conductivity  of  compacted  soils. 
(Author's  abstract) 
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KINETICS  AND  MECHANISMS  OF  POTASSI- 
UM RELEASE  FROM  SANDY  MIDDLE  AT- 
LANTIC COASTAL  PLAIN  SOILS, 

Delaware  Univ.,  Newark.  Dept.  of  Plant  Science. 

M.  C.  Sadusky,  D.  L.  Sparks,  M.  R.  Noll,  and  G.  J. 

Hendricks. 
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Vol.  51,  No.  6,  p  1460-1465,  November-December 

1987.  5  fig,  4  tab,  55  ref. 

Descriptors:  "Kinetics,  "Potassium,  "Leaching, 
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Kinetics  of  K  release  were  investigated  on  a  Ken- 
ansville  loamy  sand  (loamy,  siliceous,  thermic 
Arenic  Hapludults),  a  Rumford  loamy  sand 
(coarse-loamy,  siliceous,  thermic  Typic  Haplu- 
dults), and  a  Sassafras  fine  sandy  loam  (fine-loamy, 
mixed,  mesic  Typic  Hapludults)  from  the  Dela- 
ware Coastal  Plain.  Previous  field  experiments  had 
shown  that  corn  (Zea  mays  L.)  grown  on  these 
soils  did  not  respond  to  K  applications.  The  soils 
contained  high  levels  of  total  K  ranging  from  22.5 
to  46.5  cmol/kg.  Most  of  the  total  K  was  in  the 


mineral  form,  particularly  feldspars,  and  was  con- 
tained in  the  sand  fractions  of  the  soils.  Kinetics  of 
K  release  from  the  whole  soils  and  from  the 
coarse,  medium,  and  fine  sand  fractions  were  stud- 
ied using  a  H-saturated  resin  and  0.01  M  oxalic 
acid.  Potassium  release  from  the  whole  soils,  using 
the  resin,  ranged  from  0.172  to  0.251  cmol/kg  over 
a  30-d  period,  and  significantly  more  K  was  re- 
leased with  the  resin  than  with  oxalic  acid.  The  K 
release  that  occurred  from  the  sand  fractions  was 
attributed  to  the  highly  weathered  nature  of  the  K- 
feldspars  in  these  soils  as  observed  by  electron 
microbeam  analyses.  The  mechanism  of  K  release 
from  the  soil  feldspars  appears  to  be  a  surface- 
controlled  reaction.  (Author's  abstract) 
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ADSORPTION  AND  OXIDATION  OF  PHENO- 
LIC COMPOUNDS  BY  IRON  AND  MANGA- 
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Cornell   Univ.   Agricultural   Experiment   Station, 
Ithaca,  NY.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5B. 
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Previous  studies  by  the  authors  on  the  effects  of 
pH,  organic  acids,  ionic  strength,  and  Ca  on  resid- 
ual orthophosphate  solubility  in  an  acidic  mont- 
morillonitic  soil  (Typic  Chromoxererts)  were  ex- 
tended to  include  the  variation  of  reaction  time. 
The  objective  of  the  experiments  was  to  determine 
the  time  dependence  of  the  reactions  and  to  eluci- 
date further  the  mechanism  of  orthophosphate  sol- 
ubility in  a  montmorillonitic  soil  separate  contain- 
ing exchangeable  Al  and  added  citric  acid,  and 
suspended  in  20  mol  NaCl/cu  m.  In  the  absence  of 
added  organic  acids,  soluble  orthosphosphate  and 
Al(3  +  )  activities  were  found  to  be  consistent  with 
the  presence  of  an  amorphous  hydroxy-Al-phos- 
phate  solid  at  elapsed  t  >  or  =  24  hr.  Initial  citrate 
concentrations  of  10,  100,  and  400  mmol/cu  m 
resulted  in  citrate  sorption  by  the  soil  separate  and 
an  increase  in  soluble  orthophosphate  and  Al  for  t 

<  or  =  1  hr.  Citrate  sorption  continued  through- 
out the  time  course  of  the  experiments.  For  1  <  t 

<  8  hr,  orthophosphate  solubility  was  not  affected 
by  the  initial  citrate  concentration.  For  8  <  t  <  26 
hr,  orthosphosphate  solubility  decreased  to  con- 
stant levels.  Soluble  Al  decreased  for  1  <  t  <  30 
hr  and  then  remained  constant  in  the  10  and  100 
mmol  citrate/cu  m  treatments.  The  samples  react- 
ed with  400  mmol  citrate/cu  m  exhibited  a  steady 
increase  in  soluble  Al  for  the  same  time  period. 
The  time-dependent  changes  in  aqueous  ortho- 
phosphate and  Al  were  consistent  with  a  previous- 
ly proposed  reaction  describing  organic  ligand- 
induced  formation  of  an  insoluble  hydroxy-Al- 
phosphate.  The  time  trends  in  the  solution  concen- 
trations of  Ca  and  Si  were  not  affected  by  the 
addition  of  organic  ligands  nor  were  they  related 
to  the  changes  in  soluble  Al  or  orthophosphate. 
(Author's  abstract) 
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ING  SOLUTION,  LIME  CONTENT,  SALIN1ZA- 
TION,  AND  STERILIZATION, 

Iraqi  Atomic  Energy  Commission.  Baghdad  Nu- 
clear Research  Center. 

For  primary  bibliographic  entry  see  Field  2K. 
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Soil  Science. 
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This  research  was  conducted  to:  (i)  develop  statis- 
tical models  for  predicting  water  content  at  three 
matric  potentials,  using  three  levels  of  input  data; 
(ii)  compare  predictive  capability  of  the  locally 
calibrated  models  with  those  of  three  published 
models;  and  (iii)  illustrate  the  changes  that  occur  in 
water  retention  when  texture  of  sandy  soils  is 
altered  by  deep  plowing  or  wind  erosion.  At  -10 
kPa,  accuracy  of  predicting  gravimetric  water  con- 
tents increased  with  increased  number  of  inputs. 
The  R-squared  s  and  the  slopes  between  predicted 
and  measured  water  contents  for  50  samples  in- 
creased, and  the  intercepts  came  closer  to  zero  as 
the  inputs  progress  from  clay  only  to  soil  texture 
plus  organic  matter  and  CaC03  and  on  to  sand 
separates  plus  texture,  organic  matter,  and  CaC03. 
At  the  -33-  and  -1500-kPa  matric  potentials,  the 
clay-only  model  predicted  soil-water  content 
equally  as  well  as  the  two  local  models  with  more 
inputs.  A  previously  published  clay-only  model 
that  had  been  calibrated  using  semiarid  soils  per- 
formed almost  as  well  as  the  locally  calibrated 
models.  Two  other  published  models  performed 
unsatisfactorily  in  predicting  water  retention  at  any 
of  the  matric  potentials.  Deep  plowing  increased 
clay  content  of  one  specific  soil  from  4  to  14%. 
Wind  erosion  subsequently  reduced  clay  to  6% 
after  5  yr.  Predicted  water  contents  were  0.281, 
0.341,  and  0.293  kgAg,  respectively,  at  -10  kPa, 
and  0.012,  0.050,  and  0.020  kgAg,  respectively,  at  - 
1500  kPa.  (Author's  abstract) 
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INTERRILL  SOIL  EROSION  PROCESSES:  II. 
RELATIONSHIP  OF  SPLASH  DETACHMENT 
TO  SOIL  PROPERTIES, 

Purdue  Univ.,  Lafayette,  IN.  Agricultural  Experi- 
ment Station. 
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SHRINKAGE  CURVE  INDICES  TO  QUANTIFY 
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Descriptors:  *Soil  water,  'Soil  shrinkage,  *Soil 
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Graphical  analysis,  Soil  dynamics,  Soil  moisture 
retention. 

Differences  in  selected  parameters  and  derived 
variables  of  models  fitted  to  soil  shrinkage  curves 


were  used  to  Investigate  soil  structural  degi 
of  an  irrigated  Pellustert  in  northern  New  South 
Wales.  Australia.  Significant  difference!  between 
clods  taken  from  the  same  depths  in  land  prepared 
fol  cotton  (Gossypium  hirsutum  L.)  when  'dry' 
and  'wet'  were  found  in  specific  clod  volume  at 
zero  water  content,  the  slope  of  the  line  in  the 
normal  shrinkage  zone,  the  air-filled  specific  pore 
volume  throughout  normal  shrinkage,  and  the 
range  in  water  content  in  the  structural  shrinkage 
zone.  These  indicators  showed  that  this  soil  pre- 
pared wet  exhibited  increased  bulk  density,  de- 
creased porosity,  loss  of  structural  pores,  and 
tended  to  have  weak  structural  development.  (Au- 
thor's abstract) 
W88-04643 


MACROPOROUS  INFILTRATION  AND  RE- 
DISTRIBUTION AS  AFFECTED  BY  EARTH- 
WORMS, TILLAGE,  AND  RESIDUE, 

Agricultural  Research  Service,  St.  Paul,  MN. 
J.  E.  Zachmann,  D.  R.  Linden,  and  C.  E.  Clapp. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  51,  No.  6,  p  1580-1586,  November-December 
1987.  5  fig,  3  tab,  23  ref. 

Descriptors:  'Infiltration,  'Earthworms,  'Tillage, 
Soil  water,  Corn,  Soil  structure,  Infiltration  rate, 
Infiltration  capacity,  Soil  chemistry,  Soil  proper- 
ties, Bromides,  Tracers. 

The  objectives  of  this  study  were  to  determine  if 
burrows  produced  by  two  species  of  earthworms 
(Aporrectodea  tuberculata  and  Lumbricus  rubel- 
lus)  found  in  continuous  corn  (Zea  mays  L.)  in 
Minnesota  altered  the  infiltration  rate  and  depth 
distribution  of  surface  applied  water.  Each  species 
was  introduced  (212/sq  m)  to  in  situ  cylinders  in 
plots  initially  void  of  worms  that  had  been  subject- 
ed to  tillage  with  and  without  residue  or  no-till 
with  and  without  residue  for  5  yr.  Burrows  pro- 
duced by  both  species  of  worms  during  a  46-day 
period  increased  average  infiltration  rates  of  30 
mm  of  water  relative  to  controls  after  46-days. 
Surface  residues  more  than  doubled  the  number  of 
burrows  open  to  the  surface  relative  to  incorporat- 
ed residues  (48  vs.  15  for  L.  rubellus,  37  vs.  15  for 
A.  tuberculata).  Cocoon  production,  an  indicator 
of  potential  survivability,  was  present  for  both 
species  in  the  no-till  surface  residue  treatment  and 
for  A.  tuberculata  also  in  the  till-incorporated  resi- 
due treatment.  Bromide  (Br(-))  tracer  and  mass 
balance  for  Br(-)  in  all  treatments  showed  infiltra- 
tion and  Br(-)  movement  in  the  upper  5  cm  of  the 
profile  was  fastest  in  tillage  treatments  with  worms 
and  residues  and  that  Br(-)  movement  beyond  19 
cm  was  greatest  for  the  no-till  treatments  with 
worms  and  residues.  Pore  continuity  and  survival 
potential  for  worms  in  the  no-till-residue  treatment 
suggest  that  this  treatment  might  increase  popula- 
tions of  worms  in  cropland  while  altering  the 
hydraulic  status  and  erosion  susceptibility  of  soils 
in  the  north  central  USA.  (Author's  abstract) 
W88-04644 


PHYSICAL  PROPERTIES  OF  A  TYPIC  HA- 
PLAQUOLL  UNDER  CONVENTIONAL  AND 
NO-TILLAGE, 

Department    of   Agriculture,    Ottawa    (Ontario). 
Land  Resource  Research  Inst. 
J.  L.  B.  Culley,  W.  E.  Larson,  and  G.  W.  Randall. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  51,  No.  6,  p  1587-1593,  November-December 
1987.  6  fig,  2  tab,  37  ref. 

Descriptors:  'Soil  physical  properties,  'Soil  type, 
'Tillage,  'Soil  water,  'Corn,  Soil  moisture  reten- 
tion, Permeability  coefficient,  Crop  yield,  Soil  po- 
rosity, Soil  structure,  Flow  profiles,  Groundwater 
movement. 

Conservation  tillage,  particularly  no-till  (NT),  for 
corn  (Zea  mays  L.)  production  on  poorly  drained 
soils  in  the  U.S.  Corn  Belt  often  produces  lower 
yields.  Cone  index  (CI),  bulk  density  (rho  sub  b), 
shrinkage,  hydraulic  conductivity  (K  sub  s),  and 
water  release  characteristics  were  all  measured  in  a 
Typic  Haplaquoll  under  NT  and  conventional  till- 
age (CN)  to  characterize  soil  physical  factors  pos- 
sibly related  to  the  lower  yields.  Measurements  in 
the  interrows  indicated  that  wheel  traffic,  associat- 


ed only  with  crop  establishment  (planting  and  her- 
bicide spraying),  eliminated  the  benefits  of  lowei 
CI  and  grealer  K  sub  s  associated  with  primary 
and  secondary  tillage.  Cone  index  was  a  more 
sensitive  indicator  of  these  trafficking  effects  than 
was  rho  sub  b.  Willi  the  exception  of  the  surface 
layer  (0.0-0.1  m)  of  untracked  interrows,  K  sub  s 
values  under  NT,  as  measured  in  verlically  orient- 
ed soil  cores,  exceeded  those  in  CN  profiles.  Be- 
cause these  tillage  effects  were  not  observed  when 
K  sub  s  was  measured  in  situ  using  a  pcrmeamcter 
that  integrated  horizontal  and  vertical  components 
of  K  sub  s,  the  high  K  sub  s  measurements  from 
cores  were  probably  produced  by  flow  in  vertical- 
ly oriented  macropores  although  interfacial  flow 
between  sample  ring  and  soil  cannot  be  discounted. 
Untracked  NT  and  CN  surface  layer  macroporosi- 
ties  amounted  to  5  and  0%  of  total  porosity,  re- 
spectively. Macropores  did  exist  below  the  surface 
of  the  tilled  layer,  but  they  were  susceptible  to 
destruction  by  wheel  traffic.  However,  tillage  did 
not  affect  tile  drain  performance.  (Author's  ab- 
stract) 
W88-04645 


INTERMITTENT  EVAPORATION  FROM  SOIL 
COLUMNS  AS  AFFECTED  BY  A  GEL-FORM- 
ING CONDITIONER, 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  of 

Soil  Science. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-04646 


PHOSPHORUS  REDISTRIBUTION  FROM 
CULTIVATED  FIELDS  INTO  RIPARIAN 
AREAS, 

North  Carolina  Agricultural  Research  Service,  Ra- 
leigh. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-04647 


SOIL-WATER  REGIMES  OF  A  TYPIC  HAPLA- 
QUOLL UNDER  CONVENTIONAL  AND  NO- 
TILLAGE, 

Department    of    Agriculture,    Ottawa    (Ontario). 

Land  Resource  Research  Inst. 

J.  L.  B.  Culley,  W.  E.  Larson,  R.  R.  Allmaras,  and 

M.  J.  Shaffer. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  6,  p  1604-1610,  November-December 

1987.  5  fig,  3  tab,  35  ref. 

Descriptors:  'Soil  water,  'Soil  types,  'Tillage, 
♦Simulation  analysis,  Computer  models,  Hydrolog- 
ic  budget,  Soil  physical  properties,  Soil  structure, 
Soil  moisture  retention,  Bromides,  Ponding,  Soil 
porosity,  Tracers,  Chromatography,  Permeability 
coefficient. 

Computer  simulation  models  are  needed  to  help 
describe  the  dynamic  nature  of  soil-water  regimes. 
A  simple  water  budget  and  an  integrated  soil-plant- 
atmosphere  simulation  model  (NTRM)  were  each 
evaluated  for  predicting  water  regimes  under  no- 
till  (NT)  and  conventional  tillage  (CN)  of  a  well- 
structured  soil.  Estimates  of  soil  physical  proper- 
ties related  to  the  retention  and  movement  of 
water,  which  were  required  as  input  for  the 
models,  were  obtained  from  laboratory  measure- 
ments on  undisturbed  soil  cores.  An  in  situ  drain- 
age experiment,  using  Br(-)  labeled  water,  also 
provided  information  on  field  capacity  water  re- 
tention properties.  Ponded  water  containing  Br(-) 
moved  rapidly  through  the  surface  0.5-m  profiles 
of  both  tillage  treatments.  Redistribution  of  the 
added  water  was  effectively  completed  within 
about  8  hr.  Field  capacity  matric  potentials  of  both 
profiles  were  above  -6  kPa.  Chromatography 
theory  indicated  that  the  labeled  water  may  have 
mixed  with  only  43  and  25%  of  the  initial  soil 
water  in  the  Cn  and  NT  profiles,  respectively. 
Despite  these  observations,  both  models,  which 
assumed  complete  mixing  within  each  soil  layer, 
were  reasonably  satisfactory  at  predicting  soil- 
water  contents  under  corn  (Zea  mays  L.)  through 
the  1984  growing  season  at  a  southern  Minnesota 
location.  Output  from  the  NTRM  model  agreed 
better  with  experimental  data  showing  water  con- 
tents lower  under  CN  than  NT.  (Author's  abstract) 
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W88-04648 


PARTICLE  SIZE  OF  INTERRILL-ERODED 
SEDIMENTS  FROM  HIGHLY  WEATHERED 
SOILS, 

Georgia  Univ.,  Athens.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-04649 


IMPACTS  OF  ACID  ATMOSPHERIC  DEPOSI- 
TION ON  WOODLAND  SOILS  IN  THE  NETH- 
ERLANDS: I.  CALCULATION  OF  HYDRO- 
LOGIC  AND  CHEMICAL  BUDGETS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-04651 


MICROBIAL  REDUCTION  OF  STRUCTURAL 
IRON(III)  IN  SMECTITES, 

Illinois    Univ.    at    Urbana-Champaign.    Dept.    of 

Agronomy. 

For  primary  bibliographic  entry  see  Field  23. 

W88-04654 


MATHEMATICAL  MODEL  OF  THE  SECOND- 
ARY RECOVERY  PROCESS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  4B. 
W88-04932 


SIMULATION  OF  SURFACE  RUNOFF  AND 
PIPE  DISCHARGE  FROM  AN  AGRICULTUR- 
AL SOIL  IN  NORTHERN  SWEDEN, 

Sveriges  Lantbruksuniversitet,  Uppsala. 

P.  E.  Jansson,  and  A.  Gustafson. 

Nordic  Hydrology  NOHYBB,  Vol   18,  No.  3,  p 

151-166,  1987.  11  fig,  22ref. 

Descriptors:  *Rainfall-runoff  relationships,  *Soil 
water,  'Surface  runoff,  *Pipe  flow,  *Agricultural 
soil,  'Model  studies,  'Agricultural  runoff, 
'Sweden,  Runoff,  Flow  discharge,  Meteorological 
data,  Frost,  Soil  properties,  Frozen  ground,  Model 
testing. 

In  order  to  test  the  ability  of  a  physically  based 
water  and  heat  model  to  predict  surface  runoff  and 
pipe  discharge,  adaptations  were  made  to  an  agri- 
cultural field  in  northern  Sweden.  A  five-year 
period  was  selected,  including  observations  of  me- 
teorological data,  frost  in  the  soil,  and  discharge. 
Basic  model  requirements  on  soil  properties,  i.e., 
the  water  retention  curve  and  the  saturated  hy- 
draulic conductivity,  were  available  from  a  previ- 
ous investigation.  Unsaturated  conductivity  was 
estimated  from  the  water  retention  curve  and  by 
assuming  a  substantial  influence  of  macro  pores  in 
the  subsoil.  Snow  properties  and  thermal  soil  prop- 
erties were  adjusted  to  obtain  a  reasonable  agree- 
ment with  observed  frost  depths  for  areas  with 
barley  and  with  grass  leys.  Surface  runoff  was  the 
dominating  part  of  the  total  runoff,  especially 
during  conditions  of  frozen  soil.  The  simulated 
discharge  agreed  well  with  the  general  partitioning 
between  surface  and  pipe  discharge  but  discrepan- 
cies occurred  in  their  temporal  patterns.  A  proba- 
ble explanation  of  these  discrepancies  was  that  the 
model  did  not  account  for  the  enhanced  spatial 
heterogeneity  in  water  flow  through  snow  and  in 
partially  frozen  soil.  (Author's  abstract) 
W88-05045 


HYDRAULIC  CONDUCTIVITY  OF  CONTAMI- 
NATED NATURAL  CLAY  DIRECTLY  BELOW 
A  DOMESTIC  LANDFILL, 

University  of  Western  Ontario,  London.  Faculty 

of  Engineering  Science. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05054 


2H.  Lakes 


TEMPERATURE,  PH,  AND  CATIONS  AFFECT 
THE   ABILITY   OF   ESCHERICHIA   COLI   TO 


MOBILIZE   PLASMIDS    IN    L   BROTH    AND 
SYNTHETIC  WASTEWATER, 

Drexel   Univ.,   Philadelphia,   PA.   Dept.   of  Bios- 

cience  and  Biotechnology. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-04506 


COLONIZATION  OF  WOOD  SUBSTRATES  BY 
THE  AQUATIC  XYLOPHAGE  XYLOTOPUS 
PAR  (DIPTERA:  CHIRONOMIDAE)  AND  A 
DESCRIPTION  OF  ITS  LIFE  HISTORY, 

Central  Michigan  Univ.,  Mount  Pleasant.  Dept.  of 

Biology. 

M.  G.  Kaufman,  and  R.  H.  King. 

Canadian  Journal  of  Zoology  CJ20AG,  Vol.  65, 

No.  9,  p  2280-2286,  September  1987.  2  fig,  6  tab,  38 

ref. 

Descriptors:  'Aquatic  animals,  'Macroin  verte- 
brates, 'Streams,  Larvae,  Population  distribution, 
Aquatic  environment. 

Xylotopus  par  populations  were  monitored  in  a 
central  Michigan  stream  during  the  summer 
growth  period  by  sampling  two  types  of  indige- 
nous logs  and  four  types  of  introduced  wood  block 
'baits.'  Populations  of  larvae  in  the  two  indigenous 
logs  were  very  similar  over  the  course  of  the  study 
with  regard  to  number  of  individuals,  biomass  ac- 
cumulation, development  rate,  and  spatial  distribu- 
tion within  colonized  areas.  Populations  of  larvae 
in  the  wood  baits  followed  trends  in  density  and 
biomass  accumulation  that  differed  between  wood 
types.  A  positive  relationship  of  the  parameters 
with  substrate  softness  was  observed.  Populations 
of  larvae  in  the  introduced  wood  baits  developed 
faster  than  those  in  indigenous  logs,  with  portions 
of  the  bait-inhabiting  populations  apparently  able 
to  complete  development  during  the  summer.  Pop- 
ulations in  indigenous  logs  normally  require  a  full 
year  for  development  and  the  accelerated  growth 
in  the  'fresh,'  introduced  substrates  indicates  a  plas- 
tic phenology  that  allows  X.  par  to  exploit  wood 
of  variable  quality.  A  prerequisite  for  terrestrial 
decay  in  determining  wood  suitability  for  X.  par  is 
also  discussed.  (Author's  abstract) 
W88-04541 


SECCHI  DISK  VISIBILITY,  CHLOROPHYLL  A 
AND  PARTICULATE  ORGANIC  MATTER  IN 
THE  PONTEVEDRA  ESTUARY  (NW  OF 
SPAIN)  (VISIBILIDAD  DEL  DISCO  DE 
SECCHI,  CLOROFILA  A  Y  MATERIA  ORGAN- 
ICA  PARTICULADA  EN  LA  RIA  DE  PONTE- 
VEDRA (NO  DE  ESPANA)), 

Instituto  de  Investigacones  Pesqueras  de  Vigo 
(Spain). 

For  primary  bibliographic  entry  see  Field  2L. 
W88-04544 


EFFECTS  OF  LOW  PH  AND  NICKEL  ON 
GROWTH  AND  SURVIVAL  OF  THE  SHRED- 
DING CADDISFLY  CLISTORONIA  MAGNI- 
FICA  (LIMNEPHILIDAE), 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-04559 


STATUS  OF  HEADWATER  BENTHIC  INSECT 
POPULATIONS  IN  AN  AREA  OF  HIGH  HY- 
DROGEN ION  AND  SULFATE  DEPOSITION, 

Pennsylvania  State  Univ.,  University  Park.   Inst. 
for  Research  on  Land  and  Water  Resources. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-04560 


POLYCHLORINATED  BIPHENYL-TRANS- 
PORT  RATES  IN  THE  UPPER  HUDSON 
RIVER,  NEW  YORK,  1977-83, 

Geological  Survey,  Albany,  NY. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04561 


STREAMFLOW  AND  VELOCITY  AS  DETER- 
MINANTS OF  AQUATIC  INSECT  DISTRIBU- 
TION AND  BENTHIC  COMMUNITY  STRUC- 
TURE IN  ILLINOIS, 


Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

L.  L.  Osborne,  and  E.  E.  Herricks. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161.  WRC  Research 

Report  No.  183,  December  1983.  Final  Technical 

Completion  Report.  159  p,  29  fig,  35  tab,  76  ref. 

Department    of   Interior    Project    No.    B- 136-111, 

Matching  Grant  Agreement  No.  14-34-0001-1219. 

Descriptors:  'Streamflow,  'Flow  velocity, 
'Aquatic  insects,  'Benthic  environment,  'Illinois, 
Species  diversity,  Mathematical  studies,  Caddis- 
flies,  Taxonomy. 

Streamflow  characteristics,  in  particular  velocity 
and  depth,  control  channel  substrates  and  directly 
or  indirectly  determine  how  aquatic  insects  are 
distributed  and  benthic  communities  are  struc- 
tured. A  three  year  laboratory  and  field  research 
program  has  been  completed  evaluating  how 
streamflow  affects  aquatic  insects  in  Illinois.  Field 
studies  related  benthic  community  structure  and 
species  composition  with  boundary  layer  Reynolds 
number  (R*)  and  evaluated  microhabitat  selection 
of  several  insect  species  on  hydraulically  defined 
artificial  substrates.  Hydraulic  calibration  of  sub- 
strates was  completed  in  laboratory  flume  studies 
using  a  thermistor  based  microprobe.  A  laboratory 
artificial  stream  was  also  used  to  determine  habitat 
selection  of  net  spinning  caddisflies.  Results  indi- 
cated selection  for  defined  microhabitats  in  several 
aquatic  insect  taxa.  The  artificial  substrates  proved 
to  be  a  valuable  tool  in  defining  microhabitat  char- 
acteristics occupied  by  aquatic  insects.  In  studies  to 
determine  instream  flow  requirements,  measures  of 
mean  column  velocity  were  shown  to  be  inad- 
equate, determination  of  R*  was  preferred.  The 
results  of  this  research  provide  water  resources 
managers  with  better  tools  to  assess  microhabitat 
modifications  produced  by  changes  in  streamflow. 
(Author's  abstract) 
W88-04699 


ASPECTS  OF  GREAT  LAKES  SEICHE  AF- 
FECTED ESTUARY  TRANSPORT.  VOLUME  1: 
A  REVIEW  OF  ESTUARY  HYDRAULICS  AND 
TRANSPORT  AS  APPLIED  TO  RIVERS  TRIB- 
UTARY TO  LAKE  ERIE, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 

K.  W.  Bedford,  D.  A.  Lindsay,  W.  G.  Mattox,  and 
C.  E.  Herdendorf. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161.  Report  No.  B-078- 
OHIO,  October  1983.  262  p,  42  fig,  22  tab,  182  ref, 
4  append.  Department  of  Interior  Contract  No.  14- 
34-0001-9128. 

Descriptors:  'Estuaries,  'Lake  Erie,  'Hydraulic 
properties,  'Seiches,  Mixing,  Stratification,  Mathe- 
matical studies,  Flow  profiles,  Great  Lakes, 
Storms,  Storm  surges.  Rivers. 

Storms  passing  over  the  Great  Lakes,  and  in  par- 
ticular Lake  Erie,  cause  serious  problems.  In  addi- 
tion to  the  obvious  problems  that  recreational  users 
encounter,  storms,  by  causing  storm  surges  and 
seiches,  initiate  dramatic  and  persistant  water  level 
fluctuations.  These  fluctuations  have  periods  of 
between  3  and  14  hours  depending  upon  location 
on  the  Lake.  The  result  of  such  activity  is  that  tidal 
estuary-like  transport  properties  exist  periodically 
in  river  mouths  adjacent  to  the  Lake  which  seri- 
ously affects  water  quality  transport  and  the  proc- 
esses of  sedimentation.  The  following  research 
report  is  one  of  a  four  volume  report  series  which 
details  aspects  of  this  estuary-like  behavior.  This 
first  volume  reviews  estuary  physics  and  adapts  it 
to  the  Lake  Erie  problem.  This  study  examines 
processes  which  lead  to  the  extension  of  estuarine 
type  mixing  and  circulation  studies  in  the  lower 
river  courses  entering  the  Great  Lakes.  Chapters  2, 
3,  and  4  contain  extensive  reviews  of  the  available 
literature.  Much  attention  is  paid  to  the  problems 
of  inlet  stability,  estuary  classification,  stratifica- 
tion, and  flow  forcing.  Chapter  5  examines  the 
equations  of  motion  for  estuarine  flows.  Fully  de- 
veloped 3-D  equations  are  presented,  along  with 
spatially  simplified  forms.  Chapters  6  and  7  extend 
the  work  to  the  rivers  entering  Lake  Erie.  Specific 
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references  are  noted  and  simple  calculations  pre 
tented  where  possible  Finally,  .1  stud)  scheme  is 
proposed.  (See  W88-04702  thru  W88-04704) 
(l  antx-PTT) 

W88-04701 

ANALYSIS  OF  GREAT  LAKES  SEICHE  AF- 
FECTED ESTUARY  TRANSPORT.  VOLUME  2: 
LITTORAL  DRIFT  PROCESSES  AT  ESTUARY 
MOUTHS  -  A  CASE  STUDY  AT  OLD  WOMAN 
CREEK  IN  LAKE  ERIE, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 
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Storms  passing  over  the  Great  Lakes,  and  in  par- 
ticular Lake  Erie,  cause  serious  problems.  In  addi- 
tion to  the  obvious  problems  that  recreational  users 
encounter,  storms,  by  causing  storm  surges  and 
seiches,  initiate  dramatic  and  persistant  water  level 
fluctuations.  These  fluctuations  have  periods  of 
between  3  and  14  hours  depending  upon  location 
on  the  Lake.  The  result  of  such  activity  is  that  tidal 
estuary-like  transport  properties  exist  periodically 
in  river  mouths  adjacent  to  the  Lake  which  seri- 
ously affects  water  quality  transport  and  the  proc- 
esses of  sedimentation.  The  following  research 
report  is  one  of  a  four  volume  report  series  which 
details  aspects  of  this  estuary-like  behavior.  The 
second  volume  explores  alterations  in  sediment 
transport  occurring  in  a  typical  river  mouth  zone. 
This  study  presents  an  initial  effort  to  determine 
the  physical  processes  that  occur  at  the  Old 
Woman  Creek  (OWC)  mouth.  Littoral  transport 
rates,  seiche  activity,  streamflow  and  sediment 
characteristics  are  the  most  important  process  pa- 
rameters. A  bilateral  approach  is  used  to  examine 
the  littoral  transport  rates  at  OWC.  The  first 
method  used  is  measurement  of  the  drift  accumula- 
tion over  time  at  the  jetty  near  OWC  and  to  use 
the  measurement  as  an  estimate  of  the  net  littoral 
transport  volume.  The  second  method  uses  wind 
data  for  the  same  time  period  to  hindcast  waves 
which  in  turn  empirically  predict  transport  vol- 
umes. The  results  of  the  two  methods  are  com- 
pared for  similarities.  (See  W88-04701,  W88-04703 
and  W88-04704)  (Lantz-PTT) 
W88-04702 


ASPECTS  OF  GREAT  LAKES  SEICHE  AF- 
FECTED ESTUARY  TRANSPORT.  VOLUME  3: 
A  LATERALLY  AVERAGED  MODEL  OF  MO- 
MENTUM AND  ENERGY  TRANSPORT  WITH 
APPLICATION  TO  SEICHE  HYDRAULICS, 
Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 

K.  W.  Bedford,  L.  D.  Fischer,  W.  G.  Mattox,  and 
C.  E.  Herdendorf. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161.  Report  No.  B-078- 
OHIO,  October  1983.  232  p,  20  fig,  4  tab,  39  ref, 
append.  Department  of  Interior  Contract  No.  14- 
34-0001-9128. 

Descriptors:  *Model  studies,  *Seiches,  'Energy 
transport,  'Estuaries,  Mathematical  studies,  Dis- 
persion, Advection,  Mathematical  equations,  Den- 
sity stratification,  Computer  programs,  Great 
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Storms  passing  over  the  Great  Lakes,  and  in  par- 
ticular Lake  Erie,  cause  serious  problems.  In  addi- 
tion to  the  obvious  problems  that  recreational  users 
encounter,  storms,  by  causing  storm  surges  and 
seiches,  initiate  dramatic  and  persistant  water  level 
fluctuations.  These  fluctuations  have  periods  of 
between  3  and  14  hours  depending  upon  location 
on  the  Lake.  The  result  of  such  activity  is  that  tidal 
estuary-like  transport  properties  exist  periodically 
in  river  mouths  adjacent  to  the  Lake  which  seri- 


ously .tliivls  water  quality  transport  and  the  pi'., 

eases  of  sedimentation.  The  following  research 
report  is  one  of  a  four  volume  upon  series  which 
details  aspects  of  this  estuary-like  behavior.  The 
third  volume  explores  the  effect  of  seiche  oscilla- 
tion activity  on  the  stratification  effects  in  a  typical 
estuary.  The  river-estuary  physics  allow  several 
simplifications  to  be  made  in  the  equations.  Since 
the  dominant  transport  processes  occur  longitudi- 
nally, momentum  and  energy  transport  need  to  be 
resolved  only  in  the  longitudinal  direction.  Lateral 
variation  is  minimal  consequently  the  equations 
may  be  laterally  averaged.  Vertical  variations, 
though,  can  be  significant  in  this  process,  therefore 
one  must  leave  variables  in  both  the  longitudinal 
and  vertical  directions.  In  summary,  the  equations 
developed  embody  assumptions  and  simplification 
within  the  scope  of  desired  final  simulation  resolu- 
tion. The  model  developed  has  the  following  char- 
acteristics; (1)  Time  varying  velocity  field;  (2) 
Time  varying  water  surface  elevation;  (3)  Numeri- 
cal solution  capable  of  simulating  flow  direction 
reversals;  (4)  Advective-dispersive  transport;  (5) 
Longitudinal-vertical  density  variation;  (6)  Verti- 
cal density  stratification;  (7)  Coupled  solution  of 
the  Momentum  and  Energy  Transport;  and  (8) 
Two-dimensional,  longitudinal  and  vertical  resolu- 
tion. (Source  code  listings  for  the  model  are  given 
in  the  appendix.  (See  W88-04701,  W88-04702,  and 
W88-04704)  (Lantz-PTT) 
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Storms  passing  over  the  Great  Lakes,  and  in  par- 
ticular Lake  Erie,  cause  serious  problems.  In  addi- 
tion to  the  obvious  problems  that  recreational  users 
encounter,  storms,  by  causing  storm  surges  and 
seiches,  initiate  dramatic  and  persistant  water  level 
fluctuations.  These  fluctuations  have  periods  of 
between  3  and  14  hours  depending  upon  location 
on  the  Lake.  The  result  of  such  activity  is  that  tidal 
estuary-like  transport  properties  exist  periodically 
in  river  mouths  adjacent  to  the  Lake  which  seri- 
ously affects  water  quality  transport  and  the  proc- 
esses of  sedimentation.  The  following  research 
report  is  one  of  a  four  volume  report  series  which 
details  aspects  of  this  estuary-like  behavior.  The 
fourth  volume  identifies  the  mode  structures  of 
Lake  Erie  in  a  typical  estuary  and  suggests  a 
relation  between  the  oscillation  modes  and  the 
shape  of  the  resulting  estuary.  This  study  sought  to 
determine  if  there  is  any  correlation  between  high 
level  fluctuations  due  to  long  period  seiching  activ- 
ity and  the  formation  of  basins,  Sandusky  Bay  in 
particular.  This  will  be  done  in  part  by  means  of  a 
two-dimensional  finite  element  program  to  calcu- 
late periods  of  oscillations  and  relative  displace- 
ment fields  and  by  observing  areas  of  consistent 
erosion.  Chapter  II  contains  a  brief  description  of 
Sandusky  Bay  along  with  its  history  of  formation. 
Chapter  III  is  a  brief  literature  review  of  lake  and 
basin  oscillation  studies.  In  the  fourth  chapter, 
equations  of  motion  used  in  this  study  are  derived. 
In  Chapter  V,  the  finite  element  procedures  used 
to  formulate  and  solve  the  equations  of  motion  are 
given  and  Chapter  VI  contains  the  results  of  the 
model  applied  to  a  nearly  square  test  basin  with 
theoretically  known  periods  of  oscillation.  Appli- 
cation of  the  model  to  Lake  Erie  and  comparison 
of  the  results  to  statistical  analysis  of  water  level 
data  is  done  in  Chapter  VII.  In  Chapter  VIII  the 
study  is  continued  to  Sandusky  Bay,  with  discus- 


sion of  results  appearing  in  Chapter  ix  Conclu 
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The  simultaneous  construction  method  of  single- 
parameter  and  multiparameter  indices  to  evaluate 
trophic  states  for  lakes  utilized  a  principal  compo- 
nent analysis  (PCA)  and  data  about  total  P,  chloro- 
phyll a,  and  Secchi  disk  transparency.  The  data  in 
the  analysis  was  for  surface  water  (0-0.5  m)  collect- 
ed at  38  points  in  22  lakes  in  Japan  during  the 
period  May-October  (stagnation  period)  in  1978- 
1983.  For  this  study,  some  new  techniques  of  data 
treatment  and  application  of  PCA  were  developed 
that  made  it  possible  to  evaluate  the  trophic  state 
of  a  lake  reasonably  over  a  broad  range  of  each 
parameter  and  to  compare  the  three  single-parame- 
ter indices  in  parallel.  The  resulting  single-parame- 
ter and  multiparameter  indices  were  evaluated  by 
comparison  with  the  results  of  Lambou  et  al. 
(Water  Research  17:  1619-1626  (1983)).  The  multi- 
parameter index  proposed  here  was  very  effective. 
(Author's  abstract) 
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The  biomass  and  production  of  the  phytoplankton 
in  a  relatively  unpolluted  reach  of  the  River  Meuse 
were  followed  through  1983  and  1984.  Chloro- 
phyll a  varied  from  0.2  to  about  120  mg/cu  m,  and 
production  ranged  between  0.05  and  5.78  g  C/sq 
m/day.  The  mean  photosynthetic  quotient  was 
1.25.  The  parameters  of  the  light-photosynthesis 
relationship  (P  sub  opt  =  rate  of  light-saturated 
photosynthesis,  and  1  sub  k  =  onset  of  light  satura- 
tion of  photosynthesis)  were  calculated  and  related 
to  the  variations  of  temperature  and  light  in  the 
water  column.  A  simple  model  allowed  calcula- 
tions of  the  annual  production,  which  was  estimat- 
ed to  be  494  g  C/sq  m/yr  in  1983  and  547  g  C/sq 
m/yr  in  1984.  A  model  was  developed  that  ex- 
plains the  relationship  between  phytoplankton  de- 
velopment and  discharge:  this  model  shows  how 
the  effect  of  discharge  can  be  described  by  a 
'dilution  rate'  of  the  plankton  growing  in  the  river 
water.  (Author's  abstract) 
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LABORATORY  STREAM  DESIGN  FOR  BIO- 
LOGICAL RESEARCH, 
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Field  2— WATER  CYCLE 
Group  2H— Lakes 


P.  A.  Home  and,  and  G.  L.  Bennison. 
Water  Research  WATRAG,  Vol.  21,  No.   12,  p 
1577-1579,  December  1987.  2  fig,  9  ref.  Australian 
Water  Resources  Council  Project  84/168. 

Descriptors:  'Laboratory  streams,  'Microcosms, 
*Macroinvertebrates,  *Lotic  environment,  Stream 
biota,  Artificial  watercourses. 

A  three-channel,  recirculating  laboratory  stream 
system  suitable  for  use  in  biological  experimenta- 
tion was  designed.  The  physical  factors  of  water 
flow,  temperature,  light,  substrate,  and  water 
chemistry  can  be  controlled  individually  as  de- 
sired. The  system  was  designed  for  use  with  fresh- 
water benthic  macroinvertebrates  that  normally 
inhabit  rapids  environments.  It  has  been  used  suc- 
cessfully to  identify  preferred  velocities  of  larval 
Simuliidae  (Diptera).  (Author's  abstract) 
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PLAYA  LAKE  BASINS  ON  THE  SOUTHERN 
HIGH  PLAINS  OF  TEXAS,  U.S.A.:  A  HYPOTH- 
ESIS FOR  THEIR  DEVELOPMENT, 

Geological  Survey,  Reston,  VA. 
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W88-04934 


WETLANDS  OF  THE  CHESAPEAKE  BAY  WA- 
TERSHED: AN  OVERVIEW, 

Fish  and  Wildlife  Service,  Newton  Corner,  MA. 
For  primary  bibliographic  entry  see  Field  2L. 
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CHESAPEAKE  BAY  FRESHWATER  WET- 
LANDS: STATUS  AND  RESEARCH  NEEDS, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 

Dept.  of  Wetlands  Ecology. 

G.  M.  Silberhorn. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 

the  Conference   Held   April   9-11,    1985,   Easton, 

Maryland.  1985.  p  25-29,  13  ref. 

Descriptors:  "Chesapeake  Bay,  "Wetlands,  "Re- 
search priorities,  Tide  lands,  Ecosystems,  Nutrient 
cycling,  Sampling,  Decomposition,  Sediments. 

Tidal  freshwater  wetlands  have  received  far  less 
scientific  investigation  than  saline  marshes,  but  the 
available  evidence  suggests  that  the  two  ecosys- 
tems share  similar  ecological  values.  In  particular, 
current  literature  demonstrates  that  tidal  freshwa- 
ter wetlands  definitely  influence  both  the  timing 
and  type  of  nutrients  entering  adjacent  estuary 
systems.  Because  of  the  scarcity  of  studies  on  tidal 
freshwater  wetlands,  goal-oriented  research  pro- 
grams are  needed  to  increase  understanding  of 
nutrient  cycling  processes  and  plant  community 
structure  in  these  systems.  In  order  to  develop 
accurate  nutrient  cycling  models,  research  projects 
need  to  address  the  following  research  gaps:  (1) 
sampling  methods  that  accurately  and  reliably  esti- 
mate below  ground  biomass  need  to  be  developed 
in  order  to  better  assess  total  net  production  of 
wetland  vegetation;  (2)  decomposition  must  be 
thoroughly  analyzed  in  order  to  increase  under- 
standing of  production-nutrient  relationships;  and 
(3)  nutrient  cycling  research  programs  must  con- 
sider both  vegetation  and  sediment  as  contributing 
components  to  the  system.  (See  also  W88-04934) 
(Lantz-PTT) 
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SEDIMENTARY  PROCESSES  AND  SEA 
LEVEL  RISE  IN  TIDAL  MARSH  SYSTEMS  OF 
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MANAGING  LANDSCAPES  FOR  HUMANITY 
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ROLE  OF  NON-TIDAL  AND  TIDAL  FRESH- 
WATER MARSHES  IN  REDUCING  NUTRIENT 
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mental Sciences. 
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All  wetland  types  have  the  potential  to  intercept 
and  retain  nutrients,  with  the  degree  and  extent  of 
retention  most  dependent  upon  the  wetland's  hy- 
drological  characteristics  and  the  amount  of  peat, 
surface  litter,  and  organic  matter  within  the  soil. 
While  tidal  freshwater  marshes  surrounding  the 
Chesapeake  Bay  theoretically  should  intercept  and 
retain  significant  amounts  of  nutrients,  they  may 
not  be  as  efficient  as  salt  marshes  due  to  the  almost 
complete  disappearance  of  plant  material  and  litter 
during  autumn,  winter,  and  early  spring.  There  is 
almost  no  data  on  the  interception  of  nutrients  by 
non-tidal  freshwater  wetlands  and  their  role  in  the 
total  nutrient  budget  of  the  Bay.  Thus,  it  is  essen- 
tial that  the  role  of  this  wetland  type  in  nutrient 
removal  be  carefully  and  thoroughly  investigated. 
This  investigation  recommends  that:  (1)  Tidal 
freshwater  marshes  should  be  protected  from  alter- 
ation and  destruction  to  the  fullest  extent  possible. 
Essentially,  society  is  receiving  'free'  nutrient 
processing  and  retention  with  no  operating  costs; 
(2)  The  role  of  non-tidal  freshwater  marhses  in 
removing  nutrients  which  might  enter  Chesapeake 
Bay  should  be  investigated  in  a  careful  and  detailed 
manner;  (3)  It  is  essential  that  non-tidal  freshwater 
wetlands  be  adequately  protected  until  more  is 
learned  about  their  role  in  the  health  of  the  Bay; 
(4)  The  possibility  of  utilizing  small  artificial  non- 
tidal  wetlands  at  specific  point  sources  of  pollution 
along  the  tributaries  of  the  Bay  should  be  investi- 
gated; (5)  Probably  the  most  important  unknown 
in  dealing  with  the  nutrient  retention  characteris- 
tics of  all  wetlands  concerns  those  variables  which 
control  the  degree  and  extent  of  retention.  (See 
also  W88-04934)  (Lantz-PTT) 
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SUBMERGED  AQUATIC  VEGETATION  IN 
THE  CHESAPEAKE  BAY:  VALUE,  TRENDS 
AND  MANAGEMENT, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  2L. 
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WETLAND  HABITAT  VALUES  TO  UPLAND 
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the   Conference   Held   April   9-11,    1985,   Easton, 

Maryland.  1985.  p  96-104,  23  ref. 
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bution, Brackish  water. 


Riparian  and  tidal  freshwater  wetlands  possess 
vegetative  variety  and  an  associated  edge  effect 
with  adjacent  forests  that  serve  as  a  habitat  for 
many  birds  and  terrestrial  mammals.  Apparently, 
the  form  of  wetland  vegetation  is  more  important 
than  species  composition.  The  degree  to  which  an 
upland  species  uses  a  wetland  depends  upon  the 
requirements  of  the  particular  species,  availability 
of  suitable  upland  habitat,  and  time  of  year.  Loca- 
tion of  a  wetland,  as  well  as  location  in  reference 
to  adjacent  habitat,  are  also  important.  Isolation 
tends  to  reduce  the  habitat  value  for  some  species. 
Wetland  size,  however,  is  apparently  not  an  over- 
riding factor.  The  key  to  wetland  habitat  values  to 
upland  wildlife  is  diversity,  which  can  supplement 
or  take  the  place  of  a  terrestrial  species'  habitat 
requirements.  Wetlands  provide  an  alternative  for 
some  upland  wildlife.  Brackish  water  wetlands, 
which  are  characterized  by  a  more  structurally 
homogeneous  habitat,  enhance  diversity  of  wildlife 
by  providing  plentiful  food  and  cover  for  upland 
wildlife.  (See  also  W88-04934)  (Lantz-PTT) 
W88-04943 


VALUES  OF  WETLANDS  TO  ENDANGERED 
SPECIES  WITHIN  THE  CHESAPEAKE  BAY 
WATERSHED:  MARYLAND  AND  VIRGINIA 
COASTAL  PLAIN, 

Mare  Nostrum  Foundation,  Washington,  DC. 
C.  P.  White. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 
the  Conference  Held  April  9-11,  1985,  Easton, 
Maryland.    1985.  p   105-120,   1  fig,  4  tab,  49  ref. 

Descriptors:  "Wetlands,  "Endangered  species, 
"Chesapeake  Bay,  "Maryland,  "Virginia,  Species 
diversity,  Population  density,  Birds,  Eagles,  Coast- 
al marshes,  Salt  marshes,  Mammals,  Ecological 
distribution,  Fish,  Turtles,  Pelicans,  Osprey. 

The  498,000  acres  of  tidal  and  nontidal  wetlands  in 
the  Chesapeake  basin  have  outstanding  value  to 
wildlife  as  both  permanent  habitat  and  temporary 
feeding  and  nesting  grounds.  Hundreds  of  marsh- 
and  swamp-dwelling  species  inhabit  the  Chesa- 
peake region,  including  nearly  120  different  birds, 
102  reptiles  and  amphibians,  and  20  mammals. 
Many  hundreds,  even  thousands,  of  aquatic  and 
upland  species  benefit  indirectly  from  the  wet- 
lands' hydrologic  and  biological  (e.g.,  food-gener- 
ating) values.  Yet,  only  14  animal  species  found 
within  the  Bay  and  the  coastal  plain  sector  of  the 
Chesapeake  watershed  are  listed  by  the  federal 
government  as  either  endangered  or  threatened 
excluding  whales.  Of  these,  the  bald  eagle  is  the 
only  permanent  breeding  species,  nesting  adjacent 
to  fresh-  and  brackish-water  marshes.  Several 
other  endangered  animals,  including  the  peregrine 
falcon,  red-cockaded  woodpecker,  and  Delmarva 
Peninsula  fox  squirrel  visit  or  border  Chesapeake 
Bay  wetlands,  while  rare  and  endangered  fishes 
and  sea  turtles  depend  upon  these  wetlands  for 
food  and  water  quality  benefits.  Both  the  osprey 
and  the  eastern  brown  pelican  have  recovered  on 
the  Atlantic  Coast  to  a  stable  breeding  status.  (See 
also  W88-04934)  (Lantz-PTT) 
W88-04944 


CONTRIBUTION  OF  WETLANDS  TO  ESTUA- 
RINE  PRODUCTION  AND  FISHERIES;  AN 
OVERVIEW  WITH  EMPHASIS  ON  CHESA- 
PEAKE BAY, 

National  Marine  Fisheries  Service,  Oxford,  MD. 

Oxford  Lab. 

T.  E.  Goodger. 

IN;  Wetlands  of  the  Chesapeake.  Proceedings  of 

the  Conference   Held   April   9-11,    1985,   Easton, 

Maryland.  1985.  p  121-128,  34  ref. 

Descriptors:  "Wetlands,  "Estuaries,  "Productivity, 
"Fisheries,  "Chesapeake  Bay,  Ecosystems,  Species 
diversity,  Ecological  distribution,  Aquatic  plants, 
Tidal  marshes,  Fish,  Intertidal  areas,  Salt  marshes, 
Marshes,  Sea  grasses. 

Approximately  two  thirds,  by  weight,  of  the  shell- 
fish and  finfish  landed  in  this  country  spend  at  least 
part  of  their  lives  in  estuaries.  As  much  as  98%  of 
the  Atlantic  and  Gulf  coast  harvests  are  estuarine- 
dependent.  In  the  Chesapeake  Bay,  such  species  as 
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the  American  oyster  and  white  perch  complete 
their  entire  life  cycles  within  estuarine  waters; 
others  only  use  estuaries  at  certain  stages  of  their 
lives.  Freshwater  spawning  marine  species,  such  as 
striped  bass  and  American  shad,  and  many  marine 
spawners,  such  as  bluefish  and  menhaden,  depend 
upon  estuaries  as  nursery  and  feeding  areas.  Tidal 
wetlands,  particularly  salt  marshes,  have  been  asso- 
ciated with  estuarine  productivity  and  fisheries 
harvest.  In  the  Chesapeake  region,  where  97%  of 
the  fish  harvest  is  estuarine-dependent,  there  are 
approximately  425,000  acres  of  tidal  wetlands.  In 
New  England,  where  only  11%  of  the  harvest  is 
estuarine  dependent,  there  are  less  than  67,000 
acres  of  tidal  wetlands.  Specific  contributions  of 
other  wetland  habitats  are  discussed  briefly.  These 
habitats  include:  seagrass  meadows  (submerged 
aquatic  vegetation;  intertidal  flats;  regularly-flood- 
ed salt  marshes;  intermittently  flooded  marshes; 
tidal  freshwater  marshes;  non-tidal  freshwater  wet- 
lands; and  wetlands  and  fisheries.  (See  also  W88- 
04934)  (Lantz-PTT) 
W88-04945 


VALUES  AND  FUNCTION  OF  CHESAPEAKE 
WETLANDS  FOR  WATERFOWL, 

V.  D.  Stotts. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 
the  Conference  Held  April  9-11,  1985,  Easton, 
Maryland.  1985.  p  129-142,  1  tab,  54  ref. 

Descriptors:  'Wetlands,  'Waterfowl,  'Chesapeake 
Bay,  'Maryland,  Economic  aspects,  Submerged 
plants,  Aquatic  plants,  Geese,  Bottomland,  Tide- 
water, Mud  flats,  Tidal  flats. 

Numbers  of  migrating  waterfowl  in  the  Chesa- 
peake have  been  declining  since  the  mid-1950's  as 
well  as  changing  in  composition.  Several  surveys 
of  Maryland's  emergent  wetlands  have  been  made 
since  the  early  1950s;  surveys  from  1968  indicated 
that  about  308,000  acres  of  this  habitat  remained 
intact.  Of  this  total,  about  2%  was  non-tidal.  An 
omission  from  these  figures  is  the  waters  of  non- 
tidal  streams.  None  of  these  surveys  has  taken  into 
account  the  important  hardwood  bottomlands 
along  streams.  These  lands  have  been  estimated  to 
total  about  355,000  acres,  but  119,600  of  this  acre- 
age has  been  subject  to  extensive  alteration.  In- 
cluding these  important  bottomlands,  a  liberal  esti- 
mate for  total  emergent  wetlands  within  Mary- 
land's Chesapeake  basin  was  about  540,700  acres  in 
1970  (excluding  coastal  wetlands  and  bottomlands 
in  eastern  Worcester  County).  Open  tidal  waters  of 
the  Chesapeake  and  its  tributaries  also  constitute  a 
vital  part  of  Maryland's  wetlands.  The  most  impor- 
tant to  waterfowl  are:  mud  flats  (831  acres);  0'-6' 
depths  of  water  (mlw)  (399,737  acres)  and  6'-12' 
depths  of  water  (282,047  acres).  The  rest  of  the 
Bay  and  its  tidal  tributaries  include  902,367  acres 
of  open  tidal  waters  more  than  12'  deep.  The 
declines  seem  to  parallel  declines  in  submerged 
aquatic  vegation  (SAV)  particularly  for  some  spe- 
cies. Some  species  of  geese,  however,  have  been 
increasing  apprarently  due  to  adaptation  to  new 
food  sources,  i.e.,  agricultural  crops  and  weeds. 
Waterfowl  have  high  economic  and  social  value, 
and  measures  such  as  improved  filtration  of  drain- 
age waters  and  reduction  of  shoreline  erosion  must 
be  utilized  to  preserve  remaining  wetlands  and  the 
waterfowl  that  depend  upon  them.  (See  also  W88- 
04934)  (Lantz-PTT) 
W88-04946 


EFFECTS  OF  LAKES  AND  WETLANDS  ON 
FLOODFLOWS  AND  BASE  FLOWS  IN  SE- 
LECTED NORTHERN  AND  EASTERN 
STATES, 

Geological  Survey,  Ithaca,  NY. 

R.  P.  Nivitzki. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 

the   Conference   Held   April   9-11,    1985,   Easton, 

Maryland.    1985.   p   143-154,   3   fig,  4  tab,   9   ref. 

Descriptors:  'Flood  flow,  'Wetlands,  'Lakes, 
•Hydrologic  properties,  'Mathematical  equations, 
Mathematical  studies,  Base  flow,  Streamflow, 
Flow  profiles,  Flood  peak,  Drainage  flow,  Infiltra- 
tion rate,  Runoff. 

Early  studies  illustrated  the  relationship  between 
flood  peaks  and  base  flows  in  Wisconsin  streams, 


and  percentage  of  basin  covered  by  lakes  and 
wetlands.  These  investigations  developed  equa- 
tions to  estimate  streamflow  characteristics  at  any 
point  on  a  stream  from  basin  characteristics  and 
climate  factors.  The  streamflow  characteristics 
analyzed  included  mean  annual  and  mean  monthly 
flows,  flood  peaks  of  selected  recurrence  intervals, 
and  low  flows  of  selected  durations  and  recurrence 
intervals.  The  basin  characteristics  included  drain- 
age area,  stream-channel  slope,  stream-channel 
length,  basin  storage  (area  of  lakes  and  wetlands), 
basin  elevation,  percent  forest  cover,  and  soil-infil- 
tration rate.  Climatic  factors  such  as  rainfall  inten- 
sity and  distribution,  snowfall,  and  frost  penetra- 
tion, also  were  included.  The  equations  were  de- 
veloped through  multiple  regression  techniques. 
Although  the  regression  equations  described  are 
too  general  to  calculate  the  influence  of  a  particu- 
lar wetland  on  either  floodflows  or  base  flows, 
they  are  adequate  for  the  regional  analysis  of  wet- 
land influence  on  streamflow.  Results  suggest  that 
in  basins  with  large  percentages  of  lakes  and  wet- 
lands, (1)  food  peaks  are  less,  (2)  runoff  in  spring  is 
greater,  and  (3)  base  flow  is  less  than  in  basins  with 
no  large  or  wetlands.  In  basins  with  as  little  as  5% 
lake  and  wetland  area,  flood  peaks  may  be  only 
half  as  large  as  those  in  basin  with  no  lake  or 
wetland  area,  and  further  losses  of  lakes  or  wet- 
lands may  significantly  increase  flood  peaks.  (See 
also  W88-04934)  (Lantz-PTT) 
W88-04947 


MODIFICATION  OF  ACID  MINE  DRAINAGE 
BY  SPHAGNUM-DOMINATED  WETLANDS 
AND  THE  EFFECT  ON  STREAM  WATER 
QUALITY, 

West  Virginia  Univ.,  Morgantown.  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-04950 


IMPACT  OF  AGRICULTURAL  DRAINAGE  AC- 
TIVITIES IN  THE  COASTAL  FLATS  REGION 
OF  THE  CHESAPEAKE  BAY, 

Fish  and  Wildlife  Service,  Annapolis,  MD. 

For   primary   bibliographic   entry   see  Field   6G. 

W88-04952 


MANAGEMENT  OF  AGRICULTURAL  DRAIN- 
AGE WATER  FOR  WATER  QUALITY, 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Soil 

Science. 

For  primary  bibliographic   entry  see   Field   5G. 

W88-04953 


FORESTRY    AND    FOREST    MANAGEMENT 
IMPACTS  ON  WETLANDS, 

Southeastern  Forest  Experiment  Station,  Charles- 
ton, SC. 

For  primary  bibliographic  entry  see  Field  4C. 
W88-04954 


MINIMIZING  ADVERSE  IMPACTS  ON  WET- 
LANDS OF  WATER  QUALITY  ASSOCIATED 
WITH  FOREST  AND  AGRICULTURAL  PRAC- 
TICES, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-04955 


RESOURCE    PROTECTION:    A    DELAWARE 
PERSPECTIVE, 

Delaware  State  Dept.  of  Natural  Resources  and 
Environmental  Control,  Dover.  Wetlands  Section. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-04956 


PENNSYLVANIA'S   WETLANDS:   URBANIZA- 
TION AND  WATERCOURSE  MODIFICATION, 

Corps  of  Engineers,   Beach   Creek,   PA.   Foster 

Joseph  Sayers  Dam. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-04957 


PENNSYLVANIA'S  Will  AM)  REGULA- 
TIONS AND  THK  ARMY  CORPS  Ol  ENC1 
NKKRS  404  PF.RMIi'l  IN(.  IN  PENNSYLVA- 
NIA, 

Pennsylvania  Dept.  of  Environmental  Resources. 
Harrisburg.  Bureau  of  Dams  and  Waterway  Man- 
agement. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-04960 


MARYLAND'S  TIDAL  WETLAND  PROTEC- 
TION PROGRAM  -  PAST,  PRESENT  AND 
FUTURE, 

Maryland  Water  Resources  Administration,  An- 
napolis. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-04962 


PERMIT  COORDINATION  IN  VIRGINIA, 

Virginia  Marine  Resources  Commission,  Newport 
News.  VA. 

For  primary  bibliographic  entry  see  Field  6E. 
W8  8-04963 


LOCAL  CONTROL  OF  WETLANDS  IMPACTS, 

Pennsylvania  Univ.,   Philadelphia.   Dept.   of  City 

and  Regional  Planning. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-04966 


LOCAL  GOVERNMENT  APPROACH  TO  WET- 
LAND PROTECTION, 

Harford  County  Dept.  of  Planning  and  Zoning, 

Bel  Air,  MD. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-04967 


FEDERAL  TAX  CODE  OPPORTUNITIES  TO 
MAINTAIN  WETLANDS, 

Nature  Conservancy,  Arlington,  VA. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-04968 


TAX  DISINCENTIVES  AND  OTHER  FEDERAL 
PROGRAMS  DISCOURAGING  PRESERVA- 
TION OF  WETLANDS, 

Environmental  Law  Inst.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-04969 


MITIGATION  AND  ITS  PROBLEMS, 

Fish  and  Wildlife  Service,  Annapolis,  MD. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-04970 


COMPENSATING  FOR  WETLAND  LOSSES  IN 
THE  MITIGATION  PROCESS, 

Environmental  Concern,  Inc.,  Michaels,  MD. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-04971 


VIRGINIA'S  WETLAND  MITIGATION/COM- 
PENSATION POLICY:  ITS  EVOLUTION  AND 
CURRENT  STATUS, 

For  primary  bibliographic  entry  see  Field  6E. 
W88-04972 


VIRGINIA     WETLANDS     ACT     AND     THE 
FUTURE  OF  WETLANDS  MANAGEMENT, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 

Dept.  of  Ocean  and  Coastal  Law. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-04973 


LAYMAN'S  GUIDE  TO  THE  TAKING  ISSUE, 

Chesapeake  Bay  Foundation,  Inc.,  Annapolis,  MD. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-04974 
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Group  2H— Lakes 

PRIVATE  PROGRAM  FOR  WETLANDS  PRO- 
TECTION AND  CONSTRUCTION:  CHESA- 
PEAKE WILDLIFE  HERITAGE  EXPERIENCE, 

Chesapeake  Wildlife  Heritage,  Easton,  MD. 
For  primary  bibliographic  entry  see  Field  3F. 
W88-04975 


COMBINING  SCIENCE  AND  MANAGEMENT: 
LOOKING  AHEAD  FOR  CHESAPEAKE  WET- 
LANDS CONSERVATION.  HOW  IS  THE  FED- 
ERAL, STATE,  LOCAL  PARTNERSHIP  WORK- 
ING, 

Environmental  Protection  Agency,  Philadelphia, 
PA.  Region  III. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-04976 


HOW    IS    THE    FEDERAL,    STATE,    LOCAL 
PARTNERSHIP  WORKING  IN  VIRGINIA, 

Virginia   Deputy   Secretary   of  Resources,   Rich- 
mond. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-04977 


FEDERAL,   STATE   AND  LOCAL  COOPERA- 
TION IN  WETLANDS  PRESERVATION, 

Baltimore   County   Office   of  Planning,   Towson, 

MD. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-04978 


WETLANDS  PROTECTION  IN  CHESAPEAKE 
BAY  REGION  -  WHERE  WE  GO  FROM  HERE, 

Chesapeake  Bay  Foundation,  Inc.,  Annapolis,  MD. 
For  primary  bibliographic  entry  see  Field  6E. 

W88-04979 


COMPARISON  OF  SEDIMENTATION  RE- 
GIMES IN  FOUR  GLACIER-FED  LAKES  OF 
WESTERN  ALBERTA, 

Illinois  Univ.  at  Chicago  Circle.  Dept.  of  Geologi- 
cal Sciences. 
For  primary  bibliographic  entry  see  Field  2J. 

W88-05023 


GLACIO-LACUSTRINE  SEDIMENTATION  ON 
LOW  SLOPE  PROGRADING  DELTA, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ology. 
For  primary  bibliographic  entry  see  Field  2J. 

W88-05025 


LARGE  LAKES  OF  CHINA, 

Michigan    Univ.,   Ann   Arbor.    Great   Lakes   Re- 
search Div. 
W.  Y.  B.  Chang. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol 
13,  No.  3,  p  235-249,  1987.  3  frg,  10  tab,  17  ref. 

Descriptors:  *Lakes,  *China,  "Lake  characteris- 
tics, Lake  morphology,  Lake  fisheries,  Lake  sedi- 
ments, Water  quality,  Physical  properties,  Chemi- 
cal properties,  Biological  properties,  Fish  manage- 
ment, Fish,  Sediment  loading,  Sediments,  Tecton- 
ics, Tibet,  Ecological  effects,  Geologic  joints. 

China  contains  28  of  the  world's  large  lakes  (>500 
sq  km).  Information  on  these  lakes  is  considerably 
limited.  Details  on  the  origin,  location,  and  the 
physical,  chemical  and  biological  characteristics 
are  provided.  The  prevalent  lake  fish  management 
methods  in  China  are  discussed.  Elements  which 
have  influenced  changes  in  Chinese  large  lakes  are 
also  discussed.  Climatic  conditions  and  tectonic 
uplift  strongly  influenced  the  large  lakes  in  the 
Tibet-Qinghai-Sinkiang  region  while  sediment 
loading  and  human  impacts  continue  to  be  the 
major  concerns  for  the  large  lakes  in  the  Pacific 
basin.  (Author's  abstract) 
W88-05028 


MODELLING  OF  TOXIC  CONTAMINANTS  IN 
THE  NIAGARA  RIVER  PLUME  IN  LAKE  ON- 
TARIO, 

National  Water  Research  Inst.,  Burlington  (Ontar- 


io). 

For  primary  bibliographic  entry  see  Field  5B 

W88-05029 


ENERGY  RELATIONS  IN  CLADOPHORA 
GLOMERATA  FROM  LAKE  ERIE, 

State  Univ.  of  New  York  Coll.  at  Fredonia.  Dept. 

of  Biology. 

K.  E.  Mantai. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

13,  No.  3,  p  279-284,   1987.  4  fig,   1  tab,   16  ref. 

Descriptors:  'Energy,  "Algae,  'Limnology,  'Tem- 
perature effects,  'Energy  balance,  'Photosynthe- 
sis, 'Plant  respiration,  Chlorophyta,  Plant  physiol- 
ogy, Water  temperature,  Lake  Erie,  Temperature, 
Plant  growth,  Starch,  Seasonal  variation,  Respira- 
tion. 

Photosynthesis  and  respiration  measurements  were 
made  at  lake  temperatures  with  Cladophora  glo- 
merata  collected  from  the  eastern  basin  of  Lake 
Erie.  Although  water  temperatures  varied  from  10 
C  in  May  to  almost  25  C  in  July,  neither  photosyn- 
thesis nor  respiration  showed  any  general  increase 
in  rates,  even  though  there  were  wide  daily  fluctu- 
ations. Starch  levels  were  low  during  the  period  of 
rapid  growth  but  then  increased  until  the  time  of 
sloughing.  Chlorophll  content  also  declined  as 
sloughing  approached.  Both  photosynthesis  and 
respiration  rates  did  not  show  a  general  tempera- 
ture-induced increase  as  water  temperatures  rose, 
indicating  that  the  cells  did  not  deteriorate  due  to  a 
negative  4  energy  balance.  Wide  day-to-day  fluctu- 
ations in  the  rates  indicate  that  the  cells  respond 
rapidly  to  environmental  conditions.  (Wood-PTT) 
W88-05030 


DYNAMICS  OF  LAKE  MICHIGAN  PHYTO- 
PLANKTON:  THE  DEEP  CHLOROPHYLL 
LAYER, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

G.  L.  Fahnenstiel,  and  D.  Scavia. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.  3,  p  285-295,   1987.  7  fig,   1  tab,  30  ref. 

Descriptors:  'Deep  water,  'Deep  chlorophyll 
layer,  'Phytoplankton,  'Limnology,  'Temperature 
effects,  'Lake  Michigan,  Plankton,  Aquatic  plants, 
Distribution  patterns,  Chlorophyll,  Thermal  strati- 
fication, Plant  populations,  Plant  growth,  Lake 
morphology,  Species  composition. 

The  dynamics  of  the  Lake  Michigan  deep  chloro- 
phyll layer  (DCL)  were  studied  from  the  period  of 
late  spring  isothermal  mixing  (May)  through  mid- 
stratification  (July-August)  from  1982  to  1984. 
After  the  onset  of  thermal  stratification,  the  DCL 
developed  in  the  15-30  m  region,  and  deepening  to 
25-50  m  in  July,  and  40-70  m  in  August.  Chloro- 
phyll and  phytoplankton  carbon  concentrations  in 
the  DCL  averaged,  respectively,  1.80X  and  1.34X 
epilimnetic  concentrations  during  early  stratifica- 
tion (June).  These  factors  increased  to  5.70X  and 
2.60X  during  mid-stratification.  Although  phyto- 
plankton carbon  concentrations  within  the  DCL 
changed  on  average  only  31%  from  May  through 
July-August,  phytoplankton  species  composition 
exhibited  pronounced  shifts.  Measured  growth, 
sedimentation,  and  zooplankton  species  grazing 
rates  suggest  DCL  formation  was  attributable  to  in 
situ  growth  and  to  a  lesser  extent  to  sedimentation 
and  shade  adaptation.  By  July,  sedimentation  re- 
sulted in  a  net  loss  from  the  DCL.  With  the 
deepening  of  the  DCL  during  mid-stratification, 
the  importance  of  in  situ  growth  decreased  while 
the  importance  of  shade  adaptation  increased.  In 
situ  growth  was  only  important  in  the  upper  part 
of  the  DCL.  Zooplankton  grazing  increased  during 
mid-stratification  and  was  at  least  partially  respon- 
sible for  phytoplankton  concentration  decreases  in 
the  20-50  m  region.  (Author's  abstract) 
W88-05031 


BENTHIC  MACROINVERTEBRATE  ASSOCIA- 
TIONS IN  RELATION  TO  ENVIRONMENTAL 
FACTORS  IN  GEORGIAN  BAY, 

Department  of  Fisheries  and  Oceans,  Ottawa  (On- 


tario). 

M.  G.  Johnson,  O.  C.  McNeil,  and  S.  E.  George. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol 

13,  No.  3,  p  310-327,   1987.  4  fig,  4  tab,  33  ref, 

append. 

Descriptors:  'Limnology,  'Lake  Huron,  'Benthic 
fauna,  'Macroinvertebrates,  'Benthic  environ- 
ment, 'Bays,  'Georgian  Bay,  Aquatic  animals, 
Benthos,  Water  analysis,  Sediments,  Trophic  level, 
Temperature  effects,  Water  temperature,  Oligo- 
chaetes,  Midges,  Organic  matter,  Sand,  Silt,  Clay, 
Phosphorus,  Zinc,  Lead,  Ecosystems,  Mercury, 
Statistical  analysis. 

Association  analysis  of  data  on  benthic  macroin- 
vertebrates in  257  samples  from  Georgian  Bay, 
followed  by  discriminant  analysis  of  water  and 
sediment  characteristics,  facilitated  quantitative  de- 
scription of  trophic  variability  within  a  relatively 
unpolluted  system.  Discriminating  variables  were: 
bottom  water  temperature;  water  pH  and  Ca;  sedi- 
ment organic  matter;  sand;  silt;  clay;  and  total  P, 
Zn,  Pb,  and  Hg.  Four  discriminating  functions, 
accounting  for  86%  of  variance,  indicated  the  im- 
portance of  temperature  first,  concentrations  of 
organic  matter  and  silt  (with  sand  negative) 
second,  and,  in  the  third  and  fourth  functions, 
water  pH  and  Ca.  Associations  which  occurred  at 
cooler  temperatures  consisted  of  Pontoporeia  hoyi 
with  dominant  oligochaetes  and  chironomids  gen- 
erally determined  by  sediment  richness  (organic 
matter  and  silt  content  primarily).  The  associations 
are  specified  for  varying  sediment  richness  and 
water  temperature.  Cluster  analysis  was  used  to 
define  associations  based  on  the  numbers  of  benthic 
macroinvertebrates  found  in  samples.  Continued 
observations  on  the  distribution  of  benthic  ma- 
croinvertebrates in  response  to  abiotic  gradients  in 
a  relatively  unpolluted  system,  should  assist  in 
interpreting  observations  of  enriched  systems 
where  influences  of  natural  and  cultural  factors  are 
often  confused.  (Wood-PTT) 
W88-05033 


COMPARISON  OF  LAKE  ONTARIO  ZOO- 
PLANKTON COMMUNITIES  BETWEEN  1967 
AND  1985:  BEFORE  AND  AFTER  IMPLEMEN- 
TATION OF  SALMONID  STOCKING  AND 
PHOSPHORUS  CONTROL, 
Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

For   primary   bibliographic   entry   see   Field   5G. 
W88-05034 


ASSESSMENT  OF  THE  EFFECTS  OF  CLI- 
MATE WARMING  ON  GREAT  LAKES  BASIN 
FISHES, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 

J.  D.  Meisner,  J.  L.  Goodier,  H.  A.  Regier,  B.  J. 

Shuter,  and  W.  J.  Christie. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

13,  No.  3,  p  340-352,   1987.  3  fig,  2  tab,  93  ref. 

Descriptors:  'Limnology,  'Great  Lakes,  'Water 
temperature,  'Temperature  effects,  'Fish,  'Air 
temperature,  'Ecological  effects,  Environmental 
effects,  Temperature,  Thermal  stress,  Fish  physiol- 
ogy, Habitats,  Population  dynamics,  Fish  popula- 
tions, Climatology,  Species  diversity. 

Information  on  the  influence  of  temperature  on  the 
physiology  and  ecology  of  fish  was  combined  with 
information  on  the  interrelationship  between  cli- 
mate and  physical  limnology,  for  on  initial  assess- 
ment of  the  impact  of  future  climate  warming  on 
fish  and  their  habitats  in  the  Great  Lakes  basin. 
The  predicted  increase  in  mean  annual  air  tempera- 
ture of  3.2  -  4.8  C  is  not  expected  to  extirpate  fish 
taxa  in  the  basin.  Habitat  warming  in  streams  and 
lakes  will  likely  shrink  extant  populations  of  sal- 
monines  and  coregonines  through  reductions  in 
preferred  thermal  habitats,  and  allow  range  exten- 
sions of  cyprinids,  esocids,  centrarchids,  and  icta- 
lurids.  Competition  for  optimal  thermal  space 
within  thermal  niches  will  increase,  resulting  in 
changes  in  community  composition.  Relatively 
rapid  changes  in  water  level  would  adversely 
affect  the  structure  of  wetlands  and  littoral  areas, 
reducing  their  efficacy  as  spawning  and  nursery 
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tress.  Changes  in  yields  from  fisheries  of  pieferreil 
species  are  expected.  (Author's  abstract) 
W8M5035 


NEAR-BOTTOM  CURRENTS  AND  SUSPEND- 
ED SEDIMENT  CONCENTRATION  IN 
SOUTHEASTERN  LAKE  MICHIGAN, 

Argonne  National  Lab.,  IL.  Environmental  Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-05037 


LARGE  LAKE  MODELS  -  USES,  ABUSES,  AND 
FUTURE, 

International  Joint  Commission-United  States  and 

Canada,  Windsor  (Ontario).  Great  Lakes  Science 

Advisory  Board. 

W.  C.  Sonzogni,  R.  P.  Canale,  D.  C.  L.  Lam,  W. 

Lick,  and  D.  Mackay. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

13,  No.  3,  p  387-396,  1987.  1  tab,  34  ref. 

Descriptors:  'Limnology,  'Water  management, 
•Mathematical  models,  'Hydrologic  models, 
•Water  quality  management,  'Model  studies, 
•Great  Lakes,  Water  quality,  Eutrophication,  Haz- 
ardous materials,  Resources  management. 

Mathematical  modeling  has  played  and  should 
continue  to  play  an  important  role  in  Great  Lake 
management  and  scientific  development.  Great 
Lakes  modeling  is  entering  a  phase  of  relative 
maturity  in  which  expectations  are  more  realistic 
than  in  the  past.  For  example,  it  is  now  realized 
that  the  modeling  process  itself  is  valuable  even  if 
the  resulting  models  are  not  immediately  useful  for 
management.  The  major  thrust  in  the  past  has  been 
water  quality  (eutrophication)  modeling,  but  there 
has  been  a  recent  shift  toward  developing  toxic 
substances  models.  Modelers  and  model  users  have 
been  limited  by  a  lack  of  knowledge  of  Great 
Lakes  processes,  limited  data  availability,  and  in- 
complete or  improper  validation.  In  the  future, 
greater  emphasis  is  needed  on  specifying  predic- 
tion uncertainty  and  conducting  proper  model  vali- 
dation -  including  calibration,  verification,  and 
post-audits.  Among  the  Great  Lakes  modeling  ac- 
tivities likely  to  have  the  greatest  payoff  in  the 
near  future  are:  (1)  the  development  and  refine- 
ment of  toxic  substances  models,  (2)  post-auditing 
and  improvement  of  eutrophication  models,  and 
(3)  the  adaptation  of  models  for  use  on  personal 
computers  to  allow  greater  model  utilization.  (Au- 
thor's abstract) 
W88-05038 


RELATIONSHIP  BETWEEN  CARBON,  NITRO- 
GEN AND  CHLOROPHYLL  A  IN  THE  RIA  OF 
PONTEVEDRA,  NW  OF  SPAIN  (RELACIONES 
ENTRE  CARBONO,  NITROGENO  Y  CLORO- 
FILA  A  EN  LA  RIA  DE  PONTEVEDRA,  NO  DE 
ESPANA), 

Instituto  de  Investigaciones  Marinas,  Vigo  (Spain). 
For  primary  bibliographic  entry  see  Field  5C. 
W88-05039 


FORAGING  CHARACTERISTICS  OF  CANADA 
GEESE  ON  THE  NISUTLIN  RIVER  DELTA, 
YUKON, 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
T.  S.  Coleman,  and  D.  A.  Boag. 
Canadian  Journal  of  Zoology  CJZOAG,  Vol.  65, 
No.  10,  p  2358-2361,  October  1987.  4  fig,  21  ref. 
Natural  Sciences  and  Engineering  Research  Coun- 
cil of  Canada  Grant  A2010. 

Descriptors:  'River  mouth,  'Geese,  'Forages, 
•Aquatic  plants,  'Food  habits,  'Nisutlin  River, 
'Yukon  Territory,  Behavior,  Waterfowl,  River 
deltas,  Rhizomes,  Water  level,  Water  level  fluctua- 
tions, Seasonal  variation,  Vegetation. 

Food  selection  by  Canada  geese  (Branta  canaden- 
sis), staging  in  the  autumn  on  the  Nisutlin  River 
delta  in  the  south  central  Yukon  Territory,  was 
investigated  between  August  and  October  of  1981, 
1982,  and  1983.  Three  distinct  plant  associations 
were  used  by  the  foraging  geese:  an  aquatic  asso- 
ciation in  which  rhizomes  of  Potamogeton  richard- 


tonit,  the  dominant  species,  were  eaten;  a  terrestri- 
al and  more  vegetatively  complex  association  in 
which  Equisctum  palustre  was  the  main  plant 
taken;  and  an  association  of  almost  pure  stands  of 
Equisetum  fhiviatile  in  wet  depressions  behind  old 
river  levees.  Availability  of  these  feeding  zones 
depended  on  water  levels  on  the  delta.  When 
water  levels  were  low  (October  1982),  all  feeding 
zones  were  available,  yet  the  geese  fed  almost 
entirely  in  the  Potamogeton  zone,  indicating  a 
preference  for  that  zone.  At  intermediate  water 
levels,  Potamogeton  richardsonii  was  no  longer 
available  and  the  geese  grazed  on  the  complex 
vegetative  zone,  taking  Equisetum  palustre,  Ran- 
unculus reptans,  and  Eleocharis  palustris  in  the 
ratio  of  their  relative  availability  (85:10:5).  Only 
when  water  levels  were  high  did  the  geese  graze 
exclusively  in  the  Equisetum  fluviatile  zone,  the 
least  preferred.  (Author's  abstract) 
W88-05048 


INFLUENCE  OF  WATER  VELOCITY  ON  PAR- 
TICLE CAPTURE  BY  THE  LABRAL  FANS  OF 
LARVAE  OF  SIMULIUM  BIVITTATUM  MAL- 
LOCH  (DIPTERA:  SIMULIIDAE), 

S.  A.  Braimah. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  65, 
No.  10,  p  2395-2399,  October  1987.  8  fig,  2  tab,  37 
ref.  Natural  Sciences  and  Engineering  Research 
Council  of  Canada  Grant  A-5753. 

Descriptors:  'Water  current  velocity,  'Larvae, 
'Feeding  behavior,  'Aquatic  environment,  Insects, 
Aquatic  insects,  Water  currents,  Velocity,  Insect 
behavior,  Insect  control,  Ecosystems. 

Larvae  of  Simulium  bivittatum  Malloch  exposed  to 
water  velocities  of  3.2-47.0  centimeters/second 
(cm/s)  consumed  a  maximum  of  particles  at  veloci- 
ties of  10.0-25.0  cm/s.  Larvae  consumed  signifi- 
cantly fewer  particles  at  velocities  below  and 
above  the  suitable  (10.0-25.0  cm/s)  range.  The 
inability  of  larvae  to  capture  particles  efficiently  at 
low  velocities  (3.2-4.5  cm/s)  is  attributed  to  the 
formation  of  thick  boundary  layers  around  filtering 
structures  (labral  fans).  Steep  velocity  gradients  in 
the  boundary  layer  around  fans  and  probably  high 
drag  forces  on  fans,  contribute  to  the  low  retention 
efficiency  at  high  velocities  (35.0-47.0  cm/s).  The 
drag  forces  and  the  torque  on  particles  at  the 
water-fan  interface  enhance  the  adhesion  of  small 
(0.5-5.7  micrometers)  particles,  which  form  the 
bulk  of  food  particles  in  the  guts  of  the  larvae.  To 
insure  that  the  rates  of  filtration  reflect  the  effect 
of  mechanisms  other  than  seiving  that  are  involved 
in  the  capture  of  particles,  future  studies  on  other 
filter  feeders,  including  particles  smaller  than  pore 
spaces  between  the  filtering  structures  of  orga- 
nisms. Previous  studies  have  dealt  with  the  equa- 
tions of  filtration  rates  that  incorporate  the  idea 
that  more  than  one  capture  mechanism  may  oper- 
ate at  the  same  time  in  one  animal.  Data  on  pest 
species  would  provide  useful  information  for  the 
formulation  of  particulate  insecticides  for  use  in 
management  programs.  (Wood-PTT) 
W88-05049 


SIZE-  AND  AGE-SPECIFIC  PATTERNS  OF 
TRACE  METAL  CONCENTRATIONS  IN 
FRESHWATER  CLAMS  FROM  AN  ACID-SEN- 
SITIVE AND  A  CIRCUMNEUTRAL  LAKE, 

University  of  Western  Ontario,  London.  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05051 


STRUCTURAL  AND  FUNCTIONAL  COMPOSI- 
TION OF  THE  COMMUNITY  OF  CHIRONO- 
MIDAE  (DIPTERA)  IN  A  CANADIAN  SHIELD 
STREAM, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 

R.  S.  Rempel,  and  A.  D.  Harrison. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  65, 

No.  10,  p  2545-2554,  October  1987.  2  fig,  6  tab,  23 

ref. 

Descriptors:  'Water  pollution  effects,  'Ecosys- 
tems, 'Species  composition,  'Streams,  'Species  di- 
versity, 'Midges,  'Aquatic  insects,  Aquatic  life, 
Insects,  Temperature  effects,  Canisbay  Creek,  On- 


tario, Insect  emergence,  Larvae,  Larval  growth, 

Chemical  properties,  Aquatic  environment,   Water 
temperature. 

The  chironomid  community  of  Camsbay  Creek,  a 
Shield  region  stream  flowing  in  Algonquin  Park, 
Ontario,  revealed  substantial  differences  in  species 
structure  and  emergence  phenology  to  that  previ- 
ously described  for  the  community  of  a  spring-fed 
wooded  stream  in  southern  Ontario  I  hese  differ- 
ences are  attributed  to  the  different  chemical  and 
thermal  regimes  in  the  two  streams.  Weekly  sam- 
ples were  taken  from  anchored  floating  emergence 
traps.  Of  the  72  species  found,  15  are  undescribed 
Most  were  either  Orthocladiinae  or  Tanytarsini;  no 
Diamesinae  were  recorded.  Both  univoltine  and 
multivoltine  species  occurred  and  some  of  the 
latter  became  asynchronous  during  spring  and 
summer.  Absolute  temperatures  and  daily  thermal 
divergence  played  important  parts  in  emergence 
cuing.  The  Chironomidae  were  shown  to  be  active 
components  in  the  ecosystem  throughout  the  year, 
indicating  that  the  season  of  larval  growth,  along 
with  relative  body  size,  should  be  considered  in  the 
functional  classification  of  the  species  in  this 
group.  (Author's  abstract) 
W88-05052 


ALGAL    AND    BACTERIAL    ACTIVITIES    IN 
ACIDIC  (PH  3)  STRIP  MINE  LAKES, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Biological 

Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-05058 


DIEL  VERTICAL  MOVEMENTS  OF  THE 
CYANOBACTERIUM  OSCILLATORIA  TERE- 
BRIFORMIS  IN  A  SULFIDE-RICH  HOT 
SPRING  MICROBIAL  MAT, 

Oregon  Univ.,  Eugene.  Dept.  of  Biology. 
L.  L.  Richardson,  and  R.  W.  Castenholz. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  53,  No.  9,  p  2142-2150,  September 
1987.  8  fig,  2  tab,  29  ref.  National  Science  Founda- 
tion grant. 

Descriptors:  'Lakes,  'Springs,  'Cyanobacterium, 
'Hot  springs,  Hydrogen  sulfide,  Oscillatoria  tere- 
briformis,  Thermophilic  bacteria,  Bacteria,  Diurnal 
variation,  Population  dynamics,  Vertical  distribu- 
tion, Sulfides,  Anaerobic  conditions,  Photosynthe- 
sis, Oxygen. 

Oscillatoria  terebriformis,  a  thermophilic  cyano- 
bacterium, carries  out  a  diel  vertical  movement 
pattern  in  Hunter's  Hot  Springs,  Oregon.  Through- 
out most  daylight  hours,  populations  of  O.  terebri- 
formis covered  the  surface  of  microbial  mats  in  the 
hot  spring  outflows  below  an  upper  temperature 
limit  of  54  C.  Upon  darkness  trichomes  move 
downward  by  gliding  motility  into  the  substrate  to 
a  depth  of  0.5  to  1.0  mm,  where  the  population 
remained  until  dawn.  At  dawn  the  population  re- 
turns to  the  top  of  the  mats.  Field  studies  with 
microelectrodes  showed  that  the  dense  population 
of  O.  terebriformis  moved  each  night  across  an 
oxygen-sulfide  interface,  entering  a  microenviron- 
ment  which  was  anaerobic  and  reducing,  a  dramat- 
ic contrast  to  the  daytime  environment  at  the  mat 
surface  where  oxygenic  photosynthesis  resulted  in 
supersaturated  oxygen.  Laboratory  experiments  on 
motility  with  the  use  of  sulfide  gradients  produced 
in  agar  revealed  a  negative  response  to  sulfide  at 
concentrations  similar  to  those  found  in  the  natural 
mats.  The  motility  response  may  help  explain  the 
presence  of  O.  terebriformis  below  the  mat  surface 
at  night.  The  movement  back  to  the  surface  at 
dawn  appears  to  be  due  to  a  combination  of  photo- 
taxis,  photokinesis,  and  the  onset  of  oxygenic  pho- 
tosynthesis which  consumes  sulfide.  (Author's  ab- 
stract) 
W88-05060 


SIMULATION  OF  DYNAMICS  OF  DOUBLE- 
DIFFUSIVE  SYSTEM, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
S.  G.  Schladow. 

Journal      of     Hydraulic      Engineering      (ASCE) 
JHEND8,  Vol.  114,  No.  1,  p  1-20,  January  1988. 
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Field  2— WATER  CYCLE 
Group  2H — Lakes 


10  fig,  1  tab,  37  ref. 

Descriptors:  *Lakes,  *Solar  energy,  *Solar  ponds, 
*Ponds,  'Saline  water,  *Saline  lakes,  'Tempera- 
ture,  'Diffusion,  Double-diffusive  system,  Model 
studies,  Mathematical  models,  DYSOSM  model, 
Solute  transport,  Estuaries,  Wastewater  disposal, 
Wind,  Windbreaks. 

The  DYSOSM  model  was  used  to  study  the  dy- 
namics of  a  double-diffusive  system,  the  solar 
pond,  in  which  diffusion  is  dependent  on  both 
temperature  and  salinity  gradients.  This  phenome- 
non is  seen  not  only  in  solar  ponds  but  in  coastal 
areas  receiving  fresh  river  water,  wastewater  efflu- 
ent, or  industrial  waste  discharges.  The  model 
proved  useful  in  the  site  selection  and  design  of 
solar  ponds  sites.  Wind  was  shown  to  cause  severe 
erosion  of  the  gradient  zone,  but  it  produces  condi- 
tions conducive  for  double-diffusive  instability, 
leading  to  higher  fluxes  of  heat  and  salt.  Wind- 
breaks and  floating  nets  are  techniques  useful  in 
reducing  this  instability.  (Cassar-PTT) 
W88-05073 


BACTERIOPLANKTON  IN  LAKE  MICHIGAN: 
DYNAMICS,  CONTROLS,  AND  SIGNIFI- 
CANCE TO  CARBON  FLUX, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
D.  Scavia,  and  G.  A.  Laird. 

Limnology  and  Oceanography  LIOCAH,  Vol.  32, 
No.  5,  p  1017-1033,  September  1987.  6  fig,  3  tab,  56 
ref. 

Descriptors:  'Bacteria,  'Carbon  flow,  'Plankton, 
'Limnology,  Lake  Michigan,  Isotope  studies, 
Grazing,  Aquatic  productivity,  Bacterial  physiolo- 
gy, Bacterial  analysis,  Isotopic  tracers,  Epilimnion, 
Hypolimnion. 

Lake  Michigan  bacterial  production,  based  on  (3H- 
methyl)thymidine  (TdR)  incorporation  and  empiri- 
cally determined  conversion  factors,  decreased 
with  distance  from  shore  (approx  2x  over  30  km), 
was  higher  at  night  (1.4x-2.2x),  and  decreased  with 
depth  (approx  10  x  over  100  m).  TdR-based 
growth  rates  were  consistent  with  independent 
antibiotic-  and  dilution-based  estimates.  Population 
size  varied  little  and  appeared  controlled  by  bal- 
anced growth  and  grazing.  Growth  correlated 
with  temperature  only  below  10  C.  Cell  size 
ranged  from  0.015  to  0.072  cu  um.  Carbon  content 
averaged  0.154  +/-  0.047  picog/cu  microm.  Net 
annual  C  production  was  142  g  C/sq  m/yr. 
Summer  averages  were  28.9  (epilimnion),  10.4  (10- 
35m),  1.6  (hypolimnion)  microgram  C/liter/day, 
and  652  mg  C/sq  m/day  for  the  water  column. 
Flux  to  microconsumers  averaged  8.4  microgram 
C/liter/day  in  the  summer  epilimnion.  It  is  sug- 
gested that  temporal  and  spatial  disequilibrium  of 
labile  organic  C  supply  and  bacterial  use  is  respon- 
sible for  the  apparent  discrepancy  during  summer. 
(Author's  abstract) 
W88-05091 


ELECTROPHORETIC  MOBILITY  OF  NATU- 
RAL PARTICLES  AND  CULTURED  ORGA- 
NISMS IN  FRESHWATERS, 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 

J.  Gerritsen,  and  S.  W.  Bradley. 

Limnology  and  Oceanography  LIOCAH,  Vol.  32, 

No.  5,  p  1049-1058,  September  1987.  6  fig,  2  tab,  20 

ref.  NSF  Grant  BSR  84-15851. 

Descriptors:  'Electrophoresis,  'Limnology,  'Par- 
ticulate matter,  'Organic  carbon,  'Hydrogen  ion 
concentration,  Chlorella,  Klebsiella,  Microcystis, 
Habitats,  Hardness,  Filter  feeding,  Dissolved 
solids,  Lakes,  Streams,  Homeostasis. 

Electrophoretic  mobility  (EM)  was  measured  on 
natural  particles  from  11  southeastern  United 
States  lakes  and  streams.  The  mobility  decreased 
with  increased  conductivity,  increased  with  dis- 
solved organic  carbon  (DOC),  and  increased  with 
pH.  EM  was  further  measured  in  each  water 
sample  with  pH  adjusted  over  the  pH  range  3-10. 
In  general,  mobility  increased  with  pH,  but  parti- 
cles in  hard  waters  were  only  slightly  affected, 


whereas  particles  in  soft  waters  with  high  DOC 
showed  a  sharper  rise  in  EM  due  to  increased  pH. 
The  experiments  were  repeated  with  Microcystis 
aeruginosa,  Chlorella  vulgaris,  and  Klebsiella  sp.  in 
filtered  water  from  several  of  the  sites.  Cultured 
cells  showed  greater  homeostasis  of  EM  in  the  pH 
gradient  than  the  natural  particles,  but  cells  in  soft 
water  with  high  DOC  had  greater  mobility  than 
those  in  hard  water.  The  three  species  differed  in 
their  mobility:  Microcystis  consistently  had  the 
highest  EM  and  Chlorella  the  lowest;  Chlorella 
was  neutral  in  hard  waters.  The  results  indicate 
that  individual  habitats  and  particle  species  may 
represent  different  challenges  to  filter  feeders, 
based  on  particle  surface  chemistry.  (Author's  ab- 
stract) 
W88-05092 


SEASONAL  AND  LONGITUDINAL  VARI- 
ATIONS IN  APPARENT  DEPOSITION  RATES 
WITHIN  AN  ARKANSAS  RESERVOIR, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-05097 


BIG  SODA  LAKE  (NEVADA):  1.  PELAGIC  BAC- 
TERIAL HETEROTROPHY  AND  BIOMASS, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

J.  P.  Zehr,  R.  W.  Harvey,  R.  S.  Oremland,  J.  E. 

Cloern,  and  L.  H.  George. 

Limnology  and  Oceanography  LIOCAH,  Vol.  32, 

No.  4,  p  781-793,  July  1987.  8  fig,  1  tab,  38  ref. 

Descriptors:  'Meromictic  lakes,  'Heterotrophic 
bacteria,  'Seasonal  distribution,  'Limnology, 
'Nevada,  Mixolimnion,  Anaerobic  conditions, 
Monimolimnion,  Biomass,  Chemocline,  Oxycline, 
Isotope  studies,  Big  Soda  Lake,  Photosynthesis, 
Aquatic  productivity. 

Bacterial  activities  and  abundance  were  measured 
seasonally  in  the  water  column  of  meromictic  Big 
Soda  Lake,  which  is  divided  into  three  chemically 
distinct  zones:  aerobic  mixolimnion,  anaerobic  mix- 
olimnion, and  anaerobic  monimolimnion.  Bacterial 
abundance  ranged  from  5  to  52  million  cells/ml, 
with  highest  biomass  at  the  interfaces  between 
these  zones:  2-4  mg  C/l  in  the  photosynthetic 
bacterial  layer  (oxycline)  and  0.3-1.0  mg  C/l  in  the 
chemocline.  Bacterial  cell  size  and  morphology 
also  varied  with  depth.  Heterotrophic  activity  was 
measured  by  tritiated  thymidine  incorporation  and 
(14C)glutamate  uptake.  Highest  uptake  rates  were 
at,  or  just  below,  the  photosynthetic  bacterial  layer 
and  were  attributable  to  small  (less  than  1  microm- 
eters) heterotrophs  rather  than  large  photosynthet- 
ic bacteria.  These  high  rates  of  heterotrophic 
uptake  apparently  were  linked  to  fermentation. 
Heterotrophic  activity  in  the  highly  reduced  moni- 
molimnion generally  was  much  lower  than  else- 
where in  the  water  column.  Although  the  monimo- 
limnion contained  most  of  the  bacterial  abundance 
and  biomass  (approx  60%),  most  of  the  cells  were 
inactive.  (See  W88-05099  thru  W88-05101)  (Au- 
thor's abstract) 
W88-05098 


BIG  SODA  LAKE  (NEVADA):  2.  PELAGIC  SUL- 
FATE REDUCTION, 

Geological  Survey,  Lakewood,  CO. 

R.  L.  Smith,  and  R.  S.  Oremland. 

Limnology  and  Oceanography  LIOCAH,  Vol.  32, 

No.  4,  p  794-803,  July  1987.  3  fig,  4  tab,  35  ref. 

Descriptors:  'Meromictic  lakes,  'Sulfates,  'Sul- 
fides, 'Limiting  Nutrients,  'Bacteria,  'Limnology, 
Epilimnion,  Anaerobic  conditions,  Monimolim- 
nion, Seasonal  distribution,  Isotope  studies,  Big 
Soda  Lake,  Nevada,  Temperature. 

The  epilimnion  of  hypersaline,  alkaline,  meromic- 
tic Big  Soda  Lake  contains  an  average  58  mmol 
sulfate/1  and  0.4  umol  dissolved  iron/1.  The  moni- 
molimnion, which  is  permanently  anoxic,  has  a 
sulfide  concentration  ranging  seasonally  from  4-7 
mmol/1.  Depth  profiles  of  sulfate  reduction  in  the 
monimolimnion,  assayed  with  35S  tracer  technique 
and  in  situ  incubations,  demonstrated  that  sulfate 


reduction  occurs  within  the  water  column  of  this 
extreme  environment.  The  average  rate  of  reduc- 
tion in  the  monimolimnion  was  3  micromol  sul- 
fate/1/day  in  May  compared  to  0.9  in  October. 
Sulfate  reduction  also  occurred  in  the  anoxic  zone 
of  the  mixolimnion,  though  at  significantly  lower 
rates  (0.025-0.090  micromol/1/day  at  25  m).  Addi- 
tions of  FeS  (1.0  mmol/1)  doubled  the  endogenous 
rate  of  sulfate  reduction  in  the  monimolimnion, 
whereas  MnS  and  kaolinite  had  no  effect.  These 
results  suggest  that  Big  Soda  Lake  is  iron  limited 
and  controlled  by  seasonal  variables  other  than 
temperature.  (See  W88-05098,  W88-05100  thru 
W88-05101)  (Author's  abstract) 
W88-05099 


BIG  SODA  LAKE  (NEVADA):  3.  PELAGIC 
METHANOGENESIS  AND  ANAEROBIC 
METHANE  OXIDATION, 

Institute  of  Water,  Soil,  and  Environmental  Tech- 
nology, Aalborg  (Denmark). 
N.  Iversen,  R.  S.  Oremland,  and  M.  J.  Klug. 
Limnology  and  Oceanography  LIOCAH,  Vol.  32, 
No.  4,  p  804-814,  July  1987.  5  fig,  2  tab,  43  ref. 
NSF  Grant  DEB  81-09994,  Danish  Nat.  Sci.  Res. 
Counc.  Grant  11-3141. 

Descriptors:  'Limnology,  'Meromictic  lakes, 
'Methane  bacteria,  'Methane,  Mixolimnion,  An- 
aerobic conditions,  Monimolimnion,  Isotope  stud- 
ies, Big  Soda  Lake,  Nevada,  Aquatic  productivity. 

In  situ  rates  of  methanogenesis  and  methane  oxida- 
tion were  measured  in  meromictic  Big  Soda  Lake. 
Methane  production  was  measured  by  the  accumu- 
lation of  methane  in  the  headspaces  of  anaerobical- 
ly  sealed  water  samples;  radiotracer  was  used  to 
follow  methane  oxidation.  Nearly  all  the  methane 
oxidation  occurred  in  the  anoxic  zones  of  the  lake. 
Rates  of  anaerobic  oxidation  exceeded  production 
at  all  depths  studied  in  both  the  mixolimnion  (2-6 
vs  0.1-1  nmol/1/day)  and  monimolimnion  (49-85  vs 
1.6-12  nmol/1/day)  of  the  lake.  Thus,  net  consump- 
tion of  methane  equivalent  to  1.36  mmol/sq  m/day 
occurred  in  the  anoxic  water  column.  Anaerobic 
methane  oxidation  had  a  first-order  rate  constant 
8.1  +  or  -  0.5  x  10  to  the  minus  4th  power/day, 
and  activity  was  eliminated  by  filter  sterilization. 
However,  in  situ  methane  oxidation  was  of  insuffi- 
cient magnitude  to  cause  a  noticeable  decrease  of 
ambient  dissolved  methane  levels  over  an  incuba- 
tion period  of  97  hr.  (See  W88-05098  thru  W88- 
05099,  W88-05101)  (Author's  abstract) 
W88-05100 


BIG  SODA  LAKE  (NEVADA):  4.  VERTICAL 
FLUXES  OF  PARTICULATE  MATTER.  SEA- 
SONALITY AND  VARIATIONS  ACROSS  THE 
CHEMOCLINE, 

Geological  Survey,  Menlo  Park,  CA. 
J.  E.  Cloern,  B.  E.  Cole,  and  S.  M.  Wienke. 
Limnology  and  Oceanography  LIOCAH,  Vol.  32, 
No.  4,  p  815-824,  July  1987.  4  fig,  2  tab,  27  ref. 

Descriptors:  'Meromictic  lakes,  'Particulate 
matter,  'Seasonal  distribution,  'Organic  carbon, 
•Chemocline,  'Limnololy,  Mixolimnion,  Pycno- 
cline,  Bacteria,  Seston,  Chlorophyll  a,  Big  Soda 
Lake,  Nevada,  Photosynthesis,  Aquatic  productivi- 
ty, Density. 

Vertical  fluxes  of  particulate  organic  matter  were 
measured  with  sediment  traps  above  and  below  the 
chemocline  of  Big  Soda  Lake  to  define  the  season- 
ality of  sinking  losses  from  the  mixolimnion  and 
determine  the  effectiveness  of  the  chemocline 
(pycnocline)  as  a  barrier  to  the  sinking  of  biogenic 
particles.  Seasonality  of  sedimentation  rates  reflect- 
ed seasonal  changes  in  the  community  of  auto- 
trophs. During  summer-autumn,  when  production 
is  dominated  by  autotrophic  bacteria,  vertical 
fluxes  were  small:  approx  100  mg  C/sq  m/day  and 
approx  0.5  mg  Chi  a/sq  m/day.  Following  the 
winter  diatom  bloom,  vertical  fluxes  increased 
markedly  to  approx  570  mg  C/sq  m/day  and  23 
mg  Chi  a/sq  m/day.  More  than  80%  of  the  seston 
and  about  65%  of  the  particulate  carbon  sinking  to 
the  chemocline  passed  through  it,  showing  that 
this  very  sharp  density  discontinuity  does  not  ef- 
fectively retard  the  sinking  of  particulate  matter. 
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Sinking  losses  of  particulate  matter  were  generally 
small  (appro*  Id"; )  relative  lo  previous  measures 
of  primary  productivity,  indicating  that  the  mixo- 
hmnion  is  a  zone  of  efficient  C  cycling.  Exceptions 
occurred  following  the  winter  bloom,  when  sink 
ing  losses  were  about  40%  of  productivity.  (See 
W88-05098  thru  W88-05100)  (Author's  abstract) 
W88-05101 


ALKALINITY  DYNAMICS  IN  AN  UNACIDI- 
FIED  ALPINE  LAKE,  SIERRA  NEVADA,  CALI- 
FORNIA, 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 
J.  L.  Stoddard. 

Limnology  and  Oceanography  LIOCAH,  Vol.  32, 
No.  4,  p  825-839,  July  1987.  9  fig,  5  tab,  44  ref. 
University  of  California  Water  Resources  Center 
Grant  UCAL-WRC-W-619. 

Descriptors:  'Acid  rain,  'Limnology,  'Hydrogen 
ion  concentration,  'Alkalinity,  'Seasonal  distribu- 
tion, Snowmelt,  Runoff,  Acidification,  Hydraulic 
residence  time,  Mountain  lakes,  Sierra  Nevada, 
Weathering,  Mass  balance  equations,  Groundwater 
runoff. 

Gem  Lake,  a  small,  high-elevation  lake,  undergoes 
an  annual  cycle  of  low  alkalinity  (between  30  and 
40  microeq/1)  during  the  ice-free  season  and  high 
alkalinity  (greater  than  240  microeq/1)  in  fall  and 
winter.  Both  pH  and  alkalinity  decrease  drastically 
during  spring  snowmelt,  but  chemistry  of  the 
snow,  snowmelt,  and  runoff  indicate  that  the  de- 
clines in  alkalinity  are  due  to  dilution  rather  than 
acidification.  The  hydraulic  residence  time  in  the 
lake  increases  from  about  135  days  in  winter  to  less 
than  7  days  during  snowmelt;  high  alkalinity  water 
is  flushed  from  the  lake  and  replaced  by  water 
with  an  ionic  composition  very  near  that  of  the 
snowmelt  runoff.  Increases  in  alkalinity  in  fall  and 
winter  can  be  accounted  for  by  the  rates  of  weath- 
ering in  the  watershed.  A  mass  balance  approach 
was  used  to  reconstruct  the  weathering  reactions. 
It  suggests  that  the  lake  receives  both  surface 
runoff,  with  weathering  products  of  the  hydrolysis 
of  granodiorite  minerals  to  kaolinite,  and  deep 
water  from  subterranean  circulation,  with  the 
products  of  granodiorite  weathering  to  both  kao- 
linite and  smectite.  (Author's  abstract) 
W88-05102 


FIELD  EXPERIMENT  ON  THE  INFLUENCES 
OF  SUSPENDED  CLAY  AND  P  ON  THE 
PLANKTON  OF  A  SMALL  LAKE, 

Shaw  Univ.,  Raleigh,  NC.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-05103 


EXPERIMENTAL  STUDIES  OF  PHYSICAL 
FACTORS  AFFECTING  SESTON  TRANSPORT 
IN  STREAMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-05104 


FLUOROCHROME-STAINING  TECHNIQUE 
FOR  COUNTING  BACTERIA  IN  SALINE,  OR- 
GANICALLY ENRICHED,  ALKALINE  LAKES, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  5A. 

W88-05107 


21.  Water  In  Plants 


EFFECTS  OF  LIGHT  AND  INTERTIDAL  POSI- 
TION ON  SEEDLING  SURVIVAL  AND 
GROWTH  IN  TROPICAL  TIDAL  FORESTS, 

Australian  Inst,  of  Marine  Sciences,  Townsville. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-04509 


CROP-WATER  PRODUCTION  FUNCTIONS 
FOR  SWEET  CORN  AND  COTTON  IRRIGAT- 
ED WITH  SALINE  WATERS, 


Agricultural    Research    Organization,    Bet-Dagan 

(Israel).  Div.  of  Soil  Phytic! 

For  primary  bibliographic  entry  see  Field  3C. 

W88-04639 


MASS  LOSS  AND  NUTRIENT  CHANGES  IN 
DECOMPOSING  UPLAND  OAK  AND  MESIC 
MIXED-HARDWOOD  LEAF  LITTER, 

Tennessee  Valley  Authority,  Oak  Ridge. 

J.  M.  Kelly,  and  J.  J.  Beauchamp. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol,  51,  No.  6,  p  1616-1622,  November-December 

1987.  3  fig,  3  tab,  33  ref. 

Descriptors:  'Forest  watersheds,  'Nutrient  cy- 
cling, 'Decomposition,  'Litter,  Organic  matter, 
Nitrogen,  Potassium,  Calcium,  Sulfur,  Magnesium, 
Mathematical  models,  Model  studies. 

Nylon  net  litterbags  (30  by  30  cm)  containing 
approximately  10  gm  of  upland  oak  leaf  litter  were 
collected  at  30-day  intervals  over  a  1 1 10-d  period 
from  two  upland  oak  (Quercus  sp.)-mixed  hard- 
wood stands  on  the  Cumberland  Plateau  of  Ten- 
nessee. Statistically  significant  differences  (P  < 
or=  0.01)  in  losses  of  mass,  N,  K,  Ca,  and  S  were 
found  between  sites,  whereas  P  and  Mg  losses  did 
not  differ.  Statistical  comparisons  indicated  signifi- 
cant differences  in  mass,  N,  P,  K,  Ca,  Mg  and  S 
loss  between  sites.  Constant  rate  projections  of  the 
time  required  for  the  upland  oak  litter  weight  to 
reach  10%  of  the  original  bag  content  based  on 
365,  730,  and  1095  d  of  data  were  960,  1530,  and 
1770  d,  respectively,  at  the  Camp  Branch  Water- 
shed and  870,  1230,  and  1410  d  at  the  Cross  Creek 
Watershed.  Estimates  of  decomposition  times  de- 
rived from  constant  rate  projections  for  both  cover 
types  were  considerably  less  than  observed  values. 
In  an  attempt  to  obtain  more  realistic  projections 
of  weight  and  nutrient  loss,  several  mathematical 
models  commonly  used  to  examine  decomposition 
data  were  evaluated.  The  results  of  this  analysis,  in 
addition  to  suggesting  that  a  longer  time  is  re- 
quired for  decomposition  than  is  normally  project- 
ed, also  suggest  that  a  single  model  may  not  be 
appropriate  to  describe  all  response  variables.  Data 
presented  here  along  with  the  modeling  work  also 
reiterate  the  fact  that  a  decay  rate  derived  from  a 
single  species  or  group  of  species  must  be  applied 
with  caution  over  larger  landscape  units  because  of 
the  potential  differences  both  within  and  among 
sites.  (Lantz-PTT) 
W88-04650 


RESPONSE  OF  CASSAVA  TO  WATER  STRESS, 

Centro  Internacional  de  Agricultura  Tropical,  Cali 

(Colombia). 

M.A.  El-Sharkawy,  and  J.H.  Cock. 

Plant  and  Soil  PLSOA2,  Vol.  100,  No.  1-3,  p  345- 

360,  1987.  10  fig,  3  tab,  17  ref. 

Descriptors:  'Crop  yield,  'Water  stress,  'Roots, 
•Cassava,  'Leaf  area  index,  Plant  breeding, 
Drought  resistance,  Lysimeters,  Moisture  deficien- 
cy. 

Cassava  (Manihot  esculenta  Crantz),  a  staple  food 
for  a  large  sector  of  thehuman  population  in  the 
tropics,  can  survive  for  several  months  without 
rain.  There  is  a  wide  variation  within  the  cassava 
germplasm  for  tolerance  to  prolonged  drought  and 
the  possibility  to  breed  and  select  for  stable  and 
relatively  high  yields  under  favorable  and  adverse 
conditions  does  exist.  Research  involving  several 
cassava  clones,  using  a  drainage  field  lysimeter  30 
m  x  15  m  x  2.3  m  deep  showed  that  high  root  yield 
under  mid-term  stress  is  not  incompatible  with 
high  yields  under  nonstress  conditions.  Plant  types 
with  high  yield  potential  under  both  conditions 
(e.g.  the  hybrid  CM  507-37)  are  characterized  by 
having  slightly  higher  than  optimum  leaf  area 
index  under  nonstress  conditions,  higher  leaf  area 
ratio  and  more  intensive  and  extensive  fine  root 
system,  perhaps  requiring  diversion  of  more  dry 
matter  into  an  extensive  fibrous  root  system.  (Au- 
thor's abstract) 
W88-04655 


ENERGY     RELATIONS     IN     CLADOPHORA 
GLOMERATA  FROM  LAKE  ERIE, 


State  Univ.  of  New  York  Coll  at  Predonia  Depi 

of  Biology. 

For  primary  bibliographic  entry  sec  Field  211 

W88-05030 


DYNAMICS  OF  LAKE  MICHIGAN  PHYTO- 
PLANKTON:  THE  DEEP  CHLOROPHYLL 
LAYER, 

National   Oceanic   and    Atmospheric    Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
For  primary  bibliographic  entry  see  Field  2H. 

W88-05031 


FORAGING  CHARACTERISTICS  OF  CANADA 
GEESE  ON  THE  NISUTLIN  RIVER  DELTA, 
YUKON, 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-05048 


2J.  Erosion  and  Sedimentation 


MEASUREMENT  OF  WATERDROP  IMPACT 
PRESSURES  ON  SOIL  SURFACES, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

M.  A.  Nearing,  J.  M.  Bradford,  and  R.  D.  Holtz. 
Soil  Science  Society  of  America  Journal  SSSJ04, 
Vol.  51,  No.  5,  p   1302-1306,  September-October 
1987.  3  fig,  1  tab,  19  ref. 

Descriptors:  'Waterdrop  impact,  'Erosion,  'Soil 
surfaces,  'Soil  erosion,  Soil  stability,  Piezometry, 
Loam,  Rain. 

Limited  data  on  pressures  induced  by  waterdrop 
impact  on  soil  surfaces  restricts  the  understanding 
of  the  mechanism  of  soil  detachment  due  to  rain- 
drop impact.  Impact  pressures  on  rigid  surfaces  are 
known  but  their  application  to  soil  surfaces  is 
questionable.  This  study  was  undertaken  to  meas- 
ure vertical  pressures  of  waterdrop  impact  on  soil 
surfaces.  A  1-mm  diameter  piezoelectric  transduc- 
er was  developed  and  measurements  of  impact 
pressures  as  a  function  of  radial  distance  from  drop 
center  were  made.  Dickinson  loam  (coarse-loamy, 
mixed,  mesic  Typic  Hapludoll)  and  Ida  silt  loam 
(Fine-silty,  mixed  (calcareous)  mesic  Typic 
Udorthent)  with  bulk  densities  of  1.0  and  1.2  mg/ 
cu  m  and  with  matric  potentials  of  -0.5  and  -2.5 
kPa  were  used.  The  waterdrop  had  a  diameter  of 
5.6  mm  and  a  fall  height  of  14  m.  Average  peak 
impact  pressures  were  greatest  at  a  distance  of  1.8 
to  2.3  mm  from  center  of  impact  and  of  the  order 
of  190  to  290  kPa.  These  stress  levels  are  almost 
two  orders  of  magnitude  less  than  those  for  impact 
on  a  rigid  surface.  Much  of  the  difference  between 
soil  and  rigid  cases  was  due  to  nonrigid,  nonhomo- 
geneous  nature  of  the  soil  material.  The  remainder 
of  the  difference  in  stress  levels  was  thought  to  be 
due  to  the  effect  of  soil  granularity  or  to  the 
presence  of  surface  and  shear  waves  generated  by 
impact.  (Author's  abstract) 
W88-04501 


INFILTRATION  AND  SOIL  LOSS  OF  THREE 
GYPSUM-AMENDED  ULTISOLS  UNDER  SIM- 
ULATED RAINFALL, 

Georgia  Univ.,  Athens.  Dept.  of  Agronomy. 

W.  P.  Miller. 

Soil  Science  Society  of  America  Journal  SSSJ04, 

Vol.  51,  No.  5,  p  1314-1320,  September-October 

1987. 

Descriptors:  'Soil  amendments,  'Soil  management, 
'Infiltration,  'Soil  erosion,  'Gypsum,  'Ultisols, 
'Simulated  rainfall,  Phosphogypsum,  Runoff,  Soil 
properties. 

By-product  phosphogypsum  (PG)  was  applied  to 
the  surface  of  topsoil  samples  from  three  sandy 
Georgia  Ultisols  at  a  rate  of  5  mg/hr  in  0.3  sq  m 
runoff  trays  to  test  the  efficacy  of  this  amendment 
in  enhancing  infiltration  of  these  soils.  Simulated 
rainfall  was  applied  at  50  mm/hr  for  2.5  hr  in  an 
initial  1-hr  (dry)  event  and  three  subsequent  0.5  hr 
(wet)  events  applied  24  hr  later.  In  the  absence  of 
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gypsum,  infiltration  rate  stabilized  at  10  mm/hr  for 
the  Cecil  soil  (Typic  Hapludults),  5  mm/hr  for  the 
Wedowee  (Typic  Hapludults),  and  1  mm/hr  for 
the  Worsham  (Typic  Ochraquults),  with  surface 
crusting  and  sand  sorting  apparent  on  all  the  soils. 
Surface-applied  PG  roughly  doubled  the  final  infil- 
tration rate  of  the  Cecil  and  Wedowee  soils,  and 
increased  infiltration  of  the  Worsham  to  a  lesser 
degree.  Cumulative  and  average  infiltration  was 
significantly  higher  on  all  of  the  PG-amended  soils. 
Soil  loss  on  the  Worsham  and  Wedowee  soils  was 
decreased  by  50%  with  the  use  of  PG,  and  was 
reduced  by  30%  on  the  Cecil.  Sediment  concentra- 
tions were  somewhat  lower  during  the  wet  events 
with  PG  treatment  for  the  Worsham  and 
Wedowee  soils,  showing  that  less  detached  soil 
was  available  for  transport.  Although  sediment 
particle  sizes  for  control  soils  were  15  to  30%  clay 
and  60  to  75%  silt  PG-amended  soils  showed  no 
clay-sized  sediment  in  the  runoff,  but  higher  silt 
contents.  Electrical  conductivity  measurements  of 
the  runoff  suggest  the  very  low  electrolyte  concen- 
trations in  the  untreated  soils  promote  dispersion, 
resulting  in  pore  blockage  and  high  sediment  trans- 
portability, whereas  PG  maintained  a  high  enough 
electrolyte  level  (0.5-1.3  dS/m)  to  keep  soil  clays 
flocculated,  thereby  reducing  crusting  and  sedi- 
ment availability.  (Author's  abstract) 
W88-04503 


SEDIMENT- YIELD  HISTORY  OF  A  SMALL 
BASIN  IN  SOUTHERN  UTAH,  1937-1976:  IM- 
PLICATIONS FOR  LAND  MANAGEMENT 
AND  GEOMORPHOLOGY, 

Geological  Survey,  Flagstaff,  AZ. 

R.  Hereford. 

Geology  GLGYB,   Vol.    15,  No.    10,  p  954-957, 

October  1987.  5  fig,  20  ref. 

Descriptors:  *Sediment  yield,  "History,  *Land 
management,  Sedimentation,  Rainfall  intensity, 
Reservoirs,  Sediment  control. 

Alluvium  deposited  in  a  reservoir  from  1937  to 
1976  records  the  sediment-yield  history  of  a  small 
(2.8  sq  km),  high-relief  basin  in  semiarid  southern 
Utah.  Stratification  in  the  alluvium  shows  that 
sediment  was  deposited  in  the  reservoir  only  21 
times  in  38  yr,  a  runoff  recurrence  interval  of  1.8 
yr.  Thus,  on  average,  the  particular  combination  of 
rainfall  intensity,  duration,  and  antecedent  mois- 
ture conditions  producing  runoff  did  not  recur 
often.  On  the  basis  of  the  volume  of  beds  in  the 
reservoir  fill,  sediment  yield  of  individual  runoff 
events  averaged  2500  cu  m/sq  km  (5.3  a-ft/sq  mi) 
with  slightly  less  than  one  order  of  magnitude 
variation.  This  low  variation  is  not  expected  of 
small  basins  and  probably  resulted  from  limited 
hillslope  sediment  supply,  suggesting  that  transport 
processes  were  more  rapid  than  weathering  proc- 
esses. Sediment  yield,  therefore,  was  evidently 
controlled  by  the  availability  of  freshly  weathered 
material.  (Author's  abstract) 
W88-04504 


RAINFALL,  GROUND-WATER  FLOW,  AND 
SEASONAL  MOVEMENT  AT  MINOR  CREEK 
LANDSLIDE,  NORTHWESTERN  CALIFOR- 
NIA: PHYSICAL  INTERPRETATION  OF  EM- 
PIRICAL RELATIONS, 

Cascades  Volcano  Observatory,  Vancouver,  WA. 
For  primary  bibliographic  entry  see  Field  2A. 
W88-04530 


SOIL  LOSS  AND  RUNOFF  FROM  NATURAL 
VELD    IN    THE    CENTRAL    ORANGE    FREE 
STATE  (SEDIMENTVERLIES  EN  OPPERVLA- 
KAFLOOP   VANAF   NATUURLIKE   VELD   IN 
DIE  SENTRALE  ORANJE-VRYSTAAT), 
Orange   Free   State    Univ.,    Bloemfontein   (South 
Africa).  Dept.  of  Soil  Science. 
H.  A.  Snyman,  and  W.  L.  J.  Van  Rensburg. 
Water  SA,  Vol.  13,  No.  4,  p  245-250,  August  1986 
6  fig,  23  ref. 

Descriptors:  *Soil  loss,  *Soil  erosion,  *Runoff, 
*Rainfall-runoff  relationships,  Erosion,  Vegetation, 
Grasses,  Succession,  Simulated  rainfall. 

A  rotating-boom  rainfall  simulation  is  being  used 
to  measure  soil  losses  and  runoff  from  natural  veld 


in  different  successional  stages  at  a  1.8%  slope  on  a 
Valsrivier  soil  form.  Plant  cover  and  composition 
had  a  significant  influence  on  soil  loss  and  runoff. 
Soil  loss  from  the  pioneer  grass  cover  (0.7%  basal 
cover)  was  as  much  as  3.9  t/ha.  No  runoff  was 
recorded  from  the  climax  grass  cover  (7.1%  basal 
cover).  (Author's  abstract) 
W88-04570 


EFFECTS  OF  HYDROLOGICAL  FACTORS  ON 
RIVER  SUSPENDED  SOLIDS  CONTAMINA- 
TION FROM  A  COLLIERY  IN  SOUTH  WALES, 

University  Coll.  of  Swansea  (Wales).  Dept.  of  Ge- 
ography. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-04572 


QUALITY  OF  SUSPENDED  AND  BOTTOM 
SEDIMENTS  OF  THE  ST.  LAWRENCE 
SYSTEM  (CANADA)  (QUALITE  DES  SEDI- 
MENTS EN  SUSPENSION  ET  DE  FOND  DU 
SYSTEME  SAINT-LAURENT  (CANADA)), 
Institut  National  de  la  Recherche  Scientifique, 
Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  5B. 
W88-04591 


BASIN  PROPERTIES  AND  POSTGLACIAL 
EROSION  RATES  OF  MINOR  MORAINES  IN 
IOWA, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agronomy. 
C.  L.  Burras,  and  W.  H.  Scholtes. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  51,  No.  6,  p  1541-1547,  November-December 
1987.  5  fig,  4  tab,  18  ref. 

Descriptors:  *Erosion  rates,  'Moraines,  *Iowa, 
Soil  properties,  Stratigraphy,  Sedimentation,  Parti- 
cle size,  Erosion. 

Two  minor  moraine  basins  in  Story  County,  Iowa, 
were  examined  to  determine  the  extent  and  effect 
of  postglacial  erosion  on  the  present  landscape  and 
stratigraphy.  Minor  moraines  are  subtle  repeating 
ridge  and  valley  landforms  with  relief  of  approxi- 
mately 2  m.  The  stratigraphy  was  examined  in  this 
study  using  grid  and  transect  borings.  A  mantle  of 
locally  derived  postglacial  sediment  blanketed  the 
Late  Wisconsinan  till  in  both  basins.  In  places,  a 
strata  of  coarse  diamicton  separated  the  till  and 
sediment.  The  postglacial  sediment  was  identified 
primarily  on  particle  size  distribution  and  bulk 
density.  After  determining  the  extent  and  thickness 
of  sediment  in  each  basin,  the  sediment  volume  and 
mass  were  calculated.  Previously,  the  Late  Wis- 
consinan till  in  central  Iowa  was  dated  as  being 
deposited  14,000  radio  carbon  years  before  present. 
This  age  was  used  to  calculate  a  gross  annual  rate 
of  postglacial  erosion.  The  basin  with  modern 
relief  of  2.7  m  had  a  0.9  mg/ha/yr  erosion  rate  and 
the  basin  with  modern  relief  of  1  m  had  a  0.7  mg/ 
ha/yr  erosion  rate.  (Author's  abstract) 
W88-04638 


INTERRILL  SOIL  EROSION  PROCESSES:  I. 
EFFECT  OF  SURFACE  SEALING  ON  INFIL- 
TRATION, RUNOFF,  AND  SOIL  SPLASH  DE- 
TACHMENT, 

Purdue  Univ.,  Lafayette,  IN.  Agricultural  Experi- 
ment Station. 

J.  M.  Bradford,  J.  E.  Ferris,  and  P.  A.  Remley. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  51,  No.  6,  p  1566-1571,  November-December 
1987.  7  fig,  3  tab,  22  ref. 

Descriptors:  "Soil  erosion,  *Soil  sealants,  ♦Infiltra- 
tion, *Runoff,  *Interrill  erosion,  Rainfall-runoff  re- 
lationships, Rainfall  impact,  Soil  properties. 

Soil  erosion  from  interrill  areas  is  a  function  pri- 
marily of  soil  detachment  by  raindrop  impact  and 
transport  capacity  of  thin  sheet  flow.  Soil  detach- 
ment normally  is  the  rate-determining  process  and 
is  controlled,  to  a  large  extent,  by  surface  sealing 
and  crusting.  The  purpose  of  this  study  was  to 
measure  the  effect  of  surface  sealing  on  infiltration, 
runoff,  and  soil  loss  for  20  soils  ranging  in  texture 
from  sand  to  clay.  Wash  and  splash  erosion  were 
measured  for  near-saturated  soils  in  0.14-sq  m  Al 


pans  exposed  to  laboratory  simulated  rainfall  with 
an  intensity  of  about  63  mm/h  for  1  h.  For  most 
soils,  wash  and  splash  amounts  decreased  with  time 
due  to  surface  sealing  with  the  decrease  in  wash 
being  much  less  than  the  decrease  in  splash.  Com- 
paring the  20  soils,  surface  sealing  caused  a  reduc- 
tion in  infiltration  rate  ranging  from  1.2  to  36.0 
mm/h  and  an  increase  in  shear  strength  ranging 
from  2.6  to  42.3  kPa,  resulting  in  a  decrease  in  total 
soil  loss  ranging  from  13.3  to  56.8  g/5  min.  Total 
soil  loss,  splash,  and  wash  were  highly  intercorre- 
lated  (p  <0.001).  (See  also  W88-04651)  (Author's 
abstract) 
W88-04641 


INTERRILL  SOIL  EROSION  PROCESSES:  II 
RELATIONSHIP  OF  SPLASH  DETACHMENT 
TO  SOIL  PROPERTIES, 

Purdue  Univ.,  Lafayette,  IN.  Agricultural  Experi- 
ment Station. 

J.  M.  Bradford,  J.  E.  Ferris,  and  P.  A.  Remley. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  51,  No.  6,  p  1571-1575,  November-December 
1987.  5  tab,  28  ref. 

Descriptors:  *Soil  erosion,  *Soil  sealants,  ♦Infiltra- 
tion, *Runoff,  *Soil  splash,  *Interrill  erosion,  Soil 
mechanics,  Soil  stability,  Surface  sealing,  Rainfall- 
runoff  relationships,  Rainfall  impact,  Soil  proper- 
ties, Mathematical  models,  Simulated  rainfall. 

Although  soil  erodibility  is  often  estimated  using 
predictive  equations  based  on  easily  measurable 
soil  parameters,  most  predictive  equations  are  valid 
for  a  limited  group  of  soils  and  do  not  account  for 
temporal  changes  in  surface  conditions.  The 
present  study  sought  to  identify  those  soil  proper- 
ties that  affect  interrill  splash  and  to  develop  an 
interrill  detachment  model  based  on  both  static  and 
dynamic  soil  properties.  Twenty  soils  ranging  in 
texture  from  sand  to  clay  were  exposed  to  labora- 
tory simulated  rainfall  with  an  intensity  if  about  63 
mm/h.  The  development  of  a  surface  seal  de- 
creased infiltration  rate,  splash,  wash  erosion,  and 
increased  soil  strength,  as  measured  with  a  fall- 
cone  device.  The  best  predictor  of  soil  splash  for 
the  surface  seasled  condition  was  a  combined  ki- 
netic energy/fall-cone  strength  (KE/tau)  and  total 
silt  content  term,  and  of  total  soil  loss,  a  KE/tau 
and  coarse  silt  content  term.  Comparing  results 
from  this  study  with  previously  reported  studies,  it 
was  concluded  that  for  improvement  of  laborato- 
ry-based indices,  greater  attention  must  be  given  to 
dynamic  soil  properties  such  as  the  soil's  resisting 
force  to  raindrop  impact  and  surface  flow.  (See 
also  W88-04650)  (Author's  abstract) 
W88-04642 


PARTICLE  SIZE  OF  INTERRILL-ERODED 
SEDIMENTS  FROM  HIGHLY  WEATHERED 
SOILS, 

Georgia  Univ.,  Athens.  Dept.  of  Agronomy. 
W.  P.  Miller,  and  M.  K.  Baharuddin. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  51,  No.  6,  p  1610-1615,  November-December 
1987.  4  fig,  3  tab,  23  ref. 

Descriptors:  *Particle  size,  'Sediment  yield, 
"Weathering,  *Soil  erosion,  Runoff  rates,  Simulat- 
ed rainfall,  Laboratory  experiments,  Silt,  Clays, 
Mathematical  analysis,  Sediment  transport,   Sedi- 


Fifteen  highly  weathered  Alfisols  and  Ultisols 
from  Georgia  were  used  in  runoff/erosion  pan 
studies  to  delineate  sediment  characteristics  of  in- 
terrill-eroding  soils  and  their  relationship  to  soil 
particle  size.  Simulated  rainfall  was  applied  to  the 
pans  at  11.2  cm/hr,  and  runoff  and  sediment  pa- 
rameters were  measured  at  5-min  intervals  for  25 
min.  Runoff  rates  and  sediment  concentrations 
varied  consistently  over  time  for  the  soils  used, 
with  concentrations  increasing  until  peaking  at  10 
to  15  min,  then  decreasing  as  crust  formation 
caused  surface  consolidation  and  decreasing  as 
crust  formation  caused  surface  consolidation  and 
decreased  detachability,  despite  continued  high 
runoff  rates  for  most  of  the  soils.  Sediment  particle 
size  became  fine  after  the  initial  sampling  period, 
and   was  dominated   by   silt-sized   particles,   with 
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lessei  amounts  of  primary  clay  ami  sand.  Silt  sized 
sediment  contents  averaged  over  the  event  ac- 
counted from  50  to  75%  of  the  total  sediment,  and 
were  related  to  a  measure  of  watei  dispersible  soil 
silt  Primary  sediment  clay  tanged  from  10  to  30% 
of  the  sediment,  and  correlated  with  both  water- 
dispersible  and  total  soil  clay.  The  higher  correla- 
tion with  total  clay  may  reflect  the  inadequacy  of 
the  laboratory  dispersion  test  to  accurately  simu- 
late the  highly  dispersive  environment  at  the  soil 
surface,  both  in  terms  of  the  quantity  of  input 
energy  due  to  raindrop  impact,  and  in  the  fact  that 
dispersed  particles  are  constantly  being  removed 
from  the  soil  surface  under  rainfall  conditions.  A 
quadratic  equation  using  soil  clay  described  sedi- 
ment clay  content,  showing  greater  relative  enrich- 
ment of  primary  clay  in  sediments  from  sandy  vs. 
clayey  soils.  The  high  proportion  of  easily  trans- 
portable sediment  generated  by  interrill  erosion  on 
these  soils  poses  a  serious  environmental  problem 
in  areas  of  active  soil  erosion.  (Author's  abstract) 
W88-04649 


MICROBIAL  REDUCTION  OF  STRUCTURAL 
IRON(III)  IN  SMECTITES, 

Illinois    Univ.    at    Urbana-Champaign.    Dept.    of 

Agronomy. 

J.  W.  Stucki,  P.  Komadel,  and  H.  T.  Wilkinson. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  6,  p  1663-1665,  November-December 

1987.  2  fig,  1  tab,  20  ref.  Army  Research  Office 

Contract  No.  DAAG29-84-k-0167. 

Descriptors:  'Microbiological  degradation,  "Iron, 
•Smectites,  *Soil  environment,  'Weathering,  'Soil 
bacteria,  'Reduction,  Bacteria,  Microorganisms, 
Aerobic  environment,  Clays,  Microbiological  stud- 
ies. 

Octahedral  Fe(III)  in  the  crystal  structures  of  three 
different  smectites  was  reduced  to  Fe(II)  by  active- 
ly growing  microorganisms  indigenous  to  the  clay. 
The  smectites  were  SWa-1  ferruginous  smectite 
from  Grant  County,  Washington;  API33a,  Gar- 
field Nontronite;  and  API25,  Upton  montmorillon- 
ite.  Bacterial  growth  was  supported  by  incubating 
clay  suspensions  at  room  temperature  in  a  nutrient 
broth  solution  consisting  of  peptone  and  beef  ex- 
tract. Some  samples  were  first  sterilized  (by  auto- 
claving),  then  seeded  with  bacteria  that  had  been 
isolated  previously  from  the  SWa-1  sample.  The 
effect  of  02  on  microbial  reduction  of  Fe(III)  was 
also  tested.  Results  revealed  that,  in  all  three  clays, 
about  0.30  mmol  Fe(III)/g  clay  was  reduced  to 
Fe(II)  by  bacteria  in  a  28-day  period.  The  specific 
organism  responsible  for  Fe  reduction  has  yet  to  be 
classified,  but  it  was  more  efficient  in  samples  that 
had  not  been  purged  of  02,  and  it  appears  to  be 
indigenous  to  the  SWa-1  clay.  (Author's  abstract) 
W88-04654 


METHODOLOGY  OF  MODELING  SEDIMENT 
TRANSPORT  IN  WATER  RESOURCES  SYS- 
TEMS, 

Mississippi  Univ.,  University.  Center  for  Computa- 
tional Hydroscience  and  Engineering. 
S.  S.  Y.  Wang. 

IN:  Proceedings  of  the  Seventeenth  Mississippi 
Resources  Conference,  March  25-27,  1987,  Missis- 
sippi. 1987.  p  41-53,  17  fig,  15  ref.  Mississippi 
Water  Resources  Research  Inst.  Grant  No.  G1026- 
05. 

Descriptors:  'Sediment  transport,  'Model  studies, 
'Hydraulic  models,  'Computer  models,  Simulation 
analysis,  Mathematical  studies,  Hydraulic  proper- 
ties, Hydrodynamics. 

The  capabilities  and  limitations  of  several  hybrid 
simulation  models  developed  and  tested  recently 
by  the  Center  for  Computational  Hydroscience 
and  Engineering  at  the  University  of  Mississippi 
were  evaluated  for  sediment  transport.  Numerical 
methodologies  and  reliable  empirical  functions 
were  applied  to  construct  these  numerical-empiri- 
cal models.  Not  only  are  the  hydrodynamic  and 
sediment  transport  phenomena  predicted  by  these 
models  reasonable,  but  their  validity  and  accuracy 
have  also  been  verified.  It  has  become  clear  that 
cost-effective  research  methodology  in  hydraulic 
and    sedimentation    investigations    of    water    re- 


sources Systems  should  be  a  well-coordinated  com- 
bination of  physical  or  hydraulic  modeling  and 
computational  simulation,  and  that  the  computer 
simulation  of  a  complete  water  resources  system 
should  be  carried  out  by  a  mixed-dimensional  (d) 
model  specially  formulated  by  the  most  appropri- 
ate 1-d,  2-d,  quasi-3-d,  and  fully  3d  modules  to 
represent  different  parts  of  the  specific  system,  so 
that  it  can  be  modeled  accurately  and  efficiently. 
(See  also  W88-04655)  (Lantz-PTT) 
W88-04675 


STREAM  CHANNEL  EROSION  CONTRIBU- 
TION TO  SEDIMENT  YIELDS  IN  COMPLEX 
WATERSHEDS, 

Agricultural  Research  Service,  Oxford,  MS. 
A.  J.  Bowie. 

IN:  Proceedings  of  the  Seventeenth  Mississippi 
Resources  Conference,  March  25-27,  1987,  Missis- 
sippi. 1987.  p  55-61,  6  fig,  7  tab,  8  ref. 

Descriptors:  'Channel  erosion,  'Sediment  yield, 
'Mississippi,  Channel  flow,  Streams,  Erosion  rates, 
Sediment  transport,  Erosion,  Dredging. 

Surveys  were  made  over  a  19  year  period  on 
approximately  57  miles  of  permanent  well-defined 
channels  in  a  north  Mississippi  watershed.  These 
surveys  were  made  in  order  to  determine  the 
extent  of  channel  contribution  to  sediment  yield. 
Surveys  indicated  erosion  rates  for  natural  un- 
dredged  channels  ranged  from  12  to  55%  of  the 
total  watershed  sediment  yield.  With  the  exception 
of  one  subwatershed,  channel  bed  erosion  was 
twice  as  much  as  bank  erosion.  The  studies  re- 
vealed that  soil  conditions,  land  use  changes,  and 
channel  dredging  have  a  profound  effect  on  chan- 
nel erosion.  Because  deposition  usually  occurs  in 
most  of  the  downstream  drainageways,  they  must 
be  dredged  periodically,  and  as  a  result,  a  high  rate 
of  erosion  may  occur.  Channel  erosion  rates  for  a 
recently  dredged  channel  were  exceedingly  high. 
A  change  in  the  flow  regime  resulted  in  greatly 
increased  velocities,  which  caused  excessive  ero- 
sive action  along  unprotected  channel  banks. 
During  high  stages  and  prolonged  periods  of  storm 
flow,  the  moisture  content  of  the  channel  banks 
increased  to  the  point  of  saturation.  Soil  resistance 
to  shear  was  overcome  by  its  own  weight  causing 
large  sections  of  the  bank  to  slide  into  the  stream. 
Channel  erosion  rates  as  high  as  430  tons/inch  of 
runoff/yr  were  computed  for  the  dredged  channel. 
This  is  equivalent  to  13,000  tons/channel  mile/yr. 
Combined  channel  erosion  for  the  19  year  period 
of  record  averaged  29%  of  the  total  measured 
sediment  discharge  for  the  177  sq  mi  watershed. 
(See  also  W88-04655)  (Lantz-PTT) 
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FECTED ESTUARY  TRANSPORT.  VOLUME  1: 
A  REVIEW  OF  ESTUARY  HYDRAULICS  AND 
TRANSPORT  AS  APPLIED  TO  RIVERS  TRIB- 
UTARY TO  LAKE  ERIE, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2H. 
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ANALYSIS  OF  GREAT  LAKES  SEICHE  AF- 
FECTED ESTUARY  TRANSPORT.  VOLUME  2: 
LITTORAL  DRIFT  PROCESSES  AT  ESTUARY 
MOUTHS  -  A  CASE  STUDY  AT  OLD  WOMAN 
CREEK  IN  LAKE  ERIE, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2H. 
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ASPECTS  OF  GREAT  LAKES  SEICHE  AF- 
FECTED ESTUARY  TRANSPORT.  VOLUME  3: 
A  LATERALLY  AVERAGED  MODEL  OF  MO- 
MENTUM AND  ENERGY  TRANSPORT  WITH 
APPLICATION  TO  SEICHE  HYDRAULICS, 
Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2H. 
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ASPECTS  OF  GREAT  LAKES  SEICHE  Al 
11(111)  ESTUARY  TRANSPORT.  VOI  I  All  4: 
THE  EFFECT  OF  LAKE  ERIE/SANDUSKY 
BAY  SEICHE  OSCILLATIONS  ON  THE  FOR- 
MATION OF  SANDUSKY  BAY, 
Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neei  ing 

For  primary  bibliographic  entry  see  Field  2H. 
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DEVELOPMENT  OF  A  SEDIMENT  TRANS- 
PORT MODEL  FOR  FIELD  APPLICATIONS, 

Mississippi  Univ.,  University.  Center  for  Computa- 
tional Hydroscience  and  Engineering. 
S.  S.  Y.  Wang. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-1 16793/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Mississippi  Water  Resources  Research  Insti- 
tute, Mississippi  State,  Technical  Interim  Report 
G 1234-06,  July  1987.  31  p,  20  fig,  39  ref.  Contract 
No.  1 4-08-00 1-G 12 34.  Project  No.  USGS  G1234- 
06. 

Descriptors:  'Mathematical  models,  'Model  stud- 
ies, 'Simulation  analysis,  'Sediment  transport 
model,  Soils,  Sedimentation,  Cost  analysis,  Mixed- 
dimensional  models,  Model  testing. 

A  numerical-empirical  computational  model  is 
needed  to  investigate  the  sedimentation  process 
occurring  in  water  resources  systems.  In  a  previous 
research  project,  the  basic  mathematical  modeling 
methodology  for  simulating  the  hydrodynamic  as 
well  as  sedimentation  phenomena  has  been  ad- 
vanced significantly.  A  series  of  1-d,  2-d,  and  3-d 
numerical-empirical  models  has  been  developed.  In 
this  new  project,  all  of  these  models  are  being 
improved  and  refined,  so  that  models  have  been 
verified  by  the  laboratory  hydraulic  models.  The 
capabilities  and  limitations  of  these  improved  com- 
putational models  are  described.  In  order  to 
achieve  the  optimum  cost-effectiveness,  a  mixed- 
dimensional  model  is  to  be  assembled,  which  con- 
sists of  all  the  models  having  been  developed.  This 
mixed-dimensional  model  is  to  be  utilized  in  the 
investigation  of  a  larger  water  resources  system,  in 
which  the  1-d  model  may  be  adopted  in  a  subre- 
gion  where  the  variations  of  field  properties  in  the 
lateral  and  vertical  directions  are  not  as  significant 
as  those  in  the  longitudinal  direction,  the  2-d 
models  can  be  utilized  in  subregions  where  shallow 
water  flow  approximation  can  be  applied,  and  the 
3-d  models  are  applied  in  the  close  vicinities  of 
hydraulic  structures,  where  the  flow  and  sediment 
transport  phenomena  are  highly  three-dimensional. 
This  most  cost-effective  model  is  to  be  completed 
and  applied  to  study  the  sedimentation  effect  on 
water  resource.  (Wang-U.  MS.) 
W88-04751 


OGALLALA  DEPOSITIONAL  MYSTERY, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Geosciences. 
C.  C.  Reeves  Jr. 

IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  129-156, 
15  fig,  42  ref. 

Descriptors:  'Alluvial  deposits,  'Geologic  history, 
'Ogallala  Aquifer,  'Alluvial  fans,  'Alluvial 
aquifers,  'Deposition,  Aquifer  characteristics,  Sed- 
imentary structures,  Aquifers,  Geology,  Ground- 
water reservoirs,  Petrology. 

Previous  investigators,  using  little,  selective,  or 
even  no  substantive  evidence,  have  suggested  that 
the  Ogallala  section  of  West  Texas  represents  ev- 
erything from  a  gigantic  alluvial  fan  to  a  series  of 
individual,  overlapping  fans  of  different  ages  (but 
collectively  of  Ogallala  age).  Correlation  of  all 
available  evidence,  which  includes  clay  mineralo- 
gy, invertebrate  (mollusks)  remains,  vertebrate  and 
fossil  floral  zones,  and  petrology  of  Ogallala  grav- 
els, indicates  that  Ogallala-aged  sediment  was  de- 
posited contemporaneously  from  Nebraska  south 
to  at  least  the  Lubbock,  Texas,  area.  This  evidence, 
when  combined  with  water  well  logs  and  outcrop 
data  in  New  Mexico,  shows  that  four  major  stream 
systems  persisted  throughout  Ogallala  time  in  the 
eastern  New  Mexico  -  West  Texas  area.  Thus,  the 
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Ogallala  section  of  West  Texas  is  not  a  series  of 
overlapping  fan  lobes  of  different  ages,  but  a  series 
of  coalescent  fan  lobes  produced  by  lateral  merg- 
ing. Even  so,  substantial  regional  evidence  shows 
that  the  Ogallala  of  the  Southern  High  Plains  was 
not  deposited  entirely  by  fluvial  processes.  Because 
of  topographic  highs  in  the  central  part  of  the 
Southern  High  Plains,  and  regional  lows  to  the 
north  and  southwest  produced  by  dissolution  of 
Permian  salt,  initial  (Valentine)  deposition  prob- 
ably occurred  north  of  the  Canadian  River  and 
southwest  of  the  Mescalero  Ridge  in  New  Mexico. 
However,  the  absence  of  westward-facing  escarp- 
ments allowed  lowermost  Ogallala  sediments  to 
also  override  more  eastern  mesa-like  areas,  prob- 
ably before  bounding  escarpments  were  buried  by 
adjacent  alluvial  debris.  (See  also  W88-04894)  (Au- 
thor's abstract) 
W88-04903 


DEVELOPMENT  AND  ESCARPMENT  RE- 
TREAT OF  THE  SOUTHERN  HIGH  PLAINS, 

Geological  Survey,  Reston,  VA. 
W.  R.  Osterkamp,  and  W.  W.  Wood. 
IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  177-193, 
3  fig,  48  ref. 

Descriptors:  *Geomorphology,  "Ogallala  Aquifer, 
♦Geologic  formations,  'Geologic  history,  Aquifer 
characteristics,  Alluvial  aquifers,  Petrology, 
Playas,  Geohydrology,  Geomorphology,  Geology, 
Erosion,  Runoff,  Alluvial  deposits,  High  Plains, 
Pliocene,  Pleistocene,  Holocene. 

Available  geologic  and  hydrologic  information 
suggests  that  types  and  rates  of  processes  eroding 
the  Ogallala  Formation  of  the  Southern  High 
Plains  have  been  variable  through  time.  Following 
the  cutoff  of  water  and  sediment  from  the  west  by 
the  Pecos  River  starting  in  the  early  Pliocene 
Epoch,  the  surface  of  the  present  Southern  High 
Plains  became  quite  stable,  had  little  fluvial  ero- 
sion, and  developed  a  massive  caliche  caprock. 
However,  precipitation  was  probably  too  great 
east  of  the  present  escarpment  to  favor  caprock 
formation  significantly,  and  therefore  resistant  out- 
liers of  the  Ogallala  Formation  are  lacking.  Fluvial 
erosion  during  the  Pliocene  and  Pleistocene 
Epochs  was  probably  active  east  of  the  present 
plateau,  but  Holocene  erosion  and  perennial 
streamflow  on  the  present  Southern  High  Plains 
have  been  very  limited.  Holocene  scarp  retreat  has 
occurred  principally  by  seepage  erosion  and  relat- 
ed processes  of  mass  wasting.  (See  also  W88- 
04894)  (Author's  abstract) 
W88-04905 


COMMENTS  ON  THE  GEOLOGIC  HISTORY 
OF  THE  OGALLALA  FORMATION  IN  THE 
SOUTHERN  PANHANDLE  OF  NEBRASKA, 

Nebraska  Geological  Survey,  Lincoln. 
R.  F.  Diffendal  Jr. 

IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  194-216, 
8  fig,  1  tab,  54  ref. 

Descriptors:  'Geologic  history,  *Ogallala  Aquifer, 
•Geologic  formations,  'Nebraska,  'Aquifer  char- 
acteristics, Geohydrology,  Geology,  Petrology, 
Erosion,  Deposition,  Alluvial  plains,  Alluvial  de- 
posits, Alluvial  fans,  Alluvial  aquifers,  Wyoming, 
Colorado,  Volcanic  ash. 

The  southern  Panhandle  of  Nebraska  and  the  ad- 
joining parts  of  southeastern  Wyoming  and  north- 
eastern Colorado  are  unusual  places  to  examine  the 
geologic  history  of  the  Ogallala  Formation  because 
they  are  much  closer  to  the  source  areas  of  much 
of  the  sediment  which  makes  up  the  unit  than  are 
other  sites  along  the  Ogallala  coutcrop  belt.  This 
study  in  Nebraska  combined  with  results  of  earlier 
work  there,  in  southeastern  Wyoming,  and  north- 
eastern Colorado,  outlines  the  complex  cut  and  fill 
history  of  the  Ogallala  close  to  Rocky  Mountain 
source  areas.  Parts  of  the  Ogallala  consist  of  fills  of 
sand  and  gravel,  including  very  large,  locally  de- 
rived clasts,  deposited  in  anastomosing  channels 
carved  into  bedrock.  These  channels  may  be  sever- 
al kilometers  wide,  up  to  50+  meters  deep,  and 
may  cut  across  other  older  Ogallala  channels  with 


similar  geometries.  Local  tributary  fills  also  occur 
in  the  Ogallala.  These  fills  usually  are  composed  of 
sediments  eroded  by  streams  from  Miocene  and 
Oligocene  sandstone  and  siltstone  formerly  ex- 
posed along  paleovalley  sides  near  the  sites  of 
sediment  deposition.  Up  to  six  volcanic  ash  depos- 
its have  been  found  in  superposed  sequences  of  the 
Ogallala  in  the  study  area.  These  deposits  have 
blanket,  lens,  shoestring  and  irregular  geometries. 
Ash  colors  are  shades  of  yellow  and  gray.  Shards 
vary  from  silt  to  coarse  sand  size.  Ash  deposits  are 
up  to  6-7  m  thick.  Caliche  (calcrete  and  silcrete) 
occurs  throughout  the  Ogallala  but  seems  to  be 
better  developed  toward  the  present  top  of  the 
formation.  The  overall  geologic  history  of  the 
Ogallala  in  the  southern  Panhandle  of  Nebraska  is 
one  of  multiple  cycles  of  erosion  and  deposition.  It 
is  not  the  history  of  a  single  major  episode  of 
erosion  followed  by  gradual  valley  filling  that  has 
been  reported  previously  from  elsewhere  along  the 
Ogallala  outcrop  belt.  (See  also  W88-04894)  (Au- 
thor's abstract) 
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SEDIMENTARY  PROCESSES  AND  SEA 
LEVEL  RISE  IN  TIDAL  MARSH  SYSTEMS  OF 
CHESAPEAKE  BAY, 

Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 

For  primary  bibliographic  entry  see  Field  2L. 
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TIDAL  CHANNEL  MAINTENANCE:  A  HY- 
DROLOGICAL  FUNCTION  OF  SALT  WATER 
WETLANDS, 

Lehigh  Univ.,  Bethlehem,  PA.  Fritz  Engineering 

Lab. 

For  primary  bibliographic  entry  see  Field  2L. 
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RESEARCH  IN  GLACIAL,  GLACIO-FLUVIAL, 
AND  GLACIO-LACUSTRINE  SYSTEMS. 

Proceedings  of  the  6th  Guelph  Symposium  on 
Geomorphology,  1980.  Geo  Books,  Norwich, 
England,  1982.  318  p.  Edited  by  R.  Davidson- 
Arnott,  W.  Nickling,  and  B.  D.  Fahey. 

Descriptors:  'Glacial  sediments,  'Glaciology, 
'Glacial  drift,  'Symposium,  'Sedimentation,  Con- 
ferences. 

The  theme  for  this  sixth  symposium  was  on  geo- 
morphology research  in  glacial,  glacio-fluvial,  and 
glacio-lacustrine  marine  systems.  It  was  kept  pur- 
posefully broad  in  order  to  provide  an  opportunity 
for  earth  scientists  from  backgrounds  incorporat- 
ing both  geography  and  geology  to  discuss  their 
common  research  goals.  Sixteen  papers  were  deliv- 
ered during  the  two-day  event,  14  appear  in  full  in 
the  proceedings  and  two  are  represented  by  ab- 
stracts. The  symposium  and  proceedings  were  both 
divided  into  three  parts:  (1)  glacial  erosion  and 
deposition,  (2)  glacio-fluvial  sedimentation  and 
processes,  and  (3)  lacustrine  and  glacio-marine 
sedimentation.  (See  W88-05014  thru  W88-05027) 
(Lantz-PTT) 
W88-05013 


SUBGLACIAL  PROCESSES  AND  THE  DEVEL- 
OPMENT OF  GLACIAL  BEDFORMS, 

University   of  East   Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2C. 
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THE  ICE  GLACIER  BED  INTERFACE, 

Brock  Univ.,  St.  Catharines  (Ontario).   Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  2C. 

W88-05015 


FORMATION    OF    GLACIAL    FLUTINGS    IN 
EAST-CENTRAL  ALBERTA, 

Alberta  Univ.,  Edmonton.   Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2C. 
W88-05016 


CONTEMPORARY  PUSH  MORAINE  FORMA- 
TION IN  THE  YOHO  VALLEY,  BC, 

Memorial  Univ.  of  Newfoundland,  St.  John's. 
For  primary  bibliographic  entry  see  Field  2C. 
W88-05017 


SUBGLACIAL  FLUVIAL  EROSION:  A  MAJOR 
SOURCE  OF  STRATIFIED  DRIFT,  MALA- 
SPINA  GLACIER,  ALASKA, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy. 
For  primary  bibliographic  entry  see  Field  2C. 

W88-05018 


DEPOSITIONAL  PROCESSES  IN  THE  DEVEL- 
OPMENT OF  ESKERS  IN  MANITOBA, 

Manitoba  Dept.  of  Energy  and  Mines,  Winnipeg. 

Mineral  Resources  Div. 

For  primary  bibliographic  entry  see  Field  2C. 

W88-05019 


BED   FORM   DIAGRAMS  AND  THE  INTER- 
PRETATION OF  ESKERS, 

Wilfrid  Laurier  Univ.,  Waterloo  (Ontario).  Dept. 

of  Geography. 

For  primary  bibliographic  entry  see  Field  2C. 
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HYDRAULIC  GEOMETRY  OF  THE  LOWER 
PORTION  OF  THE  SUNWAPTA  RIVER 
VALLEY  TRAIN,  JASPER  NATIONAL  PARK, 
ALBERTA, 

Amoco  Canada  Petroleum  Co.  Ltd.,  Calgary  (Al- 
berta). 

For  primary  bibliographic  entry  see  Field  2E. 
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DERIVATION  OF  A  SUMMARY  FACIES  SE- 
QUENCE BASED  ON  MARKOV  CHAIN  ANAL- 
YSIS OF  THE  CALEDON  OUTWASH:  A  PLEIS- 
TOCENE BRAIDED  GLACIAL  FLUVIAL  DE- 
POSIT, 

Ontario  Geological  Survey,  Toronto. 
For  primary  bibliographic  entry  see  Field  2C. 
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COMPARISON  OF  SEDIMENTATION  RE- 
GIMES IN  FOUR  GLACIER-FED  LAKES  OF 
WESTERN  ALBERTA, 

Illinois  Univ.  at  Chicago  Circle.  Dept.  of  Geologi- 
cal Sciences. 

N.  D.  Smith,  M.  A.  Venol,  and  S.  K.  Kennedy. 
IN:    Research    in    Glacial,    Glacio-Fluvial,    and 
Glacio-Lacustrine  Systems.  Proceedings  of  the  6th 
Guelph    Symposium    on    Geomorphology,    1980. 
1982.  p  203-238,  22  fig,  4  tab,  31  ref. 

Descriptors:  'Glacial  sediments,  'Sedimentation, 
'Glacial  lakes,  'Alberta,  Canada,  Snowmelt,  Lake 
sediments,  Suspended  sediments,  Streamflow,  Gla- 
cial streams,  Sediment  distribution,  Coriodis  force, 
Zooplankton,  Feces. 

Physical  characteristics  and  sedimentation  regimes 
of  4  river-dominated  lakes  fed  by  glacial  meltwater 
are  described  and  compared.  The  4  lakes  (Lower 
Waterfowl,  Peyto,  Hector,  and  Bow)  are  all  locat- 
ed in  intermontane  valleys  in  the  eastern  Canadian 
Rocky  Mountains.  Sedimentation  patterns  are 
strongly  influenced  by  the  type  of  initial  mixing 
between  inflow  and  lake  water.  Each  of  the  4  lakes 
is  characterized  by  one  of  three  kinds  of  inflow 
pattern:  homopycnal,  underflow,  or  overflow-in- 
terflow. Lower  Waterfowl  Lake  is  shallow  and 
unstratified,  and  inflow  carries  uniformly  low  sus- 
pended sediment  concentrations.  Inflow  mixing  is 
homopycnal,  and  fine  sediment  is  dispersed  homo- 
geneously through  the  lake,  yielding  negligible 
cross-lake  and  only  weak  downlake  trends  in  sedi- 
mentation (grain  size,  deposition  rates).  In  Peyto 
Lake,  high  inflowing  suspended  sediment  concen- 
trations result  in  predominantly  underflows,  and 
sediment  transport  and  deposition  patterns  are 
largely  controlled  by  bottom  topography.  Hector 
and  Bow  Lakes  are  both  deep  and  thermally  strati- 
fied during  summer.  Inflowing  river  water,  carry- 
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ing  only  moderate  suspended  loads,  is  less  dense 
than  the  deep  (hypolimnial)  lake  water  and  there- 
fore enters  the  lakes  as  overflows  and  shallow 
interflows  which  are  deflected  rightward  by  the 
Coriolis  effect.  Pronounced  crosslake  as  well  as 
downlake  sedimentation  trends  characterize  both 
lakes.  Abundant  fecal  pellets  of  suspended-sedi- 
ment-ingesting zooplankton,  probably  calanoid  co- 
pepods,  occur  in  Bow  Lake.  These  may  comprise 
an  important,  though  previously  unappreciated, 
mechanism  in  the  dynamics  of  clay  transport  and 
deposition  in  similar  lakes  dominated  by  fine- 
grained clastic  sediments.  (See  also  W88-O5013) 
(Author's  abstract) 
W88-05023 


SITE  LOCATION  AND  INSTRUMENTATION 

ASPECTS  OF  A  STUDY  OF  SEDIMENTATION 

PROCESSES    IN   A    PROGLACIAL   LAKE   IN 

SOUTHEASTERN       BRITISH       COLUMBIA, 

CANADA, 

Toronto  Univ.  (Ontario).  Dept.  of  Geography. 

F.  H.  Weirich. 

IN:    Research    in    Glacial,    Glacio-Fluvial,    and 

Glacio-Lacustrine  Systems.  Proceedings  of  the  6th 

Guelph    Symposium    on    Geomorphology,    1980. 

1982.  p  239-260,  10  fig,  7  ref. 

Descriptors:  *Site  selection,  'Measuring  instru- 
ments, *Glacial  sediments,  'Glacial  lakes,  'Sedi- 
mentation, 'British  Columbia,  'Deltas,  'Density 
currents,  Canada,  Monitoring,  Sediment  transport, 
Glaciohydrology,  Lake  sediments. 

Research  conducted  on  a  small,  unnamed  progla- 
cial  lake  in  southeast  British  Columbia,  Canada,  is 
examined.  The  study  concentrates  on  continuous 
monitoring  of  sediment  concentration,  currents 
and  temperature  in  the  lake  and  correlates  changes 
in  these  parameters  with  the  nature  of  the  sedi- 
ments being  deposited.  Specifically,  the  work  is  a 
process  study  of  lake  bottom  sediments  deposited 
by  density  currents.  A  secondary  goal  is  to  analyze 
the  entire  mesoscale  glacial-hydrologic  system  of 
which  the  lake  is  only  a  component.  The  discus- 
sion outlines  the  characteristics  of  the  site,  the 
general  nature  of  the  study,  and  in  particular, 
describes  the  instrumentation  involved.  The  basin 
instrumentation  consists  of  a  glacier  climate  sta- 
tion, a  central  climate  station,  and  a  lake-delta 
climate  station.  The  underwater  network,  designed 
to  monitor  the  passage  of  density  currents  down 
the  delta  foreslope  and  out  into  the  lake,  consisted 
of  27  sensor  packages  in  a  3  x  3  x  3  array.  Each 
sensor  package  consisted  of  (1)  a  temperature 
sensor,  (2)  a  photo-optical  turbidity  sensor,  and  (3) 
a  suspended  sediment  sampler  system.  (See  also 
W88-05013)  (Lantz-PTT) 
W88-05024 


GLACIO-LACUSTRINE  SEDIMENTATION  ON 
LOW  SLOPE  PROGRADING  DELTA, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ology. 

D.  A.  Leckie,  and  S.  B.  McCann. 
IN:  Research  in  Glacial,  Glacio-Fluvial,  and 
Glacio-Lacustrine  Systems.  Proceedings  of  the  6th 
Guelph  Symposium  on  Geomorphology,  1980. 
1982.  p  261-278,  7  fig,  27  ref.  NRC  Grant  No. 
A5082  and  DOE  Contract  No.  2239-4-154-77. 

Descriptors:  'Glacial  drift,  'Glacial  sediments, 
•Sedimentation,  'Conne  River,  'Newfoundland, 
'Deltas,  Canada,  Lacustrine  sediments,  Sand, 
Clay,  Silt,  Sediment  distribution,  Glaciology. 

Well  exposed  sections  of  lacustrine  sediments  at 
Conne  River,  southern  Newfoundland,  provide  a 
basis  for  the  development  of  a  model  of  glaciola- 
custrine  sedimentation  in  a  recessional,  valley  gla- 
cier environment.  Three  distinct  lithological  units 
occur:  a  lower  unit  of  thin,  parallel-bedded,  very 
fine  sands,  silts  and  clays;  a  middle  unit  of  ripple 
cross-laminated  and  massive  sands  interbedded 
with  clayey-silts;  and  an  upper  unit  of  poorly 
sorted,  structureless  sands  and  gravels  with  crude 
horizontal  stratification.  The  lower  unit  represents 
lake  bottom  sediments  emplaced  by  two  sets  of 
processes.  The  finely  laminated  silts  were  deposit- 
ed out  of  suspension  from  sediments  introduced 
into  the  lake  by  inter-  and  over-flow  currents,  and 


the  sharp-based,  graded  beds  were  deposited  by 
turbidity  currents.  The  sands  of  the  middle  unit 
were  deposited  on  the  front  of  a  low  slope,  pro- 
grading  delta,  subject  to  slump-induced  grain 
flows.  During  quiet  intervals,  finer  material  settled 
out  of  suspension,  and  a  seasonal  periodicity  is 
inferred  from  the  couplets  of  sand  and  clayey-silt 
which  are  present.  The  coarse  upper  unit  repre- 
sents the  proximal,  glaciofluvial,  topset  beds  of  the 
advancing  delta.  The  depositional  processes  recog- 
nized in  the  sediments  suggest  a  refinement  of  the 
existing  models  of  glaciolacustrine  sedimentation 
to  incorporate  situations  where  a  low  slope,  pro- 
grading  glaciofluvial  delta  advances  over  glaciola- 
custrine sediments.  (See  also  W88-05013)  (Author's 
abstract) 
W88-05025 


COARSE  GRAINED  FACIES  OF  GLACIO- 
MARINE  DEPOSITS  NEAR  OTTAWA, 
CANADA, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ology. 

For  primary  bibliographic  entry  see  Field  2C. 
W88-05026 


NEARSHORE  DEPOSITS  OF  THE  CHAM- 
PLAIN  SEA,  NEAR  OTTAWA,  CANADA, 

Reading  Univ.   (England).   Dept.   of  Geography. 
For  primary  bibliographic  entry  see  Field  2C. 
W88-05027 


NEAR-BOTTOM  CURRENTS  AND  SUSPEND- 
ED SEDIMENT  CONCENTRATION  IN 
SOUTHEASTERN  LAKE  MICHIGAN, 

Argonne  National  Lab.,  IL.  Environmental  Re- 
search Div. 

B.  M.  Lesht,  and  N.  Hawley. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.  3,  p  375-386,  1987.  10  fig,  24  ref.  Great 
Lakes  Environmental  Research  Laboratory  Con- 
tract RJ- 1-0533. 

Descriptors:  'Bottom  currents,  'Turbidity  cur- 
rents, 'Sediment  transport,  'Lake  sediments, 
'Water  currents,  'Water  circulation,  'Suspended 
sediments,  'Lake  Michigan,  Lakes,  Sediments,  Up- 
welling,  Sediment-water  interfaces,  Water  temper- 
ature, Turbidity. 

In  order  to  study  sediment  transport  at  the  edge  of 
the  coastal  shelf  (28  m  depth)  in  southeastern  Lake 
Michigan,  an  instrumented  tripod  was  used  to 
make  continuous  observations  of  horizontal  cur- 
rent velocity,  temperature,  and  turbidity  within  1 
meter  of  the  bottom  for  4  weeks  during  October 
1981.  The  concentration  of  total  suspended  materi- 
al (TSM)  0.9  m  above  the  bottom  varied  from  1  to 
5  milligrams/liter  in  response  to  coastal  upwelling, 
surface  waves,  and  currents  that  on  occasion  ex- 
ceeded 0.28  m/sec  (0.7  m  above  the  bottom).  Ad- 
vection  of  the  Grand  River  plume  also  contributed 
significantly  to  the  variations  in  the  observed  TSM 
concentration.  Currents  near  the  bottom  were 
well-correlated  with  surface  winds  and,  although 
upwelling  currents  transported  sediments  upslope, 
the  net  horizontal  sediment  flux  during  the  period 
of  observation  was  west-southwest,  almost  directly 
offshore.  The  magnitude  of  the  horizontal  sediment 
flux  was  approximately  1,000  times  the  magnitude 
of  the  vertical  flux  estimated  from  sediment  traps 
deployed  as  part  of  earlier  studies.  It  was  inferred 
that  local  resuspension  occurred  roughly  20  per- 
cent of  the  time.  The  critical  mean  flow  speed  (at 
0.7  m)  for  resuspension  of  the  local  silty  sands  was 
estimated  to  be  about  0.18  m/sec.  (Author's  ab- 
stract) 
W88-05037 


REPRESENTIVITY  OF  ORGANIC  MATTER 
VALUES  OBTAINED  FROM  THE  STUDY  OF 
COASTAL  SEDIMENTS  (REPRESENTATIVI- 
DAD  DE  LOS  VALORES  DE  MATERIA  OR- 
GANICA  OBTENIDOS  EN  EL  ESTUDIO  DE 
SEDIMENTOS  COSTEROS), 
Instituto  de  Ciencias  Marinas,  Andalucia  (Spain). 
A.  Gomez-Parra,  and  M.  de  Frutos. 
Investigacion  Pesquera  IJMDAI,  Vol.  51,  No.  1,  p 
107-120,  March  1987.  5  fig,  5  tab,  25  ref. 


Descriptors:  'Organic  nutter,  'Sediment*,  *i  <  I 
.i  waters,  'Bay  of  <  ;idi/,  'Spain,  Coastal  sr<i> 
ments,    lntertidal    areas,    Calculation,    Organii 

carbon,  Nitrogen,  Chemical  analysis,  Nitrogen 
compounds.  Sampling. 

The  influence  of  the  analytical  method  and  of 
sample  size  on  the  organic  matter  values  measured 
in  coastal  sediments  is  discussed.  Samples  were 
collected  in  the  intertidal  zone  of  the  Bay  of  Cadiz 
(SW  Spain).  Weight  loss  by  calcination  is  com- 
pared with  the  organic  carbon  and  nitrogen  con- 
tent in  samples  of  different  sizes.  Based  on  loss  of 
weight  by  calcination  proved  inadequate  for  sedi- 
ments with  high  carbonate  contents,  or  where  fine- 
grained fractions  predominated.  Weight  loss  values 
were  200%  higher  than  organic  matter  concentra- 
tions obtained  by  chemical  analysis  (organic  C  and 
N).  Moreover,  significant  differences  were  ob- 
served between  the  organic  matter  of  adjacent 
sediment  samples.  This  difference  is  attributable  to 
the  existence  of  microheterogeneities  in  the  sedi- 
ment composition.  The  estimated  minimum  surface 
for  representative  sampling  of  the  sedimentary  en- 
vironments must  be  larger  than  0.40  sq  m.  (Au- 
thor's abstract) 
W88-05043 


MASS  TRANSFER  OF  SODIUM  CHLORIDE  IN 
SIMULATED  CRYSTALLIZING  POND 
DURING  THE  RAINFALL  PERIOD, 

National   Cheng   Kung   Univ.,   Tainan   (Taiwan). 

Dept.  of  Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-05068 


COMMON  BEHAVIORAL  TRENDS  IN  ALLU- 
VIAL CANALS  AND  RIVERS, 

S.  V.  Chitale. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

114,  No.  1,  p  54-62,  January  1988.  1  tab,  13  ref,  1 

append. 

Descriptors:  'Hydraulics,  'River  flow,  'Canals, 
'Alluvial  channels,  'Channel  morphology,  'Chan- 
nel erosion,  Erosion,  Channel  flow,  Flow,  Chan- 
nels, Morphology,  Sediment  transport,  Bank  ero- 
sion, Hydraulic  structures,  Lacey  formula,  Hy- 
draulic structures. 

Two  trends  in  the  adjustment  of  shape  and  slope  of 
alluvial  canals  and  rivers  are  identified.  Using  the 
concept  of  divergence  from  Lacey,  these  trends 
are  quantified  and  reveal  that  the  width,  depth,  and 
slope  of  alluvial  channels  are  interdependent.  The 
relationships  evolved  provide  a  simple  procedure 
for  the  design  of  alluvial  canals  covering  a  wide 
range  of  bed  material  characteristics,  sediment 
transport  rate,  and  resistivity  to  bank  erosion. 
Evaluation  of  the  response  of  rivers  to  hydraulic 
structures  and  design  of  river  link  canals  are  also 
rendered  easy  with  the  aid  of  the  two  newly 
quantified  trends.  (Author's  abstract) 
W88-05076 


UNCERTAINTY  IN  SUSPENDED  SEDIMENT 
TRANSPORT  CURVES, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

E.  A.  McBean,  and  S.  Nassri. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  114,  No.  1,  p  63-74,  January  1988. 
9  fig,  3  tab,  7  ref. 

Descriptors:  'Sediment  transport,  'Hydraulics, 
'River  flow,  'Suspended  sediment,  Astore  River, 
Indus  River,  India. 

The  uncertainties  implicit  in  suspended  sediment 
transport  curves  were  examined,  and  the  practice 
of  using  sediment  load  versus  discharge  is  shown 
to  be  misleading,  since  the  goodness  of  fit  implied 
by  this  relation  is  spurious.  The  bases  for  equations 
to  derive  best  estimates  and  confidence  limits  for 
suspended  sediment  concentration  versus  discharge 
were  developed.  The  correct  equation  involves  the 
regression  of  concentration  versus  discharge.  The 
findings  were  applied  to  a  large  river  (Indus)  and  a 
small  river  (Astore).  The  confidence  ranges  should 
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Group  2J — Erosion  and  Sedimentation 


be  used  as  indicators  of  uncertainty/sensitivity  in 

design.  (Cassar-PTT) 

W88-05077 


SEASONAL  AND  LONGITUDINAL  VARI- 
ATIONS IN  APPARENT  DEPOSITION  RATES 
WITHIN  AN  ARKANSAS  RESERVOIR, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-05097 


2K.  Chemical  Processes 


SURFACE  COMPLEX  MODEL  FOR  ADSORP- 
TION OF  TRACE  COMPONENTS  FROM 
WASTEWATER, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-04588 


GROUNDWATER  GEOCHEMISTRY  OF  AQUI- 
FER THERMAL  ENERGY  STORAGE:  LONG- 
TERM  TEST  CYCLE, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

J.  A.  Perlinger,  J.  E.  Almendinger,  N.  R.  Urban, 

and  S.  J.  Eisenreich. 

Water  Resources  Research  WRERAO,  Vol.  23, 

No.  12,  p  2215-2226,  December  1987.  13  fig,  4  tab, 

33  ref.  DOE  Grant  No.  DE-AC06-76RL0  1830. 

Descriptors:  *Aquifers,  'Geochemistry,  *Water 
temperature,  'Groundwater  storage,  Seasonal  vari- 
ation, Groundwater  quality,  Mineralization,  Feasi- 
bility studies. 

Groundwater  chemistry  was  monitored  during  a 
test  of  the  feasibility  of  long-term  (180-day)  aquifer 
thermal  energy  storage.  From  a  source  well  92,100 
cu  m  of  groundwater  was  pumped,  heated  (HOC), 
and  injected  into  the  aquifer  consisting  primarily  of 
quartz  sandstone,  with  lesser  amounts  of  dolomite, 
feldspar,  and  clay  minerals.  Softening  the  water 
prior  to  heating  effectively  prevented  mineral  pre- 
cipitation in  the  heat  exchanger  and  injection  well. 
Recovered  water  was  saturated  with  respect  to 
quartz,  dolomite,  and  calcite,  which  indicates  that 
quartz,  dolomite,  and  calcite  dissolved  during  aqui- 
fer storage.  Loss  of  sodium  in  the  aquifer  is 
thought  to  result  from  mixing  of  ambient  ground- 
water (up  to  27%)  with  heated,  injection  water. 
Upon  subsequent  cycles,  softening  requirements 
are  expected  to  decrease,  and  less  mineral  dissolu- 
tion is  expected  to  occur  during  aquifer  storage, 
resulting  in  negligible  changes  in  the  hydraulic 
characteristics  of  the  aquifer.  (Author's  abstract) 
W88-04602 


ANNUAL  CARBON  DIOXIDE  CYCLE  IN  A 
MONTANE  SOIL:  OBSERVATIONS,  MODEL- 
ING, AND  IMPLICATIONS  FOR  WEATHER- 
ING, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Geology  and 

Geophysics. 

For   primary   bibliographic   entry   see   Field   2G. 

W88-04606 


SOLUTE  TRANSPORT  IN  UNDISTURBED 
COLUMNS  OF  AN  AGGREGATED  TROPICAL 
SOIL:  PREFERENTIAL  FLOW  EFFECTS, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  2G. 
W88-04630 


KINETICS  AND  MECHANISMS  OF  POTASSI- 
UM RELEASE  FROM  SANDY  MIDDLE  AT- 
LANTIC COASTAL  PLAIN  SOILS, 

Delaware  Univ.,  Newark.  Dept.  of  Plant  Science. 
For  primary  bibliographic  entry  see  Field  2G. 
W88-04633 


ADSORPTION  AND  OXIDATION  OF  PHENO- 
LIC COMPOUNDS  BY  IRON  AND  MANGA- 
NESE OXIDES, 


Cornell    Univ.    Agricultural    Experiment    Station, 

Ithaca,  NY.  Dept.  of  Agronomy. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04634 


SIMPLE  KINETIC  FRACTIONATION  OF  RE- 
ACTIVE ALUMINUM  IN  SOIL  'SOLUTIONS', 

Vermont  Univ.,  Burlington.  Dept.  of  Physics. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-04635 


KINETIC  STUDY  OF  CITRATE  EFFECTS  ON 
ORTHOPHOSPHATE  SOLUBILITY  IN  AN 
ACIDIC,  MONTMORILLONITIC  SOIL, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  2G. 
W88-04636 


MOVEMENT  OF  MANGANESE-54  IN  CAL- 
CAREOUS SOILS  AS  AFFECTED  BY  LEACH- 
ING SOLUTION,  LIME  CONTENT,  SALINIZA- 
TION,  AND  STERILIZATION, 

Iraqi  Atomic  Energy  Commission,  Baghdad.  Nu- 
clear Research  Center. 
A.  A.  Fahad. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  51,  No.  6,  p  1487-1492,  November-December 
1987.  7  fig,  2  tab,  17  ref. 

Descriptors:  'Manganese,  'Calcareous  soils, 
'Leaching,  'Lime,  'Salinity,  Soil  properties,  Spec- 
trometry, Calcium  chloride,  Loam,  Sand,  Soil 
properties,  Soil  chemistry. 

Movement  of  54-Mn  was  investigated  in  calcare- 
ous soil  columns  (untreated,  partially  depleted 
lime,  salinized,  and  sterilized)  leached  with  0.05 
mol  CaC12/l  followed  by  0.03  mol  EDTA/1  (ethy- 
lenediaminetetraacetic  acid).  Manganese  was  moni- 
tored along  the  soil  columns  using  gamma  spec- 
trometry and  measured  in  the  effluent  during  the 
leaching  course  (80-120  d).  Results  indicated  that 
the  leaching  with  CaC12  for  45  d  left  63,  32,  and 
10%  of  the  applied  Mn  in  the  upper  0.5  cm  of  the 
silty  clay,  loam,  and  loamy  sand  soils,  respectively, 
with  no  Mn  detected  below  5.0  cm.  Conversely, 
leaching  with  EDTA  for  4  d  resulted  in  a  nearly 
uniform  distribution  of  Mn  in  the  20-cm  soil  col- 
umns. The  various  soil  treatments  caused  a  reduc- 
tion in  the  retention  capacity  of  the  three  soils  for 
Mn  with  the  maximum  reduction  occurring  in  the 
soils  with  partially  depleted  lime.  In  most  cases, 
leaching  with  CaC12  for  45  d  produced  no  Mn  in 
the  column  effluent  except  negligible  amounts  of 
Mn  that  were  displaced  from  the  sterilized  and  50 
g  lime/kg  columns.  However,  Mn  emerged  in  the 
effluent  immediately  after  EDTA  application  and 
continued  until  the  end  of  the  leaching  course.  The 
shape  and  the  position  of  the  breakthrough  curves 
varied  depending  on  the  specific  soil  treatment. 
(Author's  abstract) 
W88-04637 


MASS  LOSS  AND  NUTRIENT  CHANGES  IN 
DECOMPOSING  UPLAND  OAK  AND  MESIC 
MIXED-HARDWOOD  LEAF  LITTER, 

Tennessee  Valley  Authority,  Oak  Ridge. 
For  primary  bibliographic  entry  see  Field  21. 
W88-04650 


IMPACTS  OF  ACID  ATMOSPHERIC  DEPOSI- 
TION ON  WOODLAND  SOILS  IN  THE  NETH- 
ERLANDS: I.  CALCULATION  OF  HYDRO- 
LOGIC  AND  CHEMICAL  BUDGETS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-04651 


IMPACTS  OF  ACID  ATMOSPHERIC  DEPOSI- 
TION ON  WOODLAND  SOILS  IN  THE  NETH- 
ERLANDS: II.  NITROGEN  TRANSFORMA- 
TIONS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-04652 


IMPACTS  OF  ACID  ATMOSPHERIC  DEPOSI- 
TION ON  WOODLAND  SOILS  IN  THE  NETH- 
ERLANDS: III.  ALUMINUM  CHEMISTRY, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-04653 


SALINE  WATER  OCCURRENCE  WITHIN  THE 
TERTIARY  SPARTA  SAND  AND  COCKFIELD 
AQUIFERS  OF  WASHINGTON  COUNTY,  MIS- 
SISSIPPI, 

Mississippi  Bureau  of  Land  and  Water  Resources, 

Jackson. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-04685 


CHEMICAL  SPECIATION  APPROACH  TO 
EVALUATE  WATER  QUALITY  PROBLEMS  IN 
THE  BLACKBIRD  MINING  DISTRICT, 
IDAHO, 

Idaho  Univ.,  Moscow.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 

W88-04737 


ADSORPTION,  DESORPTION,  AND  ISOTOP- 
IC  EXCHANGE  OF  CADMIUM  ON  ILLITE: 
EVIDENCE  FOR  COMPLETE  REVERSIBIL- 
ITY, 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 

Geochemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04860 


GEOLOGIC  CONTROLS  AND  RADON  OC- 
CURRENCE IN  NEW  ENGLAND, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Earth 
Sciences. 

F.  R.  Hall,  E.  L.  Boudette,  and  W.  J.  Olszewski. 
IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  15-30,  1  fig,  2 
tab,  19  ref. 

Descriptors:  'Radon,  'Geochemistry,  'Geology, 
'Water  pollution  sources,  Uranium,  Soil  contami- 
nation, Maine,  New  Hampshire,  Groundwater  pol- 
lution, Granite,  Pumping,  Aquifers,  Groundwater 
movement,  Radium. 

The  predictability  of  radon  production  from  bed- 
rock is  anticipated  by  a  combination  of  uranium 
endowment  and  distribution  of  uranium  into  miner- 
al phases.  The  authors  have  synthesized  a  map  of 
New  England  at  1 : 1 ,000,000-scale  which  shows  11 
rock  units.  These  units  are  discriminated  by  geo- 
logic factors  including  measured  uranium  distribu- 
tion. The  average  uranium  content  varies  from 
very  low  (<  lppm)  to  very  high  (>  29  ppm). 
Uranium  in  rocks  and  in  soils  derived  from  a  rock, 
and  radon  in  air  and  groundwater  in  the  environ- 
ment should  show  a  direct  correlation  in  most 
instances.  This  observation  has  been  borne  out  by 
information  assembled  from  air  and  water  sampling 
particularly  in  Maine  and  New  Hampshire.  Other 
controls  that  influence  radon  production  relate  to 
mobility  of  uranium  in  groundwater.  Transport  can 
lead  to  a  secondary  enrichment  of  uranium  (or 
radium)  which  contributes  to  local  high  levels  of 
radon.  Two-mica  granite  provides  an  excellent  ex- 
ample because  the  uranium  is  nearly  all  labile,  and 
high  radon  values  occur  in  groundwater  associated 
either  with  pegmatite  or  deposits  of  secondary 
uranium  minerals.  Alkalic  or  calc-alkalic  granite  is 
also  high  in  uranium,  but  it  tends  to  be  stabilized 
within  accessory  minerals.  Thus,  the  radon  levels 
associated  with  these  rocks  are  not  as  high  as  in 
two-mica  granite.  Hydrologic  response  to  a  pump- 
ing well  also  has  a  role  in  determining  radon 
content  of  well  water.  Altering  geochemical  condi- 
tions in  the  flow  field  and  aquifer  stress  providing 
increased  rates  of  radon  transport  with  induced 
groundwater  flow  appear  to  be  the  primary  con- 
trols. (See  also  W88-04980)  (Author's  abstract) 
W88-04982 
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RELATION  BETWEEN  NATURAL  RADIONU- 
CLIDE ACTIVITIES  AND  CHEMICAL  CON- 
STITUENTS IN  GROUND  WATER  IN  THE 
NEWARK  BASIN,  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ. 
Z.  Szabo,  and  O.  S.  Zapecza. 

IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  283-308,  9  fig, 
2  tab,  32  ref. 

Descriptors:  'Chemical  analysis,  'Groundwater 
quality,  'Newark  Basin,  'New  Jersey,  Radioactiv- 
ity, Hydrologic  properties,  Hydrogen  ion  concen- 
tration. Alkalinity,  Dissolved  oxygen,  Conductivi- 
ty, Alpha  radiation.  Uranium,  Radon,  Radium,  Ox- 
idation, Chemical  properties,  Iron,  Manganese, 
Barium,   Stromtium,  Chemical   analysis,   Sulfates. 

The  US  Geological  Survey,  in  cooperation  with 
the  New  Jersey  Department  of  Environmental 
Protection,  Division  of  Water  Resources,  is  con- 
ducting a  study  to  determine  the  occurrence  and 
distribution  of  naturally  occurring  radionuclides  in 
groundwater  in  the  Newark  Basin,  New  Jersey, 
and  to  identify  other  aqueous  chemical  constituents 
that  may  be  associated  with  these  radionuclides. 
Water  samples  were  collected  by  the  Geological 
Survey  in  1985  and  1986  from  260  groundwater 
sites  areally  distributed  throughout  the  Newark 
Basin.  Specific  conductance,  pH,  alkalinity,  dis- 
solved oxygen,  Eh  (oxidation-reduction  potential), 
and  water  temperature  were  measured  on  site. 
Gross  alpha-particle  radiation  activities  ranged 
from  less  than  0.1  to  124  pCi/1;  uranium  activities 
ranged  from  0.1  to  40  pCi/1;  226-Ra  activities 
ranged  from  <0.01  to  22.5  pCi/1;  and  222-Rn 
activities  ranged  from  71  to  15,900  pCi/1.  Where 
gross-alpha  radiation  in  reducing  waters  was  high, 
226-Ra  activities  were  elevated;  however,  where 
gross-alpha  radiation  in  oxidizing  waters  was  high, 
uranium  activities  were  elevated.  These  results 
suggest  that  oxidation-reduction  potential  is  an  im- 
portant control  on  226-Ra  and  uranium  concentra- 
tions in  groundwater.  Elevated  activities  of  226-Ra 
or  uranium  were  not  found  exclusively  in  any  one 
chemical  class  of  groundwater;  however,  elevated 
levels  of  226-Ra  are  absent  from  sulfate-dominated 
waters.  In  several  instances,  226-Ra  activities  in 
excess  of  1  pCi/1  were  associated  with  anomalous- 
ly high  levels  of  iron  (1 1,000  microgram/1),  manga- 
nese (1,600  micrograms/1),  and  barium  (1,300  mi- 
crograms/1). Uranium  activities  in  excess  of  4  pCi/ 
1  were  locally  associated  with  strontium  concentra- 
tions as  high  as  5,100  micrograms/1.  No  definitive 
relation  could  be  determined  between  concentra- 
tions of  222-Rn  and  226-Ra  in  the  groundwater. 
(See  also  W88-04980)  (Lantz-PTT) 
W88-04999 


RADIUM,  RADON  AND  URANIUM  ISOTOPES 
IN  GROUNDWATER  FROM  CAMBRIAN-OR- 
DOVICIAN  SANDSTONE  AQUIFERS  IN  ILLI- 
NOIS, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-050O4 


ADSORPTION  AND  DESORPTION  OF  ZN, 
CU,  AND  CR  BY  SEDIMENTS  FROM  THE 
RAISIN  RIVER  (MICHIGAN), 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05036 


MASS  TRANSFER  OF  SODIUM  CHLORIDE  IN 
SIMULATED  CRYSTALLIZING  POND 
DURING  THE  RAINFALL  PERIOD, 

National   Cheng   Kung   Univ.,   Tainan   (Taiwan). 
Dept.  of  Chemical  Engineering. 
T.-C  Huang,  R.-S.  Juang,  and  T.-H.  Huang. 
Journal  of  Chemical  Technology  and  Biotechnol- 
ogy JCTBDC,  Vol.  39,  No.  2,  p  93-106,  1987.  11 
fig,  2  tab,  1 1  ref. 

Descriptors:  'Leaching,  'Weathering,  'Brines, 
'Sodium     chloride,     'Rainfall,     'Crystallization, 


•Ponds,  'Mass  transfer,  Salt,  Solute  transport,  Sol- 
ubility, Convective  mass  transfer  coefficient,  Dis- 
solution mass  transfer  coefficient. 

The  mass  transfer  equation  describing  the  transport 
phenomena  of  sodium  chloride  is  derived  for  a 
simulated  crystallizing  pond  during  the  rainfall 
period.  According  to  the  theoretical  and  experi- 
mental results,  the  dissolution  rate  of  NaCl  is 
shown  to  be  controlled  by  the  combination  of  salt 
transport  including  the  diffusion  and  convection  of 
solute  in  solution  and  a  surface  dissolution  reaction 
including  the  desorption  and  surface  diffusion  of 
solute.  It  is  found  that  both  the  dissolution  and 
convective  mass  transfer  coefficients  are  propor- 
tional to  the  total  rainfall  quantity  and  inversely 
proportional  to  the  brine  depth.  The  variation  of 
dissolution  mass  transfer  coefficients  to  the  total 
rainfall  quantity  and  brine  depth  is  correlated  from 
the  experimental  results.  Correlation  of  the  con- 
vective mass  transfer  coefficient  is  also  obtained  by 
using  the  numerical  solution  of  the  mass  transfer 
equation.  (Author's  abstract) 
W88-05068 
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EFFECTS  OF  LIGHT  AND  INTERTIDAL  POSI- 
TION ON  SEEDLING  SURVIVAL  AND 
GROWTH  IN  TROPICAL  TIDAL  FORESTS, 

Australian  Inst,  of  Marine  Sciences,  Townsville. 
T.  J.  Smith. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  110,  No.  2,  p  133-146,  August 
25,  1987.  4  fig,  2  tab,  32  ref. 

Descriptors:  'Plant  physiology,  'Flooding,  'Trop- 
ical regions,  'Forests,  'Wetlands,  'Tidal  wetlands, 
Tidal  floods,  Vegetation,  Seedlings,  Light,  Popula- 
tion density. 

Reciprocal  transplant  experiments  were  used  to 
study  the  effects  of  tidal  inundation  and  light  level 
on  growth  and  survival  of  four  species  of  man- 
groves in  Australia:  Avicennia  marina  (Forsk.) 
Vierh.,  Bruguiera  gymnorrhiza  (L.)  Lam.,  Ceriops 
tagal  C.T.  White,  and  Rhizophora  stylosa  Griff. 
Seedlings  were  planted  in  the  high  or  low  interti- 
dal  and  in  light  gaps  or  under  the  shade  of  a  closed 
canopy.  Survival  and  growth  of  the  seedlings  were 
monitored  for  30-36  months.  Significant  differences 
in  survival  were  found  among  species,  between 
intertidal  zones  and  due  to  light  level.  Averaged 
across  intertidal  zones  and  light  level,  survival  was 
greatest  for  Rhizophora  and  decreased  in  the  order 
Ceriops,  Avicennia,  and  Bruguiera.  For  all  species 
survival  was  greater  (P  <  or  =  0.001)  in  the  high 
than  in  the  low  intertidal  treatment,  regardless  of 
light  level.  Within  the  high  intertidal  all  species 
survived  better  in  light  gaps  than  under  the 
canopy.  Relative  growth  of  Rhizophora  stylosa, 
Avicennia  marina,  and  Ceriops  tagal  were  greater 
in  the  high  versus  low  intertidal  and  in  gaps  versus 
under  the  canopy.  For  Bruguiera  gymnorrhiza, 
growth  was  not  significantly  different  between  gap 
and  canopy  or  high  and  low  intertidal.  Although 
Avicennia  marina,  Bruguiera  gymnorrhiza,  and 
Rhizophora  stylosa  survived  and/or  grew  best  in 
the  region  where  it  is  most  abundant,  yet  even 
there,  it  was  out-performed  by  the  former  three 
species.  These  results  indicate  that  the  species  zon- 
ation  patterns  often  observed  across  the  intertidal 
cannot  be  explained  by  physiological  adaptation 
alone.  Factors  such  as  propagule  dispersal,  compe- 
tition and  predation  on  propagules  may  also  be 
important.  (Author's  abstract) 
W88-04509 


DETRITUS  CYCLING  IN  A  SHALLOW  COAST- 
AL LAGOON  IN  NATAL,  SOUTH  AFRICA, 

Natal  Univ.  (South  Africa).  Oceanographic  Re- 
search Inst. 

M.  H.  Schleyer,  and  G.  A.  Roberts. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  110,  No.  1,  p  27-40,  August 
20,  1987.  3  fig,  3  tab,  30  ref. 

Descriptors:  'Detritus,  'Shallow  water,  'Lagoons, 
'Natal,  'Estuaries,  'Cycling  nutrients,  Silting, 
Reeds,  Food  chain,  Litter,  Organic  matter. 


Heavy  siltation  is  c  ham  Irrisiu  of  inml  of  Natals 
tstuaiK's  as  a  mull  of  agricultural  mismanagement. 
A  reduced  freshwater  input,  invasion  by  the  reed 
Phragmiles  australis  (Cav.)  Trin  ex  Steudel,  and 
anaerobic  conditions,  caused  by  an  inability  to 
cope  with  the  detritus  load,  are  frequently  con- 
comitant factors.  The  Siyaya  system  is  a  typical 
case  and  was  chosen  for  a  catchment  rehabilitation 
study  to  establish  whether  restorative  action  would 
effect  an  improvement  in  the  lagoon.  Conditions 
related  to  the  detritus  food  chain  were  studied  in 
the  lagoon  as  part  of  the  program,  as  a  response  to 
improvements  in  the  system  are  expected  to  be 
manifested  first  at  this  level.  Measurements  were 
made  on  various  physical  conditions,  the  rates  of 
leaf  litter  input  and  labelled  leaf  litter  decomposi- 
tion, and  the  detritus  and  microbial  levels.  The 
results  provide  baseline  data  for  future  compara- 
tive studies  and  reveal  that  litter  input  (1.61  kg/sq 
m/a)  exceeds  the  estimated  mineralization  rate. 
Anaerobic  conditions  prevent  the  development  of 
a  population  of  secondary  consumers  to  utilize  the 
excess  detritus  and  the  reeds  prevent  it  from  being 
flushed  from  the  system  by  floods.  Organic  matter 
thus  accumulates  in  the  lagoon  and  this  is  por- 
trayed in  a  simple  budget  of  carbon  flux  through 
the  detritus  food  chain.  Eradication  of  the  reed 
beds  appears  to  provide  a  key  to  rehabilitation,  but 
this  action  would  initially  exacerbate  the  problem 
by  increasing  the  detritus  load.  Aeration  is  suggest- 
ed as  a  means  of  overcoming  this  problem.  (Au- 
thor's abstract) 
W88-04510 


SPATIAL  DISTRIBUTION  AND  BIOMASS  OF 
SEAGRASSES  IN  THE  BAYS  OF  EBRO  DELTA 
(DISTRIBUCION  ESPACIAL  Y  BIOMASA  DE 
LAS  FANEROGAMAS  MARINAS  DE  LAS 
BAHIAS  DEL  DELTA  DEL  EBRO), 
Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 
M.  Perez,  and  J.  Camp. 

Investigacion  Pesquera  IJMDAI,  Vol.  50,  No.  4,  p 
519-530,  December  1986.  7  fig,  3  tab,  14  ref. 

Descriptors:  'Ecological  distribution,  'Distribu- 
tion patterns,  'Biomass,  'Bays,  'Seagrasses,  Alfa- 
ques  Bay,  Fangar  Bay,  Spain,  Estuaries,  Vegeta- 
tion, Productivity,  Remote  sensing,  Seasonal  varia- 
tion. 

Three  seagrasses  (Cymodocea  nodosa,  Zostera 
noltii  and  Ruppia  cirrhosa)  cover  almost  100%  of 
the  surface  of  shallow  sediments  of  Fangar  Bay 
and  26%  of  Alfaques  Bay  (Rio  Ebro  delta,  Spain). 
Vegetative  cover,  distribution  of  communities,  and 
the  annual  cycle  of  biomass  were  estimated  using 
aerial  photography,  and  in  situ  measurements  al- 
lowed the  estimation  of  the  contribution  of  sea- 
grasses to  the  productivity  of  the  bay.  The  contri- 
bution of  seagrasses  is  greater  in  Fangar  Bay  than 
in  the  Alfaques  Bay.  (Author's  abstract) 
W88-04542 


SECCHI  DISK  VISIBILITY,  CHLOROPHYLL  A 
AND  PARTICULATE  ORGANIC  MATTER  IN 
THE  PONTEVEDRA  ESTUARY  (NW  OF 
SPAIN)  (VISIBILIDAD  DEL  DISCO  DE 
SECCHI,  CLOROFILA  A  Y  MATERIA  ORGAN- 
ICA  PARTICULADA  EN  LA  RIA  DE  PONTE- 
VEDRA (NO  DE  ESP  ANA)), 

Instituto  de  Investigacones  Pesqueras  de  Vigo 
(Spain). 

F.  G.  Figueiras,  and  F.  X.  Niell. 
Investigacion  Pesquera  IJMDAI,  Vol.  50,  No.  4,  p 
607-637,   December   1986.    10  fig,   4  tab,  21   ref. 

Descriptors:  'Secchi  disks,  'Chlorophyll  a,  'Or- 
ganic matter,  *Ria  of  'Turbidity,  'Ponteverda  es- 
tuary, 'Spain,  'Algae,  'Algal  blooms,  Transparen- 
cy, Phytoplankton,  Upwelling,  Saline  water  intru- 
sion, Seasonal  variation,  Water  circulation. 

The  annual  cycle  of  phytoplankton,  estimated 
using  chlorophyll  a,  and  of  the  particulate  organic 
matter  in  the  Pontevedra  estuary,  are  controlled  by 
oceanic  intrusions  of  North  Atlantic  Central  water 
(N.A.C.W.).  This  water  mass  supplies  nutrients 
that  allow  sporadic  blooms  during  the  growth 
season,  from  February-March  to  November. 
Runoff  has  little  importance  in  this  control  but 
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excessive  flow  can  prevent  the  bloom  by  means  of 
diffusion  losses.  The  circulation  is  shaped  by  the 
N.A.C.W.  intrusions,  and  an  important  gyre  is 
located  in  the  center  of  the  ria.  Effluent  from  a 
paper  mill  has  a  very  noticeable  impact  on  the 
inner  zone  by  introducing  concentrations  of  partic- 
ulate organic  matter.  Most  of  this  material  sink 
very  rapidly.  Water  transparency  is  controlled  by 
the  same  processes.  The  N.A.C.W.  intrusions  bring 
water  of  greater  transparency,  which  becomes 
more  turbid  with  phytoplankton  growth.  The  spa- 
tial distribution  of  turbidity  is  clearly  controlled  by 
the  circulation  of  the  estuary.  (Author's  abstract) 
W88-04544 


FLOOD  SIMULATION  IN  THE  TIDAL  DELTA 
OF  THE  MEKONG  RIVER  BY  THE  SSARR 
MODEL, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand). 
T.  Tingsanchali,  and  N.  D.  Lien. 
Water  Resources  Journal,  No.   151,  p  30-38,  De- 
cember 1986.  10  fig,  1  tab,  11  ref. 

Descriptors:  "Flooding,  "Simulation  analysis,  "Hy- 
drologic  models,  "Mekong  River,  "Streamflow 
Synthesis  and  REservoir  Regulation  model,  Tidal 
floods,  Model  studies,  Mathematical  analysis, 
Floods,  Mathematical  models,  Bassac  River,  Vaico 
River,  Vietnam,  Cambodia,  Flood  spreading. 

The  SSARR  (Streamflow  Synthesis  and  Reservoir 
Regulation)  model  is  applied  to  simulate  flood 
levels  in  the  Mekong  river  delta.  The  Mekong  and 
Bassac  Rivers  which  are  two  main  rivers  and  the 
Vaico  river  are  interlaced  together  with  canals  and 
flood  plains  with  storage.  The  flow  exchanges 
between  these  rivers,  and  the  tidal  influences  in 
their  estuarial  reaches  make  it  necessary  to  utilize 
the  backwater  mode  of  the  SSARR  model  in  the 
simulation.  In  addition  to  the  backwater  mode,  the 
diversion  algorithm  of  the  SSARR  model  is  also 
used  to  take  into  account  the  overbank  flow  condi- 
tions. Since  the  river  storages  during  the  flood 
periods  are  considerable,  the  rivers  have  been  di- 
vided into  several  storage  reaches  or  reservoirs. 
The  flow  between  these  storage  reaches  depends 
on  the  water  level  differences  between  each  pair. 
Moreover,  the  various  flood  plain  storages  are  also 
represented  by  a  network  of  interconnected  stor- 
age reaches  or  reservoirs.  The  upstream  boundary 
condition  is  the  discharge  in  the  Mekong  river  at 
Phnom  Penh  (Cambodia),  and  the  downstream 
boundary  conditions  are  the  tides  at  the  mouths  of 
the  three  rivers.  Rainfall  over  the  study  areas  is 
also  considered  as  input  to  the  model.  In  general, 
very  close  agreement  is  obtained  in  the  calibration 
and  verification  except  at  the  stations  Can  Tho  and 
My  Thuan  (Vietnam)  where  tidal  influences  are 
significant.  However,  good  results  are  obtained  for 
the  envelope  of  high  tides  at  these  two  stations. 
Sensitivity  analysis  is  made  to  determine  the  effects 
of  the  overbank  flow  parameters,  and  the  exchange 
flow  parameters  on  the  flow  in  the  rivers.  More 
data  collection  of  delta  discharges  and  water  levels 
is  recommended  for  the  future  to  improve  the 
existing  backwater  relationship  for  better  simula- 
tion of  tidal  fluctuation  in  the  estuarial  reaches  of 
the  delta.  (Author's  abstract) 
W88-04553 


POLYCHLORINATED  BIPHENYL-TRANS- 
PORT  RATES  IN  THE  UPPER  HUDSON 
RIVER,  NEW  YORK,  1977-83, 

Geological  Survey,  Albany,  NY. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04561 


ASPECTS  OF  GREAT  LAKES  SEICHE  AF- 
FECTED ESTUARY  TRANSPORT.  VOLUME  1: 
A  REVIEW  OF  ESTUARY  HYDRAULICS  AND 
TRANSPORT  AS  APPLIED  TO  RIVERS  TRIB- 
UTARY TO  LAKE  ERIE, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-04701 


ANALYSIS   OF  GREAT   LAKES   SEICHE   AF- 
FECTED ESTUARY  TRANSPORT.  VOLUME  2: 


LITTORAL  DRIFT  PROCESSES  AT  ESTUARY 
MOUTHS  -  A  CASE  STUDY  AT  OLD  WOMAN 
CREEK  IN  LAKE  ERIE, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-04702 


ASPECTS  OF  GREAT  LAKES  SEICHE  AF- 
FECTED ESTUARY  TRANSPORT.  VOLUME  3: 
A  LATERALLY  AVERAGED  MODEL  OF  MO- 
MENTUM AND  ENERGY  TRANSPORT  WITH 
APPLICATION  TO  SEICHE  HYDRAULICS, 
Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-04703 


ASPECTS  OF  GREAT  LAKES  SEICHE  AF- 
FECTED ESTUARY  TRANSPORT.  VOLUME  4: 
THE  EFFECT  OF  LAKE  ERIE/SANDUSKY 
BAY  SEICHE  OSCILLATIONS  ON  THE  FOR- 
MATION OF  SANDUSKY  BAY, 
Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-04704 


MODELING  WATER  QUALITY  VARIABLES 
OF  THE  POTOMAC  RIVER  AT  THE  EN- 
TRANCE TO  ITS  ESTUARY,  PHASE  I:  TREND 
AND  SEASONALITY, 

George     Washington     Univ.,     Washington,     DC. 

International  Water  Resources  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04707 


INTERNATIONAL  SYMPOSIUM  ON  THE 
MOST  IMPORTANT  UPWELLING  AREAS  OF 
WESTERN  AFRICA  (CAPE  BLANCO  AND 
BENGUELAKSIMPOSIO  INTERNACIONAL 
SOBRE  LAS  AREAS  DE  AFLORAMIENTO 
MAS  IMPORTANTES  DEL  OESTE  AFRICANO 
(CABO  BLANCO  Y  BENGUELA)). 
Instituto  de  Investigaciones  Pesqueras  de  Barcelo- 
na (Spain). 

Volume  2,  1985.  525  p.  Edited  by  C.  Bas,  R. 
Margalef,  and  P.  Rubies. 

Descriptors:  "Symposium,  "Upwelling,  "Cape 
Blanco,  "Cape  Benguela,  "Ocean  circulation, 
"Oceanography,  Conference,  Ocean  bottom,  Pri- 
mary productivity,  Benthic  environment,  Fisher- 
ies, Fish  populations. 

This  symposium  discusses  the  mechanisms  and 
physical  and  biological  processes  that  relate  to 
ocean  upwelling  at  Capes  Blanco  and  Benguela,  off 
the  West  African  coast.  The  two  major  section 
headings  in  this  second  volume  are:  (1)  bottom 
ecosystems,  and  (2)  living  resources.  Paper  cover 
topics  from  benthic  production  and  benthic  sys- 
tems to  fish  abundance  and  fisheries  in  upwelling 
areas.  (See  W88-04709  thru  W88-04721)  (Lantz- 
PTT) 
W88-04709 


BENTHIC  PRODUCTION  AND  PROCESSES 
OFF  BAJA  CALIFORNIA,  NORTHWEST 
AFRICA  AND  PERU:  A  CLASSIFICATION  OF 
BENTHIC  SUBSYSTEMS  IN  UPWELLING 
ECOSYSTEMS, 

Brookhaven  National  Lab.,  Upton,  NY.  Oceano- 
graphic  Sciences  Div. 
G.  T.  Rowe. 

IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela)(Simposio  Internacional 
Sobre  las  Areas  de  Afloramiento  mas  Importantes 
del  Oeste  Africano  (Cabo  Blanco  y  Benguela)), 
Volume  2,  1985.  p  589-612,  7  fig,  8  tab,  42  ref. 
DOE  Contract  No.  DE-AC02-76CH00016. 

Descriptors:  "Baja  California,  "Peru,  "Africa, 
"Coastal  waters,  "Benthic  production,  "Upwelling, 
Productivity,  Oxygen,  Biomass,  Organic  matter, 
Ecosystems,  Ocean  circulation,  Mexico,  Crabs, 
Bacteria. 


Estimates  of  the  standing  stocks,  secondary  pro- 
duction and  metabolism  of  the  benthos  have  been 
compared  in  the  coastal  upwelling  ecosystems  off 
northwest  Africa,  Baja  California,  and  southern 
Peru.  Northwest  Africa  is  characterized  by  shelf 
break  upwelling  and  as  a  result  standing  stocks, 
macrobenthic  production  and  sediment  organic 
matter  are  highest  out  at  the  shelf-slope  boundary. 
Sedimentary  microbial  activity  and  biomass  are 
highest  nearshore  in  the  dynamic  zone  where  aeo- 
lian  silt  and  sand  are  being  blown  into  the  sea  from 
the  Sahara  Desert.  Baja  California  is  dominated  by 
the  red  crab,  Pleuroncodes  planipes,  having  high 
rates  of  growth  and  metabolic  utilization  of  organ- 
ic matter,  both  on  bottom  and  in  the  water.  Peru 
benthos  and  metabolism  are  very  different  from  the 
above  areas  because  of  the  low  oxygen  concentra- 
tions in  the  bottom  water.  Organic  matter  is  far 
higher  in  the  sediment  and  heterotrophic  metabo- 
lism is  principally  anaerobic  rather  than  aerobic.  A 
normal  offshore  benthic  fauna  is  replaced  by  a  mat 
of  sulfur  bacteria  with  unknown  production  and 
metabolic  rates.  Benthic  subsystems  in  upwelling 
ecosystems  can  be  placed  in  two  categories:  those 
overloaded  with  organic  matter,  depleted  of 
oxygen  and  dominated  by  sulfate  reduction  and 
those  that  are  not  overloaded  and  remain  aerobic. 
Peru  and  southwest  Africa  typify  overloaded  sys- 
tems whereas  NW  Africa  and  Baja  California  are 
examples  of  aerobic  systems.  Although  benthic 
metabolism  and  inorganic  nutrient  regeneration  are 
high  in  both  types  of  subsystems,  all  upwelling 
ecosystems,  with  their  dynamic  open  boundaries, 
export  organic  particulate  matter  and  import  inor- 
ganic nutrients  at  rates  that  are  far  in  excess  of  that 
consumed  or  produced  by  benthic  metabolism 
(See  also  W88-04709)  (Author's  abstract) 
W88-04710 


BENTHIC  SYSTEM  UNDERLYING  THE  NW 
AFRICA  UPWELLING  REGION  (EL  SISTEMA 
BENTONICO  SITUADO  BAJO  EL  AFLORA- 
MIENTO DEL  NO  DE  AFRICA), 

Malaga  Univ.  (Spain).  Dept.  de  Ecologia. 
F.  X.  Niell. 

IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela)(Simposio  Internacional 
Sobre  las  Areas  de  Afloramiento  mas  Importantes 
del  Oeste  Africano  (Cabo  Blanco  y  Benguela)), 
Volume  2,  1985.  p  613-625,  6  fig,  43  ref. 

Descriptors:  "Upwelling,  "Benthic  environment, 
"Coastal  waters,  Africa,  Productivity,  Ocean  cir- 
culation, Water  currents,  Nutrients,  Sediments. 

Upwelling  systems  influence  the  bottom  environ- 
ment in  several  ways.  In  the  NW  Africa  area,  the 
influence  of  high  pelagic  production  is  less  clear 
than  in  other  upwelling  areas,  because  of  local 
dispersion  of  sinking  matter  due  to  the  presence  of 
local  currents,  and  perhaps,  because  of  the  intensi- 
ty of  upwelling  is  not  similar  to  those  of  California 
and  Benguela.  However,  the  Sahara  region  shows 
a  discontinuity  in  the  values  of  some  variables 
when  compared  with  contiguous  geographical 
areas,  the  differences  consisting  in  an  increase  of 
sedimented  material,  both  biotic  and  abiotic  (insol- 
uble nutrients  and  metals)  in  the  bottom.  Paleoeco- 
logical  displacement  of  the  upwelling  nucleus  is 
discussed.  (Author's  abstract) 
W88-04711 


SOME  PECULIARITIES  OF  THE  GROWTH  OF 
FISH  OFF  THE  WESTERN  COASTS  OF 
AFRICA, 

All-Union  Research  Inst,  of  Marine  Fisheries  and 
Oceanography,  Moscow  (USSR). 
N.  Y.  Lipskaya. 

IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela)(Simposio  Internacional 
Sobre  las  Areas  de  Afloramiento  mas  Importantes 
del  Oeste  Africano  (Cabo  Blanco  y  Benguela)), 
Volume  2,   1985.  p  683-689,   1   fig,  2  tab,  26  ref. 

Descriptors:  "Fish  physiology,  "Growth,  "Coastal 
waters,  "Africa,  Upwelling,  Growth  kinetics, 
Growth  rates. 
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An  analysis  is  given  of  the  growth  duration  and 
growth  rates  of  some  species  of  fish  -  Trachurus 
trachurus  L.,  Tr  trachurus  capensis  Castelnau.  Tr. 
trecae  Cadenat,  Engraulis  encrsicholus  (L.), 
Mullus  barbatus  I.  ,  M.  surniuletus  L.,  Pseudupen- 
eus  cyclostomus  Lac.)  -  in  the  productive  upwell- 
ing  zones  off  the  western  coast  of  Africa  (10-12  N 
and  10-30  S).  Causes  responsible  for  the  growth 
periodicity  and  the  formation  of  annual  rings  on 
the  registering  systems  are  discussed.  Correlation  is 
given  with  the  peculiarities  of  the  growth  of  the 
same  species  inhabiting  other  areas  characterized 
by  different  environmental  conditions.  (See  also 
W88-04709)  (Author's  abstract) 
W88-04712 


DEMERSAL  COMMUNITIES  STRUCTURE 
(FISHES)  IN  THE  UPWELLING  AREAS  OFF 
WESTERN  AFRICA  (SAHARA  AND 
NAMIBIAXLAS  COMUNIDADES  DE  PECES 
DEMERSALES  DEL  AFLORAMIENTO  DE 
AFRICA  OCCIDENTAL  (SAHARA  Y  NA- 
MIBIA)), 

Instituto  de  Investigaciones  Pesqueras  de  Barcelo- 
na (Spain). 

B.  Roel,  J.  Rucabado,  D.  Lloris,  and  J.  Lleonart. 
IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela)(Simposio  Internacional 
Sobre  las  Areas  de  Afloramiento  mas  Importantes 
del  Oeste  Africano  (Cabo  Blanco  y  Benguela)), 
Volume  2,  1985.  p  691-699,  2  fig,  2  tab,  13  ref. 

Descriptors:  *Fish  populations,  'Upwelling, 
•Africa,  'Coastal  waters,  Data  interpretation,  Spe- 
cies diversity,  Ecological  distribution,  Cephalo- 
pods. 

The  structure  of  demersal  communities  (fish  and 
cephalopods)  in  upwelling  areas  off  western  Africa 
has  been  studied  from  data  obtained  in  three 
cruises  carried  out  on  the  Saharan  grounds  and 
two  on  the  Namibian  grounds.  Two  data  ap- 
proaches have  been  used:  classification  of  the  sam- 
ples after  the  presence/absence  matrix  by  the 
UPGMA  algorithm  comparison  of  the  faunal  list- 
ings. The  results  of  the  first  approach  confirm  the 
higher  response  of  structure  to  non-topographic 
parameters  in  the  Namibian  region,  whereas 
bottom  topography  is  the  main  parameter  responsi- 
ble for  community  structure  in  the  Sahara  region. 
The  higher  species  abundance  in  Sahara  is  also 
related  to  the  lower  ecological  maturity  level 
(higher  instability  ratio)  for  the  Namibian  region. 
Both  areas  show  high  biological  production.  The 
'species  abundance  spectrum'  for  the  Sahara  region 
is  similar  in  both  depth  ranges  studied  (90  to  200  m; 
overall  range  in  the  Sahara  14  to  456  m),  whereas 
there  is  a  higher  dissimilarity  in  Namibia  (90  to  200 
m;  overall  range  in  Namibia  70  to  800  m  depth), 
denoting  a  higher  response  to  environmental  fluc- 
tuation and  other  factors.  This  fact  is  also  con- 
firmed by  the  cluster  analysis.  (See  also  W88- 
04709)  (Author's  abstract) 
W88-04713 


SPECIES  INTERACTIONS  AND  STOCK  AS- 
SESSMENT. SOME  IDEAS  AND  APPROACH- 
ES, 

Food  and  Agriculture  Organization  of  the  United 
Nations,  Rome  (Italy). 
J.  F.  Caddy. 

IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela)(Simposio  Internacional 
Sobre  las  Areas  de  Afloramiento  mas  Importantes 
del  Oeste  Africano  (Cabo  Blanco  y  Benguela)), 
Volume  2,   1985.  p  703-734,  9  fig,  2  tab,  42  ref. 

Descriptors:  'Ecosystems,  *Fish  populations, 
'Fisheries,  'Upwelling,  'Africa,  'Food  web  analy- 
sis, Food  habits,  Food  chains,  Ecological  distribu- 
tion, Biomass,  Species  diversity,  Statistical  analy- 
sis, Trophic  level,  Fish  food. 

Defining  the  trophic  linkages  between  the  main 
components  of  fisheries  ecosystems  is  an  important 
strategic  consideration  for  fisheries  research  and 
management,  especially  for  ecosystems  subject  to 
dramatic  changes  in  species  dominance,  such  as  in 
areas  of  upwelling  like  those  on  the  West  Coast  of 


Africa.  A  basic  approach  to  food  web  analysis  is 
proposed,  in  which  the  main  resident  and  migrato- 
ry species  in  an  area  are  characterized,  together 
with  the  species  assemblages  they  make  up  and 
their  trophic  interrelationship.  Several  simple  indi- 
ces are  proposed  for  characterizing  areal  and  die- 
tary overlap.  This  early  phase  may  be  achieved  in 
the  course  of  routine  stock  assessment  work,  espe- 
cially during  fisheries  surveys  for  biomass  estima- 
tion. The  trophic  interrelationships  between  the 
macroscopic  components  of  the  system,  by  species 
and  relevant  size/age  categories,  are  most  easily 
characterized  in  a  contingency  table,  and  a  qualita- 
tive food  web  can  then  be  constructed,  showing 
trophic  linkages  and  seasonally  weighted  estimates 
of  the  proportions  of  food  coming  from  each  prey 
component.  In  an  attempt  to  define  approximate 
rates  of  flow  between  species  in  a  given  food  web, 
analysis  of  a  limited  set  of  feeding  rate  data  for 
demersal  fish  in  the  literature  was  the  basis  of  a 
multiple  regression  analysis  of  feeding  rate  as  a 
function  of  body  weight  and  environmental  tem- 
perature. This  was  used  to  obtain  rough  orders  of 
size  for  biomass  transfer  between  food  web  compo- 
nents. (See  also  W88-04709)  (Author's  abstract) 
W88-04714 


CEPHALOPOD  FISHERIES  IN  TWO  UP- 
WELLING AREAS  OFF  THE  WEST  COAST  OF 
AFRICA:  A  COMPARISON  (COMPARACION 
DE  LAS  PESQUERIAS  DE  CEFALOPODOS  DE 
DOS  AREAS  DE  AFLORAMIENTO  DE  LA 
COSTA  OCCIDENTAL  AFRICANA), 
Instituto  de  Investigacones  Pesqueras  de  Vigo 
(Spain). 

A.  Guerra,  and  P.  Sanchez. 

IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela)(Simposio  Internacional 
Sobre  las  Areas  de  Afloramiento  mas  Importantes 
del  Oeste  Africano  (Cabo  Blanco  y  Benguela)), 
Volume  2,  1985.  p  749-760,  2  tab,  39  ref. 

Descriptors:  'Cephalopods,  'Upwelling,  'Africa, 
Fisheries,  Ecosystems,  Oxygen,  Coastal  waters, 
Species  diversity,  Ecological  distribution. 

Cephalopod  fisheries  in  the  upwelling  areas  off 
Northwest  African  coast  and  in  the  Northern  Ben- 
guela Current  (SW  Africa)  are  compared.  Both 
areas  have  maintained  heavy  fisheries  since  long 
ago,  but  commercial  catches  of  Cephalopods  are 
sizeable  only  in  the  northern  area.  To  understand 
the  possible  reasons  that  could  explain  this  differ- 
ence, hydrographical  features,  species  composition, 
some  biological  characteristics  of  species,  and  fish- 
ery strategies  of  fleets  in  these  areas  have  been 
analyzed.  Low  oxygen  concentrations  in  shallow 
waters  of  the  Namibian  and  South  African  shelf 
seemed  to  be  the  most  important  limiting  factor  for 
the  development  of  populations  of  species  belong- 
ing to  the  families  Sepiidae  and  Octopodidae.  Oce- 
anic cephalopods,  mainly  belonging  to  the  family 
Ommastrephidae,  are  abundant  in  this  area.  Lack 
of  significant  catches  of  these  species  may  be  due 
to  the  lack  of  appropriate  or  directed  fisheries.  (See 
also  W88-04709)  (Author's  abstract) 
W8  8-047 15 


FISHERY  RESOURCES  OF  THE  UPWELLING 
AREA  OFF  NW  AFRICA  (LOS  RECURSOS 
PESQUEROS  DEL  AREA  DE  AFLORA- 
MIENTO DEL  NO  AFRICANO), 

Instituto    Espanol    de    Oceanographia,    Tenerife 
(Spain).  Centro  Costero  de  Canarias. 
J.  Bravo  de  Laguna. 

IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela)(Simposio  Internacional 
Sobre  las  Areas  de  Afloramiento  mas  Importantes 
del  Oeste  Africano  (Cabo  Blanco  y  Benguela)), 
Volume  2,  1985.  p  761-798,  16  fig,  15  tab,  72  ref. 

Descriptors:  'Fisheries,  'Upwelling,  'Africa,  Spe- 
cies diversity,  Hake,  Shrimp,  Cephalopods,  Squid, 
Cuttlefish,  Octopus,  Crustaceans,  Commercial. 

The  upwelling  area  off  NW  Africa  contains  impor- 
tant fisheries  that  yield  more  than  2.2  million 
metric  tons.  From  the  economic  and  social  point  of 
view,  the  most  important  groups  of  species  are  the 


hakes,  crustaceans!  cephalopods,  pilchards  and  sea 

breams,  The  European  hake  is  caught  together 
with  the  deep  water  rose-  shrimp  and  other  crusta- 
ceans by  an  artisanal  inshore  and  an  offshore  fish- 
ing fleet,  between  35  30'N  and  24  N  Production 
models  indicate  that  the  hake  is  fully  exploited 
There  are  not  enough  data  to  assess  the-  level  of 
exploitation  of  the  deep  water  rose  shrimp.  The 
Senegalese  hake  is  caught  together  with  the  black 
hake  to  the  south  of  Villa  Cisneros  (23  30'N).  The 
main  fishing  countries  have  been  Spain,  Portugal 
and  the  Soviet  Union.  The  last  assessments  indicate 
the  fishing  mortality  rate  in  1976  (F  =  0  7)  is 
higher  than  the  optimal  one  (F  =  0.6).  The  most 
important  crustacean  is  the  deep  water  rose 
shrimp.  It  is  caught  jointly  with  the  European  hake 
and  is  the  other  target  species  of  the  fresh  fish 
trawler  fleet  to  the  north  of  Cape  Blanc.  There  is 
not  enough  information  to  know  its  state  of  exploi- 
tation. The  cephalopods  fishery  has  as  target  one 
species  of  octopus,  six  cuttlefishes  and  two  squids. 
The  main  fishing  countries  are  Spain,  Korean  Re- 
public, Japan,  Morocco  and  Mauritania.  (See  also 
W88-04709)  (Lantz-PTT) 
W88-04716 


FEEDING  OF  FISH  LARVAE  (F.  SOLEIDAE 
AND  F.  CARANGIDAE)  IN  THE  UPWELLING 
REGION  OFF  NW  AFRICA:  A  COMPARATIVE 
STUDY  (ESTUDIO  COMPARATIVO  DE  LA 
ALIMENTACION  DE  LARVAS  DE  PECES  (F. 
SOLEIDAE  Y  F.  CARANGIDAE)  EN  LA 
REGION  DE  AFLORAMIENTO  DEL  NO  DE 
AFRICA), 

Instituto  de  Investigaciones  Pesqueras  de  Barcelo- 
na (Spain). 
J.  Izquierdo. 

IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela)(Simposio  Internacional 
Sobre  las  Areas  de  Afloramiento  mas  Importantes 
del  Oeste  Africano  (Cabo  Blanco  y  Benguela)), 
Volume  2,  1985.  p  989-1003,  6  fig,  15  ref. 

Descriptors:  'Fish  larvae,  'Food  habits,  'Upwell- 
ing, 'Africa,  Qualitative  analysis,  Quantitative 
analysis,  Fish  food,  Copepods. 

The  ATLOR  III  cruise,  made  in  March-April  1973 
in  the  upwelling  area  off  the  Saharan  coast,  provid- 
ed the  material  for  this  study.  Larvae  belonging  to 
two  families  of  fishes  (Soleidae,  represented  by 
two  species,  i.e.,  Microchirus  ocellatus  and  M. 
azevia,  and  Carangidae,  represented  by  one  spe- 
cies, Trachurus  trachurus)  have  been  considered. 
Their  feeding  habits  during  their  larval  life,  espe- 
cially during  the  early  stages,  were  studied.  Quali- 
tative and  as  quantitative  differences  between  these 
two  kinds  of  larvae  were  observed.  Carangid 
larvae  fed  mainly  on  copepodites  and  adult  cope- 
pods  belonging  to  the  Cyclopoid  and  Calanoid 
groups,  whereas  Soleid  larvae  fed  mainly  on  Har- 
pacticoid  copepods.  At  the  same  time,  differences 
in  the  mouth  opening  between  the  two  kinds  of 
larvae  were  found.  (See  also  W88-04709)  (Author's 
abstract) 
W88-04717 


LIVING  RESOURCES  OF  THE  BENGUELA 
CURRENT  REGION, 

Sea  Fisheries  Research  Inst.,  Cape  Town  (South 
Africa). 
G.  de  Villiers. 

IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela)(Simposio  Internacional 
Sobre  las  Areas  de  Afloramiento  mas  Importantes 
del  Oeste  Africano  (Cabo  Blanco  y  Benguela)), 
Volume  2,  1985.  p  1005-1039,  19  fig,  4  tab,  42  ref. 

Descriptors:  'Benguela  current,  'Ecosystems,  Fish 
populations,  Species  diversity,  Upwelling,  Coastal 
waters. 

The  most  important  exploited  and  potentially  ex- 
ploitable stocks  of  the  Benguela  current  region  and 
recent  trends  in  nominal  catches  and  stock  indica- 
tors are  described.  Distinct  features  such  as  major 
changes  in  e.g.  the  species  structure  or  age  struc- 
ture of  certain  resources  are  noted  and  possible 
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interchange  with  resources  from  neighboring  up- 
welling  areas  to  the  south  is  highlighted.  Attention 
is  drawn  to  selected  research  needs.  (See  also  W88- 
04709)  (Author's  abstract) 
W88-04718 


OBSERVATIONS  ON  SPATIAL  DISTRIBU- 
TION OF  HORSE  MACKEREL  IN  ICSEAF  DI- 
VISION 1.3  (OBSERVACIONES  SOBRE  LA 
DISTRIBUTION  ESPACIAL  DEL  JUREL  EN 
LA  DIVISION  1.3  DE  ICSEAF), 
Institute  of  Marine  Fisheries,  Swinojscie  (Poland). 
A.  Wysokinski. 

IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela)(Simposio  Internacional 
Sobre  las  Areas  de  Afloramiento  mas  Importantes 
del  Oeste  Africano  (Cabo  Blanco  y  Benguela)), 
Volume  2,  1985.  p  1053-1062,  1  fig,  4  tab,  9  ref. 

Descriptors:  *Horse  mackerel,  *Fish  populations, 
•Ecological  distribution,  Population  density,  Zoo- 
plankton,  Fish  food,  Upwelling,  Mackerel,  Africa. 

Widening  of  the  horse  mackerel  (Trachurus  tra- 
churus  capensis)  population  in  the  open  sea  direc- 
tion was  observed  during  the  first  quarters  of  1982 
and  1983  in  the  region  of  ICSEAF  division  1.3. 
Unlike  the  first  quarter  of  1981,  the  presence  of 
horse  mackerel  in  dense  concentrations  was  ob- 
served in  1982  and  1983  not  only  in  the  waters 
over  the  continental  shelf,  but  over  the  slope  and 
the  deepest  waters  of  the  continental  edge  (up  to  a 
depth  of  3500  m)  as  well.  The  schools  of  fish  live 
within  the  water  layer  located  between  20  and  300 
m  under  the  sea  surface.  An  attempt  to  explain  this 
phenomenon  was  made,  by  comparing  it  with  the 
zooplankton  distribution  and  abundance,  and  with 
zooplankton  contents  of  horse  mackerel  stomachs. 
The  above  phenomenon  also  was  examined  in  rela- 
tion to  the  Kolesnikov,  Mratov  and  Overko's  hy- 
pothesis dealing  with  the  influence  of  the  upwell- 
ing on  the  latitudinal  migrations  of  fishes  in  the 
Northwest  Africa  region.  (See  also  W88-04709) 
(Author's  abstract) 
W88-04719 


SOLE  FISHERY  OFF  THE  ORANGE  RIVER, 
SOUTHERN  AFRICA, 

Sea  Fisheries  Research  Inst.,  Cape  Town  (South 
Africa). 
A.  I.  L.  Payne. 

IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela)(Simposio  Internacional 
Sobre  las  Areas  de  Afloramiento  mas  Importantes 
del  Oeste  Africano  (Cabo  Blanco  y  Benguela)), 
Volume  2,  1985.  p  1063-1079,  7  fig,  1  tab,  16  ref. 

Descriptors:  *Sole,  *Fisheries,  *Orange  River, 
♦Africa,  Population  density,  Fish  populations,  Bio- 
mass,  Commercial  fishing,  Fish  migration,  Exploi- 
tation. 

The  inshore  resource  of  sole  in  waters  off  southern 
Namibia  and  northern  South  Africa  once  yielded 
commercially  viable  catches.  Since  the  late  sixties, 
the  stocks  of  sole  have  virtually  collapsed  and, 
although  little  or  no  commercial  activity  has  taken 
place  since,  there  has  been  no  recovery.  Annual 
biomass  determination  research  cruises  took  place 
from  1978  to  1981.  Initially  the  signs  of  an  apparent 
recovery  were  there,  but  the  improvement  has  not 
been  observed  in  the  commercial  stock.  Over  ex- 
ploitation, possibly  combined  with  migration  off- 
shore, is  advanced  as  an  explanation  for  the  decline 
of  the  Orange  River  fishery.  (See  also  W88-04709) 
(Author's  abstract) 
W88-O4720 


Volume  2,  1985.  p  1099-1114,  13  ref. 

Descriptors:  *Upwelling,  *Africa,  *Resources 
management,  Marine  resources,  Ocean  circulation, 
International  Oceanographic  Commission,  Institu- 
tions, Iberian  Peninsula. 

The  state  of  living  resources  in  upwelling  areas, 
and  the  potential  which  they  offer  for  national  and 
regional  development  in  the  context  of  present 
constraints  were  studied  in  the  region  embracing 
the  countries  of  the  African  continent  and  those  of 
the  Iberian  peninsula.  While  the  Intergovernmental 
Oceanographic  Commission  (the  I.O.C.)  recog- 
nizes eight  geographical  marine  regions,  which 
divide  the  countries  considered  in  this  paper  into 
two  distinct  marine  regions,  the  organization  rec- 
ognizes that  a  functional  classification  would  bring 
the  countries  under  consideration  under  one  func- 
tional region.  The  organization  makes  the  point 
that  functional  marine  regions  may  be  recognized 
where  there  is  an  identifiable  management  aspect 
such  as  upwelling  which  occurs  in  such  a  way  as 
to  make  the  area  of  occurrence  'distinguishable 
from  other  maritime  areas.'  The  conclusion  is  inev- 
itable that  the  nature  of  the  challenge  to  be  ad- 
dressed is  not  confined  to  an  improvement  of  the 
legal  framework.  Such  a  framework  must  be  im- 
proved so  as  to  accomodate  and  facilitate  manage- 
ment and  utilization  systems  at  both  national  and 
regional  levels.  (See  also  W88-04709)  (Author's 
abstract) 
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DISTRIBUTION  OF  SILVER,  MERCURY, 
LEAD,  COPPER,  AND  CADMIUM  IN  CEN- 
TRAL PUGET  SOUND  SEDIMENTS, 

Connecticut  Univ.,  Groton.  Marine  Sciences  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
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EVALUATION  OF  DEVIATION  FROM  THE 
LOGNORMAL  DISTRIBUTION  AMONG  SPE- 
CIES AS  A  POLLUTION  INDICATOR  IN 
MARINE  BENTHIC  COMMUNITIES, 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Ocean- 
ography and  Ocean  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
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UPWELLING  ZONES  OF  THE  ATLANTICO- 
IBERO-AFRICAN  REGION:  THE  LEGAL 
FRAMEWORK  AS  A  FACTOR  IN  OCEAN  RE- 
SOURCES MANAGEMENT, 

F.  Muslim. 

IN:  International  Symposium  on  the  Most  Impor- 
tant Upwelling  Areas  off  Western  Africa  (Cape 
Blanco  and  Benguela)(Simposio  Internacional 
Sobre  las  Areas  de  Afloramiento  mas  Importantes 
del  Oeste  Africano  (Cabo  Blanco  y  Benguela)), 


WETLANDS  OF  THE  CHESAPEAKE. 

Proceedings  of  the  Conference  Held  April  9-11, 
1985,  Easton,  Maryland.  1985.  389  p.  Edited  by 
Hazel  A.  Groman,  Timothy  R.  Henderson,  Erik  J. 
Meyers,   David   M.    Burke,   and   Jon   A.    Kusler. 

Descriptors:  *Wetlands,  *Environmental  protec- 
tion, "Chesapeake  Bay,  "Conferences,  "Water 
quality  control,  Information  exchange,  Water  qual- 
ity, Marshes,  Toxicity,  Water  pollution  effects,  Ag- 
riculture, Water  pollution  control,  Legal  aspects, 
Regulations,  Economic  aspects,  Education. 

This  April  1985  conference  originated  from  infor- 
mal discussions  among  staff  members  -  attorneys, 
wetland  managers,  and  scientists  -  of  the  Associa- 
tion of  State  Wetland  Managers,  the  Environmen- 
tal Law  Institute  and  Maryland  Department  of 
Natural  Resources  at  the  historic  December  1983 
signing  of  the  Chesapeake  Bay  Agreement  by  the 
Governors  of  Maryland  and  Virginia,  Lieutenant 
Governor  of  Pennsylvania,  Mayor  of  the  District 
of  Columbia,  and  Administrator  of  the  US  EPA. 
Seventy-five  experts  -  scientists,  government  offi- 
cials, wetland  managers,  educators,  citizen  volun- 
teers, lawyers  and  others  -  addressed  a  capacity 
audience  of  more  than  250  conferees.  Chapters 
present  the  original  papers  of  Conference  speak- 
ers/authors on  points  of  science,  management,  and 
future  directions  and  needs.  Sections  cover:  (1) 
water  quality  functions  of  the  Chesapeake  Wet- 
lands; (2)  habitat  Functions;  (3)  flood  loss  reduc- 
tion and  hydrological  values;  (4)  toxics;  (5)  urban- 
ization and  watercourse  modifications;  (6)  protec- 
tion strategies  (state  and  federal  permitting);  and 
(7)  tax  incentives  and  disincentives.  (See  W88- 
04935  thru  W88-04979)  (Lantz-PTT) 
W88-04934 


OVERVIEW  OF  POLITICAL,  SCIENCE  AND 
MANAGEMENT  ISSUES  IN  THE  CHESA- 
PEAKE BAY  REGION, 

Maryland  Univ.,  Solomons.  Center  for  Environ- 
mental and  Estuarine  Studies. 
For  primary  bibliographic  entry  see  Field  6E. 
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WETLANDS  OF  THE  CHESAPEAKE  BAY  WA- 
TERSHED: AN  OVERVIEW, 

Fish  and  Wildlife  Service,  Newton  Corner  MA 
R.  W.  Tiner. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 
the  Conference  Held  April  9-11,  1985,  Easton, 
Maryland.  1985.  p  16-24,  1  fig,  2  tab,  5  ref. 

Descriptors:  "Chesapeake  Bay,  "Wetlands,  "Wa- 
tersheds, Estuaries,  Databases,  Tide  lands,  Data 
collections,  Forests,  Delaware,  Maryland,  Maps, 
Information  systems. 

The  predominant  wetland  groups  in  the  Chesa- 
peake Bay  watershed  are  estuarine  wetlands  and 
palustrine  wetlands.  The  five  major  estuarine  wet- 
land types  are  aquatic  beds,  tidal  flats,  emergent 
wetlands,  scrub-shrub  wetlands,  and  forested  wet- 
lands. Palustrine  wetlands  represent  both  tidal  and 
nontidal  emergent  wetlands,  scrub-shrub  wetlands, 
and  forested  wetlands,  with  nontidal  forested  wet- 
lands the  predominant  wetland  type  throughout 
the  Bay  drainage  basin.  Preliminary  data  from  the 
National  Wetlands  Inventory's  study  of  recent 
wetland  changes  within  the  watershed  reveal  a  5% 
loss  of  estuarine  wetlands,  primarily  due  to  urban 
development;  an  8%  loss  of  vegetated  palustrine 
wetlands,  caused  by  agricultural  and  forestry  ac- 
tivities; and  a  200%  gain  in  nonvegetated  palus- 
trine wetlands,  resulting  from  farm  pond  construc- 
tion. Recently,  the  National  Wetlands  Inventory 
(NWI)  has  cooperated  with  two  states  -  Delaware 
and  Maryland  -  to  create  a  digital  wetland  data- 
base. Delaware's  database  was  completed  in  1984. 
All  NWI  maps  were  digitized,  acreage  summaries 
of  wetlands  and  deepwater  habitats  for  each 
county  prepared,  and  color-coded  county  wetland 
maps  produced.  The  result  of  this  effort  is  a  recent- 
ly published  report  documenting  the  findings  of 
the  wetlands  inventory  for  Delaware.  The  NWI  is 
presently  developing  a  similar  database  for  Mary- 
land. These  statewide  wetland  databases  will  allow 
users  to:  (1)  determine  the  actual  extent  of  wet- 
lands in  the  state,  counties,  watersheds,  and  other 
designated  areas;  (2)  identify  the  relative  abun- 
dance and  scarcity  of  different  wetland  types;  (3) 
produce  color-coded  wetland  maps  at  varying 
scales  for  specific  areas;  (4)  quickly  review  site 
characteristics  for  facility  planning;  (5)  better  ana- 
lyze the  cumulative  impacts  of  wetland  develop- 
ment through  comparison  with  historical  data  and 
updating  future  changes;  (6)  maintain  a  current 
wetlands  inventory  through  periodic  updating  of 
the  database  and  produce  revised  maps  and  acre- 
age summaries;  and  (7)  integrate  wetland  informa- 
tion with  other  digital  data  (e.g.,  soils)  to  facilitate 
natural  resource  planning.  The  wetland  database 
can  serve  as  the  wetland  dataset  for  existing  geo- 
graphic information  systems  (GIS)  or  form  the 
foundation  for  creating  a  statewide  GIS,  where  on 
does  not  exist.  (See  also  W88-04934)  (Lantz-PTT) 
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CHESAPEAKE     BAY     FRESHWATER     WET- 
LANDS: STATUS  AND  RESEARCH  NEEDS, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 

Dept.  of  Wetlands  Ecology. 

For  primary  bibliographic  entry  see  Field  2H. 
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EPA  AND  THE  CHESAPEAKE  BAY, 

Environmental    Protection   Agency,   Washington, 

DC. 

For   primary   bibliographic   entry   see   Field    5G. 
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SEDIMENTARY  PROCESSES  AND  SEA 
LEVEL  RISE  IN  TIDAL  MARSH  SYSTEMS  OF 
CHESAPEAKE  BAY, 

Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
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mental  Labs. 

J.  C.  Stevenson,  L.  G.  Ward,  M.  S  Kearney,  and 

T.  E.  Jordan 

IN:  Wetlands  of  the  Chesapeake,  Proceedings  ol 

the  Conference   Held   April   9-11,    1985.   Easton, 

Maryland.    1985.   p   37-62,   2   fig,   4   tab.   48   ref. 

Descriptors:  •Sedimentation,  *Sea  level,  *Tidal 
marshes.  •Chesapeake  Hay.  Erosion.  Marshes.  Salt 
marshes.  Estuaries,  Sediment  load,  Wetlands,  Tur- 
bidity. Suspended  sediments.  Sediment  erosion. 

Recent  sediment  flux  and  accretion  studies  have 
raised  some  questions  about  the  prevailing  view 
that  all  wetlands  retain  sediment.  Buffering  capac- 
ities of  these  systems  depend  on  such  factors  as  the 
kind  of  wetlands,  the  rate  of  sea  level  rise,  and  the 
nature  of  the  sediment  inputs.  In  the  Chesapeake 
there  are  four  categories  of  tidal  marsh  systems:  (1) 
Coastal  High  Salinity  Marshes;  (2)  Submerged 
Upland  Marshes;  (3)  Estuarine  Marshes;  and  (4) 
Tidal  Freshwater  Marshes.  Rather  than  accumulat- 
ing sediments  which  would  allow  them  to  keep 
pace  with  rising  sea  levels,  some  of  the  submerged 
upland  marsh  systems  are  rapidly  eroding.  Howev- 
er, 2-11%  of  the  total  sediment  input  may  be 
trapped  by  the  estuarine  and  tidal  fresh  marshes.  If 
sea  levels  rise  as  predicted,  there  will  probably  be  a 
major  shift  in  the  locations  of  Chesapeake  wet- 
lands. Change  in  marsh  abundance  will  depend 
both  on  availability  of  sediment  sources  and  on  the 
rate  of  sea  level  rise.  Present  attempts  by  govern- 
ment agencies  to  limit  turbidity  in  the  Bay  by 
reducing  sediment  inputs  must  be  carefully  re- 
viewed for  adverse  effects  they  may  have  on 
Chesapeake  wetlands.  (See  also  W88-04934) 
(Lantz-PTT) 
W88-04939 


ROLE  OF  NON-TIDAL  AND  TIDAL  FRESH- 
WATER MARSHES  IN  REDUCING  NUTRIENT 
INPUTS  IN  CHESAPEAKE  BAY, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-04941 


SUBMERGED  AQUATIC  VEGETATION  IN 
THE  CHESAPEAKE  BAY:  VALUE,  TRENDS 
AND  MANAGEMENT, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
R.  J.  Orth. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 
the  Conference  Held  April  9-11,  1985,  Easton, 
Maryland.  1985.  p  84-95,  3  fig,  18  ref. 

Descriptors:  *Aquatic  plants,  *Submerged  plants, 
•Chesapeake  Bay,  *Water  quality  management, 
Species  diversity,  Productivity,  Nutrients,  Turbidi- 
ty, Dredging,  Sediment  control,  Ecological  distri- 
bution, Mitigation. 

Although  Submerged  Aquatic  Vegetation  (SAV) 
systems  in  the  Chesapeake  Bay  have  a  history  of 
distinct  oscillations,  the  recent  decline  of  SAV  has 
affected  all  native  species  in  all  sections  of  the  Bay 
and  is  a  local  phenomenon.  Evidence  suggests  that 
the  major  factors  responsible  for  this  decline  are 
nutrient  enrichment  and  increased  turbidity,  and 
that  the  adverse  impacts  on  water  quality  and 
secondary  production  may  be  considerable.  If 
SAV  is  to  be  part  of  the  Bay's  future,  efforts  must 
be  concentrated  in  the  short-term  on  dredge  and 
fill  operations,  and  in  the  long-term  on  efforts  to 
control  sediment  and  nutrient  inputs.  Managers 
should  view  transplanting  programs  with  caution, 
and  give  priority  consideration  to  conservation  of 
existing  beds  (as  opposed  to  mitigation  plans  to 
offset  potential  SAV  losses).  (See  also  W88-04934) 
(Lantz-PTT) 
W88-04942 


WETLAND  HABITAT  VALUES  TO  UPLAND 
WILDLIFE, 

Fish  and  Wildlife  Service,  Annapolis,  MD. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-04943 


VALUES  OF  WETLANDS  TO  ENDANGERED 
SPECIES   WITHIN   THE   CHESAPEAKE   BAY 


WATERSHED:    MARYLAND    AND    VIRGINIA 

COASTAL  PLAIN, 

Man-  Nostrum  Foundation,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-04944 

CONTRIBUTION  OF  WETLANDS  TO  ESTUA- 
RINE PRODUCTION  AND  FISHERIES;  AN 
OVERVIEW  WITH  EMPHASIS  ON  CHESA- 
PEAKE BAY, 

National  Marine  Fisheries  Service,  Oxford,  MD. 

Oxford  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
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VALUES  AND  FUNCTION  OF  CHESAPEAKE 
WETLANDS  FOR  WATERFOWL, 

For  primary  bibliographic  entry  see  Field  2H. 
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TIDAL  CHANNEL  MAINTENANCE:  A  HY- 
DROLOGICAL  FUNCTION  OF  SALT  WATER 
WETLANDS, 

Lehigh  Univ.,  Bethlehem,  PA.  Fritz  Engineering 

Lab. 

R.  N.  Weisman. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 

the   Conference   Held   April   9-11,    1985,   Easton, 

Maryland.    1985.  p   155-163,  4  fig,  7  ref.  NOAA 

Project  No.  R/S-6. 

Descriptors:  'Channel  morphology,  "Chemical 
erosion,  'Tidal  channels,  *Salt  marshes,  'Wet- 
lands, *Tidal  hydraulics,  Tidal  currents,  Marshes, 
Hydrologic  models,  Geomorphology,  Dikes,  Sedi- 
mentation, Dredging,  Channel  flow,  Channel  im- 
provement, Flow  profiles,  New  Jersey. 

Research  on  circulation  patterns  in  New  Jersey's 
Great  Sound  demonstrates  that  the  water  storage 
and  release  capabilities  of  marshes  contribute  to 
the  magnitude  of  spring  tide  ebb  flows  and,  thus, 
the  maintenance  of  tidal  channels.  Hydrodynamic 
modeling  of  the  Great  Sound  area,  stream  channel 
geomorphology,  and  tidal  channel  configuration, 
were  all  assessed  and  illustrated  that  the  spring 
tidal  prism  would  be  reduced  if  these  marshes  were 
filled  or  diked,  leading  to  sedimentation  and  neces- 
sitating dredging  of  previously-navigable  tidal 
channels.  Additional  research  is  needed  to  corre- 
late channel  geometry  -  width  and  depth  -  with 
peak  ebb  flow  during  spring  tide  and  to  assess  the 
degree  of  correlation.  (See  also  W88-04934) 
(Lantz-PTT) 
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ROLE  OF  TIDAL  WETLANDS  IN  THE  RETEN- 
TION OF  HEAVY  METALS, 

Rider  Coll.,  Lawrenceville,  NJ.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
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COARSE  GRAINED  FACIKS  OF  GLACIO- 
MARINI  DEPOSITS  NEAR  OTTAWA, 
CANADA, 

McMaster  Univ.,  Hamilton  (Ontario)  Dept  of  Ge- 
ology. 

For  primary  bibliographic  entry  see  Field  2C. 
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NEARSHORE    DEPOSITS    OF    THE    CHAM- 
PLAIN  SEA,  NEAR  OTTAWA,  CANADA, 

Reading   Univ.   (England).   Dept.   of  Geography. 
For  primary  bibliographic  entry  see  Field  2C. 
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BENTHIC  MACROINVERTEBRATE  ASSOCIA- 
TIONS IN  RELATION  TO  ENVIRONMENTAL 
FACTORS  IN  GEORGIAN  BAY, 

Department  of  Fisheries  and  Oceans,  Ottawa  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  2H. 
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ECOLOGY  OF  THE  DONACIDAE  (MOL- 
LUSCA,  BIVALVIA)  FROM  THE  BAY  OF 
MALAGA  (SE  SPAIN)  (ECOLOGIA  DE  LOS 
DONACIDAE  (MOLLUSCA,  BIVALVIA)  DE  LA 
BAHIA  DE  MALAGA  (SE  DE  ESPANA)), 
Malaga  Univ.  (Spain).  Dept.  de  Zoologia. 
C.  Salas. 

Investigacion  Pesquera  IPESAV,  Vol.  51,  No.  1,  p 
67-77,  March  1987.  6  fig,  27  ref. 

Descriptors:  *Mollusks,  'Population  density, 
•Spain,  'Ecosystems,  *Bay  of  Malaga,  Bays, 
Aquatic  populations,  Donacidae,  Macrofauna,  Spa- 
tial distribution,  Sediments,  Organic  matter,  Spe- 
cies diversity,  Aquatic  environment. 

During  research  conducted  on  the  infralittoral  ma- 
crofauna from  the  Bay  of  Malaga  (southern  Spain) 
between  1981  and  1983,  five  European  species  of 
Donacidae  were  found  living  sympatrically.  The 
spatial  distribution  of  Donax  trunculus  L.,  Donax 
vittatus  (Da  Costa),  Donax  semistriatus  Poli, 
Donax  venustus  Poli  and  Capsella  variegata 
(Gmelin),  was  studied  in  relation  to  depth,  texture 
and  organic  matter  content  of  the  sediment.  D. 
trunculus,  D.  semistriatus  and  D.  vittatus  live  at 
shallower  (1-2  m)  depths  than  D.  venustus  (7-8  m), 
while  D.  venustus  and  D.  trunculus  are  the  more 
abundant  species.  Only  one  specimen  of  C.  varie- 
gata was  taken,  at  a  depth  of  18  m.  The  Donacidae 
of  the  Bay  of  Malaga  live  primarily  in  fine  sand. 
The  five  species  live  in  sediment  with  low  organic 
content  (generally  less  than  0.50%).  This  appears 
to  be  related  to  the  feeding  habits  of  the  Donaci- 
dae, suspension  feeders  that  normally  live  in  the 
wash  and  offshore  zones  of  beaches  where  there  is 
a  lot  of  phytoplankton  and  suspended  particulate 
matter.  (Wood-PTT) 
W88-05040 


PRESERVATION      OF     THE      CALIFORNIA 
COAST:  TWENTY  YEARS  OF  LEARNING, 

California   State   Coastal   Conservancy,   Oakland, 

CA. 

For  primary  bibliographic  entry  see  Field  6E. 
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CHESAPEAKE  BAY  FOUNDATION'S  LAND 
ACQUISITION  AND  WETLANDS  PROTEC- 
TION, 

Chesapeake  Bay  Foundation,  Inc.,  Annapolis,  MD. 
For  primary  bibliographic  entry  see  Field  6E. 
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COMBINING  SCIENCE  AND  MANAGEMENT: 
LOOKING  AHEAD  FOR  CHESAPEAKE  WET- 
LANDS CONSERVATION.  HOW  IS  THE  FED- 
ERAL, STATE,  LOCAL  PARTNERSHIP  WORK- 
ING, 

Environmental  Protection  Agency,  Philadelphia, 
PA.  Region  III. 

For  primary  bibliographic  entry  see  Field  6E. 
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EVOLUTION  OF  PHYSICOCHEMICAL  AND 
BIOLOGICAL  FACTORS  IN  A  SALTMARSH- 
FISH  POND  OF  CADIZ  (SW  SPAIN)  AND  ITS 
RELATION  WITH  SEA  WATER  STAGNA- 
TION/RENOVATION CYCLES  (EVOLUCION 
DE  LAS  CONDICIONES  FISICOQUIMICAS  Y 
BIOLOGICAS  DE  UN  ESTERO  Y  SU  RELA- 
CION  CON  LOS  CICLOS  DE  ESTANCA- 
MIENTO  Y  RENOVACION  DEL  AGUA), 
Instituto  de  Ciencias  Marinas,  Andalucia  (Spain). 
A.  M.  Arias,  and  P.  Drake. 

Investigacion  Pesquera  IPESAV,  Vol.  51,  No.  1,  p 
79-95,  March  1987.  13  fig,  4  tab,  17  ref. 

Descriptors:  *Salt  marshes,  *Tidal  marshes,  *Tidal 
effects,  *Water  quality,  *Spain,  *Fish  ponds, 
Cadiz,  Estuaries,  Estuarine  environment,  Water 
properties,  Chemical  properties,  Biological  proper- 
ties, Water  temperature,  Salinity,  Dissolved 
oxygen,  Phytoplankton,  Zooplankton,  Inverte- 
brates. 

The  maintenance  of  water  quality  in  the  saltmarsh- 
fish  ponds  of  Cadiz  depends  on  tidal  flushing.  Four 
representative  zones  (water  entry-gate  and  exit- 
gate,   submerged  channel,  and   pans)  of  the   San 
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Field  2— WATER  CYCLE 


Group  2L — Estuaries 

Agapito  fish  pond  were  selected  for  the  study  of: 
(a)  water  temperature,  salinity,  and  dissolved 
oxygen,  (b)  phytoplankton  and  zooplankton  popu- 
lations, and  (c)  invertebrate  populations  from  ma- 
crophytes  and  muddy  substrates.  All  varied  in 
relation  to  weather  changes  and  to  the  sequence  of 
stagnation  and  renovation  of  sea  water.  (Author's 
abstract) 
W88-05041 


PHYTOPLANKTON  SIZE  CLASSES  DISTRI- 
BUTION IN  AN  UPWELLING  AREA  (DISTRI- 
BUTION DEL  TAMANO  DE  LAS  ESPECIES 
DEL  FITOPLANCTON  EN  UN  AREA  DE 
AFLORAMIENTO), 

Instituto  Espanol  de  Oceanographia,   La  Coruna 
(Spain).  Centro  Costero  del  La  Coruna. 
M.  Varela,  and  E.  Costas. 

Investigacion  Pesquera  IJMDAI,  Vol.  51,  No  1  p 
97-105,  March  1987.  4  fig,  3  tab,  13  ref 

Descriptors:  *Upwelling,  'Phytoplankton,  'Popu- 
lation density,  'Continental  shelf,  Populations, 
Spain,  Biomass,  Distribution  patterns,  Size  distribu- 
tion, Nutrients,  Trophic  level,  Ocean  circulation. 

Phytoplankton  size  classes  were  studied  in  several 
stations  of  the  Galacian  continental  shelf  during 
BREOGAN-684  and  BREOGAN-984  cruises  in 
June  and  September  1984.  Large  phytoplankton 
dominated  when  phytoplankton  biomass  was  high, 
while  small  sizes  were  predominant  when  biomass 
was  low.  Size  distribution  is  a  consequence  of  the 
nutrient  regime.  However,  phytoplankton  biomass 
resulting  from  the  integration  of  cell  density  and 
individual  size  depends  on  size  structure.  The  pos- 
sible influence  of  size  distribution  on  the  transfer- 
ence of  phytoplankton  biomass  to  higher  trophic 
levels  is  discussed.  (Author's  abstract) 
W88-05042 


REPRESENTIVITY  OF  ORGANIC  MATTER 
VALUES  OBTAINED  FROM  THE  STUDY  OF 
COASTAL  SEDIMENTS  (REPRESENTATIVI- 
DAD  DE  LOS  VALORES  DE  MATERIA  OR- 
GANICA  OBTENIDOS  EN  EL  ESTUDIO  DE 
SEDIMENTOS  COSTEROS), 
Instituto  de  Ciencias  Marinas,  Andalucia  (Spain). 
For  primary  bibliographic  entry  see  Field  2J 
W88-05043 


RECURRENT  GROUPS  OF  ZOOPLANKTON 
IN  THE  BAY  OF  FUNDY  AND  SOUTHWEST 
NOVA  SCOTIA  REGIONS,  CANADA, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology 

S.  Corey,  and  W.  R.  Milne. 

Canadian  Journal  of  Zoology  CJZOAG   Vol   65 

No.  10,  p  2400-2405,  October  1987.  10  fig,  1  tab  33 

ref. 

Descriptors:  'Zooplankton,  'Species  diversity, 
'Population  density,  'Populations,  'Bay  of  Fundy,' 
'Bays,  'Nova  Scotia,  'Aquatic  populations! 
Canada,  Plankton,  Species  composition,  Seasonal 
variation,  Comparison  studies,  Aquatic  environ- 
ment. 

Recurrent  group  analysis  of  the  Bay  of  Fundy  and 
southwest  Nova  Scotia  regions  on  40  species  of 
zooplankton  were  compared  on  a  seasonal  and 
annual  basis.  One  major  recurrent  group  occurred 
per  region.  Six  and  five  core  species  occurred  in 
the  Bay  of  Fundy  and  southwest  Nova  Scotian 
waters,  respectively.  Of  these  core  species,  Sagitta 
elegans,  Calanus  finmarchicus,  and  Metridia  lucens 
were  common  to  both  areas.  The  interconnection 
of  the  Bay  of  Fundy  and  southwest  Nova  Scotia 
zooplankton  communities  is  relatively  strong  (75% 
of  core  species  for  either  area  occurred  in  the  other 
area  in  three  of  the  four  surveys).  All  core  species 
were  endemic  and  boreal.  (Author's  abstract) 
W88-05050 


TOTAL  CARBOHYDRATE:  ORGANIC 

CARBON    RATIO    AS    AN    INDICATOR    OF 
SEWAGE-DERIVED    ORGANIC    MATTER    IN 
BURBO     BIGHT    SEDIMENTS,    LIVERPOOL 
BAY,  UK, 
Lancaster  Univ.  (England).  Lancashire  and  West- 


ern Sea  Fisheries  Joint  Committee. 

For  primary  bibliographic  entry  see  Field  5A 

W88-05070 


VOLUMETRIC  ESTIMATES  OF  PHYTO- 
PLANKTON PRODUCTION  IN  NEWLY  UP- 
WELLED  WATERS  OF  THE  SOUTHERN  BEN- 
GUELA  CURRENT, 

Sea  Fisheries  Research  Inst.,  Cape  Town  (South 

Africa). 

E.  T.  Olivieri,  and  L.  Hutchings. 

Limnology  and  Oceanography  LIOCAH,  Vol  32 

No.  5,  p  1099-1 1 1 1,  September  1987.  6  fig,  2  tab  36 

ref. 

Descriptors:  'Upwelling,  'Primary  production, 
•Phytoplankton,  Light,  Nitrates,  Growth,  Winds, 
Nutrients,  Algae,  Flagellates,  Mixing,  Benguela 
current,  Water  currents,  Ocean  circulation. 

Production,  in  terms  of  volume  of  particulate  mat- 
ters, was  studied  in  four  developing  phytoplankton 
communities  in  newly  upwelled  waters  of  the 
southern  Benguela  Current.  Growth  (max  dou- 
blings/day approx  2.9,  max  C  production  approx 
21  g/sq  m/day)  of  phytoplankton  upwelled  from 
source  water  was  rapid,  with  little  evidence  of  a 
lag  phase.  The  growth  pattern  differed  for  each 
community  encountered  and  was  related  to  the 
rate  of  mixing  of  the  water  column  and  the  nutri- 
ent and  light  regimes.  Production  rates  were  high- 
est in  newly  upwelled  waters  and  lowest  under 
limiting  light  and  during  periods  of  nitrate  deple- 
tion in  the  upper  mixed  layer.  Changes  in  growth 
rates  also  were  attributed  to  short-term  wind  varia- 
tion that  caused  water  bodies  to  mix  and  change 
the  nutrient  regimes.  Growth  occurred  over  a 
wide  size  range  of  particles,  mostly  in  the  range  20- 
80  microm  equivalent  spherical  diameters  (ED), 
corresponding  to  chains  of  diatoms,  but  occasional- 
ly also  in  the  range  of  6-14  microm  ESD,  suggest- 
ing some  growth  of  small-celled  algae  and  micro- 
flagellates.  A  diel  variation  was  observed,  with 
volume  increases  during  the  day  greatly  exceeding 
those  at  night  except  under  extreme  limiting  condi- 
tions, when  there  was  some  growth  in  the  dark. 
(Author's  abstract) 
W88-05093 


NITROGEN  UPTAKE  AND  PHYTOPLANK- 
TON GROWTH  IN  COASTAL  UPWELLING 
REGIONS, 

Oregon  State  Univ.,  Corvallis.  Coll.  of  Oceanogra- 
phy. 

S.  A.  Kokkinakis  and,  and  P.  A.  Wheeler. 
Limnology  and  Oceanography  LIOCAH,  Vol  32 
No.  5,  p  1112-1123,  September  1987.  7  fig,  3  tab,  28 
ref. 

Descriptors:  'Upwelling,  'Primary  production, 
'Phytoplankton,  Nitrates,  Growth,  Nutrients, 
Chlorophyll  a,  Oregon,  Washington,  Benguela  cur- 
rent, Water  currents,  Ocean  circulation. 

Uptake  of  nitrogenous  nutrients  by  microplankton 
off  the  Washington  and  Oregon  coasts  was  meas- 
ured during  the  1985  upwelling  period.  Nitrogen 
uptake  rates  in  low-N03(-)  waters  (less  than  5 
microM)  were  0.020-0.258  micromol  N/liter/hr 
and  were  primarily  supported  by  regenerated  N 
(71%  of  total  uptake).  Nitrogen  uptake  rates  in 
high-N03(-)  waters  (at  least  20  uM)  were  0.281- 
1.480  umol  N/liter/hr  and  new  (nitrate)  N  support- 
ed 83%  of  total  uptake.  Phytoplankton  N  was 
estimated  by  assuming  a  constant  Chlorophyl  (Chi) 
a:particulate  N  (PN)  ratio  for  phytoplankton  and 
was  used  to  calculate  phytoplankton-specific 
uptake  rates.  Despite  differences  in  nutrient  con- 
centrations, PN,  and  Chi  a  at  the  three  upwelling 
sites  (Oregon,  Benguela,  and  Peru),  N03(-)  uptake 
normalized  to  Chi  a  and  estimates  of  N03(-)-sup- 
ported  phytoplankton  growth  rates  are  remarkably 
similar.  Nitrate  uptake  supports  growth  rates  on 
the  order  of  1-2/day.  Estimates  of  phytoplankton 
growth  from  rates  of  NH4(  +  )  +  N03(-)  uptake 
range  from  1.36-4.79/day  and  are  negatively  corre- 
lated with  concentrations  of  N03(-)  and  phyto- 
plankton N.  (Author's  abstract) 
W88-05094 


MEASUREMENTS  OF  GROUNDWATER 
SEEPAGE  FLUX  ONTO  A  CORAL  REEF:  SPA- 
TIAL AND  TEMPORAL  VARIATIONS, 

McGill  Univ.,  Montreal  (Quebec).  Dept  of  Biol- 
ogy. 

J.  B.  Lewis. 

Limnology  and  Oceanography  LIOCAH,  Vol  32 
No.  5,  p  1165-1169,  September  1987.  2  fig,  3  tab  27 
ref. 

Descriptors:  'Reefs,  'Seasonal  distribution, 
'Groundwater  movement,  'Seepage,  Nitrogen, 
Phosphate,  Nutrients,  Storm  seepage,  Corals,  Bar- 
bados, West  Indies,  Aquifers,  Mathematical 
models,  Rainfall,  Prediction. 

Rates  of  groundwater  discharge  onto  coral  reefs  at 
Barbados,  West  Indies,  were  measured  with  seep- 
age meters  and  miniature  piezometers.  Seepage 
flux  varied  spatially,  was  correlated  with  water 
depth,  and  was  about  twice  as  high  during  the  wet 
season  as  during  the  dry.  Groundwater  N  concen- 
trations were  correlated  with  salinity,  but  phos- 
phate concentrations  were  not.  Nitrate  content  of 
the  discharge  was  much  higher  than  the  phosphate 
content.  Measured  fluxes  were  consistent  with 
groundwater  discharge  estimates  from  aquifer 
models,  but  a  large  data  set  would  be  required  to 
make  accurate  predictions  of  areal  groundwater 
discharge  and  nutrient  loading.  (Author's  abstract) 
W88-05096  ; 


VERTICAL  TEMPERATURE  GRADIENTS  IN 
MUDDY  INTERTIDAL  SEDIMENTS  IN  THE 
FORTH  ESTUARY,  SCOTLAND, 

Stirling  Univ.  (Scotland).  Dept.  of  Environmental 

Science. 

S.  J.  Harrison  and,  and  A.  P.  Phizacklea. 

Limnology  and  Oceanography  LIOCAH,  Vol   32 

No.  4,  p  954-963,  July  1987.  8  fig,  2  tab,  12  ref 

Descriptors:  'Temperature,  'Tidal  effects,  'Estu- 
aries, 'Heat  flow,  'Mud  flats,  Solar  heating,  Sedi- 
ments, Seasonal  distribution,  Thermal  gradients, 
Scotland. 

Measurements  of  subsurface  temperature  and  at- 
mospheric variables  were  made  from  an  instrument 
tower  at  Skinflats  on  the  extensive  intertidal  mud- 
flats of  the  Forth  estuary.  There  was  a  marked 
seasonal  change  in  the  direction  and  magnitude  of 
gradients.  Under  strong  solar  heating  during  the 
summer,  temperature  gradients  greater  than  100  C/ 
m  were  recorded.  Gradients  developed  at  low 
water  were  related  to  antecedent  net  radiant 
energy  influx  at  the  mud  surface  and  latent  heat 
flux  into  the  atmospheric  boundary  layer.  The 
relationship  between  the  change  in  gradient  during 
an  incoming  tide  and  the  time  of  high  water 
showed  a  well-defined  association.  The  net  effect 
of  tidal  flooding  during  both  summer  and  winter  is 
to  reduce  the  steepness  of  the  vertical  thermal 
gradients  within  the  sediment.  (Rochester-PTT) 
W88-05105 


STUDY  OF  THE  EXTRACTION  CONDITIONS 
OF  SEDIMENTARY  HUMIC  ACIDS  TO  ESTI- 
MATE THEIR  TRUE  IN  SITU  SULFUR  CON- 
TENT, 

British    Columbia    Univ.,    Vancouver.    Dept.    of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-05106 

3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


EVALUATION  OF  THE  FEASIBILITY  OF  A 
MULTI-PURPOSE  SOLAR  ROOF  STILL  IN 
THE  VIRGIN  ISLANDS, 

Caribbean  Research  Inst.,  St.  Thomas,  VI.  Water 

Resources  Research  Center. 

M.  J.  Canoy,  and  D.  Bullock. 

Available  from  the  National  Technical  Information 


WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 
Use  Of  Water  Of  Impaired  Quality — Group  3C 


Service.  Springfield,  VA.  22161  technical  Report 
No  IS,  Septembei  ll|*<  42  p,  8  fig,  5  tab,  17  ref. 
Conlracl  No  14-31-0001-5053. 

Descriptors    'Solai    distillation,   'Virgin   Islands, 

•Wutei  snp[-,l\  development.  Distillation.  Econom- 

ic  aspects 

One  approach  lo  the  chronic  water  problems  of 
the  Virgin  Islands  would  be  widespread  use  of 
small  SOlai  -tills  to  augment  private  water  supplies. 
A  studv  was  done  to:  (A)  identify  critical  resource 
and  desinn  factors;  (B)  estimate  the  local  potential 
for  solar  distillation;  (C)  test  the  efficiencies  of 
several  designs;  and  (D)  determine  the  production 
and  economic  potential  of  small  locally  built  stills. . 
The  design  parameters  examined  were:  Deep  vs. 
Shallow  Basins.  Glass  vs.  Plastic  Covers,  'Roof  vs. 
Flat  Collectors,  and  rooftop  placement.  Results  of 
the  study  shows  that  the  solar  energy  in  the  Virgin 
Islands  is  not  only  at  a  high  level  but  that  the  level 
is  constant.  In  the  stable  Virgin  Islands  environ- 
ment, the  most  simple  flat  plate,  uninsulated  collec- 
tor is  nearly  as  efficient  as  a  complex  expensive 
one.  The  lowest  production  was  about  0.6  gal/sq 
ft/day;  the  highest  0.96  gal/sq  ft/day.  The  average 
was  about  0.8  gal/sq  ft/day.  Using  this  figure  and  2 
cents/gallon  purchased  water,  a  20  sq  ft  still  would 
supply  20%  of  a  family's  needs  and  have  a  payback 
period  of  less  than  one  year.  (Author's  abstract) 
W88-04706 


TUBULAR  MEMBRANE  SEPARATION  PROC- 
ESS AND  APPARATUS  THEREFOR, 

Hitachi  Ltd.,  Tokyo  (Japan). 

T.  Takahagi,  K.  Ebara,  and  S.  Takahashi. 

U.  S.  Patent  No.  4,255,255;  March  10,  1981.  9  p,  5 

fig,   1   ref.  Official  Gazette  of  the  United   States 

Patent  Office,  Vol  1004,  No  2,  p  691-692,  March 

10,  1981. 

Descriptors:  'Patents,  'Reverse  osmosis,  *Water 
treatment,  'Desalination,  'Wastewater  treatment, 
'Membrane  processes,  Industrial  wastes,  Separa- 
tion techniques,  Chemical  treatment,  Proteins,  En- 
zymes, Acids,  Ultrafiltration. 

Reverse  osmosis  tubular  membrane  separation  is 
used  for  wastewater  treatment,  desalination,  con- 
centration, separation,  and  purification  of  proteins, 
enzymes,  and  nucleic  acids.  Modules  of  tubular 
semipermeable  membranes  are  surrounded  by 
liquid-permeable  supports.  The  modules  are  ar- 
ranged in  multiple  stages.  A  solution  tank  feeds  a 
solution  to  the  modules.  The  modules  are  adapted 
to  receive  the  solution  together  with  elastic  tube- 
cleaning  elements.  A  conduit  connected  to  the 
solution  tank  conducts  the  solution  from  the  tank 
to  the  recovery  system.  A  second  conduit  supplies 
the  elastic  elements  from  the  recovery  system  to 
the  upstream  side  of  the  modules.  In  cleaning  the 
semipermeable  membrane  surfaces  of  the  tubular 
modules,  the  elements  are  forced,  together  with 
the  solution  being  treated  under  pressure  as  a  carri- 
er solution,  through  the  tubes.  (Cremmins- 
AEPCO) 
W88-04786 


PROCESS  FOR  PURIFYING  LIQUIDS  AND  A 
DEVICE  FOR  CARRYING  OUT  THE  PROC- 
ESS, 

S.  E.  L.  Rasmark. 

U.  S.  Patent  No.  4,243,526;  January  6,  1981,  4  p,  1 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1002,  No  1,  p  262,  January  6,   1981. 

Descriptors:  'Distillation,  'Patents,  'Desalination, 
'Water  treatment,  'Heat  treatment,  'Seawater, 
Salts,  Heating,  Condensation,  Heated  water, 
Spraying,  Water  cooling. 

Seawater  for  desalination  is  fed  into  a  sealed  con- 
tainer or  chamber  and  guided  toward  a  heated 
stream  of  air  in  the  chamber.  The  seawater  is 
sprayed  to  engage  the  stream  of  air  during  the 
heating  cycle.  The  resulting  damp  air  is  condensed 
and  the  condensate  is  discharged  from  the  chamber 
through  one  line.  The  remaining  water  is  dis- 
charged through  a  second  line.  (Cremmins- 
AEPCO) 
W88-04789 


PROCESS    AND    APPARATUS    I  OR    ION    KX- 
CHANGE  BY  USE  OF  THERMALLY  RKGFN- 
l  K  Mill   RESIN, 
Rohm  and  Haas  Co.,  Philadelphia,  PA. 

K.  Kosaka,  T.  Iwatsuka,  I.  Shindo,  and  A.  Hotogi. 
U.  S.  Patent  No.  4,293,423;  October  6,  1981,  8  p,  3 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1011,  No  1,  p  255,  October  6,  1981. 

Descriptors:  'Patents,  'Desalination,  'Water  treat- 
ment, 'Ion  exchange,  'Resins,  Seawater,  Industrial 
water,  Domestic  water,  Municipal  water,  Heat 
treatment. 

Industrial,  municipal,  household,  and  seawater  is 
desalinated  using  continuous  or  semi-continuous 
ion  exchange  and  a  thermally  regenerable  and  het- 
erogeneous resin.  A  column  packed  with  the  resin 
is  placed  in  a  single  bed  having  loading,  heat 
displacement,  and  regeneration  zones.  An  aqueous 
feed  liquid  containing  an  excessively  high  concen- 
tration of  ions  flows  upwardly  through  the  loading 
zone  to  reduce  the  concentration  of  ions;  the  re- 
sultant treatment  liquid  is  withdrawn  as  product 
liquid  from  near  the  top  of  the  loading  zone.  The 
remainder  of  the  product  liquid  flows  upward  into 
the  heat  displacement  zone.  An  aqueous  liquid 
regenerant  flows  at  a  higher  temperature  than  that 
of  the  feed  liquid  through  the  resin  in  the  regenera- 
tion zone  to  regenerate  the  resin.  The  flow  of 
aqueous  liquid  in  the  heat  displacement  zone  is 
controlled  so  as  to  maintain  a  temperature  differen- 
tial between  the  loading  and  regeneration  zones. 
The  loaded  resin  is  transferred  from  the  loading 
zone  to  the  regeneration  zone  and  the  regenerated 
resin  is  displaced  downward  in  the  column  to 
replace  the  transferred  resin.  (Cremmins-AEPCO) 
W88-04812 

3B.  Water  Yield  Improvement 

URBAN  STORMWATER  HARVESTING:  AP- 
PLICATIONS AND  HYDRAULIC  DESIGN, 

Georgia  Univ.,  Athens.  School  of  Environmental 

Design. 

B.  K.  Ferguson. 

Journal  of  Environmental  Management  JEVMAN, 

Vol.  25,  No.  1,  p  71-79,  July  1987.  1  fig,  13  ref. 

Descriptors:  'Water  management,  'Water  harvest- 
ing, 'Storm  water,  'Water  spreading,  'Water  con- 
servation, 'Urban  runoff,  Hydraulic  design, 
Runoff,  Water  supply,  Ponds,  Storage  reservoirs, 
Irrigation,  Water  storage,  Water  quality,  Water 
treatment,  Storage. 

Potential  applications  of  urban  storm  water  har- 
vesting may  be  classified  as  (1)  water  spreading  or 
runoff  irrigation  or  (2)  water  which  has  been  for- 
mally stored  or  treated.  Water  spreading  involves  a 
shallow  basin  planted  with  relatively  water-loving 
plants,  especially  those  which  can  tolerate  irregu- 
lar, intermittent  irrigation.  Water  that  does  not 
infiltrate  within  a  short  period  may  stand  in  the 
basin  or  run  into  a  pond  which  can  serve  many 
purposes,  including  esthetic  attractiveness,  recrea- 
tion, flood  control,  sediment  control,  or  storage  for 
irrigation.  Although  costs  of  water  spreading  are 
low,  the  system  is  inefficient,  with  great  variability 
with  respect  to  time  and  volume  of  water  delivery 
and  water  quality.  With  additional  expense,  har- 
vested water  can  be  stored  in  an  open  pond  or 
covered  tank  for  use  in  applications  which  do  not 
require  further  treatment.  With  still  further  ex- 
pense, water  can  be  stored  and  treated  for  use  in 
cleaning,  cooling,  or  drinking.  Water  harvested 
from  rooftops  usually  requires  only  filtration  and 
chlorination.  Hydraulic  design  of  water  harvesting 
systems  must  consider  the  volume  of  storm  water 
flows  and  the  applications.  Methods  are  given  for 
estimating  water  demands  (pond  or  irrigation),  effi- 
ciency of  the  catchment  supplying  the  water,  stor- 
age requirements,  and  storm  water  volume.  For  a 
site-specific  application  formulas  are  presented  to 
plan  a  system  combining  water  harvesting,  import- 
ed water,  and  precipitation.  (Cassar-PTT) 
W88-05066 


3C.  Use  Of  Water  Of  Impaired 
Quality 


FUTURE  USE  OF  SLUDGE  ENTRENCHMENl 

SITES, 

Agricultural    Research    Service,    Beltsville,    MD 

Soil-Microbial  System  Lab. 

For  primary  bibliographic  entry  sec  Field  5E. 

W88-04525 


CROP-WATER  PRODUCTION  FUNCTIONS 
FOR  SWEET  CORN  AND  COTTON  IRRIGAT- 
ED WITH  SALINE  WATERS, 

Agricultural    Research    Organization,    Bet-Dagan 

(Israel).  Div.  of  Soil  Physics. 

D.  Russo,  and  D.  Bakker. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  6,  p  1554-1562,  November-December 

1987.  7  fig,  5  tab,  23  ref. 

Descriptors:  'Saline  water,  'Cotton,  'Corn,  'Im- 
paired water  use,  'Irrigation,  'Crop-water  produc- 
tion, Crop  yield,  Water  quality,  Irrigation  water, 
Soil  salinity,  Trickle  irrigation,  Evaporation. 

The  effect  of  irrigation  water  quality  (salinity)  and 
quantity  on  the  yields  of  sweet  corn  (Zea  mays  cv. 
Jubilee)  and  cotton  (Gossypium  hirsutum  L.  cv. 
Acala  SJ-2)  was  studied  in  a  sandy  loam  (Typic 
Torrifluvent)  soil.  For  each  of  the  irrigation  water 
salinities  of  C  sub  o  =  1.8,  3.6  and  6.7  dS/m  (for 
corn)  and  C  sub  o  =  3.6,  6.7,  and  10.5  dS/m  (for 
cotton),  10  amounts  of  irrigation  water  (Q)  ranging 
from  0.15  to  2.7  times  the  class  A  pan  evaporation 
(E  sub  o)  were  applied  via  trickle  irrigation.  Root 
zone  soil-water  matric  potential,  water  content, 
and  salinity  were  monitored,  and  corn  and  cotton 
yield  components  were  measured.  Time-averaged 
root  zone  soil  water  content  (theta)  and  soil  salini- 
ty (EC),  as  well  as  crop  yield  components  (Y) 
were  affected  by  both  Q  and  C  sub  o.  Results  of 
the  analyses  of  the  crop-water  production  func- 
tions suggest  that  increasing  the  amount  of  irriga- 
tion water  may  compensate  only  in  part  for  the 
adverse  effects  of  the  salinity  of  the  irrigation 
water.  For  corn,  using  irrigation  water  of  C  sub  o 
=  3.6  and  6.7  dS/m,  maximum  ear  yields  were 
reduced  by  8  and  27%,  respectively,  relative  to  the 
maximum  ear  yield  obtained  using  water  of  1.8  dS/ 
m.  For  cotton,  using  irrigation  water  of  C  sub  o  = 
6.7  and  10.5  dS/m,  maximum  seed  cotton  yields 
were  reduced  by  6.5  and  30%,  respectively,  rela- 
tive to  the  maximum  seed  cotton  yield  obtained 
using  water  of  3.6  dS/m..  Analysis  of  the 
Y(theta,EC)  relationship  for  each  of  the  corn  and 
the  cotton  yield  components  suggested  that,  due  to 
the  mutual  effect  of  theta  and,  in  general,  should  be 
described  by  a  nonlinear  concave  expression.  (Au- 
thor's abstract) 
W88-04639 


METHOD  FOR  OIL  RECOVERY  FROM  RES- 
ERVOIR ROCK  FORMATIONS, 

D.  Balzer. 

U.S.  Patent  No.  4,582,138;  April  15,  1986,  9  p,  4 
ref.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1065,  No  3,  p  1163,  April  15,  1986. 

Descriptors:  'Patents,  'Oil  recovery,  'Oil  reser- 
voirs, 'Water  bleeding,  'Emulsifiers,  Tensides,  De- 
tergents,  Rocks,   Salinity,   Tertiary  oil   recovery. 

At  least  two  tenside-containing  liquids  are  injected 
to  extract  reservoir  oil  from  rock  formations  of 
medium  or  high  salinity.  The  tenside  is  a  carboxy- 
methylated  oxethylate  and  at  least  one  of  the  liq- 
uids is  an  emulsion  comprising  an  oil  phase,  an 
aqueous  phase,  and  a  carboxymethylated  oxethy- 
late tenside  as  the  emulsifier.  The  emulsifier  is 
selected  so  that  the  phase  inversion  temperature  of 
the  system  lies  within  0  to  10  C  above  the  reservoir 
temperature.  At  least  one  of  the  liquids  is  a  solu- 
tion or  dispersion  of  a  carboxymethylated  oxethy- 
late tenside  in  flooding  water.  The  tenside  is  also 
selected  so  that  the  phase  inversion  temperature  of 
the  system  lies  0  to  10  C  above  the  reservoir 
temperature.  (Cremmins-AEPCO) 
W88-04727 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3E — Conservation  In  Industry 


3E.  Conservation  In  Industry 


COUNTY-LEVEL  PROJECTIONS  FOR  INDUS- 
TRIAL WATER  DEMAND  IN  MISSISSIPPI, 

University   of  Southern   Mississippi,   Hattiesburg. 

Dept.  of  Economics. 

For   primary   bibliographic   entry   see   Field   6D 

W88-04753 


3F.  Conservation  In  Agriculture 


ENERGY  AND  WATER  BALANCE  OF  A 
SPARSE  CROP:  SIMULATED  AND  MEAS- 
URED SOIL  AND  CROP  EVAPORATION, 

Texas  Agricultural  Experiment  Station,  Lubbock. 
For  primary  bibliographic  entry  see  Field  2G 
W88-04496 


EFFECTS  OF  FURROW  DIKES  ON  WATER 
CONSERVATION  AND  DRYLAND  CROP 
YIELDS, 

Agricultural    Research    Service,    Bushland,    TX. 

Conservation  and  Production  Research  Lab 

O.  R.  Jones,  and  R.  N.  Clark. 

Soil  Science  Society  of  America  Journal  SSSJ04 

Vol.  51,  No.  5,  p  1307-1314,  September-October 

1987.  5  fig,  5  tab,  23  ref. 

Descriptors:  *Water  conservation,  *Furrow  irriga- 
tion, 'Dikes,  *Crop  yields,  Sorghum,  Sunflowers, 
Runoff,  Surface  runoff. 

A  study  was  conducted  to  (1)  examine  the  poten- 
tial of  furrow  dikes  as  a  conservation  practice  to 
retain   runoff  and   increase   crop   yields,   and   (2) 
examine  the  effects  of  furrow  diking  on  sorghum 
and  sunflower  production.  Analyses  of  28  yr  of 
runoff  records  showed  that  furrow  diking  has  the 
potential  to  retain  25  to  30  mm  of  runoff  annually. 
The  maximum  annual  runoff  retention  by  diking 
observed  during  the   14  crop  years  of  research 
(three   separate   experiments   conducted    between 
1980  and  1985)  was  111  mm.  The  maximum  in- 
crease in  sorghum  yield  measured  as  a  result  of 
diking  was  2.46  mg/ha.  Conditions  responsible  for 
maximum  yield  responses  of  sorghum  to  diking 
were:  (1)  annual  cropping;  (2)  large  rainfall/runoff 
events  occurring  prior  to  or  early  in  the  growing 
season;  and  (3)  limited  growing  season  precipita- 
tion.  Diking  increased   annual  cropped  sorghum 
yields  on  graded  and  contour  furrow  treatments  by 
49  and  14%,  respectively,  whereas  water  use  effi- 
ciencies were  increased  by  25  and  16%.  Yields  and 
water  use  efficiencies  from  diked  treatments  on 
graded  and  contour  furrows  were  as  great  as  yields 
and  water  use  efficiencies  from  a  leveled   mini- 
bench  treatment,  indicating  that  from  a  crop  pro- 
duction standpoint,  furrow  diking  was  as  effective 
as  land  leveling  in  retaining  runoff  and  increasing 
crop  yields.  Sunflower  yields  were  increased  sig- 
nificantly by  diking  during   1   yr  out  of  3  when 
sunflower  was  grown  after  76  weeks  of  fallow, 
whereas   sorghum    yields   were   not   affected   by 
diking  after  fallow.  Decreasing  row  spacing  from 
1.0  to  0.75  m  resulted  in  a  significant  increase  in 
the  3-yr  avg.  yield  of  sorghum  and  sunflower  of 
1.0  and  0.14  mg/ha,   respectively,   when  grown 
after  fallow,  indicating  that  considerable  opportu- 
nity for  improving  summer  crop  production  may 
exist  simply  by  changing  to  a  narrow  row  spacing. 
A  regression  equation  relating  runoff  from  graded 
furrows  to  runoff  from  contour  flat-tilled  graded 
terraces  showed  increased  runoff  from  graded  fur- 
rows, particularly  from  small  storms.  (Lantz-PTT) 
W88-04502 


IRRIGATION  WATER  CHARGE  IN  CHINA, 

University   of  Agricultural    Engineering,    Beijing 
(China).  Dept.  of  Irrigation  and  Drainage. 
For  primary  bibliographic  entry  see  Field  6C 
W88-04522 


ARE  LARGE  SCHEMES  WORTH  THE  COST, 

For  primary  bibliographic  entry  see  Field  6C 
W88-04523 


USE  OF  EVAPORIMETERS   FOR   ESTIMAT- 
ING MAXIMUM  TOTAL  EVAPORATION, 

Orange   Free   State   Univ.,    Bloemfontein   (South 

Africa).  Dept.  of  Agrometeorology. 

For  primary  bibliographic  entry  see  Field  7B 

W88-04568 


RIGHT  TO  USE  VERSUS  THE  RIGHT  TO 
SELL:  SPILLOVER  EFFECTS  AND  CON- 
STRAINTS ON  THE  WATER  RIGHTS  OF  IRRI- 
GATION ORGANIZATION  MEMBERS, 

National  Center  for  Atmospheric  Research,  Boul- 
der,   CO.    Environmental    and    Societal    Impacts 
Group. 
For  primary  bibliographic  entry  see  Field  6C. 

W88-04597 


WATER-HYACINTH  (EICHHORNIA  CRAS- 
SIPES)  IN  RUMINANT  NUTRITION, 

Sao  Paulo  Univ.,   Piracicaba  (Brazil).   Secao  de 

Ciencias  Animais. 

A.  L.  Abdalla,  E.  J.  Ambrosano,  D.  M.  S  Vitti 

and  J.  C.  Silva  F. 

Water  Science  and  Technology  WSTED4    Vol 

19,  No.  10,  p  109-112,  1987.  2  tab,  11  ref. 

Descriptors:  *Water  hyacinth,  *Aquatic  plants, 
♦Ruminants,  *Waste  disposal,  Nutrition,  Sheep! 
Recycling,  Chemical  analysis. 

In  a  pilot  experiment,  ten  sheep  were  used  to  study 
the  possibility  of  using  water  hyacinth  as  ruminant 
feed.  The  mean  live  weight  of  the  animals  was  30.5 
kg;  they  were  kept  in  individual  pens.  Water  hya- 
cinths were  fed  4.0  kg/d  once  a  day  plus  300  g  of  a 
concentrate  mixture.  The  mean  intake  was  3.6  kg 
of  fresh  water  hyacinth  per  animal  and  the  chemi- 
cal analyses  of  dried  material  showed  respectively 
10.00%,  15.96%,  16.28%,  2.65%  47.29%  and 
17.84%  for  dry  matter,  crude  protein,  crude  fiber, 
ether  extract,  non-nitrogen  extract,  and  mineral 
matter.  The  dry  matter  remaining  in  nylon  bags 
after  48  hours  incubation  in  the  rumen  of  a  steer 
was  55.29%.  It  was  concluded  that  water  hyacinth 
has  potential  as  a  roughage  source  for  ruminants, 
but  further  investigation  needs  to  be  done  on  har- 
vesting and  storage  of  fresh  material.  (Author's 
abstract) 
W88-04624 


SHRINKAGE  CURVE  INDICES  TO  QUANTIFY 
CULTIVATION  EFFECTS  ON  SOIL  STRUC- 
TURE OF  A  VERTISOL, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  St.  Lucia  (Australia).  Div.  of  Soils 
For  primary  bibliographic  entry  see  Field  2G 
W88-04643 


INTERMITTENT  EVAPORATION  FROM  SOIL 
COLUMNS  AS  AFFECTED  BY  A  GEL-FORM- 
ING CONDITIONER, 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  of 

Soil  Science. 

A.  M.  Al-Omran,  M.  A.  Mustafa,  and  A.  A. 

Shalaby. 

Soil  Science  Society  of  America  Journal  SSSJD4 

Vol.  51,  No.  6,  p  1593-1599,  November-December 

1987.  7  fig,  5  tab,  20  ref. 

Descriptors:  'Evaporation  control,  *Soil  columns, 
*Soil  conditioners,  Humic  acids,  Polysaccharides, 
Soil  aggregates,  Irrigation,  Soil  water,  Soil  mois- 
ture retention,  Jalma,  Soil  structure,  Soil  proper- 
ties, Sands,  Loam,  Clays,  Water  conservation. 

The  effect  of  an  organic  super  gel  commercially 
called  Jalma  (containing  24%  humic  acids,  and 
3.8%  polysaccharides)  at  rates  of  0.0,  0.4,  0.8,  and 
1.6%  on  aggregation  index  (AI)  and  relative  swell- 
ing index  (RSI)  of  loamy  sand,  sandy  loam,  and 
clay  loam  soils  was  studied.  Furthermore,  the  in- 
fluence of  these  rates  and  two  irrigation  intervals,  7 
and  14  d,  on  intermittent  evaporation  from  surface- 
treated  soil  columns  were  also  investigated. 
Twenty-two  or  44-mm  of  water  were  applied 
every  7  or  14  d,  respectively.  The  soil  columns 
were  placed  in  a  walk-in  controlled  growth  cham- 
ber with  potential  evaporation  of  8.2  mm/d.  Addi- 
tion of  0.4%  Jalma  significantly  increased  AI  of 


the  three  soils  by  33  to  38%.  Increase  of  the  Jalma 
rate  to  0.8%  significantly  improved  the  AI  of  the 
fine-textured  sample  but  not  the  coarse-textured 
samples.  Further  increase  to  1.6%  had  no  signifi- 
cant effect  on  the  AI  of  the  three  samples.  The 
lowest  rate  of  Jalma  significantly  increased  RSI  of 
the  three  samples.  The  results  also  indicated  a 
sharp,  significant  increase  in  RSI  with  increase  in 
Jalma  rate  to  1.6%.  In  general,  Jalma  treatment 
significantly  reduced  cumulative  evaporation  and 
hence  increased  the  amount  of  water  conserved 
(AWC)  after  the  first  wetting/drying  cycle.  After 
four  evaporation  cycles,  on  0.4%  treated  loamy 
sand,  sandy  loam,  and  clay  loam  soils,  the  AWC 
values  were,  respectively,  4.3,  3.2,  and  1.5  times 
that  of  the  untreated  soils.  The  AWC  values  for 
untreated  loamy  sand,  sandy  loam,  and  clay  loam 
soils  irrigated  every  14  d  were,  respectively,  2.6, 
1.7,  and  1.6  times  those  irrigated  weekly.  (Author's 
abstract) 
W88-04646 


RESPONSE  OF  CASSAVA  TO  WATER  STRESS, 

Centra  Internacional  de  Agricultura  Tropical,  Call 

(Colombia). 

For  primary  bibliographic  entry  see  Field  21 

W88-04655 


QUANTIFYING  SURFACE  WATER  SUPPLIES, 

Army  Engineer  Waterways  Experiment  Station' 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  7C 

W88-04669 


USDA-SOIL  CONSERVATION  SERVICE  IRRI- 
GATION  WATER  MANAGEMENT  PROGRAM 
IN  MISSISSIPPI, 

Soil  Conservation  Service,  Greenwood,  MS. 
P.  B.  Rodrigue,  and  R.  K.  Harris. 
IN:   Proceedings  of  the   Seventeenth   Mississippi 
Resources  Conference,  March  25-27,  1987,  Missis- 
sippi. 1987.  p  27-32,  3  fig,  3  tab,  2  ref. 

Descriptors:  'Irrigation,  'Water  management, 
'Mississippi,  'Groundwater  management,  'Soil 
compaction,  Irrigation  programs,  Agriculture,  Irri- 
gation efficiency,  Groundwater  irrigation. 

The  Mississippi  alluvial  aquifer  provides  ground- 
water for  irrigation  in  the  Mississippi  delta.  Al- 
though this  aquifer  is  not  a  principal  source  for 
potable  water,  questions  of  quality  and  quantity  of 
groundwater  remain  a  concern,  primarily  due  to 
the  enormous  economic  impact  of  irrigated  agri- 
culture.   Recent    studies    indicate    that    localized 
shortages  may  occur  in  the  central  delta  region. 
Just  over   1   billion  gallons  of  water  per  day  is 
pumped  from  the  ground  for  rice,  catfish,  cotton, 
and  soybean  production.   This  is  two  times  the 
daily  consumption  of  the  cities  of  Jackson,  Tupelo, 
and    Vicksburg    combined.    To    help    Mississippi 
farmers  use  their  water  resources  most  efficiently, 
the  USDA-Soil  Conservation  Service  initiated  an 
Irrigation  Water  Management  (IWM)  program  in 
the  summer  of  1985.  The  initial  thrust  of  the  irriga- 
tion team  has  been  directed  toward  evaluating  the 
performance  of  existing  center-pivot  irrigation  sys- 
tems for  water  and  energy  use  efficiency  and  the 
intake  characteristics  of  the  soil  under  these  sys- 
tems. There  are  approximately  1000  center  pivot 
systems   in   the   delta.    One   center   pivot   system 
pumping   1200  gpm  will  pump  1-3/4  million  gal- 
lons/day, which  is  the  equivalent  to  the  water  use 
of  the  town  of  Indianola.  The  irrigation  team  is 
also  responsible  for  updating  the  Mississippi  irriga- 
tion guide  with  information  on  the  intake  capabil- 
ity of  different  soils  under  different  cropping  pat- 
terns.   Briefly   explained    here   are   the    1986   test 
methods,  accomplishments,  and  goals  of  the  IWM 
team.  The  work  performed  indicates  that  irrigation 
systems  are  being  designed  on  values  of  infiltration 
that  are  inaccurate  and  outdated.  A  center  pivot 
evaluation  increases  a  farmer's  ability  to  manage 
his   crops.    Compaction    is   undoubtedly   a   wide- 
spread problem.  Compaction  can  limit  the  amount 
of  rainfall  stored  by  the  soil,  thereby  increasing  the 
demand  on  groundwater  supplies.  (See  also  W88- 
04665)  (Lantz-PTT) 
W88-04672 
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IRRIGATION  VALVK  APPARATUS, 

W  B.  Watson. 

U.S.  Patent  No.  4.340.081;  July  20,  1982,  5  p.  4  fig. 
Official  Gazette  of  the  United  States  Patent  Office. 
Vol  1020,  No  3,  p  868.  July  20.  1982. 

Descriptors:  •Patents,  "Flow  control,  "Surface  ir- 
rigation, 'Irrigation  systems.  •Water  conveyance. 
Agriculture.  Flow  discharge. 

A  valve  apparatus  controls  the  water  How  in  an 
agricultural  irrigation  water  line.  A  valve  plate  in 
the  water  line  is  secured  to  a  piston  movable  in  a 
cylinder  above  the  plate  and  within  the  flow  of 
water.  Control  pressure  in  the  cylinder  acts  on  the 
piston  in  one  direction,  while  the  pressure  from  the 
how  of  the  water  in  the  irrigation  line  acts  directly 
on  the  valve  plate.  Movement  of  the  plate  in 
response  to  the  pressure  of  a  control  fluid  on  one 
side  of  the  piston  and  to  the  pressure  of  the  water 
supply  acting  on  the  valve  plate  causes  the  plate  to 
move,  thus  allowing  water  from  the  water  line  to 
flow  through  the  valve.  (Cremmins-AEPCO) 
W88-04735 


HEAD  CONTROL  STAND, 

C.  E.  Schafer,  W.  P  Schafer,  and  C.  J.  Schafer. 
U.  S.  Patent  No.  4,621,945;  November  11,  1986,  4 
p    3   fig.   Official   Gazette  of  the  United   States 
Patent  Office.  Vol  1092,  No  2,  p  609.  November 
11,  1986. 

Descriptors;  *Patents,  'Tile  drainage,  •Irrigation 
design,  'Drainage  engineering,  'Surface  irrigation, 
Water  table,  Water  metering,  Irrigation  engineer- 
ing, Groundwater  irrigation,  Water  level  record- 
ers. 

A  head  stand  controls  water  flow  within  a  drain- 
age irrigation  tile  and  the  water  table  level  in 
association  with  subsurface  drainage  and  irrigation 
systems.  The  head  control  stand  contains  a  riser 
pipe  connected  to  a  section  of  conventional  drain 
tile  by  a  junction  having  a  valve  within  the  junc- 
tion and  operated  in  response  to  changes  in  the 
water  table  level  by  an  actuating  unit  housed 
within  the  riser  pipe.  The  valve  includes  a  seal  ring 
within  the  junction  against  which  rests  a  metering 
plate  with  a  flap  resting  on  its  inside  surface.  An  O- 
ring  surface  extends  around  the  circumference  of 
the  metering  plate  and  engages  the  seal  ring.  The 
flap  is  held  in  place  by  two  conventional  bolt-nut 
assemblies,  which  also  hold  a  handle  bracket 
which  threadably  receives  a  handle.  The  actuating 
unit  includes  a  float  attached  to  the  flap  via  a 
flexible  cord.  The  float  rides  on  the  surface  of  the 
water  table  within  the  riser  pipe  and  is  adjusted  to 
open  the  flap  as  the  water  table  rises  above  a 
predetermined  level  thus  allowing  water  to  flow 
through  the  metering  plate.  (Cremmins-AEPCO) 
W88-04784 
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IRRIGATION  SYSTEM, 

.1  M  Chance 

U.  S.  Patent  No.  4.464,079;  August  7,  1984,  6  p,  2 
fig  Official  Gazette  Of  the  United  States  Patent 
Office,  Vol    1045,  No   1,  p  225,  August  7,   1984. 

Descriptors:  'Patents,  'Furrow  irrigation,  'Irrigat- 
ed water,  'Irrigation  design,  'Irrigation  canals, 
Irrigation  engineering.  Monitoring,  Water  meter- 
ing. 

An  irrigation  system  includes  primary  and  second- 
ary canals  and  an  alarm  system  apparatus  for  moni- 
toring water  flow  from  the  primary  to  the  second- 
ary canal.  The  system  contains  enclosed  ends  so 
that  water  flowing  into  the  secondary  canal  accu- 
mulates and  eventually  overflows  from  the  canal 
unless  a  sufficient  volume  of  water  is  removed.  A 
water  control  unit  diverts  the  flow  of  water  be- 
tween the  canals.  Water  is  directed  from  the  sec- 
ondary canal  into  furrows  in  a  field  adjacent  to  the 
canal  at  a  volume  necessary  to  prevent  the  canal 
from  filling  and  overflowing.  The  alarm  apparatus 
alerts  an  individual  when  water  is  directed  from 
the  primary  canal  into  the  secondary  canal  at  a  rate 
faster  than  the  rate  at  which  water  is  drawn  from 
the  secondary  canal  into  furrows  adjacent  to  the 
canal.  (Cremmins-AEPCO) 
W88-04788 


TRICKLE  IRRIGATION, 

K    B.  Pollock 

U.  S.  Patent  No.  4,317,539;  March  2,  1982,  10  p,  6 
fig  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1016,  No  1,  p  107-108,  March  2,  1982. 

Descriptors:  'Patents,  'Trickle  irrigation,  'Irriga- 
tion design,  'Irrigation  practices,  Water  convey- 
ance, Pipes,  Water  mains,  Irrigation  engineering. 
Flushing,  Polymers. 

A  trickle  irrigation  system  operates  at  10  psi  maxi- 
mum using  inexpensive,  rigid  thin-walled  PVC 
pipe  of  large  diameter;  is  highly  energy  efficient; 
and  is  capable  of  delivering  a  specified  quantity  of 
water  to  each  discharge  point  with  a  deviation  of 
plus  or  minus  20%.  The  system  comprises  a  buried, 
generally  horizontal  main  line  adapted  to  be  con- 
nected to  a  source  of  water;  open  top  emitters  in 
communication  with  the  main  line  and  extending 
vertically  a  predetermined  distance  above  ground 
with  the  discharge  points  of  the  emitters  having 
substantially  the  same  height  above  sea  level;  and 
an  open-top,  closed-bottom  flush  pipe  in  fluid  com- 
munication with  the  emitters.  The  flush  pipe  open 
top  is  removably  capped  so  that  no  water  may 
flow  through  it,  when  it  is  in  place.  (Cremmins- 
AEPCO) 
W88-04816 


SELF-SUSTAINING  LAND  IRRIGATING  AND 
HYDROELECTRIC  POWER  GENERATING 
SYSTEM, 

W.  W.  Keeling. 

U.  S.  Patent  No.  4,341,490;  July  27,  1982,  5  p,  4  fig. 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1020,  No  4,  p  207,  July  27,  1982. 

Descriptors:  'Patents,  'Irrigation  designs,  'Surface 
irrigation,  'Pumps,  'Hydraulic  rams,  'Hydroelec- 
tric power,  Hydraulic  equipment,  Electric  power, 
Water  tanks,  Irrigation  engineering,  Irrigation 
water,  Gravity  flow. 

Hydraulic  rams  lift  water  utilizing  external  power 
into  a  series  of  tanks  along  an  irrigation  network  to 
produce  a  system  which  may  continue  indefinitely 
as  long  as  the  initial  source  of  water  exists.  An 
elevated  storage  tank,  which  receives  water  from  a 
first  hydraulic  ram,  contains  an  overflow  pipe.  An 
irrigation  pipe  near  the  hydraulic  ram  and  elevated 
tank,  an  externally  powered  pump  delivering  ex- 
haust water  from  the  hydraulic  ram  to  the  irriga- 
tion pipe,  a  second  downstream  hydraulic  ram  and 
second  elevated  storage  tank  receiving  water  from 
the  second  hydraulic  ram  and  having  an  overflow 
pipe,  and  a  second  irrigation  pipe  receiving  water 
by  gravity  flow  discharged  by  the  second  hydrau- 
lic  ram   are   also   components   of  the    irrigation 


WEED  SCREEN  AND  TRASH  ELIMINATOR, 

D.  Grebb. 

U.  S.  Patent  No.  4,253,952;  March  3,  1981,  5  p,  4 
fig  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1004,  No  1,  p  256-257,  March  3,  1981. 

Descriptors:  *Patents,  'Irrigation  canals,  'Irriga- 
tion ditches,  'Nuisance  algae,  'Screens,  Algal  con- 
trol, Detritus,  Water  conveyance,  Cleaning. 

A  weed  screen  and  trash  eliminator  for  irrigation 
canals  continuously  and  automatically  removes 
moss,  algae,  leaves,  stems,  litter,  and  weed  seeds  to 
prevent  damage  to  pumps  and  irrigation  equip- 
ment. The  screen  and  trash  eliminator  consists  of  a 
rigid  open  frame  with  longitudinal  sides  that  is 
adapted  to  abut  a  weir  or  other  water  delivery 
structure  to  a  rear  end  of  the  frame.  A  longitudinal 
stationary  screen  extends  transversely  between  the 
sides  of  the  open  frame.  A  moveable  endless  con- 
veyor is  mounted  along  the  sides  of  the  frame. 
Transverse  bristle  brushes  fixed  across  the  convey- 
or engage  against  the  upper  screen  surface.  A 
system  on  the  frame  directs  incoming  water  from 
the  weir  or  other  water  delivery  structure  onto  the 
planar  upper  screen  surface.  A  recessed  catch  pan 
is  fixed  across  the  frame  immediately  adjacent  to 
the  rear  of  the  screen  to  receive  materials  swept 
from  the  screen  by  the  brush.  (Cremmins-AEPCO) 
W88-04814 


IRRIGATION  MONITORING  SYSTEM, 

G.  A.  Hornabrook. 

U.  S.  Patent  No.  4,431,338;  February  14,  1984,  4  p, 
1  fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1039,  No  2,  p  669,  February  14,  1984. 

Descriptors:  'Patents,  'Surface  irrigation,  •Irriga- 
tion design,  'Irrigation  water,  Irrigation  engineer- 
ing, Water  conveyance,  Flow  control,  Flow  chan- 
nels, Moisture  content. 

An  automatically  controlled  irrigation  system  con- 
tains a  main  channel  running  the  length  of  the  area 
to  be  irrigated  and  outlets  to  irrigation  bays.  The 
opening  and  closing  of  outlets  are  controlled  by 
signals  from  a  central  control.  The  main  channel 
comprises  a  supply  of  water,  a  separate  distribution 
channel  connecting  each  bay  to  the  main  channel, 
and  a  flow  control  system  for  each  distribution 
channel,  which  initiates  and  stops  the  flow  of 
water  to  its  irrigation  bay.  A  sensing  system  in 
each  bay  senses  a  predetermined  moisture  content 
at  a  preselected  location  in  each  bay.  (Cremmins- 
AEPCO) 
W88-04817 


IRRIGATION  AND  DRAINAGE  APPARATUS, 

M.  J.  Robey,  D.  E.  Bingaman,  and  A.  E.  Read. 
U.  S.  Patent  No.  4,293,237;  October  6,  1981,  8  p,  9 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1011,  No  1,  p  194-195,  October  6,  1981. 

Descriptors:  'Patents,  'Subsurface  irrigation, 
'Subsurface  drainage,  'Weirs,  'Irrigation  design, 
♦Drainage  systems,  Drainage  engineering,  Irriga- 
tion engineering,  Evaporation  control,  Water  dis- 
tribution, Cleaning,  Aeration,  Fertilization. 

An  underground  irrigation  and  drainage  system 
minimizes  evaporation  losses  and  provides  a  pre- 
cise, controlled  and  uniform  application  of  water 
throughout  an  area  through  use  of  weirs  arranged 
in  main  and  lateral  lines  for  the  maintenance  of 
desired  liquid  levels.  The  apparatus  includes  at 
least  one  main  line;  cross  pieces  for  coupling  lateral 
lines  or  laterals  to  the  main  line;  and  sleeves  for 
joining  pipes  together  for  on-site  assembly,  with 
certain  of  the  sleeves  and  cross-pieces  preferably 
including  weirs.  The  sides  of  the  weir  configura- 
tion are  slanted  to  facilitate  cleaning.  Placement  of 


IRRIGATION  SYSTEM, 

K..  O.  Thornton. 

U.  S.  Patent  No.  4,538,377;  September  3,  1985,  4  p, 
2  fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1058,  No  1,  p  34,  September  3,  1985. 

Descriptors:  'Patents,  'Subsurface  irrigation,  'Irri- 
gation design,  'Pipelines,  *Subsurface  drainage, 
'Drainage  systems,  Subsurface  drains,  Crop  pro- 
duction, Chemical  treatment,  Herbicides,  Water 
storage. 

Field  crops  growing  on  the  top  soil  surface  are 
treated  using  a  pipe  submerged  below  the  root 
system  of  the  crops  and  a  drain  pipe  submerged 
beneath  the  treatment  pipe.  The  treatment  pipe  is 
connected  to  water  and  chemical  distribution 
sources,  either  of  which  may  be  optionally  opened, 
closed  or  partially  opened,  or  partially  closed.  The 
drain  pipe  is  connected  to  a  water  storage  source 
for  storing  field  drained  water.  The  field  drained 
water  may  be  transferred  to  the  storage  tank  for 
recycling  during  arid  periods.  The  drainage  and 
irrigation  system  may  be  used  for  the  underground 
application  of  chemicals  and  herbicides.  (Crem- 
mins-AEPCO) 
W88-04822 
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IRRIGATION  MEANS  AND  METHOD, 

H.  E.  Klein. 

U.  S.  Patent  No.  4,330,222;  May  18,  1982,  5  p,  3 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,   Vol    1018,  No  3,  p  959,   May   18,    1982. 

Descriptors:  *Patents,  "Irrigation  systems,  'Sub- 
surface irrigation,  'Water  distribution,  *Pipes,  Par- 
ticulate matter,  Gravel,  Irrigation  water,  Flow  dis- 
charge, Irrigation  design. 

An  underground  irrigation  system  contains  a  water 
distribution  pipe  and  at  least  one  strainer  box  over 
the  pipe.  The  strainer  box  contains  gravel  or  other 
particulate  material  and  the  distribution  pipe  con- 
tains a  water  emitting  aperture  within  the  strainer 
box  for  discharging  water  into  the  particulate  ma- 
terial. The  strainer  box  comprises  walls  defining  a 
container  and  strands  intercepting  at  cross-over 
points  to  form  mesh.  (Cremmins-AEPCO) 
W88-04828 


SUBSURFACE  IRRIGATION, 

Y.  Rosenthal. 

U.  S.  Patent  No.  4,402,631;  September  6,  1983,  3  p, 
4  fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1034,  No  1,  p  190,  September  6,  1983. 

Descriptors:  'Patents,  'Irrigation  systems,  'Sub- 
surface irrigation,  'Conduits,  'Water  distribution, 
Nozzles,  Pipes,  Tubes,  Evaporation,  Irrigation 
design. 

Subsurface  pipes  or  tubing  precisely  supply  water 
underground  to  prevent  evaporation  by  the  sun 
and  wind.  The  irrigation  system  comprises  an  elon- 
gated flexible  tubular  conduit  having  a  longitudinal 
outlet  opening  band  of  nozzles.  A  protective  flap 
extends  longitudinally  along  and  is  secured  to  the 
conduit  at  one  side  of  the  opening  band.  The  flap 
has  a  free  longitudinal  edge  opposite  to  the  secured 
edge  and  located  at  the  other  side  of  the  opening 
band  from  the  secured  longitudinal  edge.  The  con- 
duit is  curved  in  an  unrestrained  position,  and 
when  it  is  straightened  causes  the  free  longitudinal 
edge  of  the  protective  flap  to  be  biased  against  it 
(Cremmins-AEPCO) 
W88-04833 


SEQUENCING  VALVE  AND  IRRIGATION, 

C.  C.  Rodieck. 

U.  S.  Patent  No.  4,497,333;  February  5,  1985,  6  p,  7 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1051,  No  1,  p  100,  February  5,  1985. 

Descriptors:  'Patents,  'Irrigation  engineering, 
'Hydraulic  valves,  'Flow  control,  Agricultural  en- 
gineering, Pressure  conduits. 

A  valve  system  automatically  builds  a  pressured  air 
cushion  when  the  primary  valve  outlet  closes  and 
hydraulic  pressure  is  applied  in  orchard  irrigation 
systems.  The  air  cushion  is  a  chamber  associated 
with  the  primary  outlet  closure  and  in  direct  com- 
munication with  the  valve  body  interior.  When  the 
automatic  closure  covers  the  primary  outlet  and 
water  is  diverted  through  the  inverted  U,  the  re- 
sulting hydraulic  pressure  builds  a  corresponding 
pressure  in  the  air  cushion  by  compressing  the  air 
in  it.  Even  though  there  may  be  a  tendency  for 
hydraulic  pressure  loss  owing  to  conditions  in  the 
succeeding  valve,  complete  pressure  loss  is  avoid- 
ed because  the  compressed  air  expands  to  maintain 
pressure.  Upstream  primary  outlets  are  then  pre- 
vented from  opening.  Each  valve  of  the  system  is 
equipped  with  the  same  type  air  cushion  to  protect 
both  the  initial  pressure  wear  inlet  and  the  last  in 
the  series  of  valves  having  closed  primary  outlets 
(Cremmins-AEPCO) 
W88-04836 


U.  S.  Patent  No.  4,430,020;  February  7,  1984,  7  p,  7 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1039,  No  1,  p  213,  February  7,  1984. 

Descriptors:    'Patents,    'Drip   irrigation,    'Hoses, 
Irrigation     engineering,     'Conduits,     Channels, 
Flow  discharge,  Turbulent  flow,  Trickle  irrigation, 
Flow  control. 

A  drip  irrigation  hose  contains  a  primary  channel 
or  conduit  for  receiving  a  supply  of  liquid  and  a 
secondary,  regulatory  conduit.  The  latter  conduit 
is  characterized  by  a  strip  or  plate  of  material 
between  the  lapped  edges  of  the  primary  conduit 
and  having  multiple  fluid  flow  paths  inscribed  in 
the  plate  and  extending  repetitively  from  the  high 
pressure  interior  of  the  primary  conduit  through 
paths  formed  by  adjacent  segments  of  the  plate  and 
exiting  to  the  surroundings  at  the  low  pressure 
discharge  side  of  the  plate.  Each  flow  path  in  the 
regulatory  secondary  conduit  is  small,  zigzags,  and 
serves  to  reduce  the  water  or  liquid  pressure  from 
the  interior  of  the  primary  conduit  to  the  point  of 
discharge  of  the  liquid  from  the  regulatory  second- 
ary conduit  to  the  atmosphere.  (Cremmins- 
AEPCO) 
W88-04843 


PROCEEDINGS  OF  THE  OGALLALA  AQUI- 
FER SYMPOSIUM  II, 

Texas   Tech    Univ.,    Lubbock.    Water    Resources 

Center. 

For  primary  bibliographic  entry  see  Field  4B 

W88-04894 


HIGH  PLAINS  REGIONAL  AQUIFER  --  ESTI- 
MATING 1980  GROUND-WATER  PUMPAGE 
FOR  IRRIGATION, 

Geological  Survey,  Lakewood,  CO. 

For  primary  bibliographic  entry  see  Field  4B 

W88-04896 


HIGH  PLAINS  REGIONAL  AQUIFER  -  MAP- 
PING IRRIGATED  AGRICULTURE  USING 
LANDSAT  DATA, 

National  Aeronautics  and  Space  Administration, 
Moffett  Field,  CA.  Ames  Research  Center. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-04897 


MULTI-LAYERED   CORRUGATED   CONDUIT 
WITH  BLACK-EYE'  LIKE  APERTURES, 

Hancor,  Inc.,  Findlay,  OH. 

For  primary  bibliographic  entry  see  Field  4A. 

W88-04837 


DRIP  IRRIGATION  HOSE, 

J.  W.  D.  Robbins. 


GENERALIZED  METHOD  FOR  ECONOMI- 
CALLY EVALUATING  IRRIGATION  DECI- 
SIONS, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Agricultural 
Engineering. 

D.  L.  Martin,  J.  R.  Gilley,  D.  G.  Watts,  and  R.  J. 
Supalla. 

IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  67-82  7 
fig,  2  tab,  12  ref. 

Descriptors:  'Groundwater  irrigation,  'Evapo- 
transpiration,  'Economic  evaluation,  'Groundwat- 
er management,  'Decision  making,  Economic  fea- 
sibility, Crop  yield,  Simulation  analysis,  Mathemat- 
ical models,  Project  planning,  Irrigation  efficiency, 
Profit. 

A  method  for  analyzing  production  functions  for 
optimal  irrigation  decisions  based  upon  physical 
parameters  was  developed.  The  method  employs 
the  relationship  of  grain  yield  to  evapotranspira- 
tion,  which  has  been  shown  to  be  more  general 
than  yield-irrigation  relationships.  The  physical  pa- 
rameters used  in  the  production  function  can  be 
determined  from  field  measurements  or  from  simu- 
lation methods.  In  either  case,  the  variation  of  crop 
yield,  and  ultimately  of  profit  from  irrigation,  can 
be  determined.  One  advantage  of  this  approach  is 
that  irrigation  management  decisions  can  be  related 
to  prices,  costs,  and  the  physical  parameters  to 
derive  more  general  conclusions  than  are  possible 
with  empirical  production  functions.  Results  are 
presented  to  show  the  optimal  irrigation  depth  as  a 
function  of  energy  cost,  grain  prices  and  the  physi- 
cal parameters,  when  either  land  or  water  is  limit- 
ing. These  findings  should  be  helpful  to  economists 
in  studying  irigation  economics,  and  to  producers 
in  making  management  decisions.  (See  also  W88- 
04894)  (Author's  abstract) 


W88-04899 


ECONOMIC  EVALUATION  OF  THE  OGAL- 
LALA AQUIFER  IN  OKLAHOMA:  WHAT 
DOES  THE  FUTURE  HOLD, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agri- 
cultural Economics. 
H.  P.  Mapp. 

IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  83-97  3 
fig,  3  tab,  4  ref. 

Descriptors:  'Groundwater  irrigation,  'Sensitivity 
analysis,  'Irrigation  efficiency,  'Economic  life, 
'Ogallala  Aquifer,  Crop  yield,  Economic  aspects, 
Prices,  Crop  production,  Groundwater  manage- 
ment, Economic  evaluation,  Oklahoma,  Enerev 
Inflation. 

Recent  studies  have  evaluated  the  economic  life  of 
the  Ogallala  Aquifer  in  Oklahoma.  A  baseline  anal- 
ysis evaluated  the  impact  of  future  changes  in  crop 
prices,  energy  costs,  crop  yields,  and  improve- 
ments in  irrigation  technology  on  the  profitability 
of  irrigated  crop  production  in  the  region.  The 
baseline  analysis  assumed  that  agricultural  com- 
modity prices  would  increase  more  rapidly  than 
the  rate  of  inflation  over  the  period   1977-2020. 
Crop  yields  and  energy  costs  were  also  projected 
to  increase  substantially  over  the  period.  Results  of 
the  baseline  analysis  indicated  that  irrigated  crop 
production  in  northwestern  Oklahoma  would  de- 
crease slightly  because  of  higher  energy  costs  in 
the  early  part  of  the   1980's,  and  then  increase 
consistently  to  the  year  2020.  This  result  was  not 
expected  and  several  sensitivity  analyses  were  con- 
ducted  to   determine  the   factors   most  likely  to 
change  the  baseline  results.  In  one  sensitivity  anal- 
ysis, energy  prices  were  assumed  to  increase  more 
rapidly  than  in  the  baseline  analysis.  In  a  second 
sensitivity  analysis,  crop  yields  were  assumed  to 
increase  more  slowly  than  in  the  baseline.  In  a  final 
sensitivity  analysis,  agricultural  commodity  prices 
were  assumed  to  increase  at  a  rate  just  equal  to  the 
rate  of  inflation.  The  results  of  the  sensitivity  anal- 
yses revealed  that  the  levels  of  agricultural  com- 
modity prices  were  important  in  determining  the 
economic  life  of  the  irrigation  water  supply.  With 
constant  real  agriculture  commodity  prices,  irrigat- 
ed acres  declined  throughout  the  period  of  analy- 
sis. By  the  year  2020,  only  one  third  of  the  acres 
currently  irrigated  were  still  irrigated  in  the  Okla- 
homa study  region.  Agricultural  commodity  prices 
were  more  important  than  energy  costs  or  yield 
increases  in  determining  the  economic  viability  of 
the  Ogallala  area.  Water  conservation  techniques 
have  the  potential   for  reducing  the  quantity  of 
water  used,  reducing  irrigation  pumping  costs,  and 
lengthening   the   economic   life   of  the   irrigation 
water  supply.  (See  also  W88-04894)  (Author's  ab- 
stract) 
W88-04900 


IRRIGATION  WATER  MANAGEMENT  RE- 
SEARCH --  SOUTHERN  OGALLALA  REGION, 

Agricultural    Research    Service,    Bushland,    TX. 
Conservation  and  Production  Research  Lab. 
J.  T.  Musick. 

IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  98-122 
6  fig,  5  tab,  32  ref. 

Descriptors:  'Ogallala  Aquifer,  'Irrigation  effi- 
ciency, 'Groundwater  irrigation,  'Crop  produc- 
tion, 'Irrigation  requirements,  Irrigation-return 
flow,  Irrigation  practices,  Corn,  Sorghum,  Wheat, 
Crop  yield,  Groundwater  management,  Ground- 
water storage,  Groundwater  depletion,  Texas, 
Kansas. 

The  southern  Ogallala  Aquifer  includes  essentially 
all  the  areas  where  water  table  decline  has  exceed- 
ed 50%  of  predevelopment  storage.  Irrigation  re- 
search within  the  sourthern  Ogallala  began  at  Lub- 
bock, Texas,  in  1937;  and  at  Bushland,  Texas,  and 
Garden  City,  Kansas,  in  1949.  An  overview  is 
presented  of  the  development  of  irrigation  research 
for  field  crop  production,  primarily  during  the 
period  of  major  irrigation  expansion  extending 
from  the  drought  of  the    1950's  to  the  present. 
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Monro  emphasis  is  given  to  the  work  of  the 
Agricultural  Research  Service  at  Rushland.  I'exas. 
Subjects  discussed  include  preplant  irrigation,  con- 
servation tillage,  irrigation  water  intake,  wheel 
compaction  of  irrigation  furrows,  a  limited  irriga- 
tion-dryland system  with  field  runoff  control,  irri- 
gation system  losses  to  tailwater  runoff  and  deep 
profile  drainage,  irrigation  amounts  and  soil  profile 
storage,  water  management  and  use  by  three  major 
irrigated  crops  (grain  sorghum,  corn,  and  winter 
wheat),  and  irrigation  management  in  relation  to 
rainfall.  Irrigation  research  provides  technology 
useful  for  reducing  water  demands  on  the  southern 
Ogallala  Aquifer  and  for  optimizing  irrigated  crop 
production  into  the  future.  (See  also  W88-04894) 
(Author's  abstract) 
W88-04901 


WORKING  TOGETHER  TO  SOLVE  OUR 
WATER  PROBLEMS, 

High    Plains    Underground    Water    Conservation 
District  No.  1,  Lubbock,  TX. 
K.  Carver. 

IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  123-128. 

Descriptors:  'Groundwater  irrigation,  'Irrigation 
efficiency,  'Water  conservation,  'Groundwater 
management,  'Interagency  cooperation,  'High 
Plains,  Dikes,  Crop  production,  Groundwater  re- 
charge, Public  opinion,  Water  law,  Local  govern- 
ments, Regional  development,  Texas,  Groundwat- 
er depletion. 

The  High  Plains  Underground  Water  Conserva- 
tion District  No.  1  was  created  by  the  Texas  State 
Board  of  Water  Engineers  in  August,  1950.  Later, 
parts  of  two  more  counties  were  added.  Districts 
are  responsible  for  making  and  enforcing  rules  to 
conserve,  preserve,  protect,  recharge  and  prevent 
waste  of  groundwater.  The  Texas  Departmnt  of 
Water  Resources  conducted  a  public  opinion 
survey  which  showed  that  the  majority  of  Texans 
want  stronger  groundwater  laws  enforced  on  a 
local  or  regional  basis.  In  order  for  such  a  plan  to 
work,  cooperation  among  farmers,  urban  dwellers 
and  all  federal,  state,  and  local  agencies  is  needed. 
Due  to  a  declining  water  table,  high  energy  costs, 
and  a  semi-arid  climate,  Texas  farmers  are  attempt- 
ing to  conserve  precipitation  by  using  dikes  or 
small  dams  in  the  furrows  of  irrigation  ditches.  The 
Texas  Department  of  Water  Resources  and  the 
three  Water  Districts  on  the  Texas  High  Plains  are 
surveying  this  area  to  determine  the  number  of 
diked  areas.  In  cooperation  with  the  USDA  Soil 
Conservation  Service,  the  Water  Districts  publish 
a  soil  moisture  deficit  map  based  on  neutron  read- 
ings at  140  sites  and  conduct  efficiency  evaluations 
on  pump  plants  and  irrigation  equipment.  (See  also 
W88-04894)  (Geiger-PTT) 
W88-04902 


OGALLALA  AREA  OF  TEXAS  —  LOOKING 
TO  THE  FUTURE, 

Texas  Dept.  of  Water  Resources,  Austin. 
H.  W.  Grubb. 

IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  489-497, 
2  fig. 

Descriptors:  'Groundwater  irrigation,  'Ground- 
water management,  'Texas,  'Ogallala  Aquifer, 
'Groundwater  recharge,  'Water  management, 
'Water  conservation,  Playas,  Desalination,  Terrac- 
ing, Irrigation  efficiency,  High  Plains. 

The  pertinent  findings  of  the  Six-State  High  Plains 
Study  Council,  particularly  as  they  affect  Texas, 
are  reviewed.  Texas  has  385  million  acre-feet  or 
about  12%  of  the  total  3.25  billion  acre-feet  of 
water  remaining  in  the  Ogallala  Formation  under- 
lying the  six-state  study  area.  More  than  two-thirds 
of  that  water  in  storage  beneath  irrigable  acreage 
in  Texas  is  projected  to  be  used  in  the  next  40 
years.  With  fill  implementation  of  presently  known 
conservation  potentials,  Texas  High  Plains  irrigat- 
ed acreages  would  decline  from  5.7  million  in  1980 
to  5.5  million  in  2000,  and  4.9  million  in  2020. 
Irrigation  conservation  practices  already  in  use 
include  scheduling  irrigations  to  meet  plant  needs; 
using  moisture  sensors  to  identify  soil  moisture 


conditions;  improving  the  efficiency  of  wells, 
pumps,  motors,  and  distribution  systems;  using 
furrow  dikes;  and  using  low  energy  drip  Irrigation 
methods.  Irrigators  are  laying  underground  pipe. 
capturing  and  reusing  tailwater  in  return  systems, 
planting  more  drought-tolerant  strains  and  varie- 
ties of  crops,  and  cutting  evaporation  losses  by 
using  plant  growth  regulators.  Reduced  tillage 
methods  of  cultivation,  residue  management,  ter- 
racing, and  in  some  cases  deep  plowing  are  being 
used  to  store  and  hold  moisutre.  Several  potential 
methods  for  stretching  the  water  supply  were  not 
included  in  the  calculations  on  which  the  Council's 
projections  are  based.  These  include  the  recharge 
of  playa  lake  water,  the  secondary  recovery  of 
water,  weather  modification,  desalting,  and  brush 
control.  The  Six-State  study  recommendations  em- 
phasize water  conservation  research  and  demon- 
stration programs  to  continue  to  improve  both 
dryland  and  irrigation  production  technology  in 
order  to  increase  land  and  water  productivity.  The 
Council  recommended  financial  incentive  pro- 
grams to  encourage  water  conservation.  The 
Council  also  recommended  providing  more  techni- 
cal assistance  and  management  information  to 
farmers,  to  water-using  industries,  and  to  the 
water-using  public.  (See  also  W88-04894)  (Geiger- 
PTT) 
W88-04927 


Georgia  Univ.,  Athens   School  "i  Environmental 

Design. 

Pot  primary  bibliographic  entry  see  Field  HI 

W88-05066 


RELATIVE  EFFICIENCY  OF  AGRICULTURAL 

SOURCE     WATER     POLLUTION     CONTROL 

POLICIES, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Agricultural  Economics  and  Rural  Sociology. 

For   primary    bibliographic   entry   see    Field    5G. 

W88-05067 
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FLOOD  FORECASTING:  DANES  UPDATE  DA- 
MODAR  SYSTEM, 

Danish  Inst,  of  Applied  Hydraulics,   Hoersholm. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-04520 


PRIVATE  PROGRAM  FOR  WETLANDS  PRO- 
TECTION AND  CONSTRUCTION:  CHESA- 
PEAKE WILDLIFE  HERITAGE  EXPERIENCE, 

Chesapeake  Wildlife  Heritage,  Easton,  MD. 

J.  E.  Gerber. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 

the  Conference   Held   April   9-11,    1985,   Easton, 

Maryland.  1985.  p  344-348. 

Descriptors:  'Wetlands,  'Conservation,  'Environ- 
mental protection,  'Wildlife  habitats,  Education, 
Gully  erosion,  Cultivated  lands,  Economic  aspects, 
Costs,  Agriculture,  Chesapeake  Wildlife  Heritage. 

Many    'custom    farmers',    who    have    tilled    their 
rented  ground  for  an  extended  number  of  years, 
are   in   effect   the   managers   of  the   farm.   They 
manage  the  farmland  for  maximum  production  of 
corn,  wheat,  and  bean,  not  a  diversity  of  life.  The 
landowners  only  visit  their  farms  on  summer  week- 
ends, vacations,  or  during  the  shooting  season  and 
thus  may  have  little  or  no  idea  about  the  status  of 
wildlife  and  wetlands  on  their  farms.  They  do  not 
see  erosion  problems  in  the  fields  or  that  ditches 
are  tilled  right  through,  speeding  siltation  of  adja- 
cent wetlands.  Only  when  an  erosion  problem  gets 
so  severe  that  the  farmer  cannot  till  through  or 
around  the  gully,  or  a  ditch  must  be  cleaned  does 
the  farmer  go  to  the  landowner  and  explain  the 
need  for  the  landowner  to  pay  for  'conservation 
work.'  Yet  the  farmer  prefers  not  to  bother  the 
landowner  with  high  cost  management  techniques. 
If  farm  operation  is  perceived  by  a  landowner  to 
be  financially  burdensome,  he  may  try  to  get  an- 
other farmer  to  till  the  ground.  The  net  result  of 
this  relationship  between  absentee  or  non-farming 
landowners  and  the  local  farmers  is  that  the  farmer 
calls  the  shots  on  the  farm.  The  first  step  in  estab- 
lishing conservation  practices  is  to  meet  with  the 
landowner  and  discuss  the  wildlife  situation  on  the 
farm.  Next,  a  wildlife  management  plan  is  written 
for   the   landowner   that   shows   how   everything 
from  ospreys  and  bluebirds  to  waterfowl  can  be 
managed  on  the  farm.  The  program  is  based  on 
wetland  construction  because  waterfowl  and  shore 
birds  are  highly  desirable  to  landowners  for  eco- 
nomic, social,  aesthetic  and  recreational  reasons. 
Probably  the  most  important  part  of  the  program 
involves  taking  the  landowner  around  his  farm  and 
then  to  other  farms  for  a  'hands  on'  look  at  what  is 
being  done,  can  be  done,   and  should  be  done. 
Chesapeake  Wildlife  Heritage  and  similar  organiza- 
tions  have   a   role   in   educating   the   landowners 
about  the  value  of  wetlands  so  that  political  sup- 
port for  state  and  federal  wetlands  protection  will 
increase  as   will   private   efforts   on   private   land 
during   this   time.   (See  also   W88-04934)   (Lantz- 
PTT) 
W88-04975 


URBAN    STORMWATER    HARVESTING:    AP- 
PLICATIONS AND  HYDRAULIC  DESIGN, 


IMPLICIT  STOCHASTIC  MODEL  FOR  RES- 
ERVOIR YIELD  OPTIMIZATION, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6A. 
W88-04596 


INCREASING  THE  ECONOMIC  EFFICIENCY 
AND  AFFORDABILITY  OF  STORM  DRAIN- 
AGE PROJECTS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Natural  Resource  Economics. 
For  primary  bibliographic  entry  see  Field  6A. 
W88-O4708 


OPEN  TOP  DRAIN, 

Bethlehem  Steel  Co.,  PA. 

L.  N.  Lamphier,  and  W.  A.  Meyers. 

U.S.  Patent  No.  4,322,179;  March  30,  1982,  4  p,  5 

fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1016,  No  5,  p  1680,  March  30,  1982. 

Descriptors:  'Patents,  'Storm  drains,  'Urban 
drainage,  'Surface  drainage,  'Drainage  systems, 
'Culverts,  Pipes,  Concrete  construction,  Paving. 

A  corrugated  metal  open  top  drain  pipe  removes 
large  quantities  of  surface  water  from  paved  areas 
without  presenting  hazards  to  vehicles.  The  drain 
comprises  a  cylindrical  culvert  with  longitudinally 
spaced  openings  on  its  upper  side  for  the  entry  of 
water.  Supports  extend  from  the  ends  of  the  open- 
ings and  a  serpentine  bar  spaced  vertically  above 
the  openings  in  a  horizontal  plane  is  secured  to  the 
upper  ends  of  the  supports.  The  bar  is  embedded  in 
concrete.  A  block  of  plastic  extends  from  the  open- 
ings upwardly  to  encase  a  portion  of  the  bar. 
(Cremmins-AEPCO) 
W88-04728 


DEVELOPMENT  OF  DYNAMIC  NON-HOR- 
TONIAN  WATERSHED  MODELS  FOR  STEEP- 
LY SLOPING  FORESTED  WATERSHEDS:  AP- 
PLICATION TO  EASTERN  KENTUCKY, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

L.  E.  Ormsbee,  and  A.  Q.  Khan. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-128137/ 
AS.  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Research  Report  No.  168,  August  1987.  112 
p,  9  tab,  53  fig,  92  ref,  append.  Contract  No.  USGS 
14-08-G 101 9-02  (FY-85)  and  14-08-G1227-02  (FY- 
86). 

Descriptors:  'Kentucky,  'Watershed  models, 
'Forested  watersheds,  'Water  management,  Run- 
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offf  forcasting,  Runoff,  Forest  hydrology,  Model 
studies,  Hydrograph  models,  West  Virginia,  Simu- 
lation analysis. 

A    comprehensive    conceptual    watershed    model 
was  developed  to  simulate  the  hydrologic  response 
of  steeply  sloping  forested  watersheds.  Two  non- 
Hortonian  and  two  Hortonian  models  were  first 
tested  with  data  from  selected  watersheds  in  West 
Virginia  and  eastern  Kentucky  in  order  to  under- 
stand the  difference  mechanisms  of  flow  responsi- 
ble for  storm  hydrograph  generation  in  this  type  of 
watershed.  The  two  non-Hortonian  models  tested 
were  the  kinematic  storage  model  (Sloan  et  al. 
1983)  and  the  saturation  deficit  model  (Beven  and 
Wood,  1983).  Both  models  were  unable  to  repro- 
duce adequately  the  observed  hydrographs  in  the 
four   forested   watersheds   considered   in   this   re- 
search.  The  two  Hortonian  models  tested  were 
Clark's  unit  hydrograph  model  and  Snyder's  unit 
hydrograph  model.  These  two  models  were  able  to 
reproduce  the  observed  hydrographs  only  through 
model     calibration     with     unrealistic     parameter 
values.  Based  on  the  conclusions  from  the  testing 
of  the   two   non-Hortonian   and   two   Hortonian 
models,  a  simple  conceptual  comprehensive  water- 
shed model  was  developed  for  predicting  storm 
hydrograph  from  small,  steeply  sloping  forested 
watersheds.  The  conceptual  model  incorporates  all 
types  of  flow  processes  including  macropore  flow 
(quick  response  subsurface  flow).  An  evaluation  of 
the  resulting  model  was  made  using  the  data  from 
the  previously  mentioned  four  watersheds  in  West 
Virginia  and  eastern  Kentucky.  The  model  predict- 
ed with  reasonable  accuracy  the  response  of  these 
watershed   to   precipitation.   The   results   indicate 
that  the  model  is  capable  of  simulating  the  hydro- 
logic  response  of  this  type  of  watersheds  while  at 
the  same  time  depicting  the  actual  flow  mechanism 
in  play.  (Huffsey-U.  KY-WRRI) 
W88-04744 


MULTIVARIATE        STOCHASTIC        FLOOD 
ANALYSIS  USING  ENTROPY, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A 

W88-04760 


COMPARATIVE  EVALUATION  OF  THE  ESTI- 
MATORS OF  SOME  FLOOD  FREQUENCY 
MODELS  USING  MONTE  CARLO  SIMULA- 
TION, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A 

W88-04763 


RELIABILITY  OF  RESERVOIR  OPERATION 
UNDER  HYDROLOGIC  UNCERTAINTY, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 
Engineering. 

H.  Lee,  E.  D.  Brill,  and  J.  C.  Liebman. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-104716/ 
AS.  Price  codes:  A09  in  paper  copy,  A01  in  micro- 
fiche. WRC  Research  Report  No.  207,  July  1987 
172  p,  24  fig,  15  tab,  85  ref.  Illinois  Water  Re- 
sources Center,  Urbana-Champaign,  UILU-WRC- 
87-207.  Contract  No.  14-08-0001-G1223.  Project 
No.  USGSG 1223-05. 

Descriptors:  *Risk,  *Simulation  analysis,  'Model 
studies,  'Stochastic  dynamic  programming,  'Opti- 
mal reservoir  control,  'Reservoir  operation  rule 
curve,  'Sensitivity  analysis,  Reliability,  Monte 
Carlo  method,  Illinois,  Lake  Shelbyville. 

Sensitivity  analyses  were  performed  to  examine 
typical  stochastic  programming  (SP)  modeling 
issues  for  a  hypothetical  single  reservoir  system. 
The  elements  considered  include  the  partitions  of 
inflow  and  storage  states,  the  hydrologic  charac- 
teristics of  inflows,  the  types  of  system  perform- 
ance functions,  and  the  tradeoffs  between  conflict- 
ing objectives.  Simulation  studies  were  conducted 
to  verify  the  modeling  outcomes  and  to  provide 
insights  for  possible  improvements  of  the  system 
performance.  A  case  study  of  Lake  Shelbyville, 
Illinois  was  then  conducted  based  on  the  findings 


of  sensitivity  analyses  for  the  hypothetical  reser- 
voir system  using  SP.  An  ad  hoc  approach  was 
used  to  estimate  accurately  the  agricultural  and 
property  damages  in  the  optimization  procedure 
The  optimal  pool  levels  of  Lake  Shelbyville  in  the 
summer  months  were  found  to  be  roughly  2  to  5  ft 
lower  than  the  current  target  level  which  is  599.7 
ft.  Generally,  it  would  take  more  than  one  month 
for  Lake  Shelbyville  to  resume  the  summer  pool 
from  the  winter  drawdown  level.  Therefore,  a 
transition  period  longer  than  one  month  between 
the  winter  drawdown  and  the  summer  recovery  of 
lake  levels  is  recommended  for  consideration  if 
future  modification  is  made  in  the  rule  curve 
(Stout-IL,  WRC) 
W88-04766 


HEAD  CONTROL  STAND, 

For  primary  bibliographic  entry  see  Field  3F 

W88-04784 


FLOW  COMPENSATED  COMPUTING  CON- 
TROLLER, 

E.  J.  Farmer. 

U.  S.  Patent  No.  4,498,809;  February  12,  1985,  7  p, 
5  fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1059,  No  4,  p  1770,  February  12,  1985. 

Descriptors:  'Patents,  'Flow  discharge,  'Canals 
'Flow  control,  'Water  levels,  'Control  systems! 
Flow  channels,  Gates,  Automation,  Electrical 
equipment. 

A  flow  compensated  controller  for  use  in  automati- 
cally controlling  the  water  level  in  an  open  chan- 
nel reduces  spillage  and  operating  costs  by  elimi- 
nating work  done  by  water  masters.  An  electrical 
signal  received  from  a  transducer  at  a  measuring 
location  and  corresponding  to  the  actual  water 
level  in  the  channel  at  that  location  is  amplified 
and  compared  with  an  amplified  signal  correspond- 
ing to  the  desired  water  level.  An  error  signal 
corresponding  to  the  difference  between  the  two 
signals  is  fed  into  a  proportional  amplifier  and  also 
an  automatic  reset  unit.  The  outputs  of  the  propor- 
tional amplifier  and  the  automatic  reset  unit  are  fed 
into  a  summing  amplifier.  The  output  of  the  sum- 
ming amplifier  is  fed  into  a  motor  modulation 
driver  whose  output  is  connected  to  a  pair  of  gate 
operator  relays,  one  relay  for  responding  to  a 
control  signal  to  cause  the  operator  to  move  the 
gate  in  one  direction  and  the  other  relay  to  cause 
the  gate  operator  to  move  the  gate  in  the  other 
direction.  The  two  relays  are  connected  to  the  gate 
operator  through  a  third  relay  which  is  controlled 
by  an  oscillator  driven  time  proportioning  compar- 
ator. (Cremmins-AEPCO) 
W88-04785 


WEED  SCREEN  AND  TRASH  ELIMINATOR, 

For  primary  bibliographic  entry  see  Field  3F. 
W88-04814 


ARCH  END  CAP, 

Hancor,  Inc.,  Findlay,  OH. 

J.  L.  Fouss,  and  J.  J.  Parker. 

U.  S.  Patent  No.  4,445,542;  May  1,  1984,  6  p,  6  fig. 

Official  Gazette  of  the  United  States  Patent  Office 

Vol  1042,  No  1,  p  122,  May  1,  1984. 

Descriptors:  'Patents,  'Irrigation  engineering, 
'Drainage  systems,  'Conduits,  Obstruction  to 
flow,  Rodents,  Plastics,  Agricultural  engineering. 

An  end  cap  obstructs  the  ingress  of  ambient  mate- 
rials to  an  arched  plastic  drainage  conduit  for 
agricultural  drainage.  The  end  cap  comprises  two 
arcuate  side  walls  and  two  end  walls.  The  side 
walls  contain  apex,  base,  and  terminal  end  areas. 
The  two  apex  areas  are  joined  to  form  an  end  cap 
apex.  Protruding  ribs  are  disposed  circumferential- 
ly  of  the  end  cap  and  are  interrupted  at  the  apex 
area  to  provide  a  relatively  smooth,  non-ribbed 
area.  The  ribs  taper  toward  the  apex  area  and  the 
rounded  base  areas  of  the  side  walls.  (Cremmins- 
AEPCO) 
W88-04825 


DRAINAGE  CHANNEL  WITH  MEANS  FOR 
MAINTAINING  PROPER  SLOPE  DURING  IN- 
STALLATION, 

Polydrain,  Inc.,  Troutman,  NC. 

L.  E.  Kirkpatrick,  and  B.  C.  Williams 

U.  S.  Patent  No.  4,498,807;  February  27,  1985,  6  p 

4  fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1051,  No  2,  p  622-623,  February  12, 

1985. 

Descriptors:  'Patents,  'Drainage  canals,  'Con- 
struction methods,  'Concrete  construction,  'Open- 
channel  drainage,  'Surface  drainage,  Anchors, 
Slope  stabilization,  Trenches. 

A  drainage  channel  in  concrete  is  anchored  to 
maintain  proper  slope  during  installation.  The 
anchor  system  includes  one  long  spike  for  insertion 
into  the  earth  defining  the  trench,  a  clasp  carried 
by  the  spike,  and  connectors  carried  by  the  outer 
walls  of  the  channel  for  connecting  to  and  cooper- 
ating with  the  clasp  to  retain  the  channel  at  its 
proper  slope  to  prevent  it  from  floating  upward  in 
the  unhardened  concrete.  The  connectors  com- 
prise an  outwardly  projecting  rib  extending  along 
the  length  of  the  channel.  The  clasp  includes  a 
detent  for  placement  over  the  upper  surface  of  the 
rib  in  the  channel.  (Cremmins-AEPCO) 
W88-04826 


DRAIN  PIPE, 

G.  W.  Soderstrom. 

U.  S.  Patent  No.  4,389,138;  June  21,  1983,  6  p,  4 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,   Vol   1031,   No  3,  p  931,  June  21,    1983. 

Descriptors:  'Patents,  'Drainage  systems,  'Con- 
trolled drainage,  'Pipes,  'Clogging,  Conveyance 
structures,  Casings,   Mud,  Rain,  Flow  discharge. 

An  easy  to  manufacture  and  mount  drain  pipe 
prevents  clogging  by  mud.  The  system  comprises 
an  outer  pipe  casing,  at  least  one  longitudinal  open- 
ing in  a  lower  surface  of  the  casing,  a  wall  extend- 
ing upwardly  from  each  longitudinal  edge  of  one 
opening  to  form  a  water  riser  space  between  the 
walls  to  drain  water,  and  openings  at  the  upper 
edges  of  the  walls.  The  walls  are  connected  to  an 
upper  inside  surface  of  the  pipe  case  to  allow  water 
flow  into  the  channels  formed  between  the  walls 
and  the  pipe  casing.  (Cremmins-AEPCO) 
W88-04827 


MULTI-LAYERED  CORRUGATED  CONDUIT 
WITH  'BLACK-EYE'  LIKE  APERTURES, 

Hancor,  Inc.,  Findlay,  OH. 

J.  L.  Fouss,  J.J.  Parker,  J.  L.  Child,  and  D.  W. 

Sting. 

U.  S.  Patent  No.  4,523,613;  June  18,  1985,  7  p,  6 

fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol   1055,  No  3,  p   1083,  June  18,   1985. 

Descriptors:  'Patents,  'Irrigation  engineering, 
'Drainage  systems,  'Conduits,  Plastics,  Pipes, 
Tubes,  Drainage  engineering,  Agricultural  engi- 
neering. 

A  multi-layered,  corrugated  plastic  drainage  con- 
duit removes  excess  water  from  agricultural  fields. 
The  conduit  comprises  a  longitudinally  extending 
multi-layered,  corrugated  side  wall.  The  wall  com- 
prises at  least  a  conduit  inner  layer  of  a  first  plastic 
material  and  a  conduit  outer  layer  of  a  second 
material.  The  corrugated  side  includes  transversely 
extending  alternating  peaks  and  valleys,  each  peak 
having  an  outermost  wall  portion  extending 
around  the  conduit  and  a  width  extending  longitu- 
dinally. The  conduit  also  contains  a  first  longitudi- 
nally extending  row  of  apertures  defined  in  the 
peak  outermost  wall  portions.  Each  aperture  is 
defined  by  an  opening  in  the  outer  layer  which  has 
a  peripheral  ring  of  the  first  material  extending 
through  it.  The  aperture  is  defined  in  and  sur- 
rounded completely  by  the  first  plastic  material. 
(Cremmins-AEPCO) 
W88-04837 


RODENT  BARRIER  DEVICE, 

R.  A.  Miles. 
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U.  S.  Patent  No.  4,356,087;  October  26,  1982,  4  p,  3 
fig  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1023,  No  4,  p  1345.  October  26,  1982. 

Descriptors:  *Patents,  *Barriers,  *Tile  drains, 
•Drainage  systems,  'Rodents,  Tile  drainage, 
Drainage  water. 

Installation  of  a  barrier  device  in  a  drain  tile  for 
water  from  tillable  fields  prevents  the  entry  of 
small  animals  into  the  tile.  A  water  pervious  gate 
mounted  in  the  drain  tile  both  pivotally  swings  to 
an  open  position  when  engaged  by  water  and  tank 
trained  debris  and  also  swings  to  an  obstructing 
position  by  gravity  action  to  prevent  the  small 
animals  from  entering  the  tile.  The  barrier  device 
includes  spaced  elements  affixed  to  a  sleeve  to 
define  the  perforate  gate.  The  elements  are  in  the 
form  of  rods.  (Cremmins-AEPCO) 
W88-04838 


COMPLEX  STORM  SEWER  PROJECT  AIDED 
BY  INNOVATIVE  PIPE  DESIGN, 

Middletown,  OH. 

W.  F.  Klosterman. 

Public  Works  PUOAH,  Vol.  118,  No.  11,  p  53-54, 

November  1987. 

Descriptors:  *Environmental  engineering,  *Road 
drainage,  *Storm  water,  *Pipelines,  Drainage 
ditches,  Pipe  flow,  Highway,  Cost  analysis. 

An  open  storm-water  drainage  channel  was  re- 
placed with  60-inch  diameter  pipe  to  permit  the 
widening  of  an  adjacent  highway  and  eliminate 
problems  of  mosquitoes  and  water-borne  bacteria. 
Use  of  60-inch  concrete-lined  steel  pipe  with  supe- 
rior hydraulic  characteristics  was  chosen  instead  of 
66-inch  diameter  corrugated  pipe  because  the 
former  required  less  disturbance  along  the  route, 
and  provided  a  50%  cost  saving  due  to  quicker 
installation.  An  asphalt  coating  was  field  applied  to 
the  pipe  exterior  to  give  extra  protection  in  the 
corrosive  soils  on  the  pipeline  route.  Fourteen 
years  after  installation,  annual  inspection  of  the 
2000-foot  storm  sewer  reveals  that  the  pipe  is  in 
good  conditions.  (Rochester-PTT) 
W88-04871 


LARGE  LAKE  MODELS  -  USES,  ABUSES,  AND 
FUTURE, 

International  Joint  Commission-United  States  and 

Canada,  Windsor  (Ontario).  Great  Lakes  Science 

Advisory  Board. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-05038 
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POLITICS    OF   GROUND-WATER    MANAGE- 
MENT REFORM  IN  OKLAHOMA, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-04487 


GROUNDWATER  GEOCHEMISTRY  OF  AQUI- 
FER THERMAL  ENERGY  STORAGE:  LONG- 
TERM  TEST  CYCLE, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-04602 


EFFECT  OF  THE  1986  DROUGHT  ON  THE 
MISSISSIPPI  RIVER  ALLUVIAL  AQUIFER, 

Mississippi  Bureau  of  Land  and  Water  Resources, 

Jackson. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-04671 


USDA-SOIL  CONSERVATION  SERVICE  IRRI- 
GATION WATER  MANAGEMENT  PROGRAM 
IN  MISSISSIPPI, 

Soil  Conservation  Service,  Greenwood,  MS. 
For  primary  bibliographic  entry  see  Field  3F. 
W88-04672 


WATER  MANAGEMENT  DISTRICT, 

Delta  Council,  Stoncville,  MS. 

W.  Harrison,  and  C.  Morgan. 

IN:    Proceedings   of  the   Seventeenth    Mississippi 

Resources  Conference,  March  25-27,  1987,  Missis 

sippi.  1987.  p  33-35. 

Descriptors:  'Water  management,  'Mississippi 
delta,  'Water  districts,  'Groundwater  manage- 
ment, 'Water  use,  Water  demand,  Legislation,  Per- 
mits, Regulations. 

The  Mississippi  Delta  is  endowed  with  abundant 
groundwater  resources  to  serve  agriculture,  indus- 
try and  municipal  water  supplies.  In  the  last  two 
decades  agricultural  and  industrial  technology  has 
changed,  creating  increased  demands  on  this  natu- 
ral resource.  The  aquifer  thickness  is  less  at  the 
river   and    the   bluffs    than    in    the   geographical 
middle  of  the  Delta.  This  physical  characteristic  is 
true  for  the  entire  length  of  the  Delta.  In  the  early 
1970's  use  of  water  from  the  alluvial  aquifer  in  the 
Delta  averaged  approximately  200  million  gallons/ 
day.  By  the  early  1980's  this  usage  had  increased  to 
an  average  of  1,100  million  gallons/day.  In   1985 
and  1986,  this  average  rate  was  even  higher.  Be- 
cause of  this  increased  average  usage,  Delta  Coun- 
cil initiated  a  comprehensive  quantitative  study  of 
approximately  500  well  sites  in  the  Delta.  Measure- 
ments included  the  thickness  of  the  aquifer,  the 
amount  of  water  being  withdrawn,  and  a  simulated 
computer    model    on    the    effects    on    projected 
groundwater  uses  through  the  remainder  of  this 
century.  Data  gathered  by  monitoring  these  well 
sites  allowed  the  Geological  Survey  to  offer  some 
data  for  future  planning.  In  1983,  after  a  three-year 
study  period,  the  results  were  presented  to  Gover- 
nor William   Winter.   In    1984,   the   State   Water 
Management  Council  presented  two  Bills  before 
the  Mississippi  Legislature  which  were  adopted 
into  law  by  overwhelming  margins  of  support. 
House  Bill  762,  which  became  known  as  the  'Om- 
nibus Water  Bill'  or  General  Legislation  and,  pro- 
vides   language    to    include    State    groundwater 
policy  with  existing  surface  water  laws  that  have 
been  enforced  since  1957.  House  Bill  149,  is  the 
enabling  legislation  set  up  to  allow  the  formation 
of  Water  Management  Districts  in  areas  of  the 
State  that  wish  to  have  input  and  direction  in  the 
management  and  conservation  of  their  resources. 
The  governing  body  of  the  Water  District  will 
consist  of  one  elected  commissioner  from  each 
county.  This  governing  method  is  appropriate  be- 
cause the  value  placed  on  water  resources  in  all 
counties  is  equal  and  because  every  county  in  this 
region  will  be  affected  if  proper  management  is  not 
applied  with  a  high  degree  of  uniformity  in  all  of 
the  counties  collectively  and  individually.  All  com- 
missioners will  be  elected  through  a  public  election 
process  provided  for  in  the  statutes  of  House  Bill 
149.  (See  also  W88-04665)  (Lantz-PTT) 
W88-04673 


MIOCENE  GROUNDWATER  OVERDRAFT  IN 
SOUTHERN  MISSISSIPPI, 

Nevada  Univ.   System,   Reno.   Water   Resources 
Center. 
P.  R.  Fenske. 

IN:  Proceedings  of  the  Seventeenth  Mississippi 
Resources  Conference,  March  25-27,  1987,  Missis- 
sippi. 1987.  p  83-87,  4  fig,  1  tab,  19  ref. 

Descriptors:  'Groundwater  recession,  'Mississippi, 
'Miocene,  'Overdraft,  'Groundwater  recharge, 
Water  resources  development,  Water  levels, 
Aquifers,  Groundwater  level. 

Water  level  declines  in  the  Miocene  aquifer  system 
of  approximately  one  foot  or  more  per  year  have 
often  been  reported  in  the  literature  on  Mississippi 
water  resources.  Data  relative  to  water  level  de- 
clines in  the  area  of  Tatum  Dome,  9  miles  west  of 
Purvis,  Mississippi,  are  presented.  The  main  thrust 
is  to  present  data  from  holes  currently  monitored 
on  Tatum  Dome  by  the  EPA,  along  with  historical 
measurements  in  the  same  area  to  show  the  water 
level  declines  over  a  period  of  approximately  25 
years.  Although  the  constant  rate  of  drawdown 
suggests  that  significant  overdraft  is  taking  place, 
consideration  of  the  extensive  outcrops  and  sub- 
crops  of  the  Miocene  aquifer  along  with  the  high 
precipitation   rate,   high  infiltration  potential  and 


CODjequent  high  recharge  potential  indicate  that 
the  production  of  groundwater  in  Mississippi  i  mild 
be  significantly  higher  than  at  present  without 
causing  an  overdraft.  The  decrease  in  the  water 
level  in  the  aquifers  is  a  transient  situation  which 
will  persist  until  the  cones  of  depression  related  to 
the  extraction  points  are  broad  enough  to  capture  a 
flow  field  equal  to  the  extraction  of  groundwater 
in  that  area.  When  this  happens  the  water  levels 
will  probably  stabilize,  although  at  a  different  time 
for  different  extraction  points.  Because  of  the 
nature  of  the  geohydrology  of  the  Miocene  aqui- 
fer, interference  between  major  extraction  points  is 
not  considered  to  be  a  significant  future  problem. 
(See  also  W88-04665)  (Lantz-PTT) 
W88-04681 


APPLICATION  OF  A  LAYERED  GROUND- 
WATER MODEL  TO  CRITICAL  AREAS  IN 
NORTHEAST  MISSISSIPPI, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 
Civil  Engineering. 
V.  L.  Zitta,  and  T.  K.  Pang. 

IN:  Proceedings  of  the  Seventeenth  Mississippi 
Resources  Conference,  March  25-27,  1987,  Missis- 
sippi. 1987.  p  89-94,  6  fig,  2  tab,  15  ref.  US  Dept.  of 
Interior  Project  No.  G1026. 

Descriptors:  'Groundwater  level,  'Model  studies, 
'Mississippi,  'Groundwater  management,  Mathe- 
matical models,  Aquifers,  Hydrologic  properties, 
Pumping,  Geohydrology,  Selective  withdrawal. 

A  modular,  three-dimensional,  finite-difference 
groundwater  flow  model  developed  by  McDonald 
and  Harbaugh  was  applied  to  the  Eutaw-McShan 
aquifer  in  Northeast  Mississippi.  Based  upon  the 
analysis  of  electric  logs,  the  geometry  of  the  aqui- 
fer was  refined  for  input  into  a  2.5  mile  square  grid. 
Pumping  data  were  obtained  from  municipalities 
and  industries  as  a  check  and  confirmation  of  esti- 
mated values  presented  in  a  variety  of  publications. 
Based  upon  the  work  performed  in  this  study,  the 
following  conclusions  are  drawn:  (1)  a  2.5  mile 
square  grid  model  of  the  Eutaw-McShan  aquifer  is 
adequate  to  define  the  regions  of  critical  draw- 
down in  Northeast  Mississippi;  (2)  geological  logs 
and  available  pumping  records  were  available  to 
refine  the  geometry  of  the  aquifer  and  withdrawal 
rates;  and  (3)  agreement  is  good  in  comparisons 
between  actual  and  computed  potentiometry  maps 
from  aquifer  coefficients  obtained  in  this  study  and 
those  from  previous  studies  agreement  is  good. 
(See  also  W88-04665)  (Lantz-PTT) 
W88-04682 


SIMULATION  OF  THE  FLOW  SYSTEM  IN 
THE  SHALLOW  AQUIFER,  DAUPHIN 
ISLAND,  ALABAMA, 

Geological  Survey,  Tuscaloosa,  AL. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-04684 


SALINE  WATER  OCCURRENCE  WITHIN  THE 
TERTIARY  SPARTA  SAND  AND  COCKFIELD 
AQUIFERS  OF  WASHINGTON  COUNTY,  MIS- 
SISSIPPI, 

Mississippi  Bureau  of  Land  and  Water  Resources, 

Jackson. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-04685 

GROUNDWATER  MANAGEMENT  UNDER 
THE  APPROPRIATION  DOCTRINE,  PART  II, 

Idaho  Univ.,  Moscow.  Coll.  of  Mines  and  Earth 

Resources. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-04761 


PROCEEDINGS  OF  THE  OGALLALA  AQUI- 
FER SYMPOSIUM  II, 

Texas   Tech    Univ.,    Lubbock.    Water   Resources 

Center. 

R.  M.  Sweazy,  and  A.  W.  Wyatt. 

Lubbock,  Texas,  June  1984.  1984.  593  p.  Edited  by 

George  A.  Whetstone. 


3 
C 

E 

3 
i 
C 

•: 
■c 

3 

3 


c 
<■ 

s 

a 


45 


Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4B— Groundwater  Management 


Descriptors:  "Groundwater  management, 

•Groundwater  recharge,  *Ogallala  Aquifer, 
'Groundwater  irrigation,  'Groundwater  depletion, 
Groundwater  runoff,  Artificial  recharge,  Ground- 
water budget,  Groundwater  recession,  Ground- 
water mining,  Groundwater  pollution,  Aquifer 
management,  Texas,  Nebraska,  New  Mexico, 
Playas. 

The  Ogallala  Aquifer  Symposium  II  held  in  Lub- 
bock, Texas  in  June  of  1984  was  a  continuation  of 
research  reported  in  the  first  Ogallala  Aquifer 
Symposium  held  in  1970.  The  1984  symposium 
featured  eight  sessions.  In  Session  I,  the  USGS 
High  Plains  Study,  geohydrology,  estimation  of 
1980  groundwater  pumpage  for  irrigation,  map- 
ping of  irrigated  agriculture  using  landsat  data,  and 
flow  system  simulation  are  discussed.  In  Session  II, 
economics  and  irrigation  are  examined.  Sessions 
III  and  IV,  Geology  and  Hydrogeology,  updated 
interpretations  of  the  deposition  and  behavior  of 
the  aquifer  and  of  playa  lakes,  discussed  improved 
means  for  rapid  and  accurate  determination  of 
physical  parameters,  assessed  the  groundwater  re- 
sources in  Texas  and  Nebraska,  and  described  the 
application  of  computer  software  in  improving  the 
efficiency  of  deep  well  pumping.  Session  V  dis- 
cussed recharge  of  the  Ogallala  Aquifer  through 
excavated  basins,  recharge  through  playa  lake 
basins,  recharge  from  the  Northern  High  Plains  of 
Colorado,  recharge  with  playa  lake  water  and 
filter  underdrains,  and  estimated  recharge  using 
chloride  in  the  unsaturated  zone  of  Curry  County, 
New  Mexico.  Session  VI  investigated  aquifer  inter- 
actions and  groundwater  pollution.  Session  VII 
examined  the  legal  aspects  of  groundwater  law  and 
aquifer  use.  Session  VIII  explored  production  of 
water  from  the  unsaturated  zone  (secondary  recov- 
ery). Two  symposium  field  trips  are  also  discussed. 
(See  W88-04895  thru  W88-04933)  (Geiger-PTT) 
W88-04894  6  ' 


HIGH  PLAINS  REGIONAL  AQUIFER  -  GEO- 
HYDROLOGY, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2F 

W88-04895 


HIGH  PLAINS  REGIONAL  AQUIFER  -  ESTI- 
MATING 1980  GROUND-WATER  PUMPAGE 
FOR  IRRIGATION, 

Geological  Survey,  Lakewood,  CO. 
F.  J.  Heimes. 

IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  26-39  3 
fig,  4  tab,  6  ref. 

Descriptors:  'Groundwater  irrigation,  *High 
Plains  Regional  Aquifer,  *Groundwater  mining, 
•Groundwater  management,  'Systems  analysis, 
Aquifer  management,  Pumpage,  Regional  analysis, 
Mathematical  models,  Irrigation  requirements,  Sat- 
ellite technology,  Irrigation  efficiency. 

Information  about  current  trends  in  groundwater 
use  for  irrigation  is  required  for  the  High  Plains 
Regional  Aquifer-System  Analysis.  Because  avail- 
able water-use  information  is  inadequate,  an  ap- 
proach based  on  field  sampling  was  used  to  esti- 
mate groundwater  pumped  for  irrigation  through- 
out the  High  Plains  during  the  1980  growing 
season.  The  volume  of  groundwater  pumped  for 
irrigation  was  computed  by  combining  sampled 
water-application  measurements  with  mapped  irri- 
gated-acreage  information.  Irrigation  application 
(inches  of  water  applied)  was  measured  at  480  sites 
in  15  counties  in  the  High  Plains  during  the  1980 
growing  season.  Relationships  between  irrigation 
demand,  calculated  using  the  Blaney-Criddle  con- 
sumptive-use formula,  and  measured  application 
were  used  to  estimate  application  for  unsampled 
areas  of  the  High  Plains.  The  estimated  application 
was  calculated  for  each  1 -degree  latitude  by  1- 
degree  longitude  area  in  the  High  Plains.  Applica- 
tion estimates,  derived  from  analysis  of  Landsat- 
satellite  imagery,  yielded  the  volume  of  ground- 
water pumped  for  irrigation.  Estimates  of  water 
pumped  for  irrigation  during  1980  were  aggregat- 
ed by  state  and  as  a  total  estimate  for  the  entire 
High  Plains.  The  estimate  of  water  pumped  for 
irrigation    in   the   High    Plains   during    1980   was 


17,980,000  acre-feet  applied  to  13,700,000  acres. 
Texas  had  the  most  dense  irrigation  development 
in  the  High  Plains,  whereas  South  Dakota  was 
virtually  undeveloped.  The  application  data  de- 
rived from  sampling  were  evaluated  for  significant 
trends.  The  data  indicated  a  greater  application  for 
such  crops  as  corn  and  hay  and  a  lesser  application 
for  such  crops  as  sorghum,  grain  and  cotton.  The 
data  also  indicated  greater  pumpage  for  flood- 
irrigation  systems  than  for  sprinkler-irrigation  sys- 
tems. Areas  of  the  High  Plains  with  thin  saturated 
thickness  tended  to  have  a  smaller  average  dis- 
charge per  well,  fewer  irrigated  acres  per  well,  and 
a  predominance  of  crops  requiring  less  water  (See 
also  W88-04894)  (Author's  abstract) 
W88-04896 


HIGH  PLAINS  REGIONAL  AQUIFER  --  MAP- 
PING IRRIGATED  AGRICULTURE  USING 
LANDSAT  DATA, 

National  Aeronautics  and  Space  Administration, 
Moffett  Field,  CA.  Ames  Research  Center. 
For  primary  bibliographic  entry  see  Field  7B 
W88-04897 


HIGH  PLAINS  REGIONAL  AQUIFER  -- 
FLOW-SYSTEM  SIMULATION  OF  THE  CEN- 
TRAL AND  NORTHERN  HIGH  PLAINS, 

Geological  Survey,  Lakewood,  CO. 

For  primary  bibliographic  entry  see  Field  2F 

W88-04898 


GENERALIZED  METHOD  FOR  ECONOMI- 
CALLY EVALUATING  IRRIGATION  DECI- 
SIONS, 

Nebraska  Univ.,   Lincoln.   Dept.   of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-04899 


ECONOMIC  EVALUATION  OF  THE  OGAL- 
LALA AQUIFER  IN  OKLAHOMA:  WHAT 
DOES  THE  FUTURE  HOLD, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agri- 
cultural Economics. 

For  primary  bibliographic  entry  see  Field  3F. 
W88-04900 


IRRIGATION    WATER    MANAGEMENT    RE- 
SEARCH --  SOUTHERN  OGALLALA  REGION, 

Agricultural    Research    Service,    Bushland,    TX. 
Conservation  and  Production  Research  Lab. 
For  primary  bibliographic  entry  see  Field  3F. 
W88-04901 


WORKING    TOGETHER    TO     SOLVE     OUR 
WATER  PROBLEMS, 

High    Plains    Underground    Water    Conservation 

District  No.  1,  Lubbock,  TX. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-04902 


ASSESSMENT  OF  THE  GROUND-WATER  RE- 
SOURCES OF  THE  TEXAS  HIGH  PLAINS, 

Texas  Dept.  of  Water  Resources,  Austin.  Data  and 

Engineering  Services  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-04907 


HYDROLOGIC  CHARACTERISTICS  AND 
GROUND-WATER  AVAILABILITY  IN  THE 
HIGH  PLAINS  AQUIFER  SYSTEM  IN  NE- 
BRASKA, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F 

W88-04908 


ESTIMATION   OF   SPECIFIC   YIELD   USING 
DRILLERS'  LITHOLOGIC  DESCRIPTIONS, 

Texas  Dept.   of  Water  Resources,  Austin.   Data 

Collection  and  Evaluation  Section. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-04909 


HYDRAULIC  CHARACTERISTICS  OF  THE 
HIGH  PLAINS  AQUIFER  AS  DETERMINED 
FROM  CORE  ANALYSIS, 

Texas   Dept.   of  Water  Resources,   Austin.   Data 

Collection  and  Evaluation  Section. 

For  primary  bibliographic  entry  see  Field  2F 

W88-04910 


USE  OF  COMPUTER  SOFTWARE  TO  IM- 
PROVE THE  ENERGY  EFFICIENCY  IN  DEEP 
WELL  WATER  PUMPING, 

Amarillo  City  Water  Superintendent,  TX. 
C.  H.  Scherer. 

IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  292-303, 
3  tab. 

Descriptors:  *Computer  programs,  *Pump  efficien- 
cy, *Deep  wells,  'Economic  efficiency,  Operating 
costs,  Pumping  tests,  Maintenance,  Cost  analysis, 
Water  conveyance,  Texas,  Performance  evalua- 
tion. 

The  City  of  Amarillo  Water  Supply  Department 
has  developed  a  comprehensive  program  of  main- 
tenance and  operation  that  improves  the  reliability 
of  the  water  supply  system  while  reducing  its 
operating  costs.  In  collaboration  with  the  Texas 
Energy  and  Natural  Resources  Advisory  Council, 
the  City  of  Amarillo  devised  a  computer  software 
program  to  select  the  most  energy-efficient  combi- 
nations of  wells  for  each  level  of  water  demand. 
Programs  were  initiated  to  routinely  analyze  the 
performance  of  each  individual  well  in  the  system, 
establish  a  long-range  plan  for  repairing  and  re- 
placing well  pumping  equipment  to  obtain  a  mini- 
mum overall  efficiency  of  60%,  and  update  all  well 
field  operaitng  data  on  a  quarterly  basis.  Based  on 
a  requirement  of  approximately  4,200  million  gal- 
lons of  water  per  year,  it  is  estimated  that  the  use 
of  this  energy-oriented  software  program  will 
result  in  a  net  saving  to  the  City  of  Amarillo  in  the 
Carson  County  Well  Field  of  approximately 
$40,000  per  year.  This  program  is  adaptable  to 
other  similar  well  supply  systems.  (See  also  W88- 
04894)  (Geiger-PTT) 
W88-04911 


PLAYA  LAKE  BASINS  ON  THE  SOUTHERN 
HIGH  PLAINS  OF  TEXAS,  U.S.A.:  A  HYPOTH- 
ESIS FOR  THEIR  DEVELOPMENT, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-04912 


FEDERAL  COOPERATION  IN  RECHARGE 
AND  REPLENISHMENT, 

Bureau  of  Reclamation,  Washington,  DC. 
R.  A.  Olson. 

IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  312-318. 

Descriptors:  'Groundwater  recharge,  'Ground- 
water management,  'Water  law,  'Project  plan- 
ning, 'Ogallala  Aquifer,  Interagency  cooperation, 
Groundwater  depletion,  Diversion,  Groundwater 
mining,  Interstate  trade,  Cost  analysis,  Evaluation, 
Economic  aspects,  Management  planning,  High 
Plains. 

Legislation  in  the  form  of  H.R.  71  would  give  non- 
federal entities  a  chance  to  develop  projects  jointly 
with  the  federal  government  for  demonstrating 
groundwater  recharge  at  21  sites.  A  two-phase 
strategy  for  such  demonstration  projects  involves 
nominating,  selecting,  and  planning  recharge  dem- 
onstration projects  which  the  Secretary  of  the 
Interior  will  then  submit  to  Congress  (Phase  I), 
and  then  constructing  those  projects  recommended 
by  the  Secretary  and  approved  by  Congress  (Phase 
II).  The  federal  share  of  the  program's  funding  for 
Phase  I  activities  is  currently  set  at  $500,000  and 
for  Phase  II  at  $20  million.  Both  the  Bureau  of 
Reclamation  and  the  Geological  Survey  will  be 
available  to  help  non-federal  entities  as  they  draw 
up  their  proposals.  Water  diversion  projects  are 
suggested  as  one  possible  long-term  solution  to  the 
problems  of  groundwater  depletion  in  the  High 
Plains  area.  Recent  court  decisions  have  indicated 
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that  water  is  an  article  of  interstate  trade  protected 
from  state  Intervention.  However,  Congress  intro- 
duced bills  in  1*»83  that  sought  to  reverse  that 
interpretation.  Groundwater  withdrawals  have 
translated  into  potential  losses  that  could  affect  not 
only  farmers,  but  all  U.S.  consumers  who  rely  on 
farm  products.  (See  also  W88-04894)  (Geiger- 
PTT) 
W88-04913 

RECHARGE  OF  THE  OGALLALA  AQUIFER 
THROUGH  EXCAVATED  BASINS, 

Agricultural    Research    Service,    Bushland,    TX. 
Conservation  and  Production  Research  Lab. 
A.  C.  Schneider,  and  O.  R.  Jones. 
IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  319-336, 
7  fig,  2  tab,  9  ref. 

Descriptors:  'Groundwater  recharge,  •Ground- 
water management,  'Playas,  'Ogallala  Aquifer, 
•Recharge  basins,  Cotton  gin  trash,  Recharge 
ponds,  Artificial  recharge,  Runoff,  Flooding,  Fil- 
tration, Permeability,  Radioactive  tracers,  Cesium 
radioisotopes. 

With  excavated  groundwater  recharge  basins,  a 
layer  of  slowly  permeable  surface  soil  is  removed 
to  expose  sediments  many  times  more  permeable 
than  the  soil  itself.  In  initial  tests  with  clear  well 
water,  recharge  rates  were  as  high  as  2.1  meters/ 
day.  In  subsequent  tests  with  turbid  playa  water, 
the  initial  recharge  rates  were  as  high  as  1  meter/ 
day.  Because  of  sealing  by  suspended  solids  in  the 
playa  water,  extensive  research  was  conducted  in  a 
0.04-ha  basin  to  investigate  sediment  penetration 
into  the  basin  surface  and  the  feasibility  of  renovat- 
ing a  sealed  basin  surface.  In  a  study  using  sedi- 
ments tagged  with  Csl34,  over  90%  of  the  sus- 
pended solids  were  filtered  within  25  mm  of  the 
basin  surface.  Since  the  sediments  were  filtered  at 
the  surface,  they  could  be  removed  after  they  dried 
and  separated  from  the  basin  surface.  During 
eleven  recharge  cycles  with  the  0.04-ha  recharge 
basin,  132  m  of  turbid  water  was  recharged  at  an 
average  rate  of  0.433  meter/day.  Management 
practices  were  then  evaluated  to  reduce  mainte- 
nance expenses  for  the  basins.  Increased  depth  of 
flooding  and  incorporation  of  an  organic  mat 
(cotton  gin  trash)  in  the  bottom  of  the  recharge 
basin  essentially  doubled  the  amount  of  turbid 
water  artificially  recharged  to  the  Ogallala  aquifer. 
A  0.2-ha  excavated  basin  was  tested  concurrently 
for  conserving  storm  runoff  that  collected  in  a  16- 
ha  playa.  Turbid  water  was  pumped  from  the 
playa  to  the  basin  during  eight  recharge  cycles 
over  a  7-year  interval.  The  average  recharge  rate 
during  187  days  of  flooding  was  0.373  meters/day. 
After  three  recharge  tests  during  the  first  year,  the 
basin  bottom  was  corrugated  to  make  it  self-clean- 
ing, and  no  further  maintenance  was  needed.  This 
extensive  research  has  shown  that  recharge  basins 
could  be  an  effective  technique  for  partially  replen- 
ishing the  depleted  Ogallala  Aquifer.  (See  also 
W88-04894)  (Author's  abstract) 
W88-04914 


RECHARGE  TO  THE  OGALLALA  AQUIFER 
FROM  PLAYA  LAKE  BASINS  ON  THE  LLANO 
ESTACADO  (AN  OUTRAGEOUS  PROPOSAL), 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-04915 


POTENTIAL  FOR  ARTIFICIAL  RECHARGE 
OF  THE  NORTHERN  HIGH  PLAINS  OF  COL- 
ORADO, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

J.  W.  Warner,  D.  K.  Sunada,  and  D.  B. 
McWhorter. 

IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  350-366, 
24  fig,  1  tab,  8  ref. 

Descriptors:  'Artificial  recharge,  *High  Plains  Aq- 
uifer, *Ogallala  aquifer,  *Groundwater  recharge, 
•Groundwater  management,  'Colorado,  Ground- 
water irrigation,  Groundwater  depletion,  Ground- 
water mining,  Natural  recharge,  Dikes,  Infiltration, 


Recharge     ponds.     Recharge     baaini,     Terracing, 
Runoff. 

A  low  rate  of  natural  recharge,  combined  with 

intensive  use  of  groundwater  foi  irrigation  has 
resulted  in  a  mining  of  the  groundwater  in  the 
Ogallala  Aquifer  in  the  High  Plains  area.  Artificial 
recharge  can  be  used  to  augment  natural  recharge 
and  extend  the  life  of  the  Ogallala  Aquifer  Three 
methods  of  artificial  recharge  have  been  investigat- 
ed in  the  High  Plains  area.  One  of  these  involves 
building  a  series  of  earth  dams  and  dikes  in  the 
stream  channel  to  spread  flood  flow  over  a  larger 
area  and  increase  the  potential  for  infiltration.  This 
method  was  very  effective  in  increasing  recharge 
but  had  a  serious  disadvantage  in  that  these  dams 
were  subject  to  damage  from  very  large  floods. 
Use  of  recharge  pits  was  feasible  when  a  layer  of 
low  permeability  exists  beneath  the  pit  and  is  over- 
lain by  a  much  more  permeable  layer  of  sand  or 
gravel  which  can  act  as  an  underground  spreading 
basin.  This  is  the  case  in  many  areas  of  the  High 
Plains  in  Colorado.  However,  sediment  accumula- 
tion in  the  pit  and  also  behind  the  dams  was  a 
major  problem.  Terracing  of  the  land  surface  can 
also  significantly  increase  recharge  to  the  aquifer. 
(See  also  W88-04894)  (Geiger-PTT) 
W88-04916 


RECHARGE  WITH  PLAYA  LAKE  WATER 
AND  FILTER  UNDERDRAWS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Civil  Engi- 
neering. 

L.  V.  Urban,  and  B.  J.  Claborn. 
IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  367-375, 
4  fig,  5  ref. 

Descriptors:  •Ogallala  Aquifer,  *Playas,  •Ground- 
water recharge,  *Artificial  recharge,  *Subsurface 
drains,  Filters,  Groundwater  management,  Drains, 
Permeability,  Project  planning,  Field  tests,  Lake 
sediments,  Induced  infiltration,  Texas. 

The  use  of  wick  filter  drains  for  conveying  water 
caught  in  playa  lakes  past  the  virtually  imperme- 
able layer  of  silt  and  clay  to  underlying  aquifers 
was  studied  in  laboratory  tests.  Two  concepts  for 
wick  configuration  and  two  wick  materials  were 
examined.  The  first  configuration  positioned  the 
wicks  in  such  a  manner  that  they  would  extend 
upward  through  the  playa  lake  bed  and  be  at- 
tached to  vertical  posts.  The  other  configuration 
examined  wicks  that  would  be  placed  horizontally 
in  trenches.  In  the  tests  of  the  vertical  configura- 
tion, the  sediments  quickly  clogged  the  filter  mate- 
rials, but  in  the  horizontal  format,  the  tests  indicat- 
ed that  the  filters  would  serve  satisfactorily  as 
underdrains,  with  the  playa  lake  clay  itself  serving 
as  a  filter  medium.  The  two  wick  materials  tested 
exhibited  a  typical  infiltration-versus-time  relation- 
ship. The  effectiveness  of  filter  underdrains  demon- 
strated in  the  laboratory  will  be  tested  in  a  playa 
lake  near  Shallowater,  Texas.  Underdrain  design 
parameters  to  be  tested  in  conjunction  with  the 
filter  material  are  width  of  drain,  thickness  of 
drain,  and  thickness  of  lake  sediment  above  the 
drain.  Factors  to  be  evaluated  by  the  tests  include 
rate  at  which  water  is  made  available  for  recharge, 
water  quality,  and  serviceability.  (See  also  W88- 
04894)  (Geiger-PTT) 
W88-04917 


PRELIMINARY  ESTIMATES  OF  OGALLALA- 
AQUIFER  RECHARGE  USING  CHLORINE  IN 
THE  UNSATURATED  ZONE,  CURRY 
COUNTY,  NEW  MEXICO, 

New  Mexico  Bureau  of  Mines  and  Mineral  Re- 
sources, Socorro. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-04918 


DOE    HIGH-LEVEL    NUCLEAR    WASTE    RE- 
POSITORY PROGRAM  -  AQUIFER  IMPACTS, 

Texas  Office  of  the  Governor,   Austin.   Nuclear 

Waste  Programs  Office. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-04920 


RISINC  WATEH  LEVELS      w  VSS1  I    \M>  A 
i  iMdi  nv    in    rEXAS    M'  m    i  NIVl  RSITY, 
rexal  Tech  Uni>     Lubbocl    Depl  of  Agricultural 
Engineering. 
M.J.  Dvoracek. 

IN:  Proceedings  of  Ihe  Ogallala  Aquifer  Symposi- 
urn  II,  Lubbock,  Texas,  June  19X4    1984   p  412-415 

Descriptors:  'Groundwater  level,  'Groundwater 
management,  'Water  table  rise,  'Dewatermg,  Un- 
confined  aquifers,  Ogallala  Aquifer,  Groundwater 
movement.  Project  planning,  Management  plan- 
ning, Groundwater  recharge,  Texas,  Wells 

Water  levels  within  the  Ogallala  Aquifer  beneath 
the  Texas  Tech  University  have  been  rising  over 
the  past  several  years  creating  a  near-surface 
groundwater  mound  beneath  the  campus.  The 
rising  water  table  levels  pose  potential  problems  to 
existing  campus  buildings  and  facilities.  Plans  to 
mitigate  the  problems  include:  the  establishment  of 
an  Office  of  Water  Management  on  campus  to 
continue  close  monitoring  of  the  situation;  the 
drilling  of  additional  dewatering  wells  at  strategic 
points  on  campus;  using  the  pumped  water  benefi- 
cially; constructing  a  new  reservoir  on  the  agricul- 
tural lands  to  better  retain  treated  sewage  from  the 
city  of  Lubbock,  Texas;  and  evaluating  possible 
future  steps  as  conditions  warrant  them.  Five  of 
the  22  existing  wells  on  campus  are  used  for  dewa- 
tering. Additional  wells  will  provide  further  water 
for  landscaping  and  a  substitute  supply  for  water 
now  purchased  for  heating  and  cooling  purposes. 
(See  also  W88-04894)  (Geiger-PTT) 
W88-04921 


RISING  GROUNDWATER  LEVELS,  TEXAS 
TECH  UNIVERSITY, 

Camp,  Dresser  and  McKee,  Inc.,  Austin,  TX. 
R.  S.  Kier,  L.  S.  Stecher,  and  R.  J.  Brandes. 
IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  416-439, 
3  fig,  17  ref. 

Descriptors:  'Groundwater  level,  *Water  table 
Rise,  'Hydrologic  models,  'Groundwater  manage- 
ment, *Ogallala  Aquifer,  Groundwater  irrigation, 
Computer  models,  Wastewater  disposal,  Mathe- 
matical models,  Groundwater  movement,  Dewa- 
tering, Geohydrology,  Playas,  Mapping,  Wells, 
Texas. 

Elevations  in  the  groundwater  level  in  the  vicinity 
of  Texas  Tech  University  pose  a  threat  to  the 
foundations  of  campus  buildings.  A  groundwater 
level  map  for  the  Ogallala  Aquifer  in  Lubbock 
County  suggests  that  the  groundwater  beneath  the 
University  is  part  of  a  large  groundwater  mound 
which  underlies  the  entire  western  half  of  the  City 
of  Lubbock.  Data  on  geology,  historic  water 
levels,  and  sources  and  sinks  of  groundwater  were 
compiled  and  evaluated  to  formulate  a  conceptual 
model  describing  the  groundwater  flow  system. 
From  the  conceptual  model,  a  computer-based  dy- 
namic, numerical  groundwater  flow  model  was 
developed  to  provide  a  basis  for  prediction  of 
future  groundwater  behavior.  The  model  is  a 
finite-element,  quasi-three-dimensional  flow  model 
operated  in  a  single  layer  configuration  with  nodes 
and  elements  selected  to  correspond  to  major 
buildings,  playas,  and  storage  facilities.  The  avail- 
able water  level  data  confirm  that  the  groundwater 
mound  beneath  Texas  Tech  University  is  part  of  a 
single,  integrated  Ogallala  Aquifer  system.  The 
origin  of  the  mound  is  related  to  multiple  factors. 
Leakage  from  playas  within  the  City  of  Lubbock 
constitutes  the  single  largest  source  of  recharge. 
Leakage  and  spillage  from  the  University's 
wastewater  effluent  storage  ponds  also  contribute 
to  the  mound,  but  the  amount  is  relatively  small  in 
comparison  to  the  amount  of  playa  recharge.  Re- 
duction in  groundwater  usage  has  contributed  to 
growth  of  the  mound.  The  calibrated  model  was 
used  to  predict  future  water  levels  of  the  ground- 
water mound  to  determine  which  structures  on  the 
campus  were  in  the  most  jeopardy.  Operation  of 
the  6th  Street  dewatering  well  will  help  maintain 
the  integrity  of  Jones  Stadium.  (See  also  W88- 
04894)  (Geiger-PTT) 
W88-04922 
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Group  4B — Groundwater  Management 


OIL-FIELD      BRINE      CONTAMINATION— A 
CASE  STUDY,  LEA  COUNTY,  NEW  MEXICO, 

New   Mexico   Inst,   of  Mining   and   Technology, 

Socorro. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04923 


DEPLETING  THE  OGALLALA:  HIGH  PLAINS 
GROUND  WATER  MANAGEMENT  POLICIES, 

Nebraska  Univ. -Lincoln.  Dept.  of  Agricultural  Ec- 
onomics. 
J.  D.  Aiken. 

IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  451-464. 

Descriptors:  'Groundwater  management, 

♦Groundwater  depletion,  'Legislation,  "Ogallala 
Aquifer,  'Groundwater  irrigation,  'Water  policy, 
Project  planning,  Water  law,  Regulations,  Man- 
agement planning,  Groundwater  mining,  Water 
rates,  High  Plains,  User  charges. 

The  typical  regulatory  response  to  groundwater 
depletion  in  the  West  has  been  authorizing  special 
regulation  of  groundwater  development  and  use  in 
designated  critical  groundwater  areas.  Critical  area 
legislation  is  aimed  at  slowing  or  stopping  ground- 
water depletion  and  protecting  local  irrigation- 
based  economies.  Texas,  New  Mexico,  Kansas, 
Colorado  and  Nebraska  have  critical  area  legisla- 
tion. In  Oklahoma,  the  only  High  Plains  state 
without  critical  area  legislation,  groundwater  with- 
drawals are  regulated  by  state-established  alloca- 
tions which  must  be  consistent  with  a  minimum 
aquifer  life.  In  Arizona,  no  new  wells  may  be 
installed  in  designated  areas.  Mandatory  reductions 
in  irrigation  water  use  are  phased  in  over  succes- 
sive decades  with  the  goal  of  balancing  withdraw- 
als, supply  augmentation  and  recharge  by  2025. 
Revenues  raised  from  water  use  charges  can  be 
used  to  purchase  and  retire  groundwater  rights.  In 
the  past,  High  Plains  states  have  avoided  the  politi- 
cally unpopular  step  of  regulating  existing  ground- 
water users  to  limit  or  prevent  groundwater  deple- 
tion. Groundwater  irrigators  have  instead  expected 
to  receive  supplemental  irrigation  water  from  a 
publicly  subsidized  surface  water  project.  Reduc- 
tions in  federal  spending  for  such  projects  suggest 
that  irrigators  will  be  required  to  pay  higher  prices 
for  project  water  in  the  future  if  they  manage  to 
obtain  a  project  at  all.  These  water  policy  changes 
may  force  irrigators  to  consider  restrictions  of 
groundwater  use  as  a  viable  alternative  for  dealing 
with  groundwater  depletion  and  lead  to  more  real- 
istic groundwater  policies.  (See  also  W88-04894) 
(Author's  abstract) 
W88-04924 


LEGAL  ASPECTS  OF  GROUNDWATER  MAN- 
AGEMENT IN  THE  OGALLALA  AREA, 

McCleskey,  Harringer,  Brazill  and  Graf,  Lubbock, 

TX. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-04925 


STATE  WATER  PLANNING  --  THE  MULTIPLE 
CHOICE  APPROACH, 

Nebraska  Univ. -Lincoln.  Conservation  and  Survev 
Div.  ' 

For  primary  bibliographic  entry  see  Field  6A. 

W88-04926 


OGALLALA  AREA  OF  TEXAS  ---  LOOKING 
TO  THE  FUTURE, 

Texas  Dept.  of  Water  Resources,  Austin. 
For  primary  bibliographic  entry  see  Field  3F. 

W88-04927 


SECONDARY  RECOVERY  OF  CAPILLARY 
WATER, 

High    Plains    Underground    Water    Conservation 
District  No.  1,  Lubbock,  TX. 
A.  W.  Wyatt. 

IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  500-513 
3  frg. 

Descriptors:  'Water  supply  development, 
'Groundwater     management,     'Capillary     water, 


'Groundwater  mining,  'Ogallala  Aquifer, 
Groundwater  depletion,  Water  conservation, 
Project  planning,  Economic  evaluation,  Soil  water, 
Groundwater  movement,  Interstitial  water,  Field 
tests. 

The  Texas  Legislature  appropriated  funds  to  the 
Texas  Department  of  Water  Resources  to  study 
the  feasibility  of  recovering  capillary  water  in  stor- 
age in  the  Ogallala  Formation  (secondary  recov- 
ery). From  core  analyses  it  was  determined  that 
capillary  water  in  storage  in  the  Texas  portion  of 
the  aquifer  ranged  from  10  to  40%  by  volume,  and 
averaged  25.9%.  A  literature  search  indicated 
strongly  that  air  drives,  use  of  surfactants,  and 
other  methods  exist  which  can  drive  much  of  this 
water  to  the  water  table,  from  where  it  can  be 
pumped.  Three  field  tests  verified  the  effectiveness 
of  air  drives  for  secondary  recovery  of  water.  An 
economic  analysis  of  the  third  test  indicated  that 
the  estimated  406  acre-feet  of  increased  ground- 
water had  cost  somewhat  less  than  $50  per  acre- 
foot.  A  fourth  test  at  Wolfforth,  Texas  is  investi- 
gating the  possibility  of  reducing  costs  by  reducing 
air  pressure  in  the  air  drives.  (See  also  W88-04894) 
(Geiger-PTT) 
W88-04928 


SLATON  AND  IDALOU  FIELD  TESTS  IN  THE 
SECONDARY  RECOVERY  OF  WATER  FROM 
THE  OGALLALA, 

Rauschuber   (Donald    G.)   and    Associates,    Inc., 
Manchaca,  TX. 
D.  G.  Rauschuber. 

IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  514-527 
6  fig,  12ref. 

Descriptors:  'Ogallala  Aquifer,  'Groundwater 
mining,  'Capillary  water,  'Water  supply  develop- 
ment, 'Air  injection,  'Groundwater  management, 
Feasibility  studies,  Soil  water,  Field  tests,  Project 
planning,  Injection,  Groundwater  storage, 
Groundwater  depletion,  Groundwater  movement, 
Texas. 

Two  of  the  goals  formally  specified  in  the  project 
undertaken  by  the  High  Plains  Underground 
Water  Conservation  District  No.  1,  the  Texas  De- 
partment of  Water  Resources,  and  the  Texas  Tech 
University  Water  Resources  Center  for  the  investi- 
gation of  secondary  recovery  of  groundwater  from 
the  Ogallala  Formation  underlying  the  High  Plains 
of  Texas  were  to  develop  plans  for  conducting 
pilot  programs  to  test  one  or  more  of  the  capillary 
water  recovery  techniques  being  technologically 
and  economically  feasible;  and,  if  possible,  field 
test  one  or  more  of  the  capillary  water  recovery 
techniques  to  verify  technological  and  economic 
feasibility.  These  objectives  were  accomplished  in 
three  steps.  The  first  consisted  of  a  pre-test  at 
Slaton,  Texas  to  validate  the  concept  and  the  ade- 
quacy of  the  wells,  compressors,  and  metering 
devices  to  obtain  meaningful  data.  The  second  was 
an  air-injection  test  at  Slaton  on  the  basis  of  modifi- 
cation in  the  equipment  and  procedures  indicated 
in  the  pre-test.  The  third  step  consisted  of  a  highly 
satisfactory  air  injection  program  at  Idalou,  Texas, 
in  which  the  injection  of  some  10  million  cubic  feet 
of  air  into  a  vadose  stratum  underlying  four  dis- 
tinct clay  layers,  one  of  which  supported  a  perched 
water  table,  resulted  in  the  presence  of  an  addition- 
al 406  acre-feet  of  water  in  storage  160  days  after 
the  air  injection  ceased.  (See  also  W88-04894)  (Au- 
thor's abstract) 
W88-04929 


SCIENTIFIC  AND  ECONOMIC  RESEARCH  IN 
SUPPORT  OF  THE  INVESTIGATION  OF  SEC- 
ONDARY RECOVERY  OF  GROUND  WATER, 

Texas  Tech  Univ.,  Lubbock.  Water  Resources 
Center. 

R.  M.  Sweazy. 

IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  528-534, 
6ref. 

Descriptors:  'Groundwater  mining,  'Air  injection, 
•Water  supply  development,  'Groundwater  man- 
agement, 'Unsaturated  zone,  'Capillary  water, 
Surfactants,      Interstitial      water,      Mathematical 


models,  Groundwater  potential,  Water  conserva- 
tion, Cost  analysis,  Field  tests,  High  Plains. 

An  attempt  was  made  to  drive  water  from  the 
unsaturated  zone  by  air  pressure  to  the  water  table 
as  a  means  of  augmenting  water  supply  in  an 
aquifer.  Laboratory  testing  early  in  the  project 
included  an  evaluation  of  the  effectiveness  and 
costs  of  surfactants.  While  surfactants  do  increase 
the  yield  of  water,  they  tend  to  be  adsorbed  rather 
quickly  and  are  too  costly  for  practical  use.  Mathe- 
matical models  were  constructed  to  aid  in  under- 
standing the  mechanics  of  water  retention  and 
release  in  an  unsaturated  porous  medium  (sand- 
filled  cylinder).  A  cost  analysis  based  on  the  field 
tests  indicated  that  the  additional  water  produced 
within  a  period  of  160  days  after  cessation  of  air 
injection  would  cost  about  $46.50  per  acre-foot. 
Research  projects  will  continue  in  cooperation 
with  the  High  Plains  Underground  Water  Conser- 
vation District  No.  1  to  combine  secondary  recov- 
ery with  an  effective  recharge  program.  (See  also 
W88-04894)  (Geiger-PTT) 
W88-04930 


USE  OF  SURFACTANTS  TO  PROMOTE 
DRAINAGE  WITHIN  A  DEWATERED  ZONE, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Plant  and 
Soil  Science. 

R.  E.  Zartman,  and  R.  A.  Bartsch. 
IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  535-542, 
1  fig,  2  tab,  5  ref. 

Descriptors:  'Surfactants,  'Capillary  water, 
'Groundwater  mining,  'Water  supply  develop- 
ment, 'Ogallala  Aquifer,  Groundwater  manage- 
ment, Subsurface  drainage,  Groundwater  potential, 
Artificial  recharge,  Unsaturated  zone,  Groundwat- 
er movement,  Interstitial  water,  Groundwater  irri- 
gation. 

In  recent  years,  demand  for  irrigation  water  has 
increased  while  its  availability  has  diminished.  At 
the  present  time  the  Ogallala  Aquifer  is  being 
mined,  but  not  all  of  the  water  is  being  removed. 
The  remaining  water  is  held  in  the  soil  by  capillary 
action  which  results  from  adhesion  and  cohesion. 
Water-soluble  surfactants  are  capable  of  reducing 
surface  tension  which  would  thereby  allow  water 
to  drain  from  the  soil  more  completely.  In  labora- 
tory tests  surfactant  solutions  were  added,  at  60% 
of  pore  volume  as  a  slug,  to  the  top  of  dewatered 
sand  columns  (0.1  m  diameter  by  0.5  m  length). 
Prior  to  each  run,  the  columns  were  flushed  with 
three  pore  volumes  of  tap  water  alternating  with 
two  pore  volumes  of  methanol.  The  twenty-five 
surfactants  tested  were  added  at  concentrations  of 
0.0,  0.001,  0.01,  0.1,  1.0  and  10%  on  a  weight/ 
volume  or  volume/volume  to  water  basis.  Analysis 
of  the  amount  of  liquid  which  passed  through  a 
column  revealed  a  pronounced  dependence  upon 
the  identity  and  type  of  surfactant,  concentration 
of  surfactant,  and  surfactant  by  concentration 
interaction.  Surfactants  were  evaluated  by  ionic 
class  with  nonionic  and  anionic  surfactants  proving 
to  be  more  effective  than  cationic  surfactants.  The 
higher  the  concentrations  of  surfactant  added,  the 
greater  the  throughput.  The  surfactant-by-concen- 
tration  data  indicated  that  the  anionic  surfactants 
were  more  effective  than  nonionic  or  cationic  sur- 
factants at  the  0.001%  concentration.  (See  also 
W88-04894)  (Author's  abstract) 
W88-04931 


MATHEMATICAL  MODEL  OF  THE  SECOND- 
ARY RECOVERY  PROCESS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Civil  Engi- 
neering. 
B.  J.  Claborn. 

IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock.  Texas,  June  1984.  1984.  p  543-549. 

Descriptors:  'Mathematical  models,  'Groundwat- 
er management,  'Air  injection,  'Capillary  water, 
'Groundwater  potential,  'Groundwater  mining, 
Soil  water,  Interstitial  water,  Permeability,  Vadose 
water,  Model  studies,  Groundwater  movement, 
Algorithms,  Aquifers. 
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The  relationships  usually  assumed  to  appl)  in  the 
portion  of  an  aquifet  bounded  bj  its  impermeable 
Mae,  some  essentially  horizontal  plain-  above  the 
water  table  at  which  it  may  be  assumed  that  pus 
sures  are  atmospheric,  and  a  circulat  cylindrical 
surface  centered  at  the  air-intake  well  and  having  a 
radius  sufficiently  large  to  be  unaffected  by  the 

firessure  of  the  injected  air  are  examined  and  ana- 
yzed.  Closed-form  solutions  for  the  equations  do 
not  exist  even  for  very  simple  boundary  condi- 
tions. Moreover,  the  classical  equations  fail  to  rep- 
resent the  physical  processes  inherent  in  the  use  of 
compressed  air  to  drive  vadose  water  to  the  water 
table  in  several  important  respects.  A  modified 
equation  which  provides  for  the  drag  and  pressure 
forces  normally  neglected  is  proposed.  Its  use  ' 
should  permit  the  analysis  of  the  water  content- 
permeability  relationship  when  both  air  and  water 
are  moving  simultaneously.  (See  also  W88-04894) 
(Author's  abstract) 
W88-04932 


TECHNICAL  LITERATURE  ON  SECONDARY 
RECOVERY  OF  GROUNDWATER  AND  PE- 
TROLEUM, 

Texas  Tech  Univ.,  Lubbock.  Water  Resources 
Center. 

G.  A.  Whetstone. 

IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  550-557. 

Descriptors:  'Literature  review,  'Groundwater 
mining,  'Groundwater  potential,  'Water  supply 
development,  'Groundwater  movement,  Aquifers, 
Interstitial  water,  Capillary  water,  Soil  water, 
Groundwater  management,  Fluid  mechanics,  Oil 
recovery. 

In  conjunction  with  the  High  Plains  Underground 
Water  Conservation  District-Texas  Tech  Universi- 
ty Water  Resources  Center  project  for  obtaining 
water  from  the  Ogallala  Formation  by  secondary 
recovery,  a  comprehensive  search  was  made  of  the 
literature  of  secondary  recovery  of  both  ground- 
water and  petroleum.  The  information  most  useful 
for  a  pioneering  venture  in  secondary  recovery  of 
water  proved  to  be  the  literature,  particularly  that 
of  the  period  1917-1950,  devoted  to  the  production 
of  oil  by  air-  or  gas-drives.  Normal  petroleum 
production  occurs  under  an  intrinsic  gas-drive 
since  petroleum  in  an  undisturbed  reservoir  con- 
sists of  oil  accompanied  by  dissolved  natural  gas 
which  flows  under  the  pressure  differences  in- 
duced when  a  well  is  completed  into  the  reservoir. 
In  contrast  with  the  portion  of  an  aquifer  below 
the  water  table  in  which  all  pores  are  essentially 
fully  saturated  by  liquid  water,  the  pores  in  a 
petroleum  reservoir  contain  oil,  often  some  water, 
and  gas.  They  are  thus  not  fully  saturated  by 
liquids  and  consequently  are  physically  similar  to 
the  vadose  zone  of  an  aquifer.  The  existing  litera- 
ture, including  the  Selected  Water  Resources  Abs- 
racts  (1968-1982),  Petroleum  abstracts(1961-),  sev- 
eral earlier  petroleum  bibliographies  (1937,  1938, 
1944,  1957-1959,  1964),  and  the  four-volume  series: 
Secondary  Recovery  of  Oil  in  the  United  States 
(American  Petroleum  Institute,  1942-1950)  are 
cited  and  evaluated.  (See  also  W88-04894)  (Au- 
thor's abstract) 
W88-04933 


APPLICABILITY  OF  THEORETICAL  EXPRES- 
SIONS FOR  FLOW  RATE  INTO  PERFORATED 
DRAINTUBES, 

Lakehead  Univ.,  Thunder  Bay  (Ontario).  Dept.  of 

Civil  Engineering. 

U.  S.  Panu. 

Nordic  Hydrology  NOHYBB,  Vol   18,  No.  3,  p 

167-184,  1987.  6  fig,  3  tab,  9  ref,  append. 

Descriptors:  'Drains,  'Subsoil  drains,  'Flow  rates, 
•Pipe  flow,  'Subsurface  drainage,  'Perforated 
drains,  Soil  water,  Mathematical  equations,  Mathe- 
matical studies,  Drainage,  Water  table,  Flow  dis- 
charge. 

An  assessment  of  the  existing  theoretical  expres- 
sions of  flow  into  perforated  draintubes  was  made 
with  regard  to  their  applicability  in  the  estimation 
of  flow  rate  into  perforated  drains  under  field 
conditions.    Experiments   were   carried   out   in   a 


physical  model  which  was  suitable  for  the  simula- 
tion .'i  a  steady  Btate  ponded  water  table,  as  well  as 
foi  ilu-  simulation  of  curved  watei  table  conditions 

which  consisted  of  a  sand  tank,  end  -watei   reeei 
urns,  constant-head  tank,  outflow-control  device, 
draintubes,  and  measuring  devices.  Experimental 

results  showed  the  pronounced  effect  of  radial 
location  of  circular  perforations  on  How  rate  from 
smooth  draintubes;  the  effect  is  not  adequately 
described  in  previously  derived  theoretical  expres- 
sions. A  method  based  on  the  experimental  results 
is  proposed  for  extending  the  application  of  exist- 
ing expressions  to  curved  water  table  conditions 
(Wood-PTT) 
W88-05046 

4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


EFFECTS  OF  HYDROLOGICAL  FACTORS  ON 
RIVER  SUSPENDED  SOLIDS  CONTAMINA- 
TION FROM  A  COLLIERY  IN  SOUTH  WALES, 

University  Coll.  of  Swansea  (Wales).  Dept.  of  Ge- 
ography. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-04572 


EFFECTS  OF  WILDFIRE  AND  LOGGING  ON 
STREAMWATER  CHEMISTRY  AND  CATION 
EXPORTS  OF  SMALL  FORESTED  CATCH- 
MENTS IN  SOUTHEASTERN  NEW  SOUTH 
WALES,  AUSTRALIA, 

Forestry  Commission  of  New  South  Wales,  Bee- 
croft  (Australia). 
S.  M.  Mackay,  and  G.  Robinson. 
Hydrological  Processes  HYPRE3,  Vol.  1,  No.  4,  p 
359-384,   November   1987.   9   fig,    11   tab,    14  ref. 

Descriptors:  'Environmental  effects,  'Logging, 
'Forest  fires,  'Australia,  'Water  quality,  Cations, 
Chemical  analysis,  Water  analysis,  Calcium,  Potas- 
sium, Magnesium,  Sodium,  Chlorine,  Nitrates,  Hy- 
drogen ion  concentration,  Forest  hydrology. 

In  January  1979,  four  experimental  catchments  in 
forests  of  southeastern  New  South  Wales  were 
burned  by  wildfire.  Logging  before  the  fire  had  no 
detectable  effect  on  concentrations  of  Ca,  K,  Mg, 
Na,  CI,  N03,  nor  on  pH  of  stream  waters.  In  all 
burned  catchments  mean  K  concentrations  in- 
creased by  from  20%  to  60%  for  a  12  month 
period  and  nitrate  concentrations  increased  by  fac- 
tors of  about  ten  in  severely  burned  catchments.  In 
one  of  the  catchments  (unlogged)  Ca  also  in- 
creased. From  one  to  four  years  after  the  fire, 
concentrations  of  all  ions  were  either  close  to  or 
less  than  levels  predicted  from  the  control  but, 
during  the  fifth  and  sixth  years,  concentrations  of 
Mg  and  Na  were  higher  by  20%  to  60%.  In  all 
burned  catchments,  cation  exports  increased  con- 
siderably during  the  first  three  years  after  the  fire, 
but  major  components  of  these  increases  were  ele- 
vated levels  of  runoff.  Exports  of  Mg  and  Na  were 
higher  than  those  of  the  control  during  the  fifth 
and  sixth  years  after  the  fire,  although  runoff  had 
returned  to  pre-fire  levels  in  the  two  unlogged 
catchments  and  was  10%  to  20%  greater  than  the 
control  in  the  two  logged  catchments.  During  this 
final  period,  increased  ion  concentrations  were  the 
main  factors  contributing  to  the  elevated  exports. 
Post-fire  logging  in  one  catchment  had  no  detecta- 
ble effects  on  streamwater  parameters  measured  in 
the  study  but  was  associated  with  a  further  in- 
crease in  runoff.  (Author's  abstract) 
W88-04574 


ALTERNATIVE  BASIN  CHARACTERISTIC 
FOR  ESTIMATING  IMPERVIOUS  AREA  AND 
URBAN  FLOOD  FREQUENCY  AND  ITS  PO- 
TENTIAL APPLICATION  IN  MISSISSIPPI, 

Geological  Survey,  Jackson,  MS.  Water  Resources 
Div. 

R.  E.  Southard. 

IN:  Proceedings  of  the  Seventeenth  Mississippi 
Resources  Conference,  March  25-27,  1987,  Missis- 
sippi. 1987.  p  69-72,  3  fig,  1  tab,  4  ref. 


Descriptors      'Flood     frequency,     *Mi 

•[  Irban   n ft,   'Urban   h    !' ilogy,   Mmp 

area,  Urban  areas,  Streamflow,  Urbanization    I 

mating,  Rainfall-runoff  relationships.  Statistics 

The  urban  basin  characteristic  called  percentage  of 
devi  lopi  'i  area  (PDA)  was  applied  to  six  Mississip- 
pi strcamflow-gaging  stations  Using  Statistical 
analyses,  percentage  of  developed  area  was  shown 
to  estimate  impervious  area  without  apparent  geo- 
graphical bias.  Flood-frequency  relations  also  indi- 
cated that  percentage  of  developed  area  is  a  poten- 
tially important  basin  characteristic.  The  percent- 
age of  developed  area  proved  to  be  as  statistically 
significant  as  percentage  of  impervious  area  in 
Mississippi.  The  PDA  is  considered  to  be  an  accu- 
rate indicator  of  urbanization  in  a  basin  and  has 
potential  application  to  streams  in  Mississippi.  (See 
also  W88-04665)  (Lantz-PTT) 
W88-04678 


EFFECTS  OF  GEOLOGY,  RUNOFF,  AND 
LAND  USE  ON  THE  STABILITY  OF  THE 
WEST  GALLATIN  RIVER  SYSTEM,  GALLA- 
TIN COUNTY,  MONTANA, 

Montana   State   Univ.,   Bozeman.    Dept.   of  Civil 
Engineering  and  Engineering  Mechanics. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-04700 


MANAGING  LANDSCAPES  FOR  HUMANITY 
AND  NATURE:  THE  ROLE  OF  WETLANDS  IN 
REGIONAL  NUTRIENT  DYNAMICS, 

Florida  Univ.,  Gainesville.  Center  for  Wetlands. 
For   primary   bibliographic   entry   see   Field   6G. 

W88-04940 


IMPACT  OF  AGRICULTURAL  DRAINAGE  AC- 
TIVITIES IN  THE  COASTAL  FLATS  REGION 
OF  THE  CHESAPEAKE  BAY, 

Fish  and  Wildlife  Service,  Annapolis,  MD. 

For   primary   bibliographic   entry   see   Field   6G. 

W88-04952 


FORESTRY  AND  FOREST  MANAGEMENT 
IMPACTS  ON  WETLANDS, 

Southeastern  Forest  Experiment  Station,  Charles- 
ton, SC. 
W.  H.  McKee. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 
the  Conference  Held  April  9-11,  1985,  Easton, 
Maryland.  1985.  p  216-224,  3  fig,  9  ref. 

Descriptors:  'Forestry,  'Forest  management, 
'Wetlands,  'Environmental  effects,  Logging,  Site 
preparation,  Burning,  Environmental  policy, 
Water  quality,  Runoff,  Ecological  effects,  Bogs, 
Wildlife  habitats. 

Forested  wetlands,  a  valuable  source  of  timber, 
need  to  be  harvested  through  proper  management 
techniques  to  avoid  sedimentation  and  nutrient  en- 
richment of  runoff  and  the  deterioration  of  the 
soils  and  drainage  patterns.  Management  practices 
that  utilize  a  shelterwood  cut,  prescribed  burning, 
site  preparation,  phosphorus  fertilization  or  hazard 
indices  of  probability  of  damage  during  the  wet 
season  will  minimize  such  problems.  In  areas 
where  soils  have  been  compacted  and  drainage 
impaired,  site  restoration  through  destruction  and 
bedding  and  stand  regeneration  are  the  proper 
remedy.  While  most  wetland  forests  can  be  logged 
using  proper  management,  some  are  better  left 
alone  to  avoid  destruction  of  wildlife  habitat,  im- 
pairment of  water  quality,  and  reduction  of  flood 
protection  capacity.  (See  also  W88-04934)  (Lantz- 
PTT) 
W88-04954 


MINIMIZING  ADVERSE  IMPACTS  ON  WET- 
LANDS OF  WATER  QUALITY  ASSOCIATED 
WITH  FOREST  AND  AGRICULTURAL  PRAC- 
TICES, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-04955 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4C— Effects  On  Water  Of  Man's  Non-Water  Activities 


IMPACT  OF  URBANIZATION  ON  WATER- 
COURSES IN  WASHINGTON,  D.C., 

District  of  Columbia  Dept.  of  Consumer  and  Reg- 
ulatory Affairs,  Washington. 
J.  R.  Collier. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 
the  Conference  Held  April  9-11,  1985,  Easton, 
Maryland.  1985.  p  240-245. 

Descriptors:  *Environmental  effects,  "Urbaniza- 
tion, 'District  of  Columbia,  'Resources  manage- 
ment, Wetlands,  Potomac  River,  Anacostia  River, 
Erosion  control,  Fish  migration,  Channeling,  Man- 
agement planning,  Sedimentation,  Urban  hydrolo- 
gy, Urban  planning. 

The  change  in  the  last  200  years  in  the  Washington 
Metropolitan  area  from  an  agricultural  community 
to  an  urban  area  has  resulted  in  the  destruction  or 
elimination  of  almost  all  of  the  formerly  extensive 
wetlands  of  the  Potomac  and  Anacostia  Rivers. 
Only  in  the  past  few  years  have  efforts  been  made 
to  protect  these  wetlands  from  sewage  discharge, 
drainage  basin  elimination  and  modification,  chan- 
nelization, and  obstructions.  While  some  improve- 
ments can  be  made  in  Washington,  D.C.,  the  pri- 
mary goal  must  be  to  learn  from  history  and  avoid 
repetition  of  past  mistakes.  The  EPA  Chesapeake 
Bay  Plan  projects  that  by  the  year  2000  the  popu- 
lation of  the  Chesapeake  Bay  drainage  basin  will 
have  increased  by  15%.  Half  of  these  2  million 
people  will  live  below  the  fall  line.  Prior  planning 
is  the  only  mechanism  for  protecting  the  resources 
that  remain.  Such  planning  should  identify  critical 
streams  and  provide  for  the  overall  management  of 
land  use  in  the  stream  basin.  Three  factors  appear 
to  be  critical:  controlling  erosion  and  sedimenta- 
tion, maintaining  a  high  percent  of  pervious  area  to 
maintain  the  hydrograph,  and  controlling  flood 
plain  development  to  avoid  a  public  outcry  for 
channelization.  An  additional  component  needed 
to  protect  urban  streams  is  to  modify  dredge  and 
fill  permit  regulations  covering  such  activities  as 
culverts  and  sewers.  The  regulations  should  re- 
quire the  modification  of  any  structure  which  later 
becomes  an  obstruction,  so  that  fish  migration  is 
not  impeded.  Future  maintenance  of  channelized 
streams  should  incorporate  a  base  flow  channel  to 
decrease  the  width  and  increase  the  depth  of  flow. 
(See  also  W88-04934)  (Lantz-PTT) 
W88-04958 


URBANIZATION,  WATER  QUALITY  AND 
STORMWATER  MANAGEMENT  -  A  MARY- 
LAND PERSPECTIVE, 

Maryland  Water  Resources  Administration,  An- 
napolis. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-04959 


RADIOACTIVITY       IN       HOCKING       RIVER 
BASIN, 

Ohio  Univ.,  Athens. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04990 


FACTORS  CONTROLLING  URANIUM  AND 
RADIUM  ISOTOPIC  DISTRIBUTIONS  IN 
GROUNDWATERS  OF  THE  WEST-CENTRAL 
FLORIDA  PHOSPHATE  DISTRICT, 

For  primary  bibliographic  entry  see  Field  5B. 
W88-04991 


4D.  Watershed  Protection 


MUDDY  CREEK  GRADE  CONTROL  STRUC- 
TURES, MUDDY  CREEK,  MISSISSIPPI  AND 

TENNESSEE, 

Army  Engineer   Waterways  Experiment   Station, 
Vicksburg,  MS. 
C.  H.  Tate. 

IN:  Proceedings  of  the  Seventeenth  Mississippi 
Resources  Conference,  March  25-27,  1987,  Missis- 
sippi. 1987.  p  63-67,  7  fig,  2  tab,  2  ref. 

Descriptors:  'Muddy  Creek,  'Mississippi,  'Ten- 
nessee, 'Control  systems,  'Erosion  control,  'Flow 
separation,    Streamflow,    Scour,    Erosion,    Model 


studies,    Hydraulic    structures,    Grading,    Baffles, 
Piers,  Flow  profiles,  Streams,  Uniform  flow. 

Muddy  Creek  flows  generally  north  from  Ripley, 
Mississippi,  to  the  Hatchie  River  just  north  of  the 
Mississippi-Tennessee  State  line.  Between  Septem- 
ber 1976  and  September  1983,  the  Soil  Conserva- 
tion Service  (SCS)  modified  the  Muddy  Creek 
system  by  constructing  a  trapezoidal  channel  with 
12  riprap  grade  control  structures  spaced  along  the 
main  channel.  Flow  separation  with  resultant  flow 
concentration  in  the  exit  transitions  was  deter- 
mined to  be  the  reason  for  scour  downstream  of 
the  grade  control  structures  along  the  creek.  The 
flow  separation  is  the  result  of  the  exit  flaring  too 
abruptly  for  the  flow  to  follow  the  side  slopes. 
Eddies  are  formed  on  both  sides  of  the  exit  chan- 
nel, forcing  additional  flow  concentration  in  the 
center  of  the  exit  channel  with  resulting  higher 
velocities  along  the  bottom  of  the  channel.  Tests 
were  conducted  to  determine  what  modifications 
were  required  to  these  existing  grade  control  struc- 
tures that  have  1  on  4  and  1  on  8  exit  flares  to 
reduce  or  eliminate  significant  scour  problems  pre- 
viously observed  at  these  structures.  Since  the  exit 
flares  were  fixed,  different  types  of  modifications 
involving  baffle  piers  or  a  hump  placed  in  the  exit 
transition  were  tested  in  an  attempt  to  produce  a 
uniform  distribution  of  flow  at  the  end  of  the  grade 
control  structure.  A  baffle  arrangement  with  the 
height  of  the  baffle  piers  being  75%  of  the  design 
depth  was  the  most  effective  design  in  producing  a 
uniform  distribution  of  flow  in  the  exit  channel 
without  any  significant  backwater  effect  in  the 
grade  control  structure.  For  this  type  of  grade 
control  structure  without  the  use  of  baffles,  flow 
separation  occurred  at  the  upstream  end  of  the  exit 
transition  if  the  exit  flare  was  greater  than  a  1  on 
12  ratio.  Minor  irregularities  (differential  settle- 
ment or  vegetation)  on  the  side  slopes  of  a  1  on  12 
flare  caused  separation  and  flow  concentration, 
indicating  that  this  was  approximately  the  critical 
flare  ratio  below  which  incipient  flow  separation 
occurs.  Additional  tests  indicated  that  the  1  on  16 
exit  flare  was  the  maximum  that  provided  satisfac- 
tory flow  conditions  without  being  sensitive  to 
minor  irregularities  on  the  side  slopes,  and  there- 
fore was  the  recommended  design.  (See  also  W88- 
04665)  (Lantz-PTT) 
W88-04677 


DEVELOPMENT  OF  DYNAMIC  NON-HOR- 
TONIAN  WATERSHED  MODELS  FOR  STEEP- 
LY SLOPING  FORESTED  WATERSHEDS:  AP- 
PLICATION TO  EASTERN  KENTUCKY, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

For  primary  bibliographic  entry  see  Field  4A. 
W88-04744 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


REPRESENTATIVE  SAMPLING  OF  GROUND 
WATER  FROM  SHORT-SCREENED  BORE- 
HOLES, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).     Div.     of 

Groundwater  Research. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-04492 


TITANIUM    AS    POLLUTANT    AND    A    NEW 
METHOD  FOR  ITS  SPECTROPHOTOMETRIC 
AND  ATOMIC  ABSORPTION  SPECTROMET- 
RIC    MICRODETERMINATION    WITH    N-P- 
METHOXYPHENYL-2- 
FURYLACRYLOHYDROXAMIC  ACID, 
Center  for  Water  Resources  Development  Man- 
agement, Kerala  (India). 
S.  A.  Abbasi. 

Analytical  Letters  ANALBP,  Vol.  20,  No.   11,  p 
1697-1717,  November   1987.  4  fig,  4  tab,  27  ref. 


Descriptors:  'Titanium,  'Spectrophotometry, 
'Pollutant  identification,  Chemical  analysis,  Micro- 
determination,  Atomic  absorption  spectrophoto- 
metry. 

The  status  of  titanium  as  an  environmental  pollut- 
ant is  reviewed.  A  new  method  suitable  for  the 
microdetermination  of  the  metals  in  plants,  animal 
tissues  and  waters  is  based  on  extractive  separation 
of  titanium  as  its  chelate  with  N-p-methoxyphenyl- 
2-furylacrylohydroxamic  acid  (MFHA)  in  chloro- 
form or  isoamyl  alcohol  and  subsequent  spectro- 
photometric  or  atomic  absorption  spectrometric 
determination.  How  MFHA  was  chosen  from  nine 
new  hydroxamic  acids  is  detailed.  The  overall  sen- 
sitivity of  the  spectrophotometric  method  with 
chloroform  as  extracting  solvent  is  better  than  1 
ppb  (0.001  ppm).  For  atomic  absorption  spectro- 
metric determination  isoamyl  alcohol  is  used  as 
extracting  solvent  and  a  sensitivity  of  0.2  ppm, 
which  is  ten  times  better  than  attained  earlier,  is 
achieved.  There  was  excellent  agreement  between 
the  results  obtained  by  the  two  different  instrument 
methods.  (Author's  abstract) 
W88-04528 


LIQUID-LIQUID  EXTRACTION  AND  HIGHER 
ORDER  DERIVATIVE  SPECTROPHOTOME- 
TRIC DETERMINATION  OF  COBALT  WITH 
1,10-PHENANTHROLINE  AND  ROSE 

BENGAL, 

Council  of  Scientific  and  Industrial  Research,  Tri- 
vandrum  (India).  Regional  Research  Lab. 
T.  Jyothi,  M.  L.  P.  Reddy,  T.  Prasada  Rao,  and  A. 
D.  Damodaran. 

Analytical  Letters  ANALBP,  Vol.  20,  No.  11,  p 
1729-1749,  November   1987.  4  fig,  8  tab,   15  ref. 

Descriptors:  'Pollutant  identification,  'Cobalt, 
'Spectrophotometry,  Rose  bengal,  Chemical  anal- 
ysis, Phenanthroline,  Sea  water,  Great  Salt  Lake. 

Higher  order  derivative  techniques  are  mainly 
used  in  deconvoluting  the  overlapping  absorption 
spectra  of  various  analytes  in  their  determination. 
The  procedure  utilizing  higher  order  derivatives  in 
molecular  absorption  spectrophotometry  essential- 
ly are  based  on  the  formation  of  binary  complex 
viz.  metal  reacting  with  a  chromogenic  reagent.  A 
fourth  order  derivative  spectrophotometric  proce- 
dure is  reported  here,  for  the  determination  of 
traces  of  cobalt  based  on  the  liquid-liquid  extrac- 
tion of  ternary  ion  -  association  complex  -  cobalt, 
1,10-phenanthroline,  rose  bengal  into  chloroform. 
The  results  of  the  analysis  of  synthetic  sample 
solutions  of  cobalt,  with  various  matrices  after 
overcoming  the  influence  of  interferents  are  de- 
scribed, and  show  that  the  method  can  be  used  in 
the  trace  determination  of  cobalt  in  real  samples 
such  as  sea  water  and  rare  earth  oxides.  In  samples 
of  sea  water  (1,05%  Na,  0.04%  K,  0.13%  Mg, 
0.04%  Ca  and  1.89%  CI)  and  Great  Salt  Lake 
water  (6.7%  Na,  0.34%  K,  0.56%  Mg,  0.03%  Ca 
and  11.2%  CI),  cobalt  was  4.00  micrograms. 
(Lantz-PTT) 
W88-04529 


DETERMINATION  OF  URANIUM  IN  ENVI- 
RONMENTAL SAMPLES  USING  INDUCTIVE- 
LY COUPLED  PLASMA  MASS  SPECTROME- 
TRY, 

Ontario   Ministry   of  the   Environment,   Rexdale. 
D.  W.  Boomer,  and  M.  J.  Powell. 
Analytical  Chemistry  ANCHAM,  Vol.  59,  No.  23, 
p  2810-2813,  December  1,  1987.  5  fig,  4  tab,  14  ref. 

Descriptors:  'Pollutant  identification,  'Uranium, 
♦Mass  spectrometry,  Chemical  analysis,  Water 
quality,  Drinking  water. 

The  maximum  allowable  concentration  for  urani- 
um as  set  in  the  Ontario  Drinking  Water  Objec- 
tives is  20.0  micrograms/L.  Studies  have  shown 
that  concentrations  of  uranium  as  low  as  500  mi- 
crograms/L have  been  found  to  affect  the  repro- 
ductive capability  of  aquatic  organisms.  There  are 
a  number  of  methods  for  estimating  uranium  con- 
centrations in  various  matrices.  The  conventional 
fluorometric  method  used  has  a  detection  limit  of 
5.0  micrograms/L  uranium  in  environmental  sam- 
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pl«  i  ins  technique  is  both  slow  ind  subject  to 
Interference.  An  analytical  technique  using  induc- 
tively coupled  plasma  mass  spectromcii\  lias  been 
developed  to  estimate  the  concentration  of  urani- 
um in  .1  variety  of  environment  samples  I  he  lower 
limit  for  quantitation  is  0.1  ng/mL.  Calibration  is 
linear  from  the  low  limit  to  l(XX)  ng/mL.  The 
precision  of  the  method  estimated  by  repeat  analy- 
ses o(  NBS  (National  Bureau  of  Standards)  stand- 
ards was  estimated  at  1-3%  relative  standard  devi- 
ation within  runs  and  6%  between  runs.  Accuracy 
using  NBS  standards  was  within  10%  except  for 
urban  particulate,  tomato  leaves,  and  pine  needles. 
(Lantz-PTT) 
W88-04545 


VOLATILIZATION  LOSSES  OF  ORGAN ICS 
DURING  GROUND  WATER  SAMPLING 
FROM  LOW  PERMEABILITY  MATERIALS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
T.  A.  McAlary,  and  J.  F.  Barker. 
Groundwater    Monitoring    Review    GWMRDU, 
Vol.  7,  No.  4,  p  63-68,  Fall   1987.  4  fig,   10  ref. 
Lottery  Trust  Fund  Project  No.  148PL. 

Descriptors:  'Volatilization,  'Organic  compounds, 
•Groundwater  quality,  'Water  sampling,  'Pollut- 
ant identification.  Water  quality,  Monitoring, 
Chlorinated  hydrocarbons,  Permeability. 

Volatilization  biases  that  can  affect  a  groundwater 
samples  before  its  collection  from  a  monitoring 
well  were  evaluated. In  low  permeability  materials, 
groundwater  normally  must  accumulate  for  hours 
to  days  after  flushing  before  a  volume  sufficient  for 
sampling  is  available.  During  this  period,  the 
groundwater  sample  is  open  to  the  atmosphere  and 
volatilization  can  lower  the  concentration  of  vola- 
tile compounds  in  solution.  Laboratory  simulations 
were  conducted  to  evaluate  this  bias  using  four 
chlorinated,  one-  and  two-carbon  compounds. 
Two  distinct  conditions  of  headspace  exposure 
were  investigated:  (a)  the  water  standing  in  the 
well  casing,  and  (b)  formation  water  entering  the 
screen  of  a  well  that  has  been  dewatered  during 
purging.  Water  standing  in  the  well  was  depleted 
in  volatile  organics  by  exponential  decay  with  a 
half  life  of  about  four  days.  Volatilization  losses 
will  be  less  than  10%  if  the  standing  time  is  less 
than  about  six  hours.  In  wells  that  have  been 
purged  dry,  volatilization  losses  of  10%  are  likely 
in  as  little  as  five  minutes  as  the  recovering  forma- 
tion water  trickles  through  the  headspace  in  the 
dewatered  sand  filter  pack.  Losses  may  reach  70% 
for  recovery  periods  of  one  hour.  When  the  sand 
filter  pack  is  drained  by  the  purging  procedure,  the 
sample  should  not  be  analyzed  for  volatile  con- 
stituents since  volatilization  biases  are  likely  to  be 
substantial.  Conventional  open  system  monitoring 
wells  should  be  used  to  collect  volatile  organic 
samples  only  if  fresh  formation  water  can  be  drawn 
into  the  well  with  minimal  turbulence  and  expo- 
sure to  the  atmosphere.  One  should  therefore 
avoid  drawing  the  water  level  down  into  the  sand 
pack  when  the  well  is  purged.  Specialized  sam- 
pling methods  should  be  developed  and  evaluated 
for  volatile  organics  where  sample  integrity  is  criti- 
cal. (Author's  abstract) 
W88-04547 


IN  SITU  MULTILEVEL  SAMPLER  FOR  PRE- 
VENTIVE MONITORING  AND  STUDY  OF  HY- 
DROCHEMICAL  PROFILES  IN  AQUIFERS, 

Weizmann    Inst,    of   Science,    Rehovoth    (Israel). 
Dept.  of  Isotope  Research. 
D.  Ronen,  M.  Magaritz,  and  I.  Levy. 
Groundwater    Monitoring    Review    GWMRDU, 
Vol.  7,  No.  4,  p  69-74,  Fall   1987.11  fig,   17  ref. 

Descriptors:  'Sampling,  'Aquifers,  'Groundwater 
pollution,  'Monitoring,  'Multilevel  sampler, 
Chemical  analysis,  Measuring  instruments,  Dialy- 
sis, Saturated  zone,  Aeration  zone,  Groundwater 
quality,  Water  quality  control,  Path  of  pollutants. 

A  modular  multilevel  sampler  (MIS)  was  devel- 
oped and  utilized  for  sampling  undisturbed  ground- 
water chemical  profiles  and  gases  in  both  the  satu- 
rated and  the  unsaturated  zone.  Sampling  at  3-cm 
depth  intervals  is  based  on  the  dialysis-cell  method 
and   has  no  depth   limitations.   The  equilibration 


time  of  .i  dialysis  cell  system  can  in-  calculated 
using  Pick's  second  law  of  diffusion,  .is  i      (Co 

2)erfc(x/2(DT)to  the  1/2  power)  where  (  con 
centration,  Co  =  original  concentration,  D  = 
ionic  diffusion  coefficient  for  a  specific  tempera 
ture.  Sampling  and  measuring  the  actual  contami- 
nant fluxes  reaching  the  water  tabic  from  the  un- 
saturated zone,  before  they  are  diluted  in  ground- 
water, has  several  advantages:  (1)  it  increases  the 
detection  sensitivity  of  the  monitoring  system,  as 
pollutants  arriving  from  the  unsaturated  zone  will 
be  found  at  maximum  concentration  in  the  water 
table  region;  (2)  it  gives  ample  time  (decades)  for 
remedial  actions  to  be  undertaken  before  massive 
groundwater  contamination  occurs;  and  (3)  it  en- 
ables establishment  of  a  quantitative  relationship 
between  the  amount  of  pollutant  released  in  the 
soil  and  the  amount  that  actually  reaches  ground- 
water. The  MLS  is  portable,  inexpensive  and  easy 
to  operate.  The  dialysis  cells  are  in  continuous 
dynamic  equilibrium  with  the  gas  and  liquid  phases 
in  the  aquifer.  (Lantz-PTT) 
W88-04548 


FIELD  EVALUATION  OF  WELL  PURGING 
PROCEDURES, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

M.  J.  L.  Robin,  and  R.  W.  Gillham. 

Groundwater    Monitoring    Review    GWMRDU, 

Vol.  7,  No.  4,  p  85-93,  Fall  1987.  8  fig,  2  tab,  9  ref. 

Descriptors:  'Sampling,  'Water  Well,  'Well  purg- 
ing, 'Groundwater  quality,  Field  tests,  Stagnant 
water,  Geohydrology,  Well  screens,  Water  sam- 
pling, Well  hydraulics,  Tracers,  Pumping. 

In  order  to  avoid  contamination  of  groundwater 
samples  by  stagnant  water  in  the  well  bore,  it  is 
generally  recommended  that  the  well  be  purged 
prior  to  sampling.  There  is,  however,  a  divergence 
of  opinion  both  on  the  need  for  purging  and  the 
best  methods  of  purging.  Described  are  detailed 
field  tests  in  which  non-reactive  tracers  were  used 
to  examine,  from  a  well  hydraulics  point  of  view, 
the  need  for  purging  and  also  the  effectiveness  of 
various  purging  procedures.  Results  show  that  in 
the  permeable  geologic  materials  of  the  test  site, 
and  for  the  non-reactive  tracers,  the  water  within 
the  screened  interval  will  be  purged  by  the  natural 
flow  of  water  through  the  screen,  while  the  water 
above  will  remain  stagnant.  The  volume  of  water 
above  the  screen  is  referred  to  here  as  one  bore 
volume.  It  is  suggested  that  with  consideration  of 
the  required  sample  volume,  the  volume  of  water 
stored  in  the  screen,  the  sampling  rate,  and  the 
position  of  the  sampler  intake,  dedicated  samplers 
could  be  used  to  obtain  representative  groundwat- 
er samples  without  prior  purging  of  the  well.  Of 
the  purging  procedures  tested,  pumping  from  just 
below  the  air-water  interface  in  the  well,  or  the 
method  of  'complete  removal'  of  the  water  within 
the  well  bore  were  the  only  effective  means  for 
complete  removal  of  the  stagnant  water.  Using 
these  procedures,  it  appeared  that  representative 
samples  could  be  obtained  with  the  removal  of 
only  two  to  three  bore  volumes  of  water.  (Au- 
thor's abstract) 
W88-04550 


FEASIBILITY    STUDIES    FOR    THE    DETEC- 
TION OF  ORGANIC  SURFACE  AND  SUBSUR- 
FACE   WATER    CONTAMINANTS    BY    SUR- 
FACE-ENHANCED RAMAN  SPECTROSCOPY 
ON  SILVER  ELECTRODES, 
EIC  Labs.,  Inc.,  Norwood,  MA. 
M.  M.  Carrabba,  R.  B.  Edmonds,  and  R.  D.  Rauh. 
Analytical  Chemistry  ANCHAM,  Vol.  59,  No.  21, 
p  2559-2563,  November  1,  1987,  6  fig,  2  tab,  31  ref. 
DOE  Contract  No.  DE-AC01-86ER80333. 

Descriptors:  'Pollutant  identification,  'Organic 
compounds,  'Groundwater  pollution,  'Raman 
spectroscopy,  Silver  electrodes,  Spectroscopy, 
Chemical  analysis,  Water  analysis,  Pyridine,  Quin- 
oline. 

Fundamental  components  of  various  families  of 
organic  contaminants  that  are  found  in  surface  and 
subsurface  waters  have  been  investigated  by  sur- 
face-enhanced Raman  spectroscopy  (SERS).  The 


SERS  substrate  was  ■  silvei  ele  trodi   maintained 
at  various  electrode  potentials    rhe  SERS  spectra 
wen-  recorded  foi    U  organi        impounds  f">n> 
various  families  (amines,  phenols,  nitroaroi 
aromatic  N-heterocycle,  both  basic  and  in 
neutral  aromatic  hydrocarbons)  as  well  as  - 

solvents  and  huniic  acid.  Only  the  qinnolinr  and 
pyridine  spectra  arc  shown  in  detail  The  linni  ol 
detection  for  pyridine  was  calculated  to  be  X .5  pg. 
Variation  of  the  electrode  potential  and  excitation 
wavelength  was  used  to  qualitatively  determine  a 

two-component  mixture  of  contaminants    1  he  in 

situ  type  of  conditions  of  low  ionic  strengths  and 
humic  materials  did  not  inhibit  the  SERS  effect  on 
the  silver  electrode.  (Lantz-PTT) 

W88-04556 


TRACE  ANALYSIS  OF  VANADIUM  IN  ENVI- 
RONMENT AS  ITS  TERNARY  COMPLEX 
WITH  N-P  METHOXYPHENYL-2-FURYLA- 
CRYLOHYDROXAMIC  ACID  AND  3-tO-CAR- 
BOXYPHENYD-1-PHENYLTRIAZINE-N- 
OXIDE, 

Centre    for    Water    Resources   Development    and 
Management,  Kunnamangalam  (India). 
S.  A.  Abbasi. 

Analytical  Letters  ANALBP,  Vol.  20,  No.  9,  p 
1347-1361,  1987.  2  fig,  4  tab,  28  ref. 

Descriptors:  'Pollutant  identification,  'Vanadium, 
'Chemical  analysis,  Tissue  analysis,  Water  analy- 
sis, Rock  properties,  Ternary  complexes,  Chemical 
reactions. 

A  method  is  presented  for  the  highly-sensitive, 
selective,  and  rapid  determination  of  V  at  sub- 
microgram  levels  in  rocks,  animal  tissues,  plant 
tissues  and  natural  waters.  The  method  is  based  on 
the  selective  extraction  of  V  from  strongly  acidic 
(3-8  M  hydrochloric  acid)  medium  with  solution  of 
N-p-methoxyphenyl-2-furylacrylohydroxamic  acid 
MFHA  in  chloroform.  The  reddish-violet  extract 
(molar  absorbance  8,600  1/mole/cm  at  lambda  max 
545  nm)  is  then  equilibrated  with  3-(o-carboxy- 
phenyl)-l-phenyltriazine-N-oxide  at  about  pH  1.5. 
The  resulting  ternary  complex  has  enhanced  color 
(molar  absorbance  14,000  1/mole/cm  at  lambda 
max  450  nm).  The  ternary  system  obeys  Beer's 
Law  at  450  nm  over  the  range  0-18  micrograms/ml 
of  V.  The  extraction  system  achieves  20-fold  en- 
richment of  V  and  enables  the  determination  of  the 
metal  down  to  parts  per  billion  (ng/1)  levels.  The 
method  tolerates  the  presence  of  large  number  of 
anions  and  cations  which  are  normally  present 
with  V  in  rocks,  plant  tissues,  animal  tissues  and 
natural  waters.  The  applicability  of  the  method 
was  tested  by  the  analysis  of  V  in  these  matrices. 
(Author's  abstract) 
W88-04557 


SIMULTANEOUS  DISSOLUTION  OF  ORGAN- 
IC ACIDS  IN  SEQUENTIAL  LEACHING  OF 
SEDIMENT  BOUND  TRACE  METALS, 

Linkoeping   Univ.   (Sweden).   Dept.   of  Water   in 

Environment  and  Society. 

S.  Karlsson,  K.  Hakansson,  and  B.  Allard. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  22,  No.  6,  p  549-562,  1987.  1  fig,  4 

tab,  18  ref. 

Descriptors:  'Organic  acids,  'Heavy  metals, 
'Leaching,  'Fate  of  pollutants,  'Ion  exchange, 
Path  of  pollutants,  Humic  acids,  Fulvic  acids. 
Chemical  analysis,  Copper,  Acid  mine  drainage, 
Stream  pollution,  Cadmium,  Iron,  Manganese, 
Zinc. 

Inorganic  metal-solid  associations  can  be  charac- 
terized somewhat  arbitrarily  in  various  extraction 
procedures.  The  simultaneous  extraction  of  organ- 
ics (humic  and  fulvic  acids,  HFA,  characterized  by 
their  UV  absorbance)  was  studied  in  the  sequential 
leaching  of  sediment  bound  trace  metals  (Cd,  Cu, 
Fe,  Mn  and  Zn).  Samples  were  obtained  from  a 
small  stream  receiving  high  annual  loading  of  met- 
alliferous and  acid  (pH  about  3)  mine  effluents. 
Typically  2-5%  of  the  total  HFA  would  follow  the 
ion  exchangeable  fraction,  4-10%  the  carbonate/ 
hydroxide  fraction  and  7-13%  the  hydrous  oxide 
fraction.   Essentially   no  HFA  remains  after  wet 
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oxidation  with  H202/HN03.  From  the  distribu- 
tion of  the  metals  and  the  HFA  between  the  vari- 
ous leaching  steps  it  appears  that  organics  can 
constitute  a  significant  structural  component  of  the 
amorphous  hydrous  oxide  phase  (iron  and  manga- 
nese) that  partly  prevents  the  distribution  of  this 
fraction  in  reducing  acidic  media  (NH2-OH-HC1). 
(Author's  abstract) 
W88-04558 


FLOW-INJECTION  ANALYSIS  OF  SUB- 
STANCES IN  WATER.  PART  I.  ANIONS.  A 
CRITICAL  REVIEW, 

Pretoria  Univ.  (South  Africa).  Dept.  of  Chemistry. 
J.  F.  Van  Staden. 

Water  SA,  Vol.  13,  No.  4,  p  197-208,  August  1986. 
10  tab,  55  ref. 

Descriptors:  *Water  quality  control,  *Pollutant 
identification,  *Water  analysis,  *Anions,  "Flow- 
injection  analysis,  Chemical  analysis,  Sulfates,  Sul- 
fides, Chlorides,  Chlorine,  Nitrites,  Nitrates,  Phos- 
phates, Silicates,  Cyanides,  Alkalinity. 

For  effective  control  of  water  quality,  a  routine 
water  laboratory  should  be  geared  to  analyze  large 
numbers  of  samples  rapidly  and  reliably,  making 
use  of  proven  method  of  analysis.  A  critical  review 
of  the  present  status  of  flow-injection  analysis 
(FIA)  of  anions  in  water  is  given,  highlighting  the 
possibilities  of  FIA  methods  in  this  area,  such  as 
methods  for  the  determination  of  sulfate,  sulfide, 
chloride,  residual  chlorine,  nitrite,  nitrate,  phos- 
phate, silicate,  cyanide  and  alkalinity.  (Author's 
abstract) 
W88-04563 


OCCURRENCE  OF  ORGANIC  MICRO-POL- 
LUTANTS IN  THE  VAAL  RIVER  BETWEEN 
GROOTDRAAI  DAM  AND  PARYS, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04564 


ASSESSMENT  OF  WATER  QUALITY  IN  THE 
INADI  WARD,  VULINDLELA  DISTRICT, 
KWAZULU, 

Natal    Univ.,    Pietermaritzburg    (South    Africa). 

Dept.  of  Crop  Science. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-04565 


QUANTITATIVE  ANALYSIS  OF  LIGNOSUL- 
PHONATE  USING  BENZETHONIUM  CHLO- 
RIDE -  PRELIMINARY  INVESTIGATIONS, 

Natal    Univ.,    Durban    (South   Africa).    Dept.    of 

Chemical  Engineering. 

M.  Lussi,  and  F.  G.  Neytzell-de  Wilde. 

Water  SA,  Vol.  13,  No.  4,  p  225-228,  August  1986. 

1  fig,  9  tab,  14  ref. 

Descriptors:  *Pollutant  identification,  "Lignosul- 
fonate,  *Benzethonium  chloride,  Chemical  analy- 
sis, Pulp  wastes,  Pulp  and  paper  industry, 
Wastewater  analysis,  Hydrogen  ion  concentration, 
Sulfites. 

The  standard  method  for  the  analysis  of  lignosul- 
fonates  in  sulfite  pulp  mill  effluents  uses  2-naph- 
thylamine  as  the  precipitant.  This  chemical  has 
been  declared  a  carcinogen  and  a  safer  precipitant 
needed  to  be  found.  Hyamine-1622  (benzethonium 
chloride)  is  a  high  molecular  mass  quaternary  am- 
monium compound  normally  used  as  a  germicide. 
The  chemical  could  be  used  to  give  consistent 
results  for  the  determination  of  lignosulfonate  in 
the  effluents  from  a  sulfite  pulp  mill  and  in  the 
concentrates  and  permeates  resulting  from  the  ul- 
trafiltration of  such  effluents.  Details  of  an  analyti- 
cal procedure  are  presented.  Although  the  initial 
findings  appear  promising  they  should  be  consid- 
ered to  be  preliminary.  The  optimum  ratio  of  lignin 
in  Hyamine-1622  averaged  1:1.5.  If  an  excess  of 
Hyamine-1622  is  added,  it  tends  to  suppress  the 
precipitation  of  Hyamine  lignosulfonate.  The  final 
volume  in  the  analytical  procedure  must  be  con- 
stant to  achieve  consistent  results  and  the  pH  of 
the  solution  under  which  optimum  precipitation 


occurs  is  near  2  (but  not  below  2).  Standard  devi- 
ations for  the  2-naphthylamine  and  Hyamine-1622 
methods  using  spruce  lignin  were  0.31  and  0.11 
respectively  for  approximately  30  gm/1  lignin.  The 
results  of  analysis  of  the  sulfite  pulp  mill  concen- 
tration liquor  had  a  standard  deviation  of  1.4  (for  a 
concentration  of  approximately  134  gm/1  lignin). 
In  general,  the  consistent  results  obtained  on  differ- 
ent strengths  of  sulfite  liquor  imply  that  the  Hya- 
mine-1622 method  can  be  applied  to  many  of  the 
calcium  bisulfite  process  effluents  containing  ligno- 
sulfonate. Results  obtained  using  Hyamine-1622 
are  approximately  10%  lower  than  those  using  2- 
naphthalamine.  If  necessary,  a  small  correction 
factor  could  be  applied  to  the  Hyamine  method  as 
is  done  in  the  2-naphthylamine  method.  (Lantz- 
PTT) 
W88-04566 


TECHNIQUE  TO  DETECT  SCHISTOSOME 
CERCARIAE  IN  NATURAL  WATER 
THROUGH  EXPOSURE  OF  SENTINEL  HAM- 
STERS, 

Blair  Research  Lab.,  Harare  (Zimbabwe). 

S.K.  Chandiwana. 

Journal  of  Parasitology,  Vol.  73,  No.  2,  p  452-454, 

April  1987.  1  fig,  1  tab. 

Descriptors:  *Parasites,  "Hamsters,  ♦Schistosomia- 
sis, "Contamination,  Identification,  Human  dis- 
eases, Eggs,  Morphology,  Electrophoresis. 

Detection  of  the  presence  of  cercariae  in  natural 
water  is  important  in  the  study  of  transmission  of 
schistosomiasis  in  this  medium,  the  author  meas- 
ured daily  cercarial  densities  in  natural  water 
through  exposure  of  hamsters  to  the  pathogen, 
comparing  starch  gel  electrophoresis  with  liver 
examination  in  identifying  schistosomes  to  the  spe- 
cies level.  A  cylindrically  shaped  hamster  exposure 
cage  was  used,  allowing  exposure  to  schistosome 
cercariae  with  the  animal  under  water.  Hamsters 
were  exposed  for  2  hr  each  day  on  consecutive  or 
alternate  days  for  a  total  of  6  hr  for  a  maximum  of 
1200-1400  hrs.  After  exposure,  animals  were  kept 
for  14  weeks  to  allow  cercariae  to  mature.  Results 
of  schistosome  identification  from  the  morphology 
of  the  eggs  embedded  in  the  liver  of  infected 
animals  corresponded  closely  to  identification  by 
starch  gel  electrophoresis  of  adult  worms.  The 
hamster  exposure  technique  has  an  advantage  over 
cercariometric  techniques,  allowing  determination 
of  schistosome  species  as  well  as  cercarial  density 
(Friedmann-PTT) 
W88-04658 


LITERATURE  REVIEW  OF  THE  EFFECTS  OF 
PERSISTENT  TOXIC  SUBSTANCES  ON 
GREAT  LAKES  BIOTA, 

Beak  Consultants  Ltd.,  Mississauga  (Ontario). 
For  primary  bibliographic  entry  see  Field  5C. 
W88-04726 


CHEMICAL  SPECIATION  APPROACH  TO 
EVALUATE  WATER  QUALITY  PROBLEMS  IN 
THE  BLACKBIRD  MINING  DISTRICT, 
IDAHO, 

Idaho  Univ.,  Moscow.  Dept.  of  Chemistry. 
C.  M.  Wai,  and  W.  M.  Mok. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-128111/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Idaho  Water  Resource  Research  Institute, 
Moscow,  Completion  Report,  October,  1986.  65  p, 
18  fig,  11  tab,  23  ref,  append.  Contract  No.  14-08- 
000 1-G 1014-04.  Project  No.  USGS  G1014-04. 

Descriptors:  "Idaho,  "Sediment  contamination, 
"Leaching,  "Arsenic,  "Analytical  techniques, 
"Trace  metals,  "Antimony,  "Chemical  speciation, 
"Pollutant  identification,  Water  quality,  Blackbird 
Mining  District. 

This  research  studied  the  effects  of  the  contaminat- 
ed sediments  on  the  water  quality  of  the  creeks 
surrounding  the  Blackbird  Mining  area.  Experi- 
ments were  conducted  to  evaluate  the  leaching 
characteristics  of  arsenic  species,  As(III)  and 
As(V),  and  other  trace  metals  from  sediments  col- 
lected. The  major  arsenic  species  leached  from  the 


sediments  under  aerobic  condition  is  As(V).  The 
leaching  characteristics  of  antimony  appear  to  be 
similar  to  those  of  arsenic,  except  the  amount  of 
antimony  leached  from  the  sediments  is  much 
lower  compared  with  arsenic.  Leaching  of  cobalt, 
copper,  and  manganese  generally  increases  with 
the  acidity  of  the  solution.  Water  samples  collected 
from  Panther  Creek  above  the  confluence  of 
Blackbird  Creek  showed  very  low  concentrations 
of  arsenic  and  other  metals.  Below  the  confluence 
point,  higher  levels  of  arsenic,  cobalt,  and  copper 
were  found  in  creek  waters.  Water  samples  collect- 
ed from  Blackbird  Creek  usually  showed  lower 
arsenic  compared  to  those  from  Panther  Creek.  A 
solvent  extraction  method  was  developed  for  the 
separation  of  arsenic  and  antimony  species  in  natu- 
ral waters  using  pyrrolidinecarbodithioate  (PCDT) 
as  a  chelating  agent.  (Wai-IWWRI) 
W88-04737 


HYDROSPHERIC  TRACE  ELEMENTS  AND 
THEIR  APPLICATION  IN  TRACING  WATER 
POLLUTANTS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Chemistry. 
W.  D.  Loveland. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-202180/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Oregon  Water  Resources  Research  Institute, 
Final  Technical  Completion  Report,  Corvallis, 
June  1983.  24  p,  13  append.  Contract  No.  14-34- 
0001-81 10.  Project  No.  B-055-ORE  (1). 

Descriptors:  "Radioactive  tracers,  "Fate  of  pollut- 
ants, "Rare  earth  elements,  Tracers,  X-ray  fluores- 
cence, Radioactivity  techniques,  Monitoring, 
Water  pollution  sources,  Organic  compounds, 
Trace  elements,  Fluorescence,  Pollutant  identifica- 
tion, Path  of  pollutants. 

Stable  activable  tracer  technologies  using  rare 
earth  nuclides  with  short-lived  activation  products 
were  developed  and  tested  in  both  the  laboratory 
and  field.  These  tracers  have  been  applied  to  the 
monitoring  of  pollutant  dispersal  in  fresh  water 
and  estuarine  systems  and  to  trace  toxic  organic 
chemicals  in  the  marine  environment.  The  devel- 
opment, testing  and  application  of  stable  x-ray 
fluorescent  tracers  for  small  water  systems  is  also 
described.  These  non-toxic,  cost-competitive  trac- 
ers are  sensitive,  are  not  adsorbed  by  sediments, 
and  can  mark  specific  pollutants  making  it  possible 
to  trace  the  effluent  from  several  sources  simulta- 
neously. The  naturally  occurring  levels  of  the 
tracer  metal  atoms,  particularly  the  levels  of  rare 
earth  elements,  were  found  to  be  quite  low  in 
Pacific  Northwest  streams  and  lakes.  The  rare 
earth  elemental  concentrations  in  river  water  are 
controlled  by  the  solubilities  of  rare  earth  phos- 
phates and  by  the  association  of  rare  earth  ele- 
ments with  humic  substances.  (Geiger-PTT) 
W88-04747 


MEASUREMENT  OF  PROTEOLYSIS  IN  NAT- 
URAL WATERS  AS  AN  APPROACH  TO  THE 
STUDY  OF  NATURAL  CYCLING  AND  POLLU- 
TION IMPACT, 

Vermont  Univ.,  Burlington.  Dept.  of  Microbiology 
and  Biochemistry. 
R.  E.  Sjogrenm. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-234704/ 
AS.  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Vermont  University  Burlington,  Water  Re- 
sources Research  Center,  Completion  Report,  De- 
cember 1982.  10  p,  2  fig,  4  tab,  7  ref. 

Descriptors:  "Pollutant  identification,  "Proteolysis, 
"Proteolytic  rates,  "Phosphorus,  Spectrophoto- 
metry, Xenobiotic  pollutants,  Environmental 
microbiology,  Vermont,  Lakes,  Orthophosphates, 
Bioassay,  Trophic  state,  Bacteria. 

These  studies  were  conducted  using  a  spectropho- 
tometry assay  that  utilizes  a  particulate  crimino- 
genic protein  to  detect  and  follow  proteolytic  ac- 
tivity of  natural  mixed  bacterial  populations  from 
lake  water.  Seasonal  changes  in  proteolytic  rates 
were  found  to  be  related  to  lake  turnover,  algal 
blooms,  and  are  dependent  on  the  dominant  pro- 
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toolytic  bacterium.  In  addition,  temperature,  but 
not  rii  changes  lead  to  changes  in  proteolytic 
ntas  Addition  ^\'  UX)  micrograms  per  litei  of 
orthophosphate  leads  to  an  increase  in  proteolytic 
rates  by  54  percent,  while  the  addition  of  metal 
COfactors  leads  to  variable  increases  (about  5  per- 
cent) in  rales  when  compared  to  control  flasks. 
The  addition  o(  chemical  contaminants  (pesticides, 
herbicides,  etc.)  generally  leads  to  a  reduction  in 
the  rate  of  proteolysis.  Toxic  heavy  metals  were 
also  inhibitory  with  Cu  being  more  inhibitory  than 
He  >  Cd  >  Pb.  Recognition  of  the  sensitivity  of 
this  assay  to  varying  levels  of  added  orthophos- 
phate lead  to  the  development  of  a  procedure  for 
assessment  of  trophic  state  of  freshwater  ecosys- 
tems. Preliminary  data  demonstrate  a  reasonable 
correlation  between  biologically  available  phos- 
phorus and  trophic  state.  (USGS) 
W88-04764 


CRITICAL  ANALYSIS  OF  FACTORS  AFFECT- 
ING THE  SENSITIVITY  OF  ZOOPLANKTON 
AND  THE  REPRODUCIBILITY  OF  TOXICITY 
TEST  RESULTS, 

Dow  Chemical  Co.,  Midland,  MI.  Dept.  Health 

and  Environmental  Sciences. 

U.  M.  Cowgill. 

Water  Research  WATRAG,  Vol.  21,  No.   12,  p 

1453-1462,  December  1987.  3  fig,  2  tab,  41   ref. 

Descriptors:  *Bioindicators,  *Daphnia,  *Nutrient 
requirements,  *Diets,  'Toxicity,  Bioassay,  Zoo- 
plankton. 

Variables  affecting  the  test  sensitivity  and  repro- 
ducibility include:  (1)  nutrition  of  test  zooplankton, 
their  health  and  diet;  (2)  culturing  techniques,  par- 
ticulary  the  effect  of  the  ambient  medium  on  de- 
mographic variables  and  test  results;  (3)  physical 
and  chemical  characteristics  of  the  test  compound; 
(4)  purity  of  the  test  compound;  and  (5)  the  varia- 
tion in  results  obtained  with  nominal  and  measured 
concentrations  of  the  test  compound.  Among  the 
critical  factors  addressed  here  are  dietary  cobala- 
mine  and  selenium  levels,  poor  health  of  test  ani- 
mals, and  the  observation  that  a  diet  consisting  of 
several  algal  species  results  greater  tolerance  of 
zooplankton  to  toxicants  than  does  a  diet  of  syn- 
thetic food.  Recommendations  for  improving  good 
precision  and  low  percentage  coefficient  of  varia- 
tion in  'Round  Robin'  testing  programs  are  made 
concerning  the  health  of  test  animals,  purity  of  test 
compounds,  concentrations  of  test  chemicals, 
strain-dependent  hypersensitivity  to  particular 
compounds.  (Rochester-PTT) 
W88-04845 


COLIPHAGES  AS  AN  INDICATOR  OF 
FAECAL  POLLUTION  IN  WATER.  ITS  RELA- 
TIONSHIP WITH  INDICATOR  AND  PATHO- 
GENIC MICROORGANISMS, 

Malaga  Univ.  (Spain).  Dept.  of  Microbiology. 
J.  J.  Borrego,  M.  A.  Morinigo,  A.  de  Vicente,  R. 
Cornax,  and  P.  Romero. 

Water  Research  WATRAG,  Vol.  21,  No.  12,  p 
1473-1480,  December  1987.  8  fig,  2  tab,  44  ref. 
Comision  Asesora  Cientifica  y  Tecnica  del  Minis- 
terio  de  Educacion  y  Ciencia  del  Gobierno  de 
Espana  Project  1158/81. 

Descriptors:  *Coliforms,  'Wastewater  pollution, 
•Bacteriophage,  *Water  pollution  sources, 
•Sewage  bacteria,  'Feces,  'Bioindicators,  Escheri- 
chia coli,  Pathogens,  Viral  analysis,  Host-parasite 
system,  Wastewater  outfall. 

The  proposal  that  Escherichia  coli-specific  bacter- 
iophages might  serve  as  universal  fecal  pollution 
indicators  was  tested.  A  highly-specific,  sensitive, 
and  rapid  technique  for  the  detection  and  quantifi- 
cation of  these  virus  particles  was  developed.  The 
numerical  relationship  between  E.  coli  and  its 
parasitic  phages  was  investigated  in  three  different 
aqueous  ecosystems:  seawater  near  sewage  outfalls, 
river  water  contaminated  by  domestic  and  industri- 
al sewage  discharges,  and  estuarine  water.  The 
relationship  was  close  in  all  habitats.  The  results 
indicate  also  that  coliphages  are  good  indicators  of 
the  presence  of  these  pathogenic  microorganisms. 
In  nearly  all  the  water  samples  tested,  coliphages 
appear  to  be  better  indicators  of  fecal  pollution 


than  the  classical  uulicatoi   systems  ciiircnih   em 

ployed.  (Author's  abstract) 

W88-04847 


SIMULTANEOUS  CONSTRUCTION  OF 
SINGLE-PARAMETER  AND  MULTIPARA- 
METER TROPHIC  STATE  INDICES, 

Environmental  Research  Center  of  Kanagaw:i  Pre- 
fecture, Yokohama  (Japan). 
For  primary  bibliographic  entry  see  Field  2H. 
W88-04851 


COMPARATIVE  SURVIVAL  AND  INJURY  OF 
CANDIDA  ALBICANS  AND  BACTERIAL  INDI- 
CATOR ORGANISMS  IN  STREAMS  RECEIV- 
ING ACID  MINE  DRAINAGE, 

West  Virginia  Univ.,  Morgantown.  Div.  of  Plant 

and  Soil  Sciences. 

D.  A.  DePasquale,  C.  B.  Law,  and  G.  K. 

Bissonnette. 

Water  Research  WATRAG,  Vol.  21,  No.   12,  p 

1525-1530,  December   1987.   3  fig,   3  tab,  29  ref. 

Descriptors:  'Acid  mine  drainage,  'Coliforms, 
♦Candida,  'Bioindicators,  Sublethal  injury,  Yeasts, 
Bacteria,   Seasonal   variation,   Water  temperature. 

Microbiological  studies  assessed  the  survival  and 
injury  characteristics  of  Candida  albicans  and  indi- 
cator bacteria  in  streams  impacted  by  acid  mine 
water  (AMW)  and  organic  wastes.  Persistence  of 
pure  cultures  of  C.  albicans  in  three  AMW-pollut- 
ed  streams  was  studied  in  situ  using  environmental 
membrane  diffusion  chambers.  Survival  of  the 
fungus  (at  least  3  days  in  AMW)  indicated  pro- 
longed tolerance  to  acid  conditions.  In  contrast, 
Escherichia  coli  was  killed  within  several  hours  of 
acid  stress.  Persistence  studies  also  demonstrated 
that  C.  Albicans  was  less  sensitive  to  seasonal 
water  temperature  fluctuations  than  E.  coli  or 
Streptococcus  faecium.  In  addition  to  its  pro- 
longed survival,  C.  albicans  incurred  minimal  sub- 
lethal injury,  whereas  identical  conditions  of  expo- 
sure resulted  in  significant  injury  to  traditional 
indicator  bacteria.  The  failure  of  standard  micro- 
biological procedures  to  detect  AMW-damaged 
bacteria  compromises  the  accuracy  of  public 
health  safety  determinations  in  these  waters.  C. 
albicans  may  represent  a  potential  alternative  sani- 
tary indicator  for  such  environments.  (Author's 
abstract) 
W88-04854 


NEW  METHOD  FOR  THE  RAPID  MEASURE- 
MENT OF  224RA  IN  NATURAL  WATERS, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Geolo- 
gy- 
Rama,  J.  F.  Todd,  J.  L.  Butts,  and  W.  S.  Moore. 
Marine  Chemistry  MRCHBD,  Vol.  22,  No.   1,  p 
43-54,  November  1987.  5  fig,  2  tab,  25  ref.  NSF 
Grant  OCE-841 5964. 

Descriptors:  'Radium  radioisotopes,  'Radioactiv- 
ity techniques,  Oceanography,  Estuaries,  Conti- 
nental shelf,  East  coast. 

224Ra  is  preconcentrated  from  water  samples  by 
adsorption  onto  manganese-dioxide-impregnated 
acrylic  fiber  (Mn-fiber).  The  amount  of  224Ra 
adsorbed  on  the  filter  is  determined  by  stripping  its 
daughter,  220Rn,  directly  from  the  fiber  bundle  by 
circulating  a  stream  of  air  through  it  and  concur- 
rently measuring  the  220Rn  activity.  This  method 
is  simple,  fast,  sensitive,  accurate,  and  inexpensive. 
The  counting  system  is  portable,  and  is  easily 
adapted  for  shipboard  use  in  oceanographic  inves- 
tigations. The  same  equipment  also  may  be  used 
for  measuring  228Th  and  226Ra.  224Ra  activities 
in  water  samples  collected  from  the  continental 
shelf  and  estuarine  waters  of  the  eastern  United 
States  coast  are  presented.  (Author's  abstract) 
W88-04879 


EVALUATION  OF  DEVIATION  FROM  THE 
LOGNORMAL  DISTRIBUTION  AMONG  SPE- 
CIES AS  A  POLLUTION  INDICATOR  IN 
MARINE  BENTHIC  COMMUNITIES, 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Ocean- 
ography and  Ocean  Engineering. 


w.  ( ,  Nelson 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JHMIiAM.  Vol  111.  p  181-106.  Decembei  X. 
1987.  1  fig.  8  tab.  73  ref. 

Descriptors:  'Benthos,  'Bioindicators.  I.ognormal 
distribution,  Probability  distributions,  Probability 

plot,  log  scries,  Marine  sediments,  Variation. 

Data  from  an  extensive  group  of  marine  benthic 
studies  (199  samples)  were  used  to  empirically 
define  the  conditions  under  which  the  probability- 
plot  methodology  may  apply  by  determining  in- 
herent levels  of  deviation  from  the  lognormal  dis- 
tribution of  species  abundance  in  marine  benthic 
systems.  Levels  of  deviation  from  the  lognormal  in 
unpolluted  marine-benthic  communities  deter- 
mined with  the  probability-plot  method  were 
about  6%  for  replicate  samples  within  a  station, 
29%  based  on  temporal  variation  at  a  single  sta- 
tion, and  23%  based  on  spatial  differences  in  loca- 
tion of  stations,  suggesting  that  a  high  inherent 
level  of  variability  may  make  general  application 
of  the  probability-plot  method  difficult.  The  proba- 
bility-plot method  appears  inappropriate  for  use  in 
intertidal  situations  or  with  field  or  laboratory 
experimental  manipulations  of  benthic  communi- 
ties. Physical  disturbance  failed  to  generate  the 
predicted  deviations  from  the  lognormal  in  some 
cases.  Four  proposed  indices  of  disturbance  or 
pollution  (Preston's  Dl  and  D2  and  Gray's  graphi- 
cal alternative  indices)  were  not  suitable  as  such. 
No  association  of  either  the  log  series  or  lognormal 
distributions  with  pollution  or  disturbance  status  of 
samples  was  seen.  Extreme  caution  in  the  use  and 
interpretation  of  results  based  on  the  probability- 
plot  method  is  recommended.  (Author's  abstract) 
W88-04893 


NATURAL  RADIOACTIVITY  IN  SOME 
GROUNDWATERS  OF  THE  CANADIAN 
SHIELD, 

Atomic  Energy  of  Canada  Ltd.,  Pinawa  (Manito- 
ba). 
For  primary  bibliographic  entry  see  Field  5B. 

W88-04987 


DETERMINATION  OF  BULK  RADON  EMA- 
NATION RATES  BY  HIGH  RESOLUTION 
GAMMA-RAY  SPECTROSCOPY, 

Boston  Coll.,  Chestnut  Hill,  MA.  Dept.  of  Geolo- 
gy and  Geophysics. 
N.  M.  Davis,  R.  Hon,  and  P.  Dillon. 
IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  111-129,  6  fig, 
2  tab,  25  ref. 

Descriptors:  'Radon,  'Radioisotopes,  'Gamma  ra- 
diation, 'Granite,  'Spectroscopy,  'Geochemistry, 
'Pollutant  identification,  Uranium,  Particle  size, 
Rocks. 

Radon  anomalies  and  their  higher-than-1  average 
occurrences  in  nature  have  recently  become  issues 
due  to  the  suspected  health  threat  posed  by  pro- 
longed exposures  to  radon  and  to  several  of  its 
progeny.  A  new  modified  technique  of  gamma-ray 
spectroscopy  was  developed  to  quantitatively  de- 
termine radon  (Rn-222)  emanation  losses  from  bulk 
samples  (size  range  of  the  order  of  1  cu  dm)  of 
selected  granitic  rocks.  Accurate  determination  of 
radon  loss  for  each  bulk  sample  is  obtained  by 
comparing  apparent  U-238  abundances  calculated 
from  activities  of  radon  precursors  (Th-234  and 
Ra-226)  with  those  calculated  from  radon  progeny 
(Pb-214  and  Bi-214).  Results  show  a  general  trend 
of  decreasing  radon  loss  with  increasing  particle 
diameter;  rate  of  decrease  vary  within  and  among 
rock  types  in  an  unpredictable  way.  Results  from 
the  Rockville  granite  (Minnesota)  show  the  great- 
est percentage  radon  loss  across  the  whole  range  of 
particle  fractions.  Radon  loss  from  these  rocks  is 
on  average  2-3  times  higher  than  for  equivalent 
sized  particles  of  the  other  granites.  Such  excessive 
radon  losses  from  the  Rockville  granite  are  unex- 
pected for  two  reasons:  (1)  preliminary  analysis  of 
the  rock  does  not  indicate  that  the  bulk  of  the 
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uranium  (radium)  is  concentrated  on  nor  at  sur- 
faces of  these  particles;  and  (2)  the  average  diame- 
ter of  grains  composing  the  Rockville  granite  is 
approximately  1  cm,  which  is  relatively  large  and 
should  result  in  small  overall  surface  area  of  the 
rock.  One  criterion  for  maximizing  radon  release 
from  solids  is  to  have  small  particle  (and  grain) 
diameters  which  in  turn  increase  surface  area  for 
radon  emanation.  On  this  basis,  lower  radon  losses 
would  be  expected  from  the  Rockville  and  Cape 
Ann  (Peabody,  Massachusetts)  granites,  and  higher 
radon  losses  from  the  finer-grained  samples  such  as 
the  Milford,  Chelmsford,  Andover,  and/or  Con- 
cord granite  samples  (Massachusetts).  Rather,  it  is 
suggested  that  some  of  the  scatter  (deviation  from 
linearity)  observed  for  larger  particle  diameters  of 
finer-grained  granites  might  be  due  to  radon  diffu- 
sion through  their  larger  internal  surface  areas. 
(See  also  W88-04980)  (Lantz-PTT) 
W88-04988 


RADON  IN  GROUNDWATER  OF  THE  LONG 
VALLEY  CALDERA,  CALIFORNIA, 

Lawrence  Berkeley  Lab.,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04989 


SAMPLING  AND  ANALYSIS  OF  DISSOLVED 
RADON-222  IN  SURFACE  AND  GROUND 
WATER, 

Geological  Survey,  Denver,  CO. 
I.  C.  Yang. 

IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  193-203,  3  fig, 
3  tab,  6  ref. 

Descriptors:  *Water  sampling,  *Radon,  *Fate  of 
pollutants,  'Groundwater  pollution,  *Pollutant 
identification,  Chemical  analysis,  Sample  prepara- 
tion, Uranium,  Spectrometry,  Radioactivity,  Ra- 
dioisotopes. 

Radon-222  is  a  radioactive  gas  known  to  occur  in 
groundwater.  It  diffuses  throughout  a  groundwater 
aquifer,  and  its  concentration  can  be  many  orders 
of  magnitude  larger  than  the  concentration  of 
radium  or  uranium.  Sampling  and  measurement  of 
222-Rn  are  complicated  by  the  volatility  of  the 
gaseous  element.  Sample  collection  for  determin- 
ing the  concentration  of  dissolved  222-Rn  in  sur- 
face water  is  performed  best  by  placing  one  end  of 
an  evacuated  bubbler  into  the  water,  and  then 
drawing  a  water  sample  directly  into  the  main 
chamber  of  the  bubbler  until  the  bubbler  is  about 
60%  full.  For  collection  of  groundwater  samples,  a 
peristaltic  or  submersible  pump  is  needed  to  supply 
an  unaerated  water  sample  through  a  short  flexible 
tubing  connected  to  one  end  of  the  evacuated 
bubbler,  until  the  main  chamber  is  abut  60%  full. 
Loss  of  222-Rn  during  transportation  from  the 
sampling  site  to  the  laboratory  (within  1  week)  was 
negligible  for  low-activity  samples  and  was  2  to 
3%  for  high-activity  samples.  Current  methods  for 
the  determination  of  dissolved  222-Rn  in  water 
include:  (1)  gamma  spectrometry;  (2)  direct  liquid- 
scintillation  counting;  (3)  extraction  concentration 
and  liquid-scintillation  counting;  and  (4)  direct  dee- 
manation  and  alpha-scintillation  counting.  The 
direct  deemanation  and  alpha-scintillation  counting 
method  described  in  this  study  is  more  sensitive 
(0.2  pCi/1  for  a  60  ml  sample)  and  has  better 
precision  compared  to  other  methods  for  most 
environmental  samples.  (See  also  W88-04980) 
(Lantz-PTT) 
W88-04992 


IMPROVED  METHOD  FOR  THE  SIMULTA- 
NEOUS DETERMINATION  OF  224-RA,  226-RA 
AND  228-RA  IN  WATER,  SOILS  AND  SEDI- 
MENTS, 

Argonne  National  Lab.,  IL. 
H.  F.  Lucas. 

IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.   1987.  p  219-225,  3 


tab,  22  ref.  DOE  Contract  No.  W-31-109-ENG-38. 

Descriptors:  *Pollutant  identification,  *Radium  ra- 
dioisotopes, *Chemical  analysis,  *Water  pollution, 
•Soil  contamination,  Sediments,  Actinium,  Water 
analysis,  Water  supply,  Resins,  Adsorption. 

The  naturally  occurring  concentrations  of  radium 
(226-Ra  and  228-Ra)  in  public  and  private  water 
supplies  have  been  of  studied  for  many  years.  Both 
general  surveys  and  local  studies  have  established 
the  geographical  regions  where  well  waters  exceed 
3  pCi/1.  In  general,  the  226-Ra  level  was  deter- 
mined by  the  emanation  method,  while  the  228-Ra 
level  was  determined  from  the  beta  activity  of  the 
228-Ac  daughter.  In  a  recent  review  of  the  meth- 
ods used  a  number  of  approved  analytic  methods 
can  bear  improvement,  especially  the  method  for 
228-Ra.  The  purpose  of  this  work  was  to  develop 
an  improved  method  for  the  simultaneous  determi- 
nation of  226-Ra  and  228-Ra.  It  was  found  that  the 
retention  of  radium  on  the  Radium  Selective  Com- 
plexer  is  considerably  better  than  on  the  Dowex  50 
cation  exchange  resin.  In  fact,  the  retention  on  as 
little  as  10  ml  of  resin  was  equal  to  that  for  220  ml 
of  Dowex  50.  While  it  is  expected  that  conditions 
will  be  found  in  which  the  radium  retention  will  be 
reduced,  this  should  not  occur  with  potable 
waters.  The  accuracy  and  precision  of  the  radium 
retention  were  determined  by  adding  varied 
known  amounts  of  226-Ra  and  228-Ra  to  20  1  of 
tap  water.  In  all  cases,  the  amounts  found  were 
within  normal  statistical  limits  of  the  amount 
added.  From  this  study,  it  was  concluded  that  the 
accuracy  of  this  method  can  approach  +  or  -  2% 
and  that  the  limit  of  sensitivity  is  about  0.5  pCi/1 
for  226-Ra  and  228-Ra.  (See  also  W88-04980) 
(Lantz-PTT) 
W88-04994 


RADON  MEASUREMENT  IN  STREAMS  TO 
DETERMINE  LOCATION  AND  MAGNITUDE 
OF  GROUND- WATER  SEEPAGE, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

R.  W.  Lee,  and  E.  F.  Hollyday. 
IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  241-249,  3  fig, 
7  ref. 

Descriptors:  *Groundwater  movement,  *Radon, 
Radioisotopes,  *Path  of  pollutants,  *  Seepage,  Fate 
of  pollutants,  Surface-groundwater  relations,  Geo- 
hydrology,  Flow  profiles,  Stream  flow,  Tennessee, 
Water  temperature. 

The  location  and  magnitude  of  groundwater  seep- 
age can  be  determined  by  measuring  the  activity  of 
222-Rn  gas  in  streams.  Radon  in  groundwater  may 
be  2  to  4  orders  of  magnitude  greater  activity  than 
in  surface  water.  Thus,  groundwater  seepage  to  a 
stream  usually  increases  222-Rn  in  the  streamflow. 
Downstream  of  groundwater  seepage,  222-Rn  de- 
creases in  the  stream  as  radon  escapes  to  the  atmos- 
phere, particularly  in  turbulent  reaches  of  the 
stream.  The  relation  between  groundwater  and 
surface  water  flows  can  be  determined  by  mass 
balance  assuming  no  other  222-Rn  sources  and  no 
significant  gas  loss  from  the  mix  of  surface  water 
and  groundwater  at  the  sampling  point.  Measure- 
ments of  222-Rn  in  water  from  a  0.75  mile  reach  of 
a  small  bedrock-channel  stream  in  Middle  Tennes- 
see ranged  from  32  to  196  disintegrations/minute/ 
liter.  A  sample  of  groundwater  from  an  adjacent 
spring  contained  222-Rn  activity  of  489  disintegra- 
tions/min/1.  Based  on  222-Rn  activities  down  the 
sampled  reach  of  the  stream  36%  of  flow  leaving 
the  reach  was  groundwater  seepage  at  a  point  0.5 
mile  downstream  from  the  upstream  sampling 
boundary.  Measurements  of  temperature  in  the 
water  and  bed  of  the  stream  verified  the  point 
location  of  groundwater  seepage.  (See  also  W88- 
04980)  (Author's  abstract) 
W88-04996 


TECHNIQUE  FOR  THE  RAPID  EXTRACTION 
OF  RADON-222  FROM  WATER  SAMPLES 
AND  A  CASE  STUDY, 


University  of  Southern  California,  Los  Angeles. 
W.  M.  Berelson,  D.  E.  Hammond,  and  A.  D. 
Eaton. 

IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  271-281,  8  fig, 
5  ref. 

Descriptors:  "Chemical  analysis,  *Radon,  'Water 
analysis,  *Case  studies,  California,  Groundwater 
pollution,  Uranium,  Radioactivity,  Water  sam- 
pling, Drinking  water. 

The  first  part  of  this  paper  describes  of  an  adapta- 
tion of  previously  used  techniques  for  extraction 
and  analysis  of  dissolved  gases  to  make  quick  and 
accurate  measurements  of  radon  in  water  samples. 
The  second  part  presents  some  data  from  a  case 
study  of  radon  measurements  made  using  this  tech- 
nique and  other  radioactivity  measurements  (total 
alpha  activity,  uranium  concentration)  made  in 
groundwaters  near  Los  Angeles,  California.  The 
rapid  measurement  technique  for  radon  analysis 
has  been  demonstrated  to  be  useful  in  the  analysis 
of  well  water  samples  for  this  study  of  the  chemis- 
try of  a  groundwater  basin.  The  procedure  was 
shown  to  be  accurate,  reliable  and  takes  a  mini- 
mum of  sample  preparation  or  analytical  work. 
Because  the  system  is  portable,  it  may  be  used  in 
field  areas  when  logistics  prohibit  the  transport  of 
samples  to  a  laboratory.  Results  of  the  screening 
program  for  the  Chino  groundwater  basin  indicate 
that  radon  concentrations  are  independent  of  other 
radiological  measurements  in  this  basin.  If  EPA 
sets  the  limit  for  radon  in  drinking  water  below 
1000  pCi/1  a  significant  portion  of  the  basin  may  be 
out  of  compliance  without  treatment.  (See  also 
W88-04980)  (Lantz-PTT) 
W88-04998 


RELATION  BETWEEN  NATURAL  RADIONU- 
CLIDE ACTIVITIES  AND  CHEMICAL  CON- 
STITUENTS IN  GROUND  WATER  IN  THE 
NEWARK  BASIN,  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-04999 


RADON  SURVEY  OF  THE  AMERICAN 
WATER  WORKS  SYSTEM, 

American  Water  Works  Service  Co.,  Marlton,  NJ. 
K.  L.  Dixon,  and  R.  G.  Lee. 
IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  311-346,  1  fig, 

14  tab,  5  ref. 

Descriptors:  'Pollutant  identification,  'Radon, 
'Groundwater  pollution,  'Water  supply,  Monitor- 
ing, Groundwater  quality,  Aquifers,  Pumpage, 
Surface-groundwater  relations,  Activated  carbon, 
Adsorption,  Drinking  water,  Aeration. 

An  analytical  survey  designed  to  determine  the 
distribution  and  concentration  of  radon  in  more 
than  370  wells  utilized  as  water  supply  sources  for 
49  companies  within  the  American  Water  Works 
Company  system  was  conducted  in  1986  and  1987. 
The  survey  encompassed  well  supplies  located  in 

15  states  across  the  continental  U.S.  Selected  wells 
were  monitored  to  assess  the  variation  in  radon 
levels  with  pumpage.  Additionally,  samples  were 
collected  to  assess  the  removal  efficiency  of  select- 
ed water  treatment  processes,  i.e.  granulated  acti- 
vated carbon  (GAC)  adsorption,  aeration  (packed 
tower  and  tray  aeration).  A  limited  number  of 
samples  were  also  collected  to  monitor  the  fate  of 
radon  during  storage  and  transit  within  distribution 
systems.  Some  of  the  major  conclusions  drawn 
from  the  radon  survey  include:  (1)  American 
System  operating  companies  in  the  northeastern 
part  of  the  country  experienced  the  highest  levels 
of  radon  in  their  groundwater  supplies;  (2)  The 
analytical  results  from  the  occurrence  phase  of  the 
radon  survey  seemed  to  correlate  well  with  the 
known    geology    of   the    aquifer    materials    from 
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which  samples  of  groundwater  were  drawn;  (3) 
The  observed  decrease  (approximately  18%)  in  the 
levels  of  radon  in  water  stored  within  a  water 
supply  distribution  system  was  attributable  largely 
to  volatilization  of  the  gas  due  to  pumping  and 
agitation  of  the  water  and  ventilation  within  the 
storage  vessel;  (4)  Blending  of  essentially  radon- 
free  surface  water  with  radon-laden  groundwater 
results  in  a  blended  water  radon  concentration  that 
is  a  function  of  volumetric  dilution;  (5)  During  a  5 
day  pump  test,  radon  levels  fluctuated  by  more 
than  20%  and  were  at  their  highest  after  2  hours  of 
pumpage;  (6)  GAC  can  effectively  reduce  radon 
concentrations  in  drinking  water  supplies  to  very 
low  levels,  however  the  time  required  becomes 
cost  prohibitive;  and  (7)  Aeration  is  very  effective 
in  the  removal  of  radon  from  drinking  water.  (See 
also  W88-04980)  (Lantz-PTT) 
W88-O50OO 


CONNECTICUT  RADON  STUDY-  USING  LIM- 
ITED WATER  SAMPLING  AND  A  STATEWIDE 
GROUND-BASED  GAMMA  SURVEY  TO  HELP 
GUIDE  AN  INDOOR  AIR  TESTING  PRO- 
GRAM. A  PROGRESS  REPORT:, 
Connecticut  Dept.  of  Environmental  Protection, 
Hartford.  Natural  Resources  Center. 
M.  A.  Thomas. 

IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  347-362,  4  fig, 
36  ref. 

Descriptors:  'Connecticut,  'Pollutant  identifica- 
tion, 'Radon,  'Groundwater  quality,  'Water  qual- 
ity, Gamma  radiation,  Monitoring,  Water  pollution 
sources,  Granite,  Gneiss,  Maps,  Geohydrology, 
Water  supply. 

The  Connecticut  Geological  Survey  within  the 
State  Department  of  Environmental  Protection 
(DEP)  is  working  with  the  State  Department  of 
Health  Services  (DOHS)  investigating  the  occur- 
rence of  radon  in  Connecticut.  In  1985  and  1986, 
approximately  300  private  and  public  water  supply 
wells  from  20  geological  areas  were  tested  for 
radon  by  the  Toxic  Hazards  and  Public  Water 
Supply  Sections  of  DOHS.  Highest  groundwater 
radon  was  130,240  pCi/1  from  the  Nonewaug 
Granite,  a  two-mica  granite  (range  10,720-130,240 
pCi/1).  Elevated  radon  was  found  in  wells  within 
several  granitic  gneisses:  the  Glastonbury  Gneiss 
(3070-80,900  pCi/1  from  the  Nonewaug  Granite,  a 
two-mica  granite  (range  10,720-130,240  pCi/1). 
Elevated  radon  was  found  in  wells  within  several 
granitic  gneisses:  the  Glastonbury  Gneiss  (3070- 
80,900  pCi/1),  the  Canterbury  Gneiss  (10,010- 
64,510  pCi/1),  and  the  Hope  Valley  Alaskite 
Gneiss  (4060-59,180  pCi/1).  These  Paleozoic  and 
PreCambrian  age  rocks  underlie  about  5%  of  the 
state.  Intermediate  radon  levels  were  found  in 
water  from  PreCambrian  and  Paleozoic  age  strati- 
fied metamorphic  rocks  where  radon  levels  > 
10,000  pCi/1  were  widely  scattered  in  these  sur- 
veys. Relatively  low  groundwater  radon  values 
were  found  in  central  Connecticut  Mesozoic  age 
sedimentary  rock  wells  (390-8490  pCi/1)  and  in 
Paleozoic  age  carbonate  rock  wells  (200-4130  pCi/ 
1).  Preliminary  results  from  the  ground  (automo- 
bile-borne) gamma  radiation  survey  generally 
show  a  positive  correlation  with  radon  water  anal- 
yses, enabling  characterization  of  geological  areas 
in  Connecticut  as  radiation  sources.  DOHS  is  cur- 
rently conducting  2,200  air  tests  in  homes  located 
in  geologic  areas  selected  from  water  analyses  and 
the  ground  survey.  All  data  is  compiled  on 
1:24,000  maps  to  be  included  in  multiple  natural 
resource  spatial  analyses  using  an  automated  Geo- 
graphic Information  System.  The  analyses  will  ex- 
plore relations  between  the  distribution  of  radon 
levels  and  earth  materials  to  better  define  the  geo- 
logic areas  and  possible  origins  of  radon  in  ground- 
water and  in  indoor  air.  (See  also  W88-04980) 
(Author's  abstract) 
W88-05001 


RADIUM-228  AND  RADIUM-226  IN  GROUND 
WATER  OF  THE  CHICKIES  FORMATION, 
SOUTHEASTERN  PENNSYLVANIA, 


Geological    Survey.    Malvern,    PA.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-05006 


PREDICTIVE  MODEL  FOR  INDOOR  RADON 
OCCURRENCES  -  A  FIRST  APPROXIMA- 
TION, 

For  primary  bibliographic  entry  see  Field  5B. 
W88-05008 


OCCURRENCE  AND  TREATMENT  OF  URANI- 
UM IN  POINT  OF  USE  SYSTEMS  IN  COLO- 
RADO, 

EDC,  Inc.,  Lakewood,  CO. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-05012 


TOTAL  CARBOHYDRATE:  ORGANIC 

CARBON  RATIO  AS  AN  INDICATOR  OF 
SEWAGE-DERIVED  ORGANIC  MATTER  IN 
BURBO  BIGHT  SEDIMENTS,  LIVERPOOL 
BAY,  UK, 

Lancaster  Univ.  (England).  Lancashire  and  West- 
ern Sea  Fisheries  Joint  Committee. 
C.  M.  G.  Vivian. 

Environmental  Pollution  EPEBD7,  Vol.  46,  No.  2, 
p  105-118,  1987.  2  fig,  2  tab,  25  ref. 

Descriptors:  'Pollutant  identification,  'Water  pol- 
lution sources,  'Estuaries,  'Carbohydrates,  'Or- 
ganic carbon,  'Organic  matter,  Burbo  Bight, 
Liverpool  Bay,  Wastewater  pollution,  Sediments, 
Marine  sediments,  Bays,  Sludge  disposal,  Mersey 
Estuary. 

Sediments  from  the  Burbo  Bight,  Liverpool  Bay, 
were  analyzed  for  their  total  carbohydrate  (TCH) 
and  organic  carbon  (TOC)  contents,  and  the 
TCHTOC  ratio  (when  the  TCH  is  expressed  as  a 
percentage  of  the  TOC)  was  used  to  give  an  indi- 
cation of  the  amount  of  sewage-derived  organic 
matter  in  the  sediments.  The  %TCH  values  found 
ranged  from  17  to  68  with  an  average  of  40, 
indicating  that  sewage-derived  organic  matter  con- 
stituted a  significant  fraction  of  the  organic  matter 
in  the  sediment.  This  appears  likely  to  have  been 
derived  mainly  from  the  Mersey  Estuary  outflow 
and  the  sewage  sludge  dumped  in  Liverpool  Bay, 
but  these  two  sources  cannot  be  distinguished 
using  this  technique.  It  is  suggested  that  further 
studies  are  required  on  the  carbohydrates  in 
sewage  sludge  and  coastal  sediments  to  satisfactori- 
ly establish  this  technique.  (Author's  abstract) 
W88-05070 


STUDY  OF  THE  EXTRACTION  CONDITIONS 
OF  SEDIMENTARY  HUMIC  ACIDS  TO  ESTI- 
MATE THEIR  TRUE  IN  SITU  SULFUR  CON- 
TENT, 

British    Columbia    Univ.,    Vancouver.    Dept.    of 

Oceanography. 

R.  Francois. 

Limnology  and  Oceanography  LIOCAH,  Vol.  32, 

No.  4,  p  964-972,  July  1987.  3  fig,  7  tab,  27  ref. 

Descriptors:  'Sulfur,  'Humic  acids,  Anaerobic 
conditions,  Marine  sediments. 

A  procedure  is  described  that  prevents  artificially 
raising  the  S  content  of  anoxic  marine  sediments. 
Sediment  samples  are  freeze-dried  immediately 
after  their  extrusion  under  a  nitrogen  atmosphere 
aboard  ship.  Humic  substances  are  extracted  by  0.5 
N  NaOH  after  removal  of  elemental  S  from  the 
dried  sediment  using  benzene,  which  also  removes 
lipid  materials.  Humic  acids  are  precipitated  from 
the  alkaline  solutions  by  acidification  to  pH  2  with 
HC1.  The  formation  of  elemental  S  by  the  oxida- 
tion of  H2S  produced  by  decomposition  of  coex- 
tracted  acid-volatile  sulfides  is  minimized  by  pre- 
cipitating under  a  vigorous  stream  of  nitrogen. 
Precipitates  are  freeze-dried  and  their  elemental 
composition  determined.  Subsequently,  samples 
are  treated  with  a  freshly-prepared  CrC12  solution 
and  the  amount  of  H2S  produced  is  measured  to 
estimate  the  S  contribution  of  coextracted  pyrite 
and  greigite.  (Author's  abstract) 
W88-05106 


FLUOROCHROME-STAINING  TECHNIQ1  I 
FOR  COUNTING  BACTERIA  IN  SALINE,  OR- 
GANICALLY ENRICHED,  ALKALINE  LAKES, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
R.  W.  Harvey. 

Limnology  and  Oceanography  LIOCAH,  Vol.  32, 
No.  4,  p  993-995,  July  1987.  1  fig,  2  tab,  11  ref. 

Descriptors:  'Bacterial  analysis,  'Organic  matter, 
Meromictic  lakes,  Hydrogen  ion  concentration, 
Alkaline  water,  Dyes,  Microscopy. 

Epifluorescence  direct  counting  of  planktonic  bac- 
teria was  conducted  at  Big  Soda  Lake,  Nevada, 
and  Mono  Lake,  California.  To  preclude  precipita- 
tion and  staining  of  dissolved  organic  material 
(DOM),  the  procedure  involved  isotonic  dilution 
of  unfixed  samples  at  in  situ  pH  and  filtration 
before  fluorochrome  staining.  Fluorochrome- 
DOM  complexes  remaining  on  the  filter  were  re- 
moved by  sequential  rinses  with  isotonic  0.1  M 
citrate  (pH  6.6).  With  the  modified  procedure, 
acridine  orange  (AO)  yielded  better  specimen- 
background  contrast  than  did  ethidium  bromide, 
Hoechst  dye  No.  33258,  or  4-6-diamidino-2-pheny- 
lindole.  A  modified  AO  epifluorescence  technique 
worked  well  for  samples  from  the  three  chemically 
distinct  zones  of  Big  Soda  Lake  and  from  Mono 
Lake.  Both  lakes  are  hypersaline,  alkaline,  and 
organically  enriched.  (Author's  abstract) 
W88-05107 
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HYDROGEOLOGY  OF  AN  ALKALINE  FLY 
ASH  LANDFILL  IN  EASTERN  IOWA, 

Illinois  State  Water  Survey  Div.,  Champaign.  Me- 
teorology Section. 

L.  Le  Seur  Spencer,  and  L.  D.  Drake. 
Ground  Water  GRWAAR,  Vol.  25,  No.  5,  p  519- 
526,  September-October  1987.  7  fig,  4  tab,  26  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Geohydrology,  'Fly  ash,  'Landfills, 
'Groundwater  movement,  'Iowa,  'Leachates, 
Chemical  properties,  Monitoring,  Hydrogen  ion 
concentration,  Water  level,  Alkalinity,  Calcium, 
Magnesium,  Sodium,  Potassium,  Chlorides,  Ar- 
senic, Selenium. 

The  hydrogeology  and  chemical  quality  of  the 
shallow  groundwater  regime  at  a  coal  fly  ash  land- 
fill was  investigated  near  Montpelier,  Iowa.  An 
embankment  dam  retains  the  two-hectare  deposit 
of  silt-sized  alkaline  coal  fly  ash  in  an  upland 
ravine.  The  fly  ash  landfill  was  operated  between 
1964-1973  and  was  subsequently  capped  with  a 
thin  loess  layer  and  seeded  to  pasture.  The  ash  is 
underlain  by  loess,  over  clay-rich  till,  over  sand- 
stone. Groundwater  now  saturates  the  lower  one- 
half  of  the  ash.  Nineteen  shallow  monitoring  wells 
were  installed  around  and  within  the  landfill.  Sam- 
pling in  1983-1984  was  conducted  for  water  levels, 
temperature,  pH,  alkalinity,  specific  conductance, 
calcium  (Ca  2  +  ),  magnesium  (Mg  2  +  ),  sodium 
(Na  +  ),  potassium  (K  +  ),  sulfate  (S04  2-),  chloride 
(C1-),  arsenic  (As),  and  selenium  (Se).  Calculated 
ion  balances  for  30  analyses  had  an  error  of  less 
than  4%.  Native  loess-derived  groundwater  of  a 
calcium  bicarbonate  type  enters  the  landfill,  and 
then  shifts  to  a  calcium  sulfate  type.  A  distinct 
leachate  plume  presently  extends  at  least  46  m 
downgradient  from  the  landfill,  passing  under  and 
through  the  dam,  then  discharging  into  a  small 
pond.  S04(2-)  and  Se  concentrations  in  the  plume 
exceed  EPA  drinking  water  standards,  and  trace 
As  was  detected.  Although  groundwater  pH  in- 
creased after  entering  the  landfill,  bicarbonate  alka- 
linity declined.  Results  of  equilibrium  solubility 
calculations  suggest  that  this  condition  evolved 
from  calcite  supersaturation  within  the  landfill, 
precipitating  calcium  carbonate.  Dissolution  of  cal- 
cium and  magnesium  oxides  on  the  glassy  fly  ash 
spheres  sustains  the  highly  alkaline  leachate 
strength.  (Author's  abstract) 
W88-04485 
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Group  5B— Sources  Of  Pollution 

GROUND-WATER  CONTAMINATION  NEAR 
A  URANIUM  TAILINGS  DISPOSAL  SITE  IN 
COLORADO, 

Nuclear    Regulatory    Commission,    Washington, 

DC. 

D.  J.  Goode,  and  R.  J.  Wilder. 

Ground  Water  GRWAAR,  Vol.  25,  No.  5,  p  545- 

554,  September-October  1987.  14  fig,  1  tab,  18  ref. 

Descriptors:  'Groundwater  pollution,  *Water  pol- 
lution sources,  'Uranium,  'Radioactive  wastes, 
'Waste  disposal,  'Colorado,  'Mine  wastes,  Path  of 
pollutants,  Molybdenum,  Groundwater  movement, 
Seasonal  variation. 

Contaminants  from  uranium  tailings  disposed  of  at 
an  active  mill  in  Colorado  have  seeped  into  the 
shallow  groundwater  onsite.  This  groundwater  dis- 
charges into  the  Arkansas  River  Valley  through  a 
superposed  stream  channel  cut  in  the  resistant 
sandstone  ridge  at  the  edge  of  a  synclinal  basin.  In 
the  river  valley,  seasonal  surface-water  irrigation 
has  a  significant  impact  on  hydrodynamics.  Water 
levels  in  residential  wells  fluctuate  up  to  20  ft  and 
concentrations  of  uranium,  molybdenum,  and  other 
contaminants  also  vary  seasonally,  with  highest 
concentrations  in  the  Spring,  prior  to  irrigation, 
and  lowest  concentrations  in  the  Fall.  Results  of  a 
simple  transient  mixing  cell  model  support  the 
hypothesis  that  lateral  groundwater  inflow,  and 
not  irrigation  recharge,  is  the  source  of  groundwat- 
er contamination.  (Author's  abstract) 
W88-04488 


STATISTICAL  MODELS  FOR  THE  ANALYSIS 
OF  VOLATILE  ORGANIC  COMPOUNDS  IN 
WASTE  DISPOSAL  SITES, 

Illinois  State  Psychiatric  Inst.,  Chicago. 

R.  D.  Gibbons. 

Ground  Water  GRWAAR,  Vol.  25,  No.  5,  p  572- 

580,  September-October  1987.  4  tab,  20  ref. 

Descriptors:  'Path  of  pollutants,  'landfills,  'Waste 
dumps,  'Statistical  models,  'Organic  compounds, 
'Volatile  organics,  'Fate  of  pollutants,  Waste  dis- 
posal, Disposal  sites,  Poisson  ratio,  Mathematical 
studies. 

The  occurrence  of  low-level  hits  of  volatile  organ- 
ic priority  pollutant  compounds  is  statistically 
modeled  as  a  Poisson  process.  Methods  are  devel- 
oped to  estimate  the  mean  of  the  Poisson  distribu- 
tion for  a  random  sample  of  volatile  organic  meas- 
urements as  well  as  99%  prediction  limits  and  99% 
tolerance  limits.  The  prediction  limits  provide  an 
interval  estimate  that  will  include  values  obtained 
for  the  next  K  future  measurements  based  on  a 
sample  of  n  previous  measurements  with  99%  con- 
fidence. The  tolerance  limits  provide  an  interval 
estimate  for  the  n  previous  measurements  that  will 
contain  99%  of  the  population  of  background 
measurements  with  95%  confidence.  These  meth- 
ods are  illustrated  with  measurements  obtained 
from  61  field  blanks,  56  trip  blanks,  and  162  sam- 
ples obtained  from  29  upgradient  wells.  Both  pre- 
diction and  tolerance  limits  yielded  extremely  simi- 
lar results  in  all  three  examples.  (Author's  abstract) 
W88-04491 


THREE-DIMENSIONAL  ANALYTICAL 

METHOD  FOR  PREDICTING  LEACHATE  MI- 
GRATION, 

HydroGeologic,  Inc.,  Herndon,  VA. 

P.  S.  Huyakorn,  M.  J.  Ungs,  L.  A.  Mulkey,  and  E. 

A.  Sudicky. 

Ground  Water  GRWAAR,  Vol.  25,  No.  5,  p  588- 

598,  September-October  1987.  10  fig,  19  ref. 

Descriptors:  'Path  of  pollutants,  'Leachates, 
'Mathematical  analysis,  'Mathematical  models, 
Gaussian  distribution,  Hydrodynamics,  Adsorp- 
tion, Model  studies,  Fate  of  pollutants. 

An  analytical  model  for  predicting  contaminant 
transport  from  a  Gaussian  vertical  strip  source  in  a 
three-dimensional  uniform  groundwater  flow  field, 
takes  account  of  hydrodynamic  dispersion,  adsorp- 
tion, and  decay.  The  effects  of  partial  penetration 
of  the  contaminant  source  and  finite  aquifer  thick- 
ness are  accounted  for.  Dimensional  analysis  and 
type  curve  procedure  were  developed  for  evaluat- 


ing steady-state  (or  maximum  attainable)  concen- 
tration along  the  plume  center  line.  Application  of 
the  type  curve  procedure  was  demonstrated.  Also 
included  in  the  presentation  is  a  method  for  evalu- 
ating the  effective  decay  constant  of  a  nonconser- 
vative  chemical,  based  on  an  assumption  of  simple 
hydrolysis.  The  proposed  model  has  been  com- 
pared with  three  other  analytical  models  given  in 
he  literature.  Two  simulation  examples  are  present- 
ed. The  model  has  certain  advantages  in  that  its 
formulation  accounts  for  the  three-dimensional  dis- 
persion, and  the  effect  of  partial  penetration  of  a 
contaminant  source  in  the  finite  thickness  aquifer. 
(Lantz-PTT) 
W88-04493 


QUALITY    GROUNDWATER    FOR    TOMOR- 
ROW, 

Miljoestyrelsen,  Copenhagen  (Denmark). 

For  primary  bibliographic   entry  see   Field   5G. 

W88-04513 


TITANIUM    AS    POLLUTANT   AND    A    NEW 
METHOD  FOR  ITS  SPECTROPHOTOMETRIC 
AND  ATOMIC  ABSORPTION  SPECTROMET- 
RY   MICRODETERMINATION    WITH    N-P- 
METHOXYPHENYL-2- 
FURYLACRYLOHYDROXAMIC  ACID, 
Center  for  Water  Resources  Development  Man- 
agement, Kerala  (India). 
For  primary  bibliographic  entry  see  Field  5A. 
W88-04528 


SOURCES  OF  GROUND  WATER  SALINIZA- 
TION  IN  PARTS  OF  WEST  TEXAS, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy- 

B.  C.  Richter,  and  C.  W.  Kreitler. 
Groundwater    Monitoring    Review    GWMRDU 
Vol.  7,  No.  4,  p  75-84,  Fall  1987.  5  fig,  2  tab,  13  ref. 
Railroad    Commission    of    Texas    Contract    No. 
IAC(84-85)-2122. 

Descriptors:  'Water  pollution  sources,  'Saliniza- 
tion,  'Groundwater  pollution,  'Texas,  Aquifers, 
Chemical  analysis,  Groundwater  quality,  Nitrates, 
Salinity,  Sulfates,  Bromides,  Nitrites,  Chlorides, 
Brine,  Leaching. 

Determination  of  chemical  constituent  ratios 
allows  distinction  between  two  salinization  mecha- 
nisms responsible  for  shallow  saline  groundwater 
and  vegetative-kill  areas  in  parts  of  west  Texas. 
Mixing  of  deep-basin  (high  CI)  salt  water  and 
shallow  (low  CI)  groundwater  results  in  saline 
waters  with  relatively  low  Ca/Cl,  Mg/Cl,  S04/C1, 
Br/CI,  and  N03/C1  ratios.  Scattergrams  of  major 
chemical  constituents  vs.  chloride  of  these  waters 
indicate  trends  with  deep-basin  brines  as  high  CI 
end  members.  Evaporation  of  groundwater  from  a 
shallow  water  table,  in  contrast,  results  in  saline 
water  that  has  relatively  high  Ca/Cl,  Mg/Cl,  S04/ 
CI,  and  Br/CI  ratios.  Trends  indicated  by  plots  of 
this  water  type  do  not  coincide  with  trends  indicat- 
ed by  plots  of  sampled  brines.  Leaching  of  soil 
nitrate  in  areas  with  a  shallow  water  table  accounts 
for  high  N03  concentrations  in  shallow  ground- 
water. (Author's  abstract) 
W88-04549 


COMPARISON  OF  GROUND  WATER  MONI- 
TORING DATA  FROM  CERCLA  AND  RCRA 
SITES, 

Lockheed  Engineering  and  Management  Services 
Co.,  Inc.,  Las  Vegas,  NV.  Environmental  Chemis- 
try Dept. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-04551 


SIMULTANEOUS  DISSOLUTION  OF  ORGAN- 
IC ACIDS  IN  SEQUENTIAL  LEACHING  OF 
SEDIMENT  BOUND  TRACE  METALS, 

Linkoeping   Univ.   (Sweden).   Dept.   of  Water  in 

Environment  and  Society. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-04558 


POLYCHLORINATED         BIPHENYL-TRANS- 

PORT    RATES    IN    THE    UPPER    HUDSON 

RIVER,  NEW  YORK,  1977-83, 

Geological  Survey,  Albany,  NY. 

C.  R.  Barnes. 

Northeastern  Environmental   Science   NOESDE 

Vol.  6,  No.  1,  p  31-36,  1987.  6  fig,  1  tab,  14  ref. 

Descriptors:  'Fate  of  pollutants,  'Polychlorinated 
biphenyls,  'Hudson  River,  Suspended  sediments, 
New  York,  Water  pollution  sources,  Sediment 
transport,  Estuaries,  Solute  transport,  Scour. 

After  the  cessation  of  point  discharges  of  PCBs 
(polychlorinated  biphenyls)  in  1977,  an  estimated 
165,000  kg  of  PCBs  remain  in  the  riverbed  and 
riverbanks  of  the  upper  Hudson  River  and  contin- 
ue to  be  released  to  the  water  column.  The  PCB- 
transport  rate  from  the  upper  river  to  the  estuary 
during  nonscouring  flows  has  decreased  from  ap- 
proximately 5.8  kg/d  in  1978  to  1  kg/d  in  1983. 
This  decrease  probably  results  from  PCB  depletion 
and  fresh  sedimentation  within  the  sediment- 
mixing  layer  in  addition  to  some  remedial  actions. 
When  river  discharge  is  sufficient  to  induce  scour- 
ing, some  contaminated  riverbed  sediments 
become  resuspended;  PCB-transport  rates  during 
these  periods  range  from  10  to  more  than  150  kg/ 
d.  A  major  factor  influencing  PCB  transport  to  the 
estuary  during  high  flow,  in  addition  to  the  magni- 
tude and  duration  of  maximum  discharge,  is 
whether  the  high  flow  originated  predominantly  in 
the  subbasin  above  or  below  the  contaminated 
reach.  The  availability  of  PCBs  for  scour-related 
transport  has  apparently  decreased  50%  since 
1977.  Approximately  10,000  kg  of  PCBs  were 
transported  to  the  estuary  during  1977-83,  of 
which  38%  was  the  result  of  resuspension.  (Au- 
thor's abstract) 
W88-04561 


OCCURRENCE  OF  ORGANIC  MICRO-POL- 
LUTANTS IN  THE  VAAL  RTVER  BETWEEN 
GROOTDRAAI  DAM  AND  PARYS, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

R.  A.  Van  Steenderen,  S.  J.  Theron,  and  A.  J. 

Hassett. 

Water  SA,  Vol.  13,  No.  4,  p  209-214,  August  1986. 

9  fig,  4  tab,  12  ref. 

Descriptors:  'Path  of  pollutants,  'Vaal  River, 
•Grootdraai  Dam,  'South  Africa,  'Pollutant  iden- 
tification, Water  pollution  sources,  Organic  com- 
pounds, Water  quality,  Drinking  water,  Dibutyl 
phthalate,  Phenols,  Chemical  analysis,  Gas  chro- 
matography, Mass  spectrometry. 

The  Vaal  Dam  -  Vaal  River  Barrage  system  is  a 
source  of  drinking  water  for  approximately  40%  of 
the  population  of  the  Republic  of  South  Africa. 
This  system  also  serves  as  a  recipient  of  a  multi- 
tude of  organic  compounds  derived  from  numer- 
ous activities  in  the  catchment  area.  Below  the 
Vaal  River  Barrage  a  number  of  point  source 
contamination  sites  were  identified  which  could 
affect  the  water  quality  for  the  users  further  down 
the  river.  The  occurrence  of  organic  compounds 
between  the  Grootdraai  Dam  and  Parys  was  inves- 
tigated. Twenty-five  organic  compounds  were 
identified  by  gas  chromatography  -  mass  spectrom- 
etry. Dibutyl  phthalate  and  phenol  were  found  at 
all  the  sampling  points  although  their  concentra- 
tions were  considerably  higher  at  sampling  points 
below  the  Barrage.  (Author's  abstract) 
W88-04564 


QUANTITATIVE  ANALYSIS  OF  LIGNOSUL- 
PHONATE  USING  BENZETHONIUM  CHLO- 
RIDE -  PRELIMINARY  INVESTIGATIONS, 

Natal   Univ.,   Durban   (South   Africa).   Dept.    of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-04566 


EFFECTS  OF  HYDROLOGICAL  FACTORS  ON 
RIVER  SUSPENDED  SOLIDS  CONTAMINA- 
TION FROM  A  COLLIERY  IN  SOUTH  WALES, 

University  Coll.  of  Swansea  (Wales).  Dept.  of  Ge- 
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ography. 

S.  C.  Bird. 

Hydrological  Processes  HYPRE3.  Vol.  1,  No.  4,  p 

321-338,  November  1987.  6  fig,  5  tab,  51  ref. 

Descriptors:  'Water  pollution  sources,  'Hydrolog- 
ic  properties,  'Suspended  solids,  'Wales,  'Coal 
mines.  Wastewater  pollution,  Model  studies,  Statis- 
tical analysis,  Statistical  models,  Regression  analy- 
sis. 

Suspended  solids  contamination  caused  by  runoff 
below  a  working  coal  mine  in  the  Upper  Clydach 
catchment  in  South  Wales,  U.K.,  was  investigated 
in  relation  to  hydrological  controls.  Field  studies' 
over  a  16  month  period  found  that  concentrations 
below  the  colliery  ranged  from  4  to  8,  028  mg/L. 
Simple  correlation  and  linear  regression  analysis  of 
spot  and  storm  event  samples  taken  below  the  coal 
mine  gave  a  correlation  coefficient  of  0.39  between 
flow  and  suspended  solids  concentration.  Because 
of  the  lack  of  explained  variance,  a  multiple  linear 
regression  model  of  within-storm  concentrations 
was  derived  using  four  selected  independent  varia- 
bles. X  sub  1,  the  time  relation  of  the  sample  to  the 
storm  peak;  log  X  sub  2,  the  stormfiow  at  the  time 
of  sampling;  log  X  sub  3,  the  baseflow  at  the  time 
of  sampling;  and  log  X  sub  4,  an  index  of  the  storm 
intensity.  Analysis  of  the  entire  data  set  gave  an  R- 
squared  of  0.34.  When  the  results  from  three  atypi- 
cal events  were  excluded  however,  the  R-squared 
value  improved  to  0.65.  Beta  coefficients  indicated 
that  rising  limb  conditions  (X  sub  1)  and  intense 
storms  (log  X  sub  4)  along  with  dry  antecedent 
conditions  (log  X  sub  3)  represent  the  worst  com- 
bination of  hydrological  factors  for  producing  sus- 
pended solids  contamination.  (Author's  abstract) 
W88-04572 


EFFECTS  OF  WILDFIRE  AND  LOGGING  ON 
STREAMWATER  CHEMISTRY  AND  CATION 
EXPORTS  OF  SMALL  FORESTED  CATCH- 
MENTS IN  SOUTHEASTERN  NEW  SOUTH 
WALES,  AUSTRALIA, 

Forestry  Commission  of  New  South  Wales,  Bee- 
croft  (Australia). 

For  primary  bibliographic  entry  see  Field  4C. 
W88-04574 


QUALITY  OF  SUSPENDED  AND  BOTTOM 
SEDIMENTS  OF  THE  ST.  LAWRENCE 
SYSTEM  (CANADA)  (QUALITE  DES  SEDI- 
MENTS EN  SUSPENSION  ET  DE  FOND  DU 
SYSTEME  SAINT-LAURENT  (CANADA)), 
Institut  National  de  la  Recherche  Scientifique, 
Sainte-Foy  (Quebec). 
D.  Couillard. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  32, 
No.  4,  p  445-467,  December  1987.  7  fig,  5  tab,  46 
ref. 

Descriptors:  'Water  quality,  'St.  Lawrence  River, 
•Bottom  sediments,  'Water  pollution  sources, 
•Path  of  pollutants,  'Canada,  'Suspended  sedi- 
ments, 'Ecological  effects,  Water  resources  devel- 
opment, Suspended  solids,  Phosphorus,  Polychlo- 
rinated  biphenyls,  Copper,  Lead,  Metals,  Estuaries, 
Organic  matter,  Organic  compounds,  Mixing. 

In  the  waters  of  the  St.  Lawrence  River  (Canada) 
the  concentration  of  suspended  solids  varies  from  4 
to  10  mg/1  in  the  region  upstream  of  Lake  St- 
Pierre  and  from  30  to  50  mg/1  in  the  downstream 
region  up  to  Quebec  City.  With  the  exception  of 
the  Sorel  delta,  this  portion  of  the  St.  Lawrence 
system  does  not  have  important  sediment  traps. 
The  concentrations  of  Si02,  A1203,  Fe203,  CaO 
and  MgO  are  essentially  similar  to  those  in  bottom 
sediments  and  soils  in  the  region.  However,  bottom 
sediments  are  enriched  in  phosphorus,  polychlori- 
nated  biphenyls,  copper  and  lead.  The  portion  of 
the  St.  Lawrence  system  immediately  upstream  of 
Orleans  island,  where  the  fresh  water  of  the  river 
mixes  with  the  saline  water  of  the  gulf,  constitutes 
a  zone  of  high  concentrations  of  suspended  solids 
(up  to  300  mg/1).  In  the  estuary  and  the  gulf  of  the 
St.  Lawrence,  the  suspended  sediment  profile  is,  on 
the  whole,  characterized  with  a  concentration  de- 
creasing from  Orleans  island  (40-80  mg/1)  to  the 
St.  Lawrence  Gulf  (1-2  mg/1).  In  the  St.  Lawrence 
Gulf,  there  exists  a  correlation  between  the  pattern 


of  surface  water  circulation  and  the  concentrations 
of  suspended  matter.  (Author's  abstract) 
W88-04591 


LONG-TERM  POLLUTANT  DEGRADATION 
IN  THE  UNSATURATED  ZONE  WITH  STO- 
CHASTIC RAINFALL  INFILTRATION, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Civil  Engineering. 

M.  J.  Small,  and  J.  R.  Mular. 

Water  Resources  Research  WRERAO,  Vol.  23, 

No.  12,  p  2246-2256,  December  1987.  8  fig,  2  tab, 

59  ref.  NSF  Grant  No.  CEE-83-07060. 

Descriptors:  'Fate  of  pollutants,  'Unsaturated 
zone,  'Groundwater  pollution,  'Mathematical 
analysis,  'Rainfall  infiltration,  Infiltration,  Simula- 
tion analysis,  Monte  Carlo  method,  Path  of  pollut- 
ants, Mathematical  models. 

Given  the  discharge  of  a  reactive  material  to  the 
land  surface,  the  fraction  of  the  contaminant  that 
reaches  the  underlying  aquifer  is  uncertain  due  to 
variations  in  the  rate  of  precipitation  and  infiltra- 
tion. A  stochastic  conceptual  framework  is  devel- 
oped to  estimate  this  variation.  The  framework 
relates  the  pollutant  leachate  fraction  to  the  long- 
term  rate  of  infiltration  and  derives  the  probability 
of  a  given  leachate  fraction  from  the  probability  of 
obtaining  the  associated  infiltration  rate.  Applica- 
tion of  the  methodology  is  illustrated  for  the  case 
where  cumulative  infiltration  is  represented  by  a 
compound  Poisson  process  and  pollutant  fate  is 
determined  for  one-dimensional  advective-disper- 
sive  transport  with  linear  equilibrium  adsorption 
and  first-order  chemical  decay.  The  derived  proba- 
bility model  for  this  case  compares  favorably  to 
results  from  Monte  Carlo  simulations  of  a  numeri- 
cal transport  model.  Applications  and  limitations 
of  the  methodology  with  more  sophisticated  trans- 
port, reaction,  and  stochastic  infiltration  models 
are  considered.  (Author's  abstract) 
W88-04605 


SAMPLE  VOLUME  EFFECTS  ON  SOLUTE 
TRANSPORT  PREDICTIONS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

J.  C.  Parker,  and  K.  A.  Albrecht. 
Water  Resources  Research  WRERAO,  Vol.  23, 
No.  12,  p  2293-2301,  December  1987.  4  fig,  4  tab, 
33  ref,  2  append.  Virginia  Dept.  of  Health  and 
Virginia  Soil  and  Water  Conservation  Commission 
Project  No.  S-185. 

Descriptors:  'Soil  water,  'Solute  transport,  'Path 
of  pollutants,  'Cores,  Saturated  flow,  Flow  pro- 
files, Permeability  coefficient,  Monte  Carlo 
method,  Mathematical  analysis,  Mathematical  stud- 


Saturated  hydraulic  conductivities  (K  sub  s)  and 
solute  dispersivities  under  saturated  flow  condi- 
tions (lambda)  were  determined  in  the  laboratory 
on  cores  of  three  different  volumes  (92,  471,  and 
1770  ml)  taken  at  two  depths  in  different  soil  layers 
along  closely  spaced  parallel  transects.  Variances 
of  In  K  sub  s  decreased  and  mean  lambda  increased 
with  increasing  core  volume  reflecting  greater 
within-core  and  lower  between-core  velocity  vari- 
ations for  larger  cores.  Mean  K  sub  s  values  were 
significantly  lower  for  the  smallest  core  size  sug- 
gesting structural  disturbance.  To  investigate  ef- 
fects of  sample  volume  on  reduced  time  field  scale 
transport  predictions,  Monte  Carlo  simulations 
were  carried  out.  From  multinomial  joint  probabil- 
ity distributions  of  In  K  sub  s  and  In  lambda  for  the 
two  layers,  mean  breakthrough  curves  were  gener- 
ated for  each  soil  layer  separately  and  as  a  two- 
layer  system  using  a  vertical  stream  tube  approach 
with  transverse  mixing  ignored.  To  evaluate  effects 
of  uncertainty  in  parameter  estimates  due  to  the 
finite  sample  number,  a  second  level  Monte  Carlo 
analysis  was  performed  assuming  normally  distrib- 
uted, independent  errors  in  the  estimated  means 
and  covariances  of  parameters  for  the  two  layers. 
Differences  between  breakthrough  curves  predict- 
ed for  each  core  size  were  relatively  small  and 
within  95%  error  bounds  for  the  means.  (Author's 
abstract) 
W88-04610 


SOLUTIONS  FOR  TRANSPORT  OP  TWO 
SORBED  SOLUTES  WITH  DIFFERING  DIS- 
PERSION COEFFICIENTS  IN  SOIL, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For   primary   bibliographic   entry   see   Field    2G. 

W88-04629 


ORGANIC  COMPOUND  EFFECTS  ON  SWELL- 
ING AND  FLOCCULATION  OF  UPTON 
MONTMORILLONITE, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  2G. 
W88-04631 


MECHANISM  BY  WHICH  ORGANIC  LIQUIDS 
INCREASE  THE  HYDRAULIC  CONDUCTIVI- 
TY OF  COMPACTED  CLAY  MATERIALS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

For   primary   bibliographic  entry   see   Field   2G. 

W88-04632 


ADSORPTION  AND  OXIDATION  OF  PHENO- 
LIC COMPOUNDS  BY  IRON  AND  MANGA- 
NESE OXIDES, 

Cornell   Univ.    Agricultural    Experiment    Station, 
Ithaca,  NY.  Dept.  of  Agronomy. 
M.  B.  McBride. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  51,  No.  6,  p  1466-1472,  November-December 
1987.  3  fig,  2  tab,  33  ref.  NSF  Grant  No.  EAR- 
8512226. 

Descriptors:  'Adsorption,  'Oxidation,  'Phenols, 
'Iron,  'Manganese,  'Soil  properties,  'Solute  trans- 
port, Spectrometry,  Fourier  analysis,  Model  stud- 
ies, Soil  chemistry,  Organic  compounds. 

The  adsorption  and  oxidation  of  catechol  and  hy- 
droquinone  by  Fe  and  Mn  oxides  has  been  investi- 
gated by  Fourier  transform  infrared  spectroscopic 
(FTIR)  analysis  of  the  adsorbed  molecules  and  by 
the  measurement  of  02  consumption  by  aqueous 
suspensions  of  these  oxides.  Evidence  for  direct 
coordination  of  catechol  and  salicylate  to  surface 
Fe(3  +  )  on  iron  oxides  was  obtained  by  FTIR.  The 
promotion  of  catechol  and  hydroquinone  oxidation 
by  Fe  and  Mn  oxides  was  confirmed  by  measured 
rates  of  02  consumption  and  by  the  appearance  of 
Fe(2  +  )  and  Mn(2+)  in  the  solutions.  However, 
only  trace  levels  of  soluble  Fe(2  +  )  were  detected, 
suggesting  that  oxidation  by  Fe(III)  oxides  was 
catalytic  in  that  electron  transfer  between  the 
phenols  and  Fe(3  +  )  generated  Fe(2  +  ),  which  was 
rapidly  reoxidized  by  02.  Other  adsorbates  intro- 
duced into  these  oxide/phenol  systems,  such  as 
acetate,  phosphate,  and  Cu(2  +  ),  diminished  02 
consumption  rates,  but  the  effect  was  generally 
attributable  to  a  lowered  pH  that  inhibited  oxida- 
tion. A  model  of  surface  oxidation  by  Mn  and  Fe  is 
presented  in  which  coordination  of  the  organic  at 
the  surface  is  a  prerequisite  to  electron  transfer. 
Oxidation  of  organics  can  proceed  with  or  without 
the  uptake  of  02,  depending  largely  on  pH,  which 
determines  the  rate  of  reoxidation  of  the  reduced 
metal  ions  by  02.  The  results  emphasize  the  diffi- 
culty in  interpreting  the  effects  that  chemical  buff- 
ers have  on  oxidation  reactions  at  oxide  surfaces. 
(Author's  abstract) 
W88-04634 


SIMPLE  KINETIC  FRACTIONATION  OF  RE- 
ACTIVE ALUMINUM  IN  SOIL  'SOLUTIONS', 

Vermont  Univ.,  Burlington.  Dept.  of  Physics. 
R.  J.  Bartlett,  D.  S.  Ross,  and  F.  R.  Magdoff. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  51,  No.  6,  p  1479-1482,  November-December 
1987.  2  fig,  2  tab,  18  ref.  EPRI  Contract  No. 
RP2365  and  DOE  Contract  No.  DE-AS05- 
83FR60179. 

Descriptors:  'Kinetics,  'Chemical  reactions,  'Alu- 
minum, 'Soil  chemistry,  'Leaching,  'Weathering, 
•Acid  rain,  Soil  properties,  Soil  water,  Chemical 
analysis,  Fate  of  pollutants. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


A  method  is  described  that  empirically  measures 
the  highly  reactive  portion  of  Al  in  50  to  1000 
microliter  soil  'solution'  samples  such  as  those  re- 
moved from  field  moist  soil  by  pressure,  centrifug- 
ing,  immiscible  displacement,  or  lysimetry.  Three 
categories  of  Al  reactivity  are  identified  in  a  single 
sample:  rapidly  reacting  (RR  Al),  moderately  rapid 
(MR  Al),  and  total  reactive  Al  (TR  Al).  Compared 
with  other  operational  kinetic  methods  for  labile 
Al,  this  method  is  applicable  to  small  samples  and 
is  quick,  simple,  and  precise  because  measurement 
is  integrated  over  a  period  of  minutes  rather  than 
confined  to  a  single  time  point  observation.  Cor- 
recting for  Fe  interference  does  not  require  reduc- 
tion and  complexation  procedures  that  alter  Al 
speciation.  Because  of  its  sensitivity  to  very  small 
changes  in  reactivity  in  Al,  this  method  should  be 
useful  for  the  experimental  evaluation  of  possible 
increases  in  mobility  of  biologically  active  soil  Al, 
such  as  those  hypothesized  to  be  induced  by  acid 
precipitation.  (Author's  abstract) 
W88-04635 


PHOSPHORUS  REDISTRIBUTION  FROM 
CULTIVATED  FIELDS  INTO  RIPARIAN 
AREAS, 

North  Carolina  Agricultural  Research  Service,  Ra- 
leigh. 

J.  R.  Cooper,  and  J.  W.  Gilliam. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  51,  No.  6,  p  1600-1604,  November-December 
1987.  4  fig,  4  tab,  21  ref. 

Descriptors:  *Phosphorus,  *Path  of  pollutants, 
'Riparian  lands,  'Sedimentation,  'Orthophos- 
phates,  'Cultivation,  Water  pollution  sources, 
Equilibrium,  Riparian  waters,  Soil  chemistry, 
Runoff,  Swamps,  Flood  plains,  Clays,  Solute  trans- 
port. 

The  accumulation  of  P  in  sediments  deposited 
within  riparian  areas  was  measured  to  study  the 
role  of  these  areas  as  P  sinks.  The  sediments  origi- 
nated from  the  cultivated  fields  and  forests  of  the 
uplands  and  were  deposited  during  the  last  20  to  25 
years.  The  riparian  areas  were  studied  in  the  Atlan- 
tic Coastal  Plain  and  consisted  of  four  field-forest 
edges,  four  ephemeral  streams  and  four  flood 
plains  of  intermittent  streams  that  flowed  into  a 
flood  plain  swamp.  Selective  sorting  and  deposi- 
tion of  sand  and  silt  near  the  field-forest  edge  (0-20 
m)  and  clay  deposition  downstream  (1-4  km)  on 
the  flood  plains  and  swamps  explained  much  of  the 
total  P  distribution  in  the  riparian  areas.  The  P  in 
the  sediments  increased  with  percent  clay,  R- 
squared  =  0.80.  Laboratory  measurements  of  the 
equilibrium  phosphorus  concentration  (EPC)  in 
flood  plain  swamp  sediments  were  two  to  three 
times  higher  than  P  concentrations  in  the  overly- 
ing water  (1.0  vs.  0.4  micromol  P/l)  during  high 
flow  stages  of  winter  and  spring.  During  summer 
and  fall,  the  ortho-P  concentrations  of  isolated 
pools  and  base  flow  ranged  from  1.0  to  1.3  micro- 
mol P/l.  Approximately  260  kmol  of  P  were  de- 
posited in  the  riparian  areas  of  the  1850  ha  water- 
shed during  the  past  20  to  25  years.  The  amount  of 
P  deposited  was  equal  to  the  amount  estimated  to 
have  been  removed  from  the  watershed  in  the 
drainage  water.  About  50%  of  the  P  leaving  agri- 
cultural fields  appeared  to  be  removed  from  the 
runoff  water  in  the  riparian  areas.  Riparian  areas 
between  the  field  edge  and  a  perennial  stream  were 
sinks  for  P  because  of  the  continual  deposition  of 
fresh  sediment  from  upland  areas.  (Author's  ab- 
stract) 
W88-04647 


GREAT  LAKES  CLEANUP  EFFORT:  MUCH 
PROGRESS,  BUT  PERSISTENT  CONTAMI- 
NANTS REMAIN  A  PROBLEM, 

For  primary  bibliographic  entry  see  Field  5G. 
W88-04659 


STREAM  CHANNEL  EROSION  CONTRIBU- 
TION TO  SEDIMENT  YIELDS  IN  COMPLEX 
WATERSHEDS, 

Agricultural  Research  Service,  Oxford,  MS. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-04676 


MODELING  WATER  QUALITY  VARIABLES 
OF  THE  POTOMAC  RIVER  AT  THE  EN- 
TRANCE TO  ITS  ESTUARY,  PHASE  I:  TREND 
AND  SEASONALITY, 

George     Washington     Univ.,     Washington,     DC. 
International  Water  Resources  Inst. 
J.  T.  B.  Obeysekera,  and  V.  Yevjevich. 
Available  from  the  National  Technical  Information 
Service,    Springfield,    VA.    22161,    PB87-172656. 
January  1985.  120  p,  68  fig,  26  tab,  22  ref. 

Descriptors:  'Potomac  River,  'Water  quality, 
'Seasonal  variation,  'Model  studies,  'Estuaries, 
Dissolved  oxygen,  River  Flow,  Conductivity,  Ni- 
trate, Alkalinity,  Hydrogen  ion  concentration,  Dis- 
solved solids,  Temperature,  Chemical  oxygen 
demand,  Chlorine  demand,  Algae,  Eutrophication, 
Monitoring. 

The  Potomac  River  is  the  second  largest  tributary 
to  the  Chesapeake  Bay.  The  Potomac  originates  in 
the  Appalachian  Mountains  and  flows  southeaster- 
ly its  Fall  Line  at  Great  Falls,  Virginia,  below 
which  the  river  is  tidal.  The  Potomac  estuary 
below  the  Fall  Line  is  used  for  many  purposes 
including  industrial  water  supply,  navigation, 
recreation  and  commercial  fishing.  The  Washing- 
ton metropolitan  area  has  a  direct  influence  on  the 
state  of  the  Potomac  estuary  in  general  and  water 
quality  conditions  in  particular.  Beginning  in  the 
late  1940's  and  early  1950's,  the  use  of  the  estuary 
has  been  hampered  occasionally  by  the  occurrence 
of  low  level  dissolved  oxygen  (DO)  and  nuisance 
blooms  of  macroscopic  and  microscopic  plants. 
Occurrences  of  floating  algal  mats  also  have  been 
reported.  In  the  1960's,  the  Potomac  estuary  was  in 
an  advanced  state  of  eutrophication  characterized 
by  massive  blue-green  algae  blooms  and  frequent 
low  DO  levels.  The  present  research  project 
sought  to  improve  the  accuracy  in  modeling  of 
nonpoint  source  water  quality  and  flow  in  the 
Potomac  River  basin.  The  phase  of  the  project 
reported  here  has  the  following  objectives:  (1) 
detection  of  changes  (trends,  jumps,  etc.)  in  water 
quality  input  to  the  Potomac  estuary,  and  (2)  de- 
tection and  modeling  of  seasonality  in  concentra- 
tions of  water  quality  input  to  the  Potomac  estu- 
ary. Application  of  nonparametric  methods  and  a 
Fourier  series  approach  for  detection  of  seasonality 
yielded  the  following  general  conclusions:  (1)  most 
of  the  water  quality  constituents  and  other  varia- 
bles observed  at  Chain  Bridge  exhibit  seasonal 
variations;  (2)  the  seasonality  may  be  present  in 
probability  distribution  in  general  or  in  one  or 
more  of  the  statistical  parameters  such  as  mean  and 
standard  deviation.  A  strong  seasonality  is  indicat- 
ed for  discharge,  conductivity,  alkalinity,  dissolved 
phosphorus,  nitrate,  dissolved  oxygen,  tempera- 
tures, chemical  oxygen  demand,  chloride  demand, 
and  pH.  (Lantz-PTT) 
W88-04707 


ACID  PRODUCING  POTENTIAL  OF  THE 
VARIOUS  LITHIC  UNITS  ASSOCIATED  WITH 
THE  MINING  OF  COAL, 

West  Virginia  Univ.,  Morgantown.  Water  Re- 
search Inst. 

J.  J.  Renton,  and  A.  H.  Stiller. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-124912/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Water  Research  Institute  Completion  Report 
of  Project  G-941-03  and  G-1052-03,  1986.  16  p,  2 
fig,  3  tab,  2  ref.  Contract  No.  08-0001-G1052  and 
08-0001-G941.  Project  No.  USGS  G941-03  and 
G 1052-03. 

Descriptors:  'West  Virginia,  'Acid  mine  drainage, 
'Chemical  potential,  'Coal  mines,  Chemical  prop- 
erties, Geochemistry,  Land  reclamation,  Mathe- 
matical analysis,  Mathematical  models,  Mine 
wastes,  Rock  properties,  Statistical  analysis,  Sulfur. 

A  collection  of  the  seven  different  potentially  toxic 
lithotypes  encountered  in  the  mining  of  coal  were 
collected  for  five  coals  in  1 8  mines  over  a  5  county 
area  in  northern  West  Virginia  for  a  total  of  89 
samples.  Each  sample  was  subjected  to  total  sulfur 
analysis  and  to  the  soxhlet  extraction/oven  reoxi- 
dation  procedure  devised  for  the  evaluation  of  an 
acid  production  rate  constant,  alpha.  Because  of 
the  limited  sampling,  few  definite  statements  can 


be  made.  It  appears  that  the  individual  lithic  units 
do  not  have  diagnostic  acid  production  parameters. 
The  data  do  show  that  the  acid  production  poten- 
tial of  the  seatearth  is  significantly  greater  than  any 
other  lithic  unit.  The  data  show  that  the  samples 
with  the  lowest  sulfur  contents  have  the  highest 
acid  production  rate  constants.  The  data  also  show 
that  acid  production  rates  vary  significantly  among 
samples  of  equal  or  nearly  equal  sulfur  content 
indicating  that  parameters  other  than  concentra- 
tion of  sulfur  affect  acid  production.  (Renton- WV 
U.) 
W88-04743 


HYDROSPHERIC  TRACE  ELEMENTS  AND 
THEIR  APPLICATION  IN  TRACING  WATER 
POLLUTANTS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 

W88-04747 


RECHARGE  TO  AND  POTENTIAL  FOR  CON- 
TAMINATION OF  AN  AQUIFER  SYSTEM  IN 
NORTHEASTERN  WISCONSIN, 

Wisconsin  Univ. -Madison.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-04752 


POTENTIAL  FOR  MIGRATION  OF  HAZARD- 
OUS WOOD-TREATING  CHEMICALS 
DURING  LAND  TREATMENT  OPERATIONS, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 
Botany. 

G.  D.  McGinnis. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-1 16785/ 
AS.  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Mississippi  Water  Resources  Research  Insti- 
tute, Mississippi  State,  Technical  Completion 
Report  G1234,  July  1987.  122  p,  38  fig,  45  tab,  111 
ref.  Contract  No.  1 4-08-000 1-G 1234.  Project  No. 
USGS  G 1234-03. 

Descriptors:  'Organic  wastes,  'Path  of  pollutants, 
•Land  disposal,  'Hazardous  chemicals,  'Microbial 
degradation,  Migration,  Groundwater  pollution, 
Aromatic  hydrocarbons,  Phenols,  Dioxin,  Missis- 
sippi, Water  pollution  sources. 

This  project  is  an  extension  of  the  project  under- 
taken jointly  by  the  Environmental  Protection 
Agency,  Southern  Pressure  Treaters  Association, 
and  Mississippi  Forest  Products  Laboratory.  The 
overall  objective  of  this  study  is  to  determine  the 
amount  and  type  of  toxic  chemicals  that  migrate 
into  the  groundwater  during  active  land  treatment 
operations.  All  the  sites  used  for  this  study  have 
been  characterized.  The  hazardous  waste  at  each 
site  has  been  characterized  chemically  using  a  vari- 
ety of  parameters.  Determination  of  the  rates  of 
microbiological  degradation  is  complete.  Studies 
on  migration  patterns  are  still  in  progress  and 
should  be  complete  later  this  year.  A  demonstra- 
tion field  site  is  being  built  at  Wiggins,  Mississippi, 
and  will  be  in  operation  this  summer  to  evaluate 
the  results  from  the  laboratory  studies.  The  princi- 
pal findings  are  that  all  the  sites  had  bacteria  that 
could  degrade  polycyclic  aromatic  hydrocarbons 
and  pentachlorophenol  but  not  octachlorodibenzo- 
p-dioxin.  The  relative  rates  varied  for  each  constit- 
uent and  depended  on  the  soil  type.  The  organic 
carbons  were  found  to  be  very  important  for  the 
breakdown  of  pentachlorophenol.  (McGinnis-MS. 
St.  U.) 
W88-04754 


COLIPHAGES  AS  AN  INDICATOR  OF 
FAECAL  POLLUTION  IN  WATER.  ITS  RELA- 
TIONSHIP WITH  INDICATOR  AND  PATHO- 
GENIC MICROORGANISMS, 

Malaga  Univ.  (Spain).  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5A. 

W88-04847 


TRANSPORT  OF  SOLUTES  THROUGH  UN- 
SATURATED FRACTURED  MEDIA, 
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Sandia  National  Labs.,  Albuquerque,  NM.  Fluid 

and  Thermal  Sciences  Dept. 

For  primary  bibliographic  entry  see  Field  2F. 
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ADSORPTION,  DKSORPTION,  AND  ISOTOP- 
IC  EXCHANGE  OF  CADMIUM  ON  ILLITE: 
EVIDENCE  FOR  COMPLETE  REVERSIBIL- 
ITY, 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 

Geochemistry. 

R.  N.  J.  Comans. 

Water  Research  WATRAG,  Vol.  21,  No.   12,  p 

1573-1576,  December   1987.  2  fig,   1   tab,   14  ref. 

Descriptors;  'Geochemistry,  'Adsorption,  *De- 
sorption,  'Isotope  studies,  'Cadmium,  Illite,  Kinet- 
ics, Heavy  metals.  Clay  minerals,  Hydrogen  ion 
concentration,  Temperature. 

Adsorption,  desorption,  and  isotopic  exchange  of 
Cd  on  illite  clay  were  studied  at  low  Cd  concentra- 
tions and  low  ionic  strength.  The  results  indicate 
that  under  the  conditions  of  the  experiments  Cd 
sorption  on  illite  is  completely  reversible.  For 
sorption  experiments  the  initial  pH  was  7.79  and 
samples  were  maintained  at  298  K  for  54  days  in  a 
reciprocating  shaker;  for  desorption,  pH  was  main- 
tained at  7.2  and  the  same  temperature  and  other 
conditions  of  the  experiment  were  used.  Long 
equilibration  times  (7-8  wk)  were  essential  because 
of  slow  desorption  kinetics.  (Author's  abstract) 
W88-04860 


DROGUE-CLUSTER  AND  DYE-DISPERSION 
MEASUREMENTS, 

Gore  and  Storrie  Ltd.,  Toronto  (Ontario). 
M.  D.  Palmer,  R.  Jarvis,  and  L.  Thompson. 
Canadian  Journal  of  Civil  Engineering  CJCEB, 
Vol.  14,  No.  3,  p  320-326,  June  1987.  10  fig,  8  ref. 

Descriptors:  'Lakes,  'Path  of  pollutants,  'Dye 
dispersion,  Drogue  clusters,  Surface  streaking, 
Lake  Ontario,  Transport,  Currents,  Wind. 

Dispersion  and  transport  near  the  surface  were 
measured  extensively  in  the  coastal  regions  of  Lake 
Ontario  (Canada)  using  dye  patches  and  clusters  of 
water  sail  and  surface  drogues.  The  measurements 
were  carried  out  for  6-8  hr.  Each  method  pro- 
duced different  measurements  of  dispersion  magni- 
tudes, with  the  largest  dilution  occurring  for  the 
dye,  followed  by  sail  drogue  clusters  (40%  of  the 
dye's  value)  and  then  surface  drogue  clusters  (25% 
of  the  dye's  value).  Both  the  sail  and  surface  dro- 
gues measured  the  two-dimensional  dispersion. 
The  means  surface  dispersion  was  about  50%  less 
than  the  dispersion  1.5  m  below  the  water  surface. 
The  dilution  characteristics  decreased  as  the  water 
surface  was  approached.  The  sail  dispersion  was 
about  half  of  the  dye-dispersion  data.  An  unknown 
amount  of  the  difference  may  have  been  due  to  the 
dye  patch  measuring  dispersion  at  a  greater  depth 
than  the  sail  drogues,  which  were  set  for  a  depth  of 
1.5  m.  The  increase  in  variance  with  time  of  the 
various  methods  was  compared.  A  method  was 
devised  for  predicting  dilution  envelopes  for  a 
location  using  the  path  lines  of  the  drogue-cluster 
centroids  or  center  of  mass  of  the  dye  patch  for 
both  batch  release  and  continuous  discharge.  These 
dilution  envelopes  are  based  entirely  on  Lagran- 
gian  data  for  both  the  velocity  and  dispersion 
estimates.  (Author's  abstract) 
W88-04866 


DISTRIBUTION  OF  SILVER,  MERCURY, 
LEAD,  COPPER,  AND  CADMIUM  IN  CEN- 
TRAL PUGET  SOUND  SEDIMENTS, 

Connecticut  Univ.,  Groton.  Marine  Sciences  Inst. 
N.  S.  Bloom  and,  and  E.  A.  Crecelius. 
Marine  Chemistry  MRCHBD,  Vol.  21,  No.  4,  p 
377-390,  October  1987.  3  fig,  8  tab,  20  ref.  DOE 
Office  of  Energy  Research  Contract  DE-AC06- 
76RLO  1830. 

Descriptors:  'Heavy  metals,  'Sediments,  'Pollu- 
tion load,  'Particulate  matter,  Puget  Sound,  Spa- 
tial distribution,  Estuarine  environment,  Silver, 
Lead,  Mercury,  Cadmium,  Copper. 


Distributions  of  five  toxic  heavy  metals  were  as- 
sessed for  Puget  Sound,  Washington,  sediments. 
Twenty-one  Kasten  cores  were  collected.  Analysis 
by  Zeeman-corrected  graphite-furnace  atomic  ab- 
sorption spectroscopy  made  possible  for  the  first 
time  the  accurate  and  precise  determination  of  Ag 
and  Cd  in  Puget  Sound  sediments.  Data  show  that 
Puget  Sound  is  moderately  impacted  by  anthropo- 
genic Ag,  Hg,  Pb,  and  Cu.  No  enrichment  of  Cd 
was  found.  Puget  Sound  is  quite  well  mixed  with 
respect  to  the  residence  time  of  particle-bound 
metals.  Toxic  metal  accumulation  sites  in  the  cen- 
tral Sound  are  determined  almost  exclusively  by 
grain  size,  rather  than  proximity  to  sources.  Esti- 
mates are  made  of  trace  metal  fluxes  to  the  sedi- 
ments as  a  function  of  sediment  type  and  areal 
distribution.  (Author's  abstract) 
W88-04878 


REGULATION    OF   STORM    WATER    POINT 
SOURCE  DISCHARGES, 

Environmental   Protection   Agency,   Dallas,   TX. 

Region  VI. 

For  primary  bibliographic   entry   see   Field   5G. 
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OIL-FIELD  BRINE  CONTAMINATION— A 
CASE  STUDY,  LEA  COUNTY,  NEW  MEXICO, 

New  Mexico  Inst,  of  Mining  and  Technology, 
Socorro. 

D.  B.  Stephens,  and  C.  P.  Spalding. 
IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  440-450, 
4  fig,  8  ref. 

Descriptors:  'Brine  disposal,  'Path  of  pollutants, 
•Ogallala  Aquifer,  'Injection  wells,  'Groundwater 
pollution,  Liability,  Observation  wells,  Ground- 
water management,  Case  studies,  Brines, 
Wastewater  disposal,  Monitoring,  Underground 
waste  disposal,  New  Mexico,  State  jurisdiction, 
Legal  aspects. 

Salt-water  disposal  practices  in  the  Moore-Devoni- 
an oil  field  near  Caprock,  New  Mexico  produced  a 
plume  of  contamination  approximately  one  mile 
long  in  the  Ogallala  aquifer.  Maximum  chloride 
concentrations  are  nearly  26,000  milligrams/liter. 
The  plume  heads  in  the  vicinity  of  an  abondoned 
brine  pit  and  an  operating  salt-water  disposal  well 
which  injects  brine  underground  at  a  depth  of 
about  10,000  feet.  There  are  also  numerous  pipe- 
lines, operating  oil  wells,  and  extensive  areas 
scarred  from  brine  spills.  A  court  of  law  found  that 
the  abandoned  pit  and  the  injection  well  contribut- 
ed to  the  contamination  problem.  Groundwater 
monitoring  near  injection  wells  is  not  required  by 
State  regulation;  however,  such  observation  wells 
emplaced  when  injection  begins  and  monitored 
routinely  would  provide  data  necessary  to  protect 
freshwater  resources.  In  areas  of  multiple  potential 
sources  of  seepage,  groundwater  monitoring  may 
also  protect  owners  and  operators  of  disposal  fa- 
cilities from  liability.  (See  also  W88-04894)  (Au- 
thor's abstract) 
W88-04923 


ROLE  OF  TIDAL  WETLANDS  IN  THE  RETEN- 
TION OF  HEAVY  METALS, 

Rider  Coll.,  Lawrenceville,  NJ.  Dept.  of  Biology. 
R.  L.  Simpson,  and  R.  E.  Good. 
IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 
the  Conference   Held   April  9-11,    1985,   Easton, 
Maryland.   1985.  p  164-175,   1  fig,  6  tab,  33  ref. 

Descriptors:  'Tidal  marshes,  'Heavy  metals,  'Fate 
of  pollutants,  'Wetlands,  Nonpoint  pollution 
sources,  Zinc,  Lead,  Delaware  Bay,  Chesapeake 
Bay,  Path  of  pollutants,  Hydrodynamics,  Salt 
marshes,  Salinity,  Ecological  effects. 

Substantial  quantities  of  heavy  metals,  largely  from 
anthropogenic  sources,  enter  the  Chesapeake  Bay 
daily.  The  Susquehanna,  Potomac,  and  James 
Rivers  contribute  over  half  of  the  total  metals 
loading  to  the  Bay,  with  atmospheric  and  nonpoint 
source  inputs  adding  significant  quantities  of  zinc 
and  lead,  respectively.  Metal  retention  paterns 
appear  to  be  largely  a  function  of  wetland  hydro- 
dynamics, salinity,  and  substrate  characteristics,  in- 


dicating that  individual  tidal  wetlands  will  differ  in 
their  ability  to  retain  heavy  metals.  Information  is 
scarce  on  both  the  rates  of  metal  accumulation  and 
the  absolute  capacities  of  tidal  wetlands  to  retain 
heavy  metals.  However,  urbanized  freshwater  tidal 
wetlands  along  the  upper  Delaware  River  estuary 
(Woodbury  Creek  Marsh,  New  Jersey)  typically 
have  soil  metal  levels  two  to  three  times  those  of 
wetlands  in  rural  areas,  suggesting  that  most  wet- 
lands can  assimilate  metals  above  current  levels. 
While  food  chain  dynamics  as  they  relate  to  the 
transfer  and  movement  of  heavy  metals  through 
tidal  wetlands  are  poorly  understood,  the  vegeta- 
tion and  litter  clearly  act  as  temporal  sinks  for 
heavy  metals  and  the  soils  are  long-term  sinks  for 
metals.  Thus,  tidal  wetlands  such  as  those  that 
fringe  Chesapeake  Bay  and  its  associated  estuaries 
play  an  important  role  in  mitigating  the  impacts  of 
heavy  metals  from  upland  and  upstream  ecosys- 
tems. Conservation  of  these  wetlands  is  critical  to 
the  long-term  health  of  the  Bay.  (See  also  W88- 
04934)  (Lantz-PTT) 
W88-04949 


MODIFICATION  OF  ACID  MINE  DRAINAGE 
BY  SPHAGNUM-DOMINATED  WETLANDS 
AND  THE  EFFECT  ON  STREAM  WATER 
QUALITY, 

West  Virginia  Univ.,  Morgantown.  Dept.  of  Biol- 
ogy. 

G.  E.  Lang,  and  R.  K.  Wieder. 
IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 
the  Conference   Held  April   9-11,    1985,   Easton, 
Maryland.  1985.  p  176-184,  3  tab,  9  ref. 

Descriptors:  'Acid  mine  drainage,  'Peat  bogs, 
'Wetlands,  'Water  pollution  control,  'Fate  of  pol- 
lutants, 'West  Virginia,  Coal  mining,  Path  of  pol- 
lutants, Iron,  Adsorption. 

A  large  part  of  the  Chesapeake  Bay's  drainage 
basin  overlaps  with  Appalachia,  a  region  that  sup- 
ports considerable  coal  mining  activities.  Coal  de- 
posits underlie  much  of  this  area.  Associated  with 
the  mining  for  coal  is  the  formation  of  acid  mine 
drainage  which  upon  entering  natural  streams 
leads  to  a  marked  reduction  in  stream  water  qual- 
ity. However,  sphagnum-dominated  wetlands  in 
Appalachia  have  the  ability  to  modify  acid  mine 
drainage,  minimizing  any  adverse  impacts  on 
downstream  water  quality.  This  study,  conducted 
at  Tub  Run  Bog,  a  23  ha  wetland  in  Tucker 
County,  West  Virginia,  illustrated  that  the  two 
primary  mechanisms  for  the  removal  of  iron  and  its 
retention  in  the  peat  deposit  are:  (1)  the  incorpora- 
tion of  iron  into  an  organically  bound  fraction  by 
adsorption  onto  the  peat,  and  (2)  the  formation  of 
iron  oxides.  The  former  mechanism  is  clearly 
finite,  with  the  maximum  iron  adsorption  capacity 
of  peat  being  a  measurable  quantity,  while  an 
upper  limit  on  the  accumulation  of  iron  oxides  has 
not  been  established.  (See  also  W88-04934)  (Lantz- 
LTT) 
W88-04950 


RADON,  RADIUM  AND  OTHER  RADIOAC- 
TIVITY IN  GROUND  WATER:  HYDROGEO- 
LOGIC  IMPACT  AND  APPLICATION  TO 
INDOOR  AIRBORNE  CONTAMINATION. 

National  Water  Well   Association,   Worthington, 

OH. 

Proceedings  of  the  NWWA  Conference,  April  7-9, 

1987,   Somerset,   New  Jersey.   Lewis   Publishers, 

Chelsea,    MI.    1987.    546   p.    Edited   by    Barbara 

Graves. 

Descriptors:  'Radon,  'Radium  radioisotopes, 
'Groundwater  pollution,  'Water  pollution  effects, 
Conferences,  Geohydrology,  Air  pollution,  Moni- 
toring, Water  quality,  Radioactivity,  Radioactivity 
effects. 

The  dangers  associated  with  the  inhalation  of 
short-lived  radon  decay  products  have  been  well 
documented.  The  U.S.  EPA  estimates  that  radon 
contaminates  one  in  eight  U.S.  homes  and  causes 
thousands  of  lung  cancer  deaths  each  year.  The 
fact  that  groundwater  is  one  of  the  many  sources 
of  radon  contamination  is  cause  for  concern,  con- 
sidering the  growing  number  of  persons  who  rely 


2 

3 


59 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


on  this  resource.  This  concern  prompted  the  Asso- 
ciation of  Ground  Water  Scientists  and  Engineers 
and  the  U.S.  EPA  to  host  this  conference  on 
radon,  radium,  and  other  radioactivity  in  ground- 
water in  Somerset,  New  Jersey,  on  April  7-9,  1987. 
The  conference  sessions  focused  on  the  following 
topics:  geologic  and  hydrogeologic  controls  influ- 
encing radon  occurrence;  monitoring  radon, 
radium,  and  other  radioactivity  from  geologic  and 
hydrogeologic  sources;  mining  impacts  on  the  oc- 
currence of  radon,  radium,  and  other  radioactivity 
in  groundwater;  sampling  and  analysis  of  radon, 
radium,  and  other  radioactivity  in  groundwater; 
radon  and  radium  in  water  supply  wells;  predictive 
models  for  the  occurrence  of  radon,  radium,  and 
other  radioactivity;  and  remedial  action  for  radon, 
radium,  and  other  radioactivity.  (See  W8  8-04981 
thru  W88-05012)  (Lantz-PTT) 
W88-04980 


GEOLOGIC  CONTROLS  AND  RADON  OC- 
CURRENCE IN  NEW  ENGLAND, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Earth 

Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 
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EFFECT  OF  URANIUM  SITING  IN  TWO-MICA 
GRANITES  ON  URANIUM  CONCENTRA- 
TIONS AND  RADON  ACITVLTY  IN  GROUND 
WATER, 

Shevenell  Gallen  and  Associates,  Inc.,  Portsmouth, 
NH. 

J.  B.  Wathen. 

IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  31-46,  3  fig,  1 
tab,  18  ref,  4  plates. 

Descriptors:  *Uranium,  *Radon,  *Groundwater 
pollution,  'Radioisotopes,  *Granite,  *Well  water, 
*Water  pollution  sources,  Path  of  pollutants,  Geol- 
ogy, Geohydrology,  Feldspar,  Maine,  New  Hamp- 
shire, Leaching,  Wells. 

Two-mica  granites  have  been  identified  as  having 
the  potential  to  yield  groundwater  containing  ele- 
vated levels  of  Rn-222.  Wide  variations  between 
individual  wells  and  between  average  activities  for 
wells  drilled  into  apparently  lithologically  similar 
rock  bodies  suggest  complex  controls  on  factors 
predisposing  high  radon  concentrations  in  ground- 
water. Research  into  factors  affecting  levels  of  Rn- 
222  was  conducted  on  wells  drilled  into  four  two- 
mica  plutons  in  Maine  and  New  Hampshire.  The 
study  included  the  analysis  of  the  well  water  sam- 
ples for  uranium  concentration  as  well  as  autora- 
diographic studies  of  rock  samples  from  outcrops 
spatially  associated  with  the  specific  wells.  Photo- 
micrographs of  the  rocks  and  the  exposed  autora- 
diographs  were  compared.  In  all  the  two-mica 
rock  samples  studied,  uranium  was  found  to  be 
sited  along  grain  boundaries,  in  microcracks,  and 
on  alteration  sites  in  the  rock  rather  than  in  dis- 
crete mineral  phases.  Groundwater  with  the  higher 
concentrations  of  uranium  was  found  to  be  associ- 
ated with  the  siting  of  the  uranium  on  altered 
plagioclase  feldspar  grains  in  the  granite.  Lower 
uranium  concentrations  and  lower  and  less  variable 
activities  of  Rn-222  was  associated  with  the  siting 
of  uranium  on  altered  biotite  grains.  The  distinc- 
tion between  these  two  modes  of  siting  may  be 
attributable  to  the  relative  strength  with  which  the 
uranium  is  retained  in  the  two  types  of  sites.  The 
uranium  is  retained  on  the  ferric  hydroxide  alter- 
ation sites  on  the  biotite  approximately  1,000,000 
more  strongly  than  on  the  altered  plagioclase.  The 
relatively  loose  retention  of  uranium  on  altered 
plagioclase  grains  provides  the  basis  for  mecha- 
nisms for  the  leaching,  transport,  and  reconcentra- 
tion  of  uranium.  One  implication  of  the  existence 
of  accumulations  of  uranium  is  that  groundwater  in 
contact  with  secondary  uranium  mineralization 
will  be  in  contact  with  the  decay  products  of  the 
uranium.  This  includes  radon,  which  of  all  the 
isotopes  in  the  U-238  decay  chain,  is  the  most 
soluble  in  groundwater.  (See  also  W8  8-04980)  (Au- 
thor's abstract) 
W88-04983 


SOURCE  AND  DISTRIBUTION  OF  NATURAL 
RADIOACTIVITY  IN  GROUND  WATER  IN 
THE  NEWARK  BASIN,  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ. 
O.  S.  Zapecza,  and  Z.  Szabo. 

IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  47-68,  5  fig, 
30  ref. 

Descriptors:  *Water  pollution  sources,  'Radioac- 
tivity,  'Radioisotopes,  'Groundwater  pollution, 
'Newark,  'New  Jersey,  Uranium,  Groundwater 
supply,  Radiation,  Geophysics,  Gamma  rays,  Ge- 
ology, Geochemistry,  Sandstone,  Wells. 

Elevated  levels  of  naturally  occurring  radionu- 
clides in  groundwater  are  associated  with  uranium 
enrichment  in  the  Newark  Basin  of  New  Jersey. 
The  factors  controlling  the  concentration,  distribu- 
tion, and  migration  of  these  radionuclides  in 
groundwater  are  being  studied  by  the  U.S.  Geo- 
logical Survey,  in  cooperation  with  the  New 
Jersey  Department  of  Environmental  Protection, 
Division  of  Water  Resources.  Groundwater  from 
260  sites  in  the  basin  was  analyzed  to  determine  the 
distribution  of  gross  alpha-particle  radiation.  High 
levels  of  gross  alpha  radiation  (>  15  piC/L  maxi- 
mum contaminant  level  established  by  the  U.S. 
EPA)  were  found  predominantly  in  groundwater 
near  the  contact  of  the  Lockatong  and  Passaic 
Formations  along  the  southeastern  part  of  the 
basin,  and  in  the  Hopewell  and  Flemington  fault 
blocks,  where  these  formations  are  repeated.  The 
source  of  the  radioactivity  has  been  determined  by 
borehole  geophysical  testing  and  analysis  of  litho- 
logic  cores.  Natural  gamma-ray  logs  of  wells  near 
the  Lockatong-Passaic  contact  depict  thin  but  lat- 
erally extensive  zones  of  high  radioactivity.  Analy- 
sis of  lithologic  cores  of  these  zones  indicates  that 
uranium  is  concentrated  in  black  mudstones  that 
contain  abundant  pyrite  mineralization.  The  color 
and  mineralogy  of  the  radioactive  beds  suggests 
that  the  uranium  was  deposited  in  a  reducing  envi- 
ronment. This  is  consistent  with  the  geochemical 
behavior  of  uranium  precipitating  in  reducing  envi- 
ronments and  mobilizing  in  oxidizing  environ- 
ments. The  uranium-bearing  black  mudstones, 
which  are  common  in  the  Lockatong  and  lower 
Passaic  Formations,  are  the  primary  source  of  ra- 
dionuclides in  the  groundwater  of  the  basin.  The 
upper  part  of  the  Passaic  Formation,  which  is 
composed  primarily  of  red  shale  and  sandstone, 
contains  groundwater  with  relatively  low  concen- 
trations of  radionuclides.  Localized  and  widely 
scattered  occurrences  of  elevated  radioactivity  in 
groundwater  are  found  in  the  sandstone  of  the 
Stockton  Formation.  Groundwater  from  the  basalt 
and  diabase  aquifers  in  the  basin  contains  low 
levels  of  radionuclides.  (See  also  W88-04980)  (Au- 
thor's abstract) 
W88-04984 


ELEVATED  LEVELS  OF  RADIOACTIVITY  IN 
WATER  WELLS  IN  LOS  ANGELES  AND 
ORANGE  COUNTIES,  CALIFORNIA, 

Alton  Geoscience,  Irvine,  CA. 
J.  Wiegand,  G.  Yamamoto,  and  W.  Gaston. 
IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  71-82,  5  fig,  3 
tab,  2  ref. 

Descriptors:  'Radioactivity,  'Well  water, 
'Groundwater  pollution,  'California,  'Fate  of  pol- 
lutants, 'Radon,  'Radium  radioisotopes,  'Urani- 
um, Path  of  pollutants,  Groundwater  quality, 
Drinking  water,  Water  quality  control,  wells. 

Levels  of  gross  alpha  particle  radioactivity  nearly 
three  times  the  maximum  contamination  levels 
(MCL)  have  been  detected  for  several  years  in 
well  waters  and  related  surface  waters  in  Los 
Angeles  and  Orange  Counties,  California.  A  few 
elevated  levels  of  uranium  have  also  been  record- 
ed. The  affected  wells  and  related  surface  waters 
represent  only  a  minor  fraction  of  water  sampled 
and   tested   in   this   area.    None  of  the   excessive 


radioactivity  is  believed  to  persist  in  the  municipal 
waters  sold  to  the  public,  due  to  the  customary 
blending  of  waters  from  several  wells  or  sources 
which  water  purveyors  practice.  Presented  here  is 
a  preliminary  survey  of  the  occurrence,  possible 
sources,  fate,  and  implications  of  these  elevated 
radioactivity  levels.  Very  little  is  known  about  the 
radionuclides  derivative  from  the  gross  alpha  and 
uranium  detected,  although  no  elevated  levels  of 
radium-226  were  reported  in  Los  Angeles  County. 
The  presence  of  radium-228,  and/or  radon-222  in 
significant  quantities  cannot  be  ruled  out.  If  the 
blending  of  water  supplies  from  several  wells 
maintains  the  water  offered  to  the  public  within 
the  MCLs,  then  no  problem  can  be  said  to  exist. 
Similarly,  if  the  trend  over  time  is  for  a  relative 
decrease  in  the  levels  of  gross  alpha  as  a  high 
water  throughput  disperses  and  dilutes  the  radioac- 
tive contaminants,  then  health  risks  should  dimin- 
ish. The  converse  of  these  conditions  also  might 
occur.  (See  also  W88-04980)  (Lantz-PTT) 
W88-04985 


PRELIMINARY  ASSESSMENT  OF  FACTORS 
AFFECTING  RADON  LEVELS  IN  IDAHO, 

Tennessee  Technological  Univ.,  Cookeville.  Water 
Resources  Center. 

A.  E.  Ogden,  W.  B.  Welling,  R.  D.  Funderburg, 
and  L.  C.  Boschult. 

IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  83-96,  7  fig,  5 
tab,  8  ref. 

Descriptors:  'Air  pollution,  'Radon,  'Groundwat- 
er pollution,  'Idaho,  'Fate  of  pollutants,  'Housing, 
Surveys,  Water  pollution  effects,  Geohydrology, 
Granite,  Radioactivity,  Aquifers. 

Much  of  Idaho  is  underlain  by  granitic  and  related 
rocks  associated  with  the  Idaho  Batholith.  Since 
granitic-type  rocks  commonly  have  higher  concen- 
trations of  radium  which  decays  to  radon,  the 
Idaho  Division  of  Environment  obtained  a  grant 
from  the  Idaho  Cancer  Coordinating  Committee  to 
survey  radon  levels  throughout  the  state.  The  re- 
sults of  the  first  phase  of  this  state-wide  survey  are 
presented  along  with  an  examination  of  the  possi- 
ble factors  affecting  these  levels  in  two  Idaho 
counties.  The  results  indicate  that  earth  covered 
homes  have  the  highest  radon  levels,  but  the  pres- 
ence or  absence  of  a  basement  or  crawl  space  does 
not  appear  to  significantly  affect  radon  levels. 
Also,  there  was  no  significant  difference  between 
homes  that  are  weatherized  versus  those  that  are 
not.  The  type  of  heating  in  the  homes  and  presence 
or  absence  of  an  air  cleaning  system  also  seem  to 
have  little  influence  on  the  radon  levels.  A  more 
detailed  look  at  radon  levels  in  Ada  and  Kootenai 
counties  suggests  that  levels  are  higher  if  the  home 
is  near  a  fault  and  also  where  the  water  tables  is 
deeper.  The  greater  the  granitic  composition  of  the 
alluvium  and  outwash  on  which  homes  are  built, 
the  greater  the  possibility  of  higher  radon  levels. 
(See  also  W88-04980)  (Lantz-PTT) 
W88-04986 


NATURAL  RADIOACnVITY  IN  SOME 
GROUNDWATERS  OF  THE  CANADIAN 
SHIELD, 

Atomic  Energy  of  Canada  Ltd.,  Pinawa  (Manito- 
ba). 

A.  E.  Lemire,  and  M.  Gascoyne. 
IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  97-110,  3  fig, 
6  tab,  14  ref. 

Descriptors:  'Groundwater  pollution,  'Canada, 
'Radioactivity,  'Water  pollution  sources,  'Pollut- 
ant identification,  Uranium,  Radon,  Radium, 
Wells,  Groundwater  quality,  Geochemistry,  Geo- 
hydrology, Granite,  Bicarbonates. 

High  levels  of  uranium  and  radon  were  found  in 
some  individual  wells  in  the  Lac  du  Bonnet  region 
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of  ManiCoba.  Considerable  variation  in  concentra- 
tion was  observed  between  individual  wells  locat- 
ed within  a  small  geographic  area.  The  cause  of 
the  individual  high  concentrations  is  thought  to  be 
a  combination  of  localized  enrichment  in  overbur- 
den and  granitic  bedrock  and  of  the  high  bicarbon- 
ate oxygenated  groundwater  of  the  region.  A  simi- 
lar survey  was  carried  out  in  the  Atikokan  region 
of  northwestern  Ontario.  Uranium  concentrations 
were  low,  but  high  radon  levels  were  observed  in 
some  drill  holes.  At  the  Atikokan  site,  the  presence 
of  significant  excess  radon  correlated  with  proxim- 
ity to  fault  zones  in  the  granitic  bedrock.  As  a 
remedial  measure,  a  uranium  and  radium  removal 
system  for  individual  household  use  was  designed 
and  tested  and  is  now  available  commercially.  (See 
also  W88-04980)  (Lantz-PTT) 
W88-04987 


DETERMINATION  OF  BULK  RADON  EMA- 
NATION RATES  BY  HIGH  RESOLUTION 
GAMMA-RAY  SPECTROSCOPY, 

Boston  Coll.,  Chestnut  Hill,  MA.  Dept.  of  Geolo- 
gy and  Geophysics. 

For  primary  bibliographic  entry  see  Field  5A. 
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RADON  IN  GROUNDWATER  OF  THE  LONG 
VALLEY  CALDERA,  CALIFORNIA, 

Lawrence  Berkeley  Lab.,  CA. 
S.  Flexser,  H.  A.  Wollenberg,  and  A.  R.  Smith. 
IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  131-149,  11 
fig,  2  tab,  13  ref.  DOE  Contract  No.  DE-AC03- 
76SF-00098. 

Descriptors:  *Path  of  pollutants,  *Radon, 
•Groundwater  pollution,  'California,  *Long 
Valley,  *Pollutant  identification,  Water  tempera- 
ture, Conductivity,  Fate  of  pollutants,  Groundwat- 
er quality,  Monitoring,  Geohydrology,  Radioiso- 
topes, Uranium,  Earthquakes. 

In  the  Long  Valley  caldera,  an  area  of  recently 
(approximately  550  y)  active  volcanism  and  cur- 
rent seismic  activity,  222-Rn  concentrations  in  hot, 
warm,  and  cold  spring  waters  have  been  measured 
since  1982.  Rn  contents  of  the  waters  correlate 
inversely  with  temperature  and  specific  conduct- 
ance, with  high  concentrations  (1500  to  2500  pCi/ 
1)  occurring  in  dilute  cold  springs  on  the  margins 
of  the  caldera,  and  low  concentrations  (12  to  25 
pCi/1)  in  hot  to  boiling  springs.  Rn  correlates  only 
slightly  with  the  uranium  contents  of  the  rocks 
which  host  the  hydrological  system  feeding  the 
springs,  which  encompass  a  wide  range  of  rock 
types.  Anomalous  changes  in  groundwater  Rn  con- 
tents may  accompany  or  precede  earthquake  activ- 
ity, and  a  continuous  Rn  monitoring  system  was 
installed  in  1983  to  monitor  short-term  variations. 
A  gamma  detector  was  submerged  in  a  natural 
pond  fed  by  11  C  spring  waters  with  about  700 
pCi/1  Rn;  measured  gamma  activity  was  due 
almost  entirely  to  222-Rn  in  the  water.  The  gamma 
record,  which  is  integrated  hourly,  showed  a  con- 
sistent, pronounced  diurnal  variation  (about  30% 
of  mean  count  rate),  and  weaker  higher  frequency 
variations.  This  pattern  correlates  well  with  small 
variations  (<  1  C)  in  water  temperature  at  the  Rn 
monitoring  point,  and  is  strongly  influenced  by 
precipitation  and  by  patterns  of  water  flow  in  the 
pond.  It  does  not  adhere  closely  to  an  earth  tidal 
pattern.  These  environmental  effects  on  the  radon 
record  may  mask  responses  to  small  or  distant 
seismic  events.  To  date,  anomalous  changes  in 
waterborne  Rn  have  been  observed  in  connection 
with  at  least  one  earthquake,  which  occurred  close 
to  the  monitoring  site.  This  continuing  study  points 
out  that  an  understanding  of  the  geological  setting, 
its  associated  hydrological  system,  and  environ- 
mental influences  is  necessary  to  properly  evaluate 
concentrations  and  changes  in  groundwater  radio- 
activity. (See  also  W88-04980)  (Author's  abstract) 
W88-04989 


RADIOACTIVITY      IN      HOCKING      RIVER 
BASIN, 


Ohio  Univ.,  Athens. 
M.  U.  Ahmad,  and  R.  W.  Finlay. 
IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  153-170,  4  fig, 
1  tab,  30  ref. 

Descriptors:  *Radioactivity,  'Hocking  River, 
•Ohio,  'Path  of  pollutants,  'Environmental  ef- 
fects, Potassium  radioisotopes,  Uranium  radioiso- 
topes, Thorium  radioisotopes,  Coal  mining,  Drink- 
ing water,  Shale,  Stream  sediments,  Municipal 
water,  River  water. 

The  way  in  which  radiological  burdens  are  altered 
by  coal  mining  activities,  were  examined  in  an 
Appalachian  watershed,  the  Hocking  River  Basin, 
Ohio.  This  study  sought  to  identify  specific  nu- 
clides and  their  respective  concentration  in  various 
mediums.  The  concentrations  of  40-K,  238-U,  235- 
U,  232-Th  and  their  respective  daughter  products 
are  determined  for  the  major  mineable  coal  seams, 
their  associated  roof  shales  and  other  miscellaneous 
lithologies  located  in  the  Hocking  River  Basin.  In 
addition,  the  concentrations  of  these  nuclides  are 
also  determined  for  stream  sediments  and  water 
samples  from  the  Hocking  River  and  its  major 
tributaries.  The  maximum  and  minimum  uranium 
concentrations  are:  for  coal,  14.97  micrograms/g  (8 
Redstone  Coal)  and  0.03  micrograms/g  (6  Middle 
Kittanning  Coal)  respectively;  and  for  shale,  9.82 
micrograms/g  (Harlem  shale)  and  0.06  micro- 
grams/g (Middle  Kittanning  roof  shale).  The  maxi- 
mum and  minimum  thorium  concentrations  are:  for 
coal,  7.32  micrograms/g  (8A  Redstone  Coal)  and 
0.11  micrograms/g  (6  Middle  Kittanning  Coal); 
and  for  shale,  7.57  micrograms/g  (Lower  Freeport 
roof  shale)  and  0.17  micrograms/g  (Middle  Kittan- 
ning roof  shale).  The  alpha  activity  of  a  treated 
water  sample  from  the  Athens  municipal  water 
supply  is:  0.013  pCi/1  for  235-U,  0.220  pCi/1  for 
234-U,  and  0.180  pCi/1  for  238-U.  These  values  are 
slightly  below  the  average  alpha  activity  of  the 
river  water  samples.  The  alpha  activity  of  the  river 
water  samples  discussed  in  this  study,  is  consider- 
ably below  the  1 5  pCi/1  gross  alpha  activity  maxi- 
mum contaminant  level  (MCL)  set  by  the  US  EPA 
for  potable  drinking  water  supply  standards.  (See 
also  W88-04980)  (Lantz-PTT) 
W88-04990 


FACTORS  CONTROLLING  URANIUM  AND 
RADIUM  ISOTOPIC  DISTRIBUTIONS  FN 
GROUNDWATERS  OF  THE  WEST-CENTRAL 
FLORIDA  PHOSPHATE  DISTRICT, 

C.  L.  Humphreys. 

IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  171-189,  7  fig, 
3  tab,  15  ref. 

Descriptors:  *Path  of  pollutants,  'Uranium  radioi- 
sotopes, 'Radium  radioisotopes,  'Groundwater 
pollution,  'Florida,  'Phosphate  mining,  Environ- 
mental effects,  Aquifers,  Radioisotopes,  Drinking 
water. 

Phosphorite  sediments  are  enriched  in  238-U  and 
its  decay  daughters  including  234-U  and  226-Ra.  It 
has  been  suggested  that  the  extent  to  which  these 
radioisotopes  interact  with  and  are  distributed 
throughout  the  hydrosphere  is  enhanced  by  phos- 
phate mining  operations.  Groundwater  and  aquifer 
materials  from  mined,  mineralized  but  unmined 
and  from  economically  unmineralized  areas  were 
analyzed  to  determine  uranium  and  Ra-226  content 
and  234-U/238-U  and  226-Ra/238-U  activity 
ratios.  Samples  were  obtained  from  all  three 
aquifers  that  underlie  the  area:  the  surficial,  sec- 
ondary artesian  and  Floridan  aquifers.  The  data 
were  then  correlated  with  prevailing  hydrogeoche- 
mical  conditions  to  determine  to  what  degree 
mining  operations  alter  natural  conditions  with  re- 
spect to  the  distribution  of  uranium-series  isotopes. 
Impacts  of  the  phosphate  mining  process  appear  to 
be  overridden  by  natural  conditions  with  respect 
to  radioisotopic  distributions  of  uranium  and 
radium  in  groundwaters  of  the  study  area.  These 


natural  phenomena  include:  (I)  the  presence  of  a 
uranium  BOUTCe,  either  a  primary  enrichment  or  a 
secondary  accumulation;  and  (2)  the  residence  time 
of  groundwater  within  the  How  system  which  di- 
rectly influences  oxidation-reduction  potential  and 
total  dissolved  solid  content  of  groundwater.  Data 
indicate  that  mining  operations  appear  to  slightly 
alter  natural  uranium  distributions.  Radium  con- 
centrations and  distributions  were  not  affected  by 
mining  operations.  Highest  concentrations  of  226- 
Ra  and  excessively  high  226-Ra/238-U  activity 
ratios  were  found  to  occur  in  aquifers  of  the  down- 
gradient,  unmineralized  portion  of  the  study  area. 
Average  concentrations  of  226-Ra  exceeded  the 
US  EPA  drinking  water  standard  of  5.0  pCi/1  for 
combined  activities  of  radium  isotopes  in  this  por- 
tion of  the  study  area.  Groundwater  quality  in  the 
unmineralized  downgradient  area,  specifically, 
high  total  dissolved  solids  and  low  oxidation-re- 
duction potential,  are  a  product  of  a  longer  resi- 
dence time.  (See  also  W88-04980)  (Lantz-PTT) 
W88-04991 


SAMPLING  AND  ANALYSIS  OF  DISSOLVED 
RADON-222  IN  SURFACE  AND  GROUND 
WATER, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-04992 


RADON-222  CONCENTRATION  OF  GROUND- 
WATER FROM  A  TEST  ZONE  OF  A  SHAL- 
LOW ALLUVIAL  AQUIFER  IN  THE  SANTA 
CLARA  VALLEY,  CALIFORNIA, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
L.  Semprini. 

IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  205-218,  4  fig, 
3  tab,  22  ref.  EPA  Contract  No.  CR  812220. 

Descriptors:  'Radon,  'Groundwater  pollution, 
'Path  of  pollutants,  'Alluvial  aquifers,  'Santa 
Clara,  'California,  'Geohydrology,  Fate  of  pollut- 
ants, Geochemistry,  Chemical  analysis,  Aquifers, 
Pollutant  identification. 

The  short  half-life  of  radon,  its  rapid  equilibration 
in  the  pore  fluid,  and  its  inability  to  react  with  the 
solid  matrix  make  the  radon  concentration  a  good 
indicator  of  changes  in  the  emanation  source 
caused  by  changes  in  local  geologic  conditions. 
These  changes  should  be  reflected  in  spatial  varia- 
tion in  radon  concentration  of  the  groundwater.  In 
this  study,  the  radon  concentration  in  groundwater 
from  a  experimental  test  zone  in  a  shallow  alluvial 
aquifer  in  the  Santa  Clara  Valley,  California,  was 
measured  to  study  its  relationship  to  the  hydrogeo- 
logic characteristics  of  the  test  zone.  The  objec- 
tives of  the  radon  study  were:  (1)  to  measure  the 
spatial  variability  of  the  groundwater's  radon  con- 
centration over  small  distances  to  determine  the 
concentration's  relationship  to  the  local  hydrogeo- 
logy;  (2)  to  study  the  emanation  rate  of  radon  from 
aquifer  core  samples  as  a  function  of  particle  size; 
(3)  to  estimate  the  porosity  on  the  aquifer  based  on 
emanation  values  and  groundwater  radon  concen- 
tration; and  (4)  to  assess  whether  emanation  char- 
acteristics of  the  aquifer  solids  are  consistent  with 
the  hydrogeologic  relationships.  The  reasonable 
estimates  of  aquifer  porosity  based  on  the  radon 
measurements,  indicate  that  the  emanation  studies 
of  aquifer  solids  performed  in  the  laboratory  in 
conjunction  with  measurements  of  groundwater 
radon  concentration  are  of  value  in  studying  inter- 
actions of  groundwater  with  the  aquifer  solid 
matrix.  The  emanation  data  support  the  hydrogeo- 
logy  data  that  suggest  higher  radon  concentrations 
in  the  aquifer  result  from  spatial  heterogeneities  in 
the  solid  matrix  of  the  aquifer.  Higher  radon  con- 
centrations result  from  a  zone  of  higher  emanating 
sands  upgradient  of  observation  wells.  The  data 
indicate  that  the  groundwater  radon  concentration 
results  from  emanation  from  both  sands  and  grav- 
els along  the  south-north  transect.  The  data  also 
suggest  that  contaminants  in  the  groundwater 
flowing  through  the  test  zone  will  interact  with  a 
range  of  particle  sizes.  This  information  has  impor- 
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tant  implications  on  the  fate  and  transport  of  con- 
taminants through  the  test  zone.  (See  also  W88- 
04980)  (Lantz-PTT) 
W88-04993 


NATIONWIDE  DISTRIBUTION  OF  RA-228, 
RA-226,  RN-222,  AND  U  IN  GROUNDWATER, 

RPA  International,  Inc.,  Columbia,  SC. 
J.  Michel,  and  M.  J.  Jordana. 
IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  227-240,  4  fig, 
2  tab,  16  ref. 

Descriptors:  *Path  of  pollutants,  *Radium  radioi- 
sotopes, *Radon  radioisotopes,  'Groundwater  pol- 
lution, *Maps,  *Distribution  patterns,  Uranium, 
Public  waters,  Drinking  water,  Water  supply,  Geo- 
chemistry, Aquifers. 

Development  of  estimates  of  the  number  of  public 
water  supplies  expected  to  have  radionuclides  (ura- 
nium, 226-Ra,  228-Ra,  and  222-Rn)  in  the  drinking 
water,  and  the  number  of  people  consuming  drink- 
ing water  having  the  radionuclides  present  at  vari- 
ous levels  of  concern,  are  difficult  because  of  the 
scarcity  potential  for  bias  of  available  measure- 
ments of  public  drinking  water  supplies.  One  ap- 
proach funded  by  the  US  EPA  was  the  develop- 
ment of  a  conceptual  model  for  228-Ra  which 
predicted  its  occurrence  in  groundwater  based  on 
the  geochemical  and  hydrological  characteristics 
of  the  aquifer.  This  model  was  used  to  prepare  the 
drinking  water  occurrence  document  for  228-Ra. 
The  same  approach  was  used  for  the  estimation  of 
uranium,  226-Ra,  and  radon  occurrence  in  ground- 
water. It  was  the  objective  of  this  study  to  prepare 
nationwide  maps,  presenting  the  groundwater  oc- 
currence level  estimates  by  county  for  these  natu- 
ral radionuclides.  The  occurrence  levels  area  esti- 
mated semiquantitatively,  using  3-5  categories  of 
occurrence,  with  estimated  concentration  ranges 
associated  with  each  category.  (See  also  W88- 
04980)  (Lantz-PTT) 
W88-04995 


RADON  MEASUREMENT  IN  STREAMS  TO 
DETERMINE  LOCATION  AND  MAGNITUDE 
OF  GROUND- WATER  SEEPAGE, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-04996 


POLONIUM  IN  THE  SURFICIAL  AQUIFER 
OF  WEST  CENTRAL  FLORIDA, 

Florida  State  Univ.,  Tallahassee. 
W.  C.  Burnett,  J.  B.  Cowart,  and  P.  A.  Chin. 
IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  251-269,  5  fig, 
6  tab,  1 3  ref.  Florida  Inst,  of  Phosphate  Research 
Contract  No.  83-05-016S  and  State  of  Florida 
Dept.  of  Environmental  Regulation  Contract  No. 
WM  147. 

Descriptors:  *Water  pollution  sources,  'Polonium, 
•Aquifers,  *Florida,  Radon,  Radioactivity,  Chemi- 
cal analysis,  Pollutant  identification,  Hydrogen  ion 
concentration,  Well  water,  Acidic  water,  Sulfides. 

Analysis  of  water  from  shallow  wells  in  west  cen- 
tral Florida  has  revealed  the  existence  of  a  number 
of  wells  with  high  concentrations  of  210-Po,  a 
radioactive  daughter  of  222-Rn.  Many  concentra- 
tions are  considerably  higher  than  the  Federal 
EPA  maximum  contaminant  levels  for  total  alpha 
radioactivity  (15  pCi/1).  These  high  concentrations 
are  surprising  in  view  of  the  particle-active  nature 
of  polonium.  Measured  210-Po  activities  range 
from  less  than  1  to  over  500  pCi/1  in  filtered 
samples,  and  from  less  than  1  to  over  2,500  pCi/1  in 
unfiltered  samples.  Measurements  of  222-Rn 
showed  a  range  from  less  than  100  to  over  40,000 
pCi/1  and  a  range  of  1  to  10  pCi/1  for  the  longest 
lived  radon  daughter,  210-Po.  The  chemical  char- 


acteristics of  the  waters  high  in  polonium  suggests 
a  possible  association  between  high  210-Po  activity 
and   acidic   waters  containing   sulfide.   (See   also 
W88-04980)  (Author's  abstract) 
W88-04997 


TECHNIQUE  FOR  THE  RAPID  EXTRACTION 
OF  RADON-222  FROM  WATER  SAMPLES 
AND  A  CASE  STUDY, 

University  of  Southern  California,  Los  Angeles. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-04998 


RADON     SURVEY     OF     THE     AMERICAN 
WATER  WORKS  SYSTEM, 

American  Water  Works  Service  Co.,  Marlton,  NJ. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-05000 


EXTREME  LEVELS  OF  222-RN  AND  U  IN  A 
PRIVATE  WATER  SUPPLY, 

Maine  Univ.,  Orono.  Dept.  of  Civil  Engineering. 
J.  D.  Lowry,  D.  C.  Hoxie,  and  E.  Moreau. 
IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  363-375,  7  fig, 
1  tab,  24  ref.  EPA  Grant  No.  R8108290. 

Descriptors:  *Radon,  *Uranium,  *Water  supply, 
*Water  pollution  sources,  *Path  of  pollutants, 
Water  quality  control,  Air  pollution,  Activation 
carbon,  Radioactivity,  Adsorption,  Water  treat- 
ment. 

There  are  legitimate  health  concerns  associated 
with  internal  organ  cancers  for  waterborne  222-Rn 
and  with  U  toxicity  at  the  extreme  levels  existing 
in  water  supplies.  In  addition,  the  elevated  indoor 
air  222-Rn  levels  that  result  from  waterborne  222- 
Rn  via  water  use  are  a  significant  health  concern  in 
terms  of  lung  cancer.  Information  is  presented  that 
updates  previous  studies  about  a  private  watr 
supply  in  Leeds,  Maine,  particularly  the  ramifica- 
tions on  treatment  alternatives  associated  with  the 
presence  of  both  222-Rn  and  U  in  a  water  supply. 
It  is  demonstrated  that  it  is  possible  to  effectively 
reduce  elevated  222-Rn  levels  in  indoor  air 
through  the  removal  of  222-Rn  from  the  water 
supply.  In  situations  where  there  are  other  signifi- 
cant contributors  of  222-Rn,  water  treatment  will 
only  reduce  the  airborne  222-Rn  in  proportion  to 
its  contribution  to  the  water  supply.  Based  upon 
the  results  of  this  study,  the  following  conclusions 
are  made:  (1)  A  water  supply,  with  an  extremely 
high  222-Rn  level  averaging  41,590  bq/1  (1,124,000 
pCi/1)  was  found  to  be  contributing  nearly  100% 
of  the  elevated  222-Rn  measured  in  the  indoor  air; 
(2)  A  properly  designed  water  treatment  system  is 
capable  of  bringing  airborne  222-Rn  levels  down 
to  normal  background  levels;  (3)  The  granluated 
activated  carbon  (GAC)  adsorption/decay  steady 
state  222-Rn  removal  efficiency  has  ranged  be- 
tween 99.99%  and  97.5%;  (4)  GAC  has  a  signifi- 
cant capacity  to  adsorb  U  and  removals  in  this 
application  were  nearly  100%  for  100  to  200  days 
(1200  to  2400  bed  volumes);  (5)  A  saturation  of  the 
GAC  with  adsorbed  U  appeared  to  slightly  reduce 
the  efficiency  of  steady  state  222-Rn  removal,  but 
does  not  appear  to  present  a  significant  problem; 
and  (6)  A  strong  positive  correlation  between  222- 
Rn  and  gross  alpha  (U)  was  found  for  the  influent 
concentrations.  (See  also  W88-04980)  (Lantz-PTT) 
W88-05O02 


RADIUM-226  AND  RADON-222  IN  DOMESTIC 
WATER  OF  HOUSTON-HARRIS  COUNTY, 
TEXAS, 

Texas  Univ.  Health  Science  Center  at  San  Anto- 
nio. 

I.  Cech,  M.  Lemma,  H.  M.  Prichard,  and  C.  W. 
Kreitler. 

IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  377-402,  12 
fig,  3  tab,  41  ref. 


Descriptors:  'Radium,  *Radon,  *Houston,  'Harris 
County,  *Texas,  *Well  water,  *Domestic  water, 
•Water  quality,  *Path  of  pollutants,  'Water  pollu- 
tion sources,  Water  quality,  Groundwater  quality, 
Statistical  analysis,  Geohydrology,  Recharge, 
Water  depth,  Salt  domes. 

Anomalous  concentrations  of  226-Ra  and  222-Rn 
are  shown  to  exist  in  the  Greater  Houston-Harris 
County  area  (Texas  Gulf  Coast).  The  findings  sum- 
marized in  this  paper  present  an  encouraging  pic- 
ture for  predicting  depths  and  locations  in  the  Gulf 
Coast  where  elevated  Ra  and  Rn  concentrations 
may  be  encountered.  Two  to  four  key  variables 
accounted  for  the  statistically  significant  variation 
(from  38-74%)  in  concentrations  observed  under 
field  conditions.  The  proximity  of  salt  domes  was  a 
strong  predictor  of  the  presence  of  Ra  and  Rn  in 
well  water,  particularly  in  combination  with  a  cer- 
tain range  of  pumping  depths.  The  authors  advise 
against  developing  domestic  wells  near  salt  domes, 
especially  wells  180  m  and  deeper.  (See  also  W88- 
04980)  (Lantz-PTT) 
W88-O50O3 


RADIUM,  RADON  AND  URANIUM  ISOTOPES 
IN  GROUNDWATER  FROM  CAMBRIAN-OR- 
DOVICIAN  SANDSTONE  AQUIFERS  IN  ILLI- 
NOIS, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
R.  H.  Gilkeson,  and  J.  B.  Cowart. 
IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  403-422,  8  fig, 
22  ref. 

Descriptors:  *Radium,  *Radon,  'Uranium, 
•Groundwater  pollution,  'Water  pollution 
sources,  'Illinois,  *Geochemistry,  Path  of  pollut- 
ants, Thorium,  Radioisotopes,  Drinking  water 
Barite,  Radioactivity,  Chemical  analysis,  Bedrock, 
Sandstone,  Geohydrology,  Aquifers. 

The  regional  occurrences  of  selected  radioactive 
isotopes  in  groundwater  were  studied  in  an  investi- 
gation of  the  natural  geologic  sources  of  high 
concentrations  of  226-Ra  and  228-Ra  in  ground- 
water from  wells  finished  in  the  Cambrian  and 
Ordovician  bedrock  in  northern  Illinois.  The  com- 
bined dissolved  concentration  of  the  two  isotopes 
ranges  from  2.0  to  greater  than  50.0  pCi/1.  Over 
100  public  water  supplies  in  northern  Illinois 
exceed  the  US  EPA  Interim  Drinking  Water 
Standard  of  5.0  pCi/1.  Most  supply  wells  are  over 
1000  feet  deep  and  open  to  receive  groundwater 
from  sandstone,  dolomite  and  shale  lithologies. 
The  most  productive  aquifer  units,  the  sandstones, 
provide  the  high  dissolved  radium  concentrations. 
Dissolved  concentrations  of  222-Rn  range  from 
40.0  to  1000  pCi/1.  The  combined  dissolved  con- 
centrations of  238-U  and  234-U  range  from  <  0.1 
pCi/1  to  8.0  pCi/1;  concentrations  >  1.0  pCi/1 
reflect  marked  enrichment  in  234-U.  Over  large 
regions  of  northern  Illinois  groundwater  in  the 
Cambrian-Ordovician  bedrock  is  uniquely  en- 
riched in  234-U.  Dissolved  concentrations  of  226- 
Ra  are  poorly  correlated  with  dissolved  concentra- 
tions of  238-U,  234-U,  222-Rn  and  228-Ra.  Howev- 
er, a  significant  source  of  dissolved  226-Ra  is  the 
chemical  precipitation  adsorption  of  the  parent 
238-U,  234-U  and  230-Th  nuclides  on  silica  sur- 
faces of  the  sandstones.  A  significant  source  of 
dissolved  228-Ra  is  the  occurrence  of  232-Th-en- 
riched  accessory  minerals  in  the  sandstone  bed- 
rock. The  ionic  strength  of  groundwater  is  an 
important  control  on  the  dissolution  of  226-Ra. 
Mechanisms  important  to  the  dissolution  of  both 
226-Ra  and  228-Ra  are  alpha  recoil  and,  in  specific 
localities,  the  solubility  of  barite.  (See  also  W88- 
04980)  (Author's  abstract) 
W88-O50O4 


RADON  PRODUCTION  IN  PUMPING  WELLS, 

New  Mexico   Inst,   of  Mining  and  Technology, 

Socorro. 

C.  S.  Chen,  and  J.  L.  Wilson. 

IN:  Radon,  Radium  and  Other  Radioactivity  in 

Ground  Water:  Hydrogeologic  Impact  and  Appli- 
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cation  to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  423-436,  5  fig, 
18  ref. 

Descriptors:  'Groundwater  pollution,  •  Pumping 
wells,  'Radon,  *Wells,  'Water  pollution  sources. 
Bedrock,  Geohydrology,  Pumping  rate,  Ground- 
water management.  Mathematical  analysis,  Pollut- 
ant identification,  Geologic  fractures. 

A  simple  conceptual  model  of  radon  production  in 
wells  pumping  water  from  fractured  crystalline 
bedrock  was  examined  analytically.  The  fracture 
serves  as  a  radon  exposed  conduit  for  'clean'  water 
originally  derived  from  an  overlying  layer  of  sa- 
prolite.  The  analytical  solutions  provide  insight 
into  the  nature  of  radon  production,  but  are  not  yet 
adequate  for  predictive  use.  In  particular,  the  fol- 
lowing specifics  were  discovered:  (1)  If  the  frac- 
ture is  finite,  the  radon  concentration  decreases  as 
the  pumping  rate  increases;  (2)  If  the  fracture  is 
finite,  the  radon  concentration  increases  with  the 
fracture  length;  (3)  If  the  fracture  is  effectively 
infinite,  the  radon  concentration  is  independent  of 
the  pumping  rate  and  of  the  hydrodynamic  disper- 
sion process.  In  this  event,  a  constant  radon  con- 
centration exists  in  the  fracture  and  in  the  well 
bore;  (4)  In  general,  the  radon  concentration  in- 
creases as  the  radon  production  rate  of  the  crystal- 
line rock  increases,  as  the  dispersivity  increases,  or 
as  the  fracture  aperture  decreases;  and  (5)  More 
research  is  needed  to  investigate  the  influence  of 
hydrodynamic  dispersion  on  the  radon  transport 
through  fractures,  and  on  the  complications  intro- 
duced by  accounting  for  more  realistic  fracture 
networks.  (See  also  W88-O4980)  (Lantz-PTT) 
W88-05005 


RADIUM-228  AND  RADIUM-226  IN  GROUND 
WATER  OF  THE  CHICKIES  FORMATION, 
SOUTHEASTERN  PENNSYLVANIA, 

Geological  Survey,  Malvern,  PA.  Water  Re- 
sources Div. 

L.  D.  Cecil,  R.  C.  Smith,  M.  A.  Reilly,  and  A.  W. 
Rose. 

IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  437-447,  1  fig, 
3  tab,  13  ref. 

Descriptors:  'Radium  radioisotopes,  'Groundwat- 
er  pollution,  'Pennsylvania,  *Water  pollution 
sources,  'Pollutant  identification,  Quartzite,  Radio- 
activity, Acidic  waters,  Hydrogen  ion  concentra- 
tion, Geohydrology,  Water  quality,  Water  supply. 

Routine  sampling  of  public  water  supplies  by  the 
Pennsylvania  Department  of  Environmental  Re- 
sources (PaDER)  and  the  U.S.  Environmental  Pro- 
tection Agency  (EPA)  revealed  three  supplies  in 
the  Chickies  Formation  that  exceeded  the  EPA 
drinking  water  maximum  contaminant  level 
(MCL)  of  5  pCi/1  (picoCuries/liter)  dissolved 
radium.  The  Chickies  Formation,  a  quartzite,  typi- 
cally forms  ridges  and  borders  uplands  over  an 
area  of  112  sq  mi  in  the  Piedmont  physiographic 
province.  Thickness  ranges  from  500  ft  near  the 
Delaware  River  to  950  ft  in  York  County.  Report- 
ed yields  of  100  domestic  wells  range  from  2  to  73 
gal/min  (gallons  per  minute)  with  a  median  yield 
of  12.5  gal/min.  Total  dissolved-solids  concentra- 
tion of  the  groundwater  tends  to  be  low  (specific 
conductance  as  low  as  10  microsiemens  per  centi- 
meter at  25  C)  and  pH  is  acidic  (as  low  as  4.4).  The 
groundwaters  are  slightly  reducing  and  contain 
detectable  Fe  and  Mn  concentrations.  Data  from 
PaDER  suggest  that  the  radium  anomalies  are 
limited  to  the  Chickies  Formation.  In  these  acidic 
waters,  Ra(2  +  )  is  probably  mobilized  and  remains 
in  solution  rather  than  being  adsorbed  as  in  most 
groundwater  systems.  A  study  being  conducted  by 
the  U.S.  Geological  Survey,  in  cooperation  with 
the  Pennsylvania  Topographic  and  Geologic 
Survey,  which  includes  the  sampling  of  180  wells 
completed  in  or  near  the  Chickies  Formation,  is 
expected  to  characterize  the  hydrogeology  and 
geochemical  environment  associated  with  elevated 
radium  concentrations.  Radium-228  concentrations 
for  48  wells  ranged  from  less  than  0.5  to  50  pCi/1, 


and  226-Ra  concentrations  ranged  from  <  0.1  to 
9.5  pCi/1.  Forty-three  of  the  48  analyses  had  228- 
Ra  concentrations  in  excess  of  those  for  226-Ra 
suggesting  that  gross  alpha  screening  should  be 
used  with  caution  because  228-Ra  is  not  an  alpha 
emitter.  (See  also  W88-04980)  (Author's  abstract) 
W88-05006 


HYDROGEOLOGIC  CONTROLS  ON  THE  OC- 
CURRENCE OF  RADIONUCLIDES  IN 
GROUNDWATER  OF  SOUTHERN  ONTARIO, 

Ontario  Ministry  of  the  Environment,  Toronto. 
P.  J.  Beck,  and  D.  R.  Brown. 
IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  449-473,  12 
fig,  7  tab,  19  ref. 

Descriptors:  'Water  quality  control,  'Geohydro- 
logy, 'Radioisotopes,  'Groundwater  pollution, 
'Ontario,  Groundwater  quality,  Radon,  Radium, 
Drinking  water,  Uranium,  Well  water. 

Groundwater  samples  from  29  municipal  drinking 
water  sources  and  137  private  supplies  were  sam- 
pled across  Southern  Ontario  and  analyzed  for  the 
radionuclides;  radon  (Rn),  radium  -  226  (226-Ra) 
and  uranium  (U).  Considering  yearly  average  con- 
centrations, results  from  all  locations  sampled  fall 
within  Ontario  drinking  water  objectives  for  226- 
Ra  and  U.  Currently,  there  is  no  provincial  objec- 
tive for  Rn  levels  in  drinking  water.  Radionuclide 
concentrations  in  Southeastern  Ontario  ranged  ac- 
cordingly: Rn,  0.037-1650  Bq/1  (1-44,  600  pCi/10, 
226-Ra,  <  37-925  mBq/1  (<  1-25  pCi/1)  and  U,  < 
3-110  micrograms/1.  In  Southwestern  Ontario, 
sampling  was  focused  on  municipal  and  private 
wells  which  were  finished  in  the  Middle  Devonian 
limestone  and  dolostone  of  the  Detroit  River 
Group  which  consists  of  a  lower  carbonaceous 
reef  facies  carbonate  overlain  by  an  evaporitic 
carbonate  sequence  containing  anhydrite.  Ground- 
waters, which  recharge  through  up  to  30  m  of 
glacial  till  with  variable  amounts  of  kame  moraine 
and  spillway  sands,  are  predominantly  CaC02  to 
CaS04  in  character.  Rn  levels  ranged  from  5.18- 
407  Bq/1  (140-11,000  pCi/1),  226-Ra  ranged  from 
<  37-680  mBq/1  (,  1-18.4  pCi/1),  and  U  concentra- 
tions ranged  from  <  3-39  micrograms/1.  Addition- 
al samples  from  24  domestic  wells  from  elsewhere 
across  the  province  were  sampled.  Wells  finished 
in  overburden  and  Middle  Ordovician  limestone 
generally  contained  low  radionuclide  levels.  Sam- 
ples taken  from  discrete  water  bearing  horizons 
within  a  municipal  well  show  variations  in  radio- 
nuclide concentrations  vertically  within  the  stratig- 
raphy. A  conceptual  model  is  presented  for  radio- 
nuclide distribution  in  the  Detroit  River  Group  in 
Southwestern  Ontario  whereby  uranium  is  mobi- 
lized in  groundwater  under  oxidizing  conditions. 
At  discrete  sites  containing  carbonaceous  material, 
uranium  is  reduced  and  precipitated  with  the  even- 
tual release  of  Ra  and  Rn  to  the  groundwater.  (See 
also  W88-04980)  (Lantz-PTT) 
W88-05007 


PREDICTIVE  MODEL  FOR  INDOOR  RADON 
OCCURRENCES  -  A  FIRST  APPROXIMA- 
TION, 

H.  E.  LeGrand. 

IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  477-487,  1  fig, 
7  ref. 

Descriptors:  'Fate  of  pollutants,  'Radon,  'Model 
studies,  'Buildings,  'Prediction,  Uranium,  Geohy- 
drology, Water  table,  Air  pollution,  Groundwater 
level,  Topography. 

Efforts  to  develop  a  model  that  can  allow  one  to 
predict  the  degree  of  health  risks  from  radon  gas 
emanations  in  buildings  must  face  intangible  fac- 
tors. Yet,  a  useful  predictive  model  is  needed  be- 
cause: (1)  measurements  of  Rn  in  millions  of  build- 
ings are  not  feasible;  (2)  variable  concentrations  of 
Rn  may  exist  within  space  and  time  conditions  in  a 


room;  and  (3)  questions  of  reliability  of  sampling 
and  analytical  procedures  arise  in  many  cases  A 
first  approximation  toward  a  predictive  model  is 
proposed  that  applies  to  the  crystalline  rock  ter- 
rane  of  eastern  North  America,  based  on  funda- 
mental hydrogeologic  factors  rather  than  solely  on 
'hot-spot'  uranium  areas.  The  preliminary  model 
proposed  here  represents  an  early  approximation 
of  some  future  improved  model  that  could  be  more 
acceptable.  This  model  is  based  on  estimating 
values  (on  a  10-point  numerical  scale)  of  four  fac- 
tors, as  follows:  (1)  Rock  type  -  uranium  content; 
(2)  Topographic  slope  and  vertical  emplacement  of 
building;  (3)  Hydrogeologic  setting  and  average 
water-table  position;  and  (4)  Water-table  behavior 
and  characteristics.  The  values  on  compiled  and 
then  adjusted  more  specifically  to  conditions  of 
indoor  construction  and  ventilation.  The  final  total 
value  is  directed  to  a  rating  scale  that  indicates  a 
relative  degree  of  seriousness.  Each  rated  situation 
is  classified  as:  'almost  certain',  'very  likely',  'ques- 
tionable', 'not  likely',  or  'very  unlikely'.  (See  also 
W88-04980)  (Lantz-PTT) 
W88-05008 


ASSESSING  THE  POTENTIAL  WATER  QUAL- 
ITY HAZARDS  CAUSED  BY  DISPOSAL  OF 
RADIUM-CONTAINING  WASTE  SOLIDS  BY 
SOIL  BLENDING, 

New  Jersey  Inst,  of  Tech.,  Newark.  Dept.  of  Civil 

and  Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-05010 


MODELLING  OF  TOXIC  CONTAMINANTS  IN 
THE  NIAGARA  RIVER  PLUME  IN  LAKE  ON- 
TARIO, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

I.  Stepien,  D.  C.  L.  Lam,  C.  R.  Murthy,  M.  E. 
Fox,  and  J.  Carey. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.  3,  p  250-263,  1987.  12  fig,  1  tab,  25  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Chlorinated  benzenes,  'Coastal  waters, 
•Plumes,  'Model  studies,  'Chlorinated  hydrocar- 
bons, 'Niagara  River,  'Lake  Ontario,  Lakes, 
Water  pollution,  Mathematical  equations,  Chemi- 
cal partitioning,  Coastal  physical  processes,  Pollu- 
tion load,  Wind-driven  currents,  Water  currents, 
Suspended  sediments,  Mathematical  models,  Dis- 
tribution patterns,  Simulation  analysis. 

The  transport  and  compartmental  distribution  of 
chlorinated  benzenes  in  the  Niagara  bar  area  were 
simulated  using  a  two-dimensional  model  that  com- 
bines coastal  physical  processes  with  a  chemical 
partitioning  submodel.  The  model  parameters  (par- 
tition coefficient,  settling  velocity)  were  calibrated 
with  field  data  and  the  results  compared  to  obser- 
vations made  in  1983.  It  was  found  that  the  distri- 
bution of  chlorinated  benzenes  in  the  nearshore 
Niagara  region  is  strongly  controlled  by  the  wind- 
driven  field  of  currents  in  Lake  Ontario  and  by  the 
amount  of  suspended  sediment  contained  in  the 
Niagara  River  plume.  The  model  may  be  used  for 
the  purposes  of  nearshore  and  short-time  predic- 
tion of  fate  and  transport  of  toxic  chemicals  in  the 
coastal  zone.  (Author's  abstract) 
W88-05029 


ORGANIC  PRIORITY  POLLUTANTS  IN 
NEARSHORE  FISH  FROM  14  LAKE  MICHI- 
GAN TRIBUTARIES  AND  EMBAYMENTS, 
1983, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

J.  Camanzo,  C.  P.  Rice,  D.  J.  Jude,  and  R. 
Rosemann. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.  3,  p  296-309,  1987.  1  fig,  4  tab,  32  ref. 
USEPA  Grant  R005736-01. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
effects,  'Fish,  'Lake  Michigan,  Polychlorinated 
biphenyls,  Water  pollution  sources,  Fate  of  pollut- 
ants, Pollutants,  Tributaries,  Toxicity,  Hazardous 
materials,  Pesticides,  Chromatography,  Gas  chro- 
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matography,  Bioaccumulation,  Tissue  analysis, 
DDT,  DDE,  Organic  compounds,  Toxaphene, 
Carp,  Pike,  Chlordane. 

Composite,  nearshore,  whole  fish  samples  of  se- 
lected species,  collected  in  fall  1983  from  13  Lake 
Michigan  tributaries  and  Grand  Traverse  Bay, 
were  analyzed  for  a  wide  range  of  pesticides  and 
priority  pollutants  using  gas  chromatography-mass 
spectrometry.  Existing  source  areas  for  known  and 
previously  unrecognized  toxic  substances  were 
identified.  The  resident  fish  with  the  highest  likely 
levels  of  contaminants  were  analyzed.  All  fish  ana- 
lyzed (eight  species  from  southern  Michigan  to  the 
upper  peninsula)  exceeded  the  2  milligram/kilo- 
gram (mgAg)  FDA  action  levels  for  PCBs,  while 
50%  of  the  samples  exceeded  the  DDTr  (DDT- 
residue)  International  Joint  Commission  objective 
of  1  mg/kg.  St.  Joseph  River  common  carp  (Cy- 
prinus  carpio)  carried  the  heaviest  contaminant 
burden  of  all  fish  examined  for  PCBs  (27.6  mgAg), 
DDTr  (10.2  mgAg),  and  toxaphene  (3.3  mgAg); 
chlordane  levels  (0.85  mgAg)  were  second  highest 
to  those  in  the  Kalamazoo  River  common  carp 
(0.87  mgAg).  Concentrations  of  PCBs,  toxaphene, 
DDT,  DDE,  and  other  pesticides  were  higher  in 
bottom-feeding  fish,  such  as  common  carp,  than  in 
top  predators,  such  as  northern  pike  (Esox  lucius). 
Bottom  feeders  are  relatively  fatty  fish,  and  live 
and  feed  near  contaminated  sediments,  increasing 
their  potential  to  bioaccumulate  fat-soluble  con- 
taminants. Pesticides  were  also  present  in  elevated 
concentrations  in  fish  from  sites  with  higher  indus- 
trial and  agricultural  development.  (Author's  ab- 
stract) 
W88-05032 


ADSORPTION  AND  DESORPTION  OF  ZN, 
CU,  AND  CR  BY  SEDIMENTS  FROM  THE 
RAISIN  RIVER  (MICHIGAN), 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Civil  and 
Environmental  Engineering. 
T.  C.  Young,  J.  V.  DePinto,  and  T.  W.  Kipp. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.  3,  p  353-366,   1987.  5  fig,  4  tab,  27  ref. 
USEPA  Grant  CR810776-01. 

Descriptors:  'Adsorption,  *Desorption,  *Path  of 
pollutants,  *Heavy  metals,  "Chemical  reactions, 
*Kinetics,  *Sediments,  *River  sediments,  *Raisin 
River,  'Michigan,  Copper,  Chromium,  Zinc,  Ca- 
tions, Model  studies,  Equilibrium. 

Metal  adsorption  by  Raisin  River  sediments  in 
vitro  depended  linearly  on  soluble  metal  concen- 
tration to  adsorption  densities  of  6,000-9,000  micro- 
grams/gram  with  48  hour  partition  coefficients  of 
approximately  50,  30,  and  25  liters/gram  for  Cu, 
Cr,  and  Zn,  respectively.  Partition  coefficients 
computed  from  field  data  spanned  a  comparatively 
wider  range  of  values  in  a  manner  consistent  with 
the  often  reported  adsorbent  concentration  effect, 
but  other  factors  likely  contributed  also.  Desorp- 
tion  of  Zn  was  complete  and  rapid  (24-48  hours)  in 
contrast  to  Cr,  which  was  incomplete  and  much 
slower;  Cu  desorption  was  intermediate  to  Zn  and 
Cr.  A  reversible-resistant  equilibrium  model  could 
not  describe  the  observations  as  Cu  and  Cr  did  not 
reach  metastable  desorption  equilibria  in  24  days. 
Metal  desorption,  however,  could  be  described 
kinetically  by  distributing  sorbed  cations  between 
either  of  two  classes:  rapidly  desorbing  and  slowly 
desorbing  cations.  Sequential  and  simultaneous  de- 
sorption models  gave  similar  predictions.  Aqueous 
chemical  considerations  suggested  precipitated,  as 
well  as  adsorbed,  species  could  give  rise  to  these 
observations,  but  available  data  did  not  permit 
adequate  tests  of  this  hypothesis.  The  extent  to 
which  kinetic  constraints  rather  than  irreversible 
reactions  account  for  the  desorption-resistant  bind- 
ing signifies  a  potentially  greater  metal  mobility  or 
bioavailability  than  would  otherwise  be  assumed. 
(Author's  abstract) 
W88-05036 


EVALUATION  OF  THE  IMPORTANCE  OF 
TRANSMISSIVITY,  HEAD  AND  CONCENTRA- 
TION DATA  FOR  CONTAMINANT  TRANS- 
PORT MODELLING, 

Technical  Univ.  of  Denmark,  Lyngby.  Inst,  of 
Hydrodynamics  and  Hydraulic  Engineering. 


D.  Van  Rooy. 

Nordic  Hydrology  NOHYBB,  Vol   18,  No.  3,  p 

121-150,  1987.  11  fig,  4  tab,  27  ref,  append. 

Descriptors:  *Path  of  pollutants,  *Fate  of  pollut- 
ants, 'Groundwater  pollution,  *Model  studies, 
*Kriging,  *Data  interpretation,  Transmissivity, 
Head,  Pollutant  concentrations,  Pollutants,  Mathe- 
matical equations,  Mathematical  models,  Monte 
Carlo  method. 

The  3  basic  data  types  of  contaminant  hydrology 
were  examined  by  stochastic  modelling  of  a 
groundwater  contamination  case.  The  stochastic 
transport  model,  which  is  of  the  Monte  Carlo  type, 
uses  a  numerical  flow  and  transport  model,  and 
views  transmissivity  as  a  random  autocorrelated 
field.  A  large  set  of  transmissivity  realizations  was 
generated  using  the  turning  bands  technique.  Con- 
ditioning is  done  with  regard  to  transmissivity, 
head  and  concentration  observations.  This  ap- 
proach assumes  a  stationary  stochastic  process  of 
logtransmissivity.  This  is  implicitly  turned  into  a 
non-stationary  process  by  the  conditioning  proce- 
dures, which  use  the  kriging  uncertainties  to  deter- 
mine subsets  of  realizations  that  are  in  agreement 
with  the  observations  at  a  predefined  confidence 
level.  This  approach  allows  quantification  of  the 
uncertainties  of  predicted  head,  and  concentration 
through  space  and  time.  Conditioning  on  head 
observations  leaves  large  transport  uncertainties 
while  conditioning  on  the  transmissivity  data  has  a 
more  prominent  effect.  The  single,  most  effective 
data  type  is  the  concentration  data.  Smallest  trans- 
port uncertainties  occur  when  all  the  data  are 
simultaneously  taken  into  account.  The  condition- 
ing effect  depends  on  the  number  and  spatial  con- 
figuration of  the  data.  A  trade-off  between  the 
stochastic  and  deterministic  transport  approach  is 
suggested.  In  modelling  terms  this  corresponds  to  a 
trade-off  between  advection  and  dispersion. 
(Wood-PTT) 
W88-05044 


SIZE-  AND  AGE-SPECIFIC  PATTERNS  OF 
TRACE  METAL  CONCENTRATIONS  IN 
FRESHWATER  CLAMS  FROM  AN  ACID-SEN- 
SITIVE AND  A  CIRCUMNEUTRAL  LAKE, 

University  of  Western  Ontario,  London.  Dept.  of 

Zoology. 

S.  G  Hinch,  and  L.  A.  Stephenson. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  65, 

No.  10,  p  2436-2442,  October  1987.  3  fig,  4  tab,  44 

ref. 

Descriptors:  *Acid  rain,  *Water  pollution  effects, 
*Trace  metals,  *Clams,  'Lakes,  "Ontario,  Path  of 
pollutants,  Fate  of  pollutants,  Mollusks,  Canada, 
Acid-sensitive  lakes,  Circumneutral  lakes,  Bioaccu- 
mulation, Copper,  Cadmium,  Tissue  analysis,  Zinc, 
Manganese,  Heavy  metals,  Distribution  patterns, 
Acidic  water. 

Freshwater  clams  (Elliptio  complanata)  were  col- 
lected from  an  acid-sensitive  and  a  circumneutral 
lake  in  south  central  Ontario  and  their  tissue  metal 
concentrations  were  compared.  Clams  from  the 
acid-sensitive  lake  had  higher  concentrations  of  Cu 
and  Cd  and  lower  concentrations  of  Zn  and  Mn 
than  clams  from  the  circumneutral  lake.  Tissue 
concentrations  did  not  reflect  metal  levels  in  the 
water.  Competition  may  be  occurring  between 
metals  for  binding  substrates  in  clam  tissues.  Clam 
size  and/or  age  successfully  predicted  tissue  metal 
concentrations,  but  in  a  metal-specific  and  tissue- 
specific  manner.  Clam  biomonitoring  studies 
should  therefore  control  for  size  and  age  variabili- 
ty. Lake  buffering  capability  was  not  very  impor- 
tant in  influencing  size-  and  age-specific  patterns  of 
tissue  metal  concentrations.  However,  this  conclu- 
sion is  based  solely  on  data  from  these  two  lakes. 
(Author's  abstract) 
W88-05051 


HYDRAULIC  CONDUCTIVITY  OF  CONTAMI- 
NATED NATURAL  CLAY  DIRECTLY  BELOW 
A  DOMESTIC  LANDFILL, 

University  of  Western  Ontario,  London.  Faculty 
of  Engineering  Science. 
R.  M.  Quigley,  F.  Fernandez,  E.  Yanful,  T. 
Helgason,  and  A.  Margaritis. 


Canadian  Geotechnical  Journal  CGJOAH,  Vol 
24,  No.  3,  p  377-383,  August  1987.  14  fig,  15  ref. 
Natural  Sciences  and  Engineering  Research  Coun- 
cil of  Canada,  Strategic  Support  Funds. 

Descriptors:  *Path  of  pollutants,  *Soil  properties, 
•Waste  disposal,  "Landfills,  'Leakage,  'Leachates, 
•Permeability  coefficient,  Clays,  Domestic  wastes, 
Solute  transport,  Heavy  metals,  Sodium  com- 
pounds, Chlorides,  Organic  carbon. 

The  hydraulic  conductivity  of  natural  clays  in  the 
1.5  m  contamination  zone  below  a  15  year  old 
domestic  waste  landfill  has  been  determined. 
Water-soluble  contaminants  such  as  chloride, 
sodium,  and  dissolved  organic  carbon  have  migrat- 
ed about  1.0  m  compared  with  only  15  cm  for 
copper,  zinc,  iron,  lead,  and  manganese.  The  mi- 
gration, primarily  by  diffusion,  has  rendered  the 
clay  perfect  for  assessment  of  clay-leachate  com- 
patibility with  respect  to  hydraulic  conductivity,  k. 
Odometer  tests  on  tube  samples  of  the  clay  yielded 
k  values  of  1.4  times  10  to  the  minus  8th  power 
cm/s  with  a  slight  decrease  to  about  1  times  10  to 
the  minus  8th  power  cm/s  in  the  upper  20  cm  of 
clay  at  the  waste-clay  interface.  Direct  measure- 
ment of  k  on  undisturbed  tube  samples,  reconsoli- 
dated  to  their  field  stress  state  and  permeated  with 
pore  fluid  squeezed  from  adjacent  contaminated 
samples,  yielded  values  of  1.5  times  10  to  the  minus 
8th  power  cm/s  at  1  m  depth  decreasing  to  0.75 
times  10  to  the  minus  8th  power  cm/s  at  the 
interface.  The  decrease  in  k  near  the  interface 
seems  to  correlate  directly  with  increased  pollutant 
concentration  of  soluble  species,  total  heavy  metal 
concentration,  and  a  slight  decrease  in  void  ratio. 
The  changes  in  k  are  so  small,  however,  that  for 
the  test  leachates  and  undisturbed  test  soils  at  this 
domestic  waste  site,  it  is  concluded  that  the  hy- 
draulic conductivity  has  not  changed  significantly 
as  a  result  of  contamination.  (Author's  abstract) 
W88-05054 


ADAPTATION  TO  AND  BIODEGRADATION 
OF  XENOBIOTIC  COMPOUNDS  BY  MICRO- 
BIAL COMMUNITIES  FROM  A  PRISTINE  AQ- 
UIFER, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
C.  M.  Aelion,  C.  M.  Swindoll,  and  F.  K.  Pfaender. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  9,  p  2212-2217,  September 
1987.  3  fig,  1  tab,  21  ref.  EPA  CR-811828. 

Descriptors:  *Fate  of  pollutants,  'Groundwater 
pollution,  'Microbial  degradation,  *Soil  bacteria, 
'Bacteria,  Biodegradation,  Degradation,  Mineral- 
ization, Adaptation,  Aquifers,  Chlorinated  hydro- 
carbons, Phenols,  Chlorophenol,  Ethylene  dibro- 
mide,  Nitrophenol,  Aniline,  Aminophenol,  Cresol, 
Trichlorobenzene,  Chlorobenzene. 

The  ability  of  subsurface  microbial  communities  to 
adapt  to  the  biodegradation  of  xenobiotic  com- 
pounds was  examined  in  aquifer  solids  samples 
from  a  pristine  aquifer.  An  increase  in  the  rates  of 
mineralization  of  radiolabeled  substrates  with  ex- 
posure was  used  as  an  indication  of  adaptation.  For 
some  compounds,  such  as  chlorobenzene  and  1,2,4- 
trichlorobenzene,  slight  mineralization  was  ob- 
served but  no  adaptation  was  apparent  during  incu- 
bations of  >  8  months.  Other  compounds  demon- 
strated three  patterns  of  response.  For  m-cresol,  m- 
aminophenol,  and  aniline  intermediate  rates  of  bio- 
degradation and  a  linear  increase  in  the  percent 
mineralized  with  time  were  observed.  Phenol,  p- 
chlorophenol,  and  ethylene  dibromide  were  rapid- 
ly metabolized  initially,  with  a  nonlinear  increase 
in  the  percent  mineralized  with  time,  indicating 
that  the  community  was  already  adapted  to  the 
biodegradation  of  these  compounds.  Only  p-nitro- 
phenol  demonstrated  a  typical  adaptation  response. 
In  different  samples  of  soil  from  the  same  layer  in 
the  aquifer,  the  adaptation  period  to  p-nitrophenol 
varied  from  a  few  days  to  as  long  as  6  weeks.  In 
most  cases  the  concentration  of  xenobiotic  added, 
over  the  range  from  a  few  nanograms  to  micro- 
grams per  gram,  made  no  difference  in  the  re- 
sponse. Most-probable-number  counts  demonstrat- 
ed that  adaptation  is  accompanied  by  an  increase  in 
specific  degrader  numbers.  This  study  has  shown 
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(hat  diverse  patterns  of  response  occur  in  the  sub- 
surface microbial  community.  (Author's  abstract) 
W88-05061 


ABUNDANCE  AND  DISTRIBUTION  OF  LE- 
GIONELLACEAE  IN  PUERTO  RICAN 
WATERS, 

Puerto  Rico  Univ.,  Rio  Piedras.  Dept.  of  Biology. 
C.  M.  Ortiz-Roque,  and  T.  C.  Hazen. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  9,  p  2231-2236,  September 
1987.  3  fig,  3  tab,  27  ref.  PHS  Grants  RR-2657  and 
RR-8102,  Sea  Grant  R/LR-08-87-THA1. 

Descriptors:  'Rivers,  'Microbiological  studies, 
•Marine  bacteria,  'Bacteria,  "Puerto  Rico,  "Le- 
gionellaceae.  Tropical  regions,  Wastewater  dispos- 
al, Wastewater  pollution,  Food-processing  wastes, 
Rain  forests. 

Marine  and  freshwaters  in  Puerto  Rico  were  ana- 
lyzed for  Legionella  spp.  by  direct  fluorescent 
antibody  assay  (DFA)  with  guinea  pig  confirma- 
tion. Mean  DFA  densities  (cells/ml)  for  the  five 
sampling  areas  were  as  follows:  L.  pneumophila, 
47,367;  L.  gormanii,  15,315;  L.  micdadei,  12,308;  L. 
longbeachae,  9,620;  L.  dumoffi,  8,050;  L.  boze- 
manii,  4,932;  total  of  all  species,  97,592.  Mean 
DFA  densities  (cells/ml)  of  all  Legionella  species 
at  each  site  were  as  follows:  Mata  de  La  Gata 
picnic  island,  8,925;  Boca  Vieja  Cove,  which  re- 
ceives untreated  rum  distillery  effluent,  8,670;  Ma- 
meyes  River  watershed,  9,030;  Ponce,  14,933;  and 
San  Juan,  56,034.  Interspecific  and  intersite  vari- 
ations were  significant.  Densities  of  Legionella  spp. 
were  highest  in  sewage-contaminated  coastal 
waters;  in  fact,  they  were  the  highest  densities  ever 
reported  for  marine  habitats.  L.  pneumophila  was 
found  at  densities  of  10-1000  cells/ml  in  the  rain 
forest  in  water  samples  collected  between  bracts  of 
epiphytic  plants  growing  9.25  m  from  the  ground. 
These  results  suggest  that  natural  aquatic  habitats 
in  the  tropics  are  possible  reservoirs  or  sources  of 
Legionella  spp.  (Cassar-PTT) 
W88-05062 


TOTAL  CARBOHYDRATE:  ORGANIC 

CARBON  RATIO  AS  AN  INDICATOR  OF 
SEWAGE-DERIVED  ORGANIC  MATTER  IN 
BURBO  BIGHT  SEDIMENTS,  LIVERPOOL 
BAY,  UK, 

Lancaster  Univ.  (England).  Lancashire  and  West- 
ern Sea  Fisheries  Joint  Committee. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-05070 


SIMULATION  OF  DYNAMICS  OF  DOUBLE- 
DIFFUSO/E  SYSTEM, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-05073 


COMPARISON  OF  INTERNAL  PHOSPHORUS 
LOADS  IN  LAKES  WITH  ANOXIC  HYPOLEVI- 
NIA:  LABORATORY  INCUBATION  VERSUS 
IN  SITU  HYPOLIMNETIC  PHOSPHORUS  AC- 
CUMULATION, 

York  Univ.,  North  York  (Ontario).  Faculty  of 
Science. 

G.  K.  Nurnberg. 

Limnology  and  Oceanography  LIOCAH,  Vol.  32, 
No.  5,  p  1160-1164,  September  1987.  2  fig,  4  tab,  10 
ref. 

Descriptors:  "Sediments,  "Anaerobic  conditions, 
"Phosphorus,  "Lake  restoration,  Lakes,  Hypolim- 
nion,  Load  distribution,  Internal  loading. 

Phosphorus  release  rates  from  anoxic  sediments 
were  determined  from  laboratory  incubations  of 
minimally  disturbed  sediment  cores  from  seven 
lakes.  These  release  rates  were  multiplied  by  an 
'anoxic  factor,'  based  on  the  area  and  duration  of 
hypolimnetic  anoxia,  to  estimate  internal  P  load. 
Despite  individual  variation,  the  experimentally 
derived  internal  loads  did  not  differ  significantly 
from  internal  loads  determined  from  hypolimnetic 
P  increase  at  the  end  of  summer  stratification, 
except  at  internal  loads  less  than  50  mg/sq  m/yr. 


Laboratory  release  rates  can,  therefore,  help  pre- 
dict   internal    loads    after    lake    conditions    have 
changed,  e.g.,  after  in-lake  restoration   measures. 
(Author's  abstract) 
W88-05095 
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HEALTH  FEARS  CROP  IRRIGATION  PROM- 
ISE, 

D.  Searle. 

Water  Resources  Journal,  No.  152,  p  52-53,  March 

1987.  1  fig. 

Descriptors:  "Wastewater  irrigation,  "Wastewater 
disposal,  "Wastewater  treatment,  "Health  effects, 
"Water  pollution  effects,  Aquaculture,  Fish  farm- 
ing, Stabilization  ponds,  Spray  irrigation,  Drip  irri- 
gation, Furrow  irrigation. 

Outbreaks  of  disease  have  been  attributed  to  irriga- 
tion with  sewage  effluent  and  even  the  Jerusalem 
cholera  epidemic  in  1970  was  traced  to  vegetables 
grown  on  wastewater.  More  recently,  in  1984, 
Santiago,  Chile  suffered  outbreaks  of  typhoid  and 
paratyphoid  associated  with  the  irrigation  of  salad 
crops  with  river  water  carrying  raw  sewage.  And 
yet  sewage  is  a  valuable  resource  in  arid  areas.  One 
project  in  Bahrain  entails  primary,  secondary,  and 
tertiary  treatment  to  remove  suspended  solids  and 
95%  of  organic  matter.  Pathogens  are  either  killed 
by  these  processes  or  by  ensuing  chlorination  and 
rapid  filtration.  Injection  ozone  is  being  considered 
as  another  disinfection  precaution.  However,  the 
growing  opinion  among  scientists  and  engineers  is 
that  lower  quality  effluent  is  acceptable  providing 
its  use  is  carefully  regulated  so  that  irrigation  is 
limited  to  non-edible  crops  or  those  which  are 
always  cooked  before  being  eaten  by  human 
beings.  The  London  School  of  Hygiene  and  Tropi- 
cal Medicine  is  working  in  Mexico,  India  and 
Indonesia  with  local  engineers,  scientists  and 
medics  who  are  setting  up  projects  to  monitor  the 
use  of  sewage  in  agriculture  and  fish  farms.  Other 
researchers  are  looking  at  forms  of  sewage  treat- 
ment which  can  lower  risks  to  health  while  still 
being  suited  to  developing  countries.  Stabilization 
ponds  are  a  favored  low  cost  technique  in  which 
solids  and  some  organic  matter  settles  out.  The 
best  methods  of  irrigation  are  those  which  deliver 
the  effluent  directly  to  the  growing  plant  to  mini- 
mize waste  by  evaporation  and  contamination  of 
the  surroundings.  Drip  and  furrow  irrigation  are 
preferred  to  flooding  fields.  Spray  methods  are 
particularly  undesirable  as  they  can  carry  danger- 
ous microorganisms  several  kilometers  from  the 
land  being  farmed.  (Lantz-PTT) 
W88-04516 


TWO  OUTBREAKS  OF  BLASTOMYCOSIS 
ALONG  RIVERS  IN  WISCONSIN:  ISOLATION 
OF  BLASTOMYCES  DERMATITIDIS  FROM 
RIVERBANK  SOIL  AND  EVIDENCE  OF  ITS 
TRANSMISSION  ALONG  WATERWAYS, 
Wisconsin  Univ. -Madison.  Center  for  Health  Sci- 
ences. 

B.  S.  Klein,  J.  M.  Vergeront,  A.  F.  DiSalvo,  L. 
Kaufman,  and  J.  P.  Davis. 

American  Review  of  Respiratory  Disease 
ARDSBL,  Vol.  136,  No.  6,  p  1333-1338,  Decem- 
ber 1987.  1  fig,  2  tab,  30  ref. 

Descriptors:  "Blastomycosis,  "Wisconsin,  "Water 
pollution  effects,  "Health  effects,  "Soil  Fungi,  "To- 
morrow River,  "Crystal  River,  Public  health, 
Fungi,  Recreation,  Soil  contamination,  Rivers. 

Blastomycosis  cannot  yet  be  prevented  or  con- 
trolled, in  part  because  the  natural  habitat  of  the 
causative  fungus,  Blastomyces  dermatitidis,  re- 
mains ill  defined.  In  investigating  2  outbreaks  of 
blastomycosis  that  occurred  in  the  summer  of  1985 
among  persons  engaged  in  activities  along  rivers  in 
contiguous  central  Wisconsin  counties,  B.  dermati- 
tidis was  isolated  from  soil  at  one  of  the  riverbanks. 
Blastomycosis  developed  in  7  (58%)  of  12  residents 
and  guests  who  had  gathered  at  a  pheasant  farm  on 
the  Tomorrow  River  in  early  May,  and  in  7  (88%) 
of  8  boys  and  1  adult  who  had  visited  a  site  on  the 
Crystal  River  in  early  June.  Of  the  14  patients,  13 


(93%)  were  symptomatic.  Two  patients  visiting 
the  sites  only  once  became  ill  23  and  78  days  alter 
exposure,  respectively.  One  outbreak  was  traced  to 
fishing  from  the  bank  of  the  Tomorrow  River,  and 
the  other  to  climbing  into  an  underground  timber 
fort  along  the  Crystal  River.  A  culture  of  soil  and 
organic  debris  from  the  fishing  site  yielded  B. 
dermatitidis.  From  these  and  other  outbreaks,  and 
studies  of  endemic  disease,  it  is  concluded  that 
riverbanks  can  be  a  natural  habitat  of  B.  dermatiti- 
dis, and  that  the  environment  around  waterways 
represents  the  most  important  site  yet  identified  for 
the  transmission  of  B.  dermatitidis.  (Author's  ab- 
stract) 
W88-04555 


EFFECTS  OF  LOW  PH  AND  NICKEL  ON 
GROWTH  AND  SURVIVAL  OF  THE  SHRED- 
DING CADDISFLY  CLISTORONIA  MAGNI- 
FICA  (LIMNEPHILIDAE), 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 
Dept.  of  Biological  Sciences. 
K.  Van  Frankenhuyzen,  and  G.  H.  Geen. 
Canadian  Journal  of  Zoology  CJZOAG,  Vol.  65, 
No.  7,  p  1729-1723,  July  1987.  1  fig,  4  tab,  25  ref. 

Descriptors:  "Water  pollution  effects,  "Hydrogen 
ion  concentration,  "Nickel,  "Caddisflies,  Toxicity, 
Nickel  chloride,  Lethal  limits,  Growth,  Survivgal, 
Larvae. 

In  laboratory  experiments  with  larvae  of  the  shred- 
ding caddisfly  Clistoronia  magnifica,  toxicity  of 
nickel  chloride  hexahydrate  was  highly  pH  de- 
pendent. Larvae  were  exposed  from  first  instar 
until  pupation  to  three  nickel  concentrations  (55, 
215  700  micrograms  Ni(2+)/l)  in  soft  water  adjust- 
ed to  pH  4.1,  5.5,  and  6.2.  Nickel  reduced  the 
survival  of  larvae  and  pupae  at  all  pH  levels  but 
toxicity  decreased  with  increasing  H(  +  )  concen- 
tration. In  addition,  Ni  at  215  micrograms/1  tempo- 
rarily ameliorated  H(  +  )  toxicity  to  early  instar 
larvae  at  pH  4. 1 .  Reduced  toxicity  with  decreasing 
pH  fits  the  hypothesis  that  free  metal  ions  compete 
with  H(  +  )  for  the  same  binding-uptake  sites. 
Available  data  suggest  that  this  phenomenon  is  not 
restricted  to  a  particular  metal  or  organism  but  that 
it  applies  to  pH-metal  interactions  in  general.  (Au- 
thor's abstract) 
W88-04559 


STATUS  OF  HEADWATER  BENTHIC  INSECT 
POPULATIONS  IN  AN  AREA  OF  HIGH  HY- 
DROGEN ION  AND  SULFATE  DEPOSITION, 

Pennsylvania  State  Univ.,  University  Park.   Inst. 

for  Research  on  Land  and  Water  Resources. 

W.  E.  Sharpe,  T.  G.  Perlic,  W.  M.  Tzilkowski,  and 

W.  G.  Kimmel. 

Northeastern   Environmental   Science   NOESDE, 

Vol.  6,  No.  1,  p  23-30,  1987.  3  fig,  4  tab,  13  ref. 

Descriptors:  "Benthic  environments,  "Insects, 
"Hydrogen  ion  concentration,  "Sulfates,  "Acid 
rain,  Ecological  effects,  Streams,  Pennsylvania, 
Laurel  Hill,  Headwaters,  Alkalinity,  Acidic 
waters,  Population  distribution,  Species  diversity. 

The  benthic  insect  communities  of  eleven  headwa- 
ter streams  on  the  Laurel  Hill  in  southwestern 
Pennsylvania  were  studied  to  determine  their 
status.  The  streams  represented  classes  of  total 
alkalinity  and  acidification  status  present  in  the 
area.  Total  numbers  and  total  taxa  present  were 
not  useful  in  determining  acidification  status  except 
to  indicate  those  streams  that  were  most  seriously 
acidified.  The  ratio  of  Ephemeroptera  taxa  present 
to  Diplera  taxa  presennt  acidification  status  and 
total  alkalinity  for  the  relevent  streams.  Acidifica- 
tion, presumably  as  a  result  of  atmospheric  deposi- 
tion, has  adversely  impacted  benthic  insect  com- 
munities on  Pennsylvania's  Laurel  Hill.  Where 
stream  acidification  is  greatest,  many  benthic  insect 
taxa  have  been  eliminated.  (Author's  abstract) 
W88-04560 


POTENTIAL  AND  ACTUAL  BIOLOGICAL  RE- 
LATED HEALTH  RISKS  OF  WASTEWATER 
INDUSTRY  EMPLOYMENT, 

Cincinnati   Univ.,   OH.    Dept.    of  Environmental 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 


Health. 

C.  S.  Clark. 

Water     Pollution     Control     Federation     Journal 

JWPFA5,  Vol.  59,  No.  12,  p  999-1008,  December 

1987.  4  tab,  69  ref. 

Descriptors:  *Water  pollution  effects,  "Health  ef- 
fects, 'Wastewater  facilities,  'Infection,  Personnel, 
Hepatitis,  Parasites,  Viruses,  Bacteria,  Acquired 
immune  deficiency  syndrome,  Risk  analysis,  Mi- 
crobiological studies. 

Wastewater  workers  have  long  been  known  to  be 
exposed  to  many  disease-producing  microbial 
agents  routinely  discharged  in  sewers  from  hospi- 
tals and  throughout  the  community  from  persons 
with  illnesses  caused  by  those  agents  as  well  as 
carriers.  Although  most  studies  indicate  that  infec- 
tions with  specific  agents  are  not  common, 
wastewater-exposed  workers,  especially  during 
their  first  few  years  of  employment,  experience 
increased  rates  of  gastrointestinal  illness,  which  is 
generally  thought  to  be  related  to  biological  expo- 
sures. Two  studies  indicated  a  risk  of  hepatitis  A 
among  sewer  workers  and  those  involved  in  pri- 
mary sludge  treatment.  Recent  studies  have  shown 
sewer  workers  to  be  at  increased  risk  of  parasitic 
infection  but  improved  work  practices  seemed  to 
reduce  the  risk.  In  studies  where  there  were  indica- 
tions of  increased  risk  to  viral  and/or  bacterial 
agents  it  was  frequently  only  the  most  heavily 
exposed  subgroup  of  workers  experiencing  the  in- 
creased risk.  Appropriate  work  practices  including 
facilities  for  daily  showers  and  separation  of  cloth- 
ing used  on  the  job  and  after  work  are  essential. 
Use  of  personal  protective  equipment  and  practices 
recommended  for  health  care  workers  to  prevent 
infection  from  the  virus  causing  acquired  immune 
deficiency  syndrome  (human  immunodeficiency 
virus)  is  advised  and  as  much  as  feasible  by  those 
exposed  to  wastewater  such  as  in  and  near  hospi- 
tals. (Lantz-PTT) 
W88-04582 


IMPACTS  OF  ACID  ATMOSPHERIC  DEPOSI- 
TION ON  WOODLAND  SOILS  IN  THE  NETH- 
ERLANDS: I.  CALCULATION  OF  HYDRO- 
LOGIC  AND  CHEMICAL  BUDGETS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

J.  J.  M.  Van  Grinsven,  N.  Van  Breemen,  and  J. 

Mulder. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  6,  p  1629-1634,  November-December 

1987.  4  fig,  5  tab,  21  ref.  EEC  Grant  No.  ENV 

650-NL. 

Descriptors:  *Acid  rain,  'Water  pollution  effects, 
'Forests,  'Soil  chemistry,  'Netherlands,  'Hydro- 
logic  budget,  Solute  transport,  Variability,  Forest 
watersheds,  Soil  water,  Permeability  coefficient, 
Eyapotranspiration,  Chemical  analysis,  Aluminum, 
Nitrates,  Hydrogen  ion  concentration,  Mathemati- 
cal models. 

To  study  effects  of  acidic  atmospheric  deposition 
on  woodland  soils  in  the  Netherlands,  chemical 
budgets  were  determined  from  simulated  water 
fluxes  and  measured  soil  solution  concentrations. 
Solute  concentrations  were  determined  in  soil  solu- 
tions that  were  sampled  monthly  over  a  3-yr 
period  at  various  depths  in  four  different  soils. 
Soil-water  fluxes  were  calculated  with  the 
SWATRE  model.  Rainfall  and  canopy  troughfall 
were  measured  at  the  study  site.  Potential  evapo- 
transpiration  was  estimated  by  an  adapted  Penman 
method.  Hydraulic  conductivity  was  calculated 
from  the  soil-water  retentivity  curves  according  to 
the  Van  Genuchten  method.  Simulated  pressure 
heads  could  be  fitted  to  field  observations  after 
reduction  of  conductivities  by  a  factor  between  6 
and  60.  Coefficients  of  variation  for  chemical 
budgets  were  determined  by  sensitivity  analysis  of 
the  simulated  soil-water  flux,  and  by  measuring 
spatial,  temporal,  and  analytical  variability  of  the 
solute  concentrations.  Coefficients  of  variation  of 
solute  fluxes  for  Al  and  N03  ranged  from  10  to 
30%  between  the  10-  and  90-cm  depth,  with  spatial 
variability  as  the  most  important  source  of  uncer- 
tainty. Coefficients  of  variation  of  chemical  budg- 
ets (difference  between  inputs  and  outputs  of  so- 
lutes) for  soil  compartments  that  include  the  soil 


surface  were  also  10  to  30%,  whereas  those  for 
deeper  soil  layers  were  larger,  ranging  from  40  to 
200%.  (See  also  W88-04652  and  W88-04653)  (Au- 
thor's abstract) 
W88-04651 


IMPACTS  OF  ACID  ATMOSPHERIC  DEPOSI- 
TION ON  WOODLAND  SOILS  IN  THE  NETH- 
ERLANDS: II.  NITROGEN  TRANSFORMA- 
TIONS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

N.  Van  Breemen,  J.  Mulder,  and  J.  J.  M.  Van 

Grinsven. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  6,  p  1634-1640,  November-December 

1987.  2  fig,  4  tab,  35  ref.  EEC  Grant  No.  ENV 

650-NL. 

Descriptors:  'Acid  rain,  'Water  pollution  effects, 
'Forests,  'Soil  chemistry,  'Netherlands,  'Hydro- 
logic  budget,  Solute  transport,  Forest  watersheds, 
Soil  water,  Permeability  coefficient,  Evapotran- 
spiration,  Nitrification,  Chemical  analysis,  Alumi- 
num, Nitrates,  Hydrogen  ion  concentration. 

Inorganic  N  budgets  were  estimated  for  four  oak- 
birch  (Quercus  robur  L.-Betula  pendula  L.)  wood- 
land soils  in  the  Netherlands,  that  receive  high 
inputs  (40-60  kg/ha/yr)  of  atmospheric  N,  mainly 
as  (NH4)2S04.  Budgets  were  based  on  measured 
inputs  in  throughfall  water,  measured  soil  solution 
concentrations,  and  simulated  soil-water  fluxes. 
Substantial  nitrification  occurred  in  both  highly 
acidic  (pH  3-4)  and  calcareous  (pH  6.5-7.5)  soils. 
The  acidity  formed  during  N  transformations  (3-9 
kmol/ha/yr)  accounted  for  a  major  part  of  all  soil 
acidification  taking  place.  Extreme  soil  acidifica- 
tion due  to  nitrification  (4-14  kmol/ha/yr)  account- 
ed for  a  major  part  of  all  soil  acidification  taking 
place.  Extreme  soil  acidification  due  to  nitrification 
(4-14  kmol/ha/yr)  in  the  10-cm  surface  soil  in 
three  of  the  four  plots  was  partly  alleviated  at 
greater  depth  by  removal  of  N03(-).  Presumably, 
most  of  this  N03(-)  was  removed  by  plants  and 
microorganisms  and,  perhaps,  in  part  by  denitrifi- 
cation.  In  two  of  the  four  soils,  leaching  of  inor- 
ganic N03(-)  exceeded  atmospheric  throughfall 
input.  This  trend  indicates  that  N  inputs  were  still 
higher,  e.g.,  due  to  direct  assimilation  of  atmos- 
pheric NH3  by  tree  leaves,  or  that  the  pool  of  soil 
N  decreased  by  mineralization  in  excess  of  uptake. 
In  one  of  the  four  soils,  most  of  the  atmospheric 
N2  was  assimilated  and  soil  acidification  due  to  N 
transformations  was  relatively  small.  The  differ- 
ences in  N  budgets  and  associated  soil  acidification 
may  be  related  to:  (i)  consistent  differences  in  N 
input  over  many  years,  and  (ii)  differences  in  accu- 
mulation of  N  in  biomass.  Variation  in  these  two 
factors  may  be  responsible  for  differences  in  the 
degree  to  which  the  ecosystems  are  now  'saturat- 
ed' with  N.  (See  also  W88-04651  and  W88-04653) 
(Author's  abstract) 
W88-04652 


IMPACTS  OF  ACID  ATMOSPHERIC  DEPOSI- 
TION ON  WOODLAND  SOILS  IN  THE  NETH- 
ERLANDS: III.  ALUMINUM  CHEMISTRY, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

J.  Mulder,  J.  J.  M.  Van  Grinsven,  and  N.  van 

Breemen. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  6,  p  1640-1646,  November-December 

1987.  3  fig,  5  tab,  30  ref.  EEV  Grant  No.  ENV- 

650-NL. 

Descriptors:  'Acid  rain,  'Water  pollution  effects, 
'Forests,  'Soil  chemistry,  'Netherlands,  'Hydro- 
logic  budget,  Solute  transport,  Forest  watersheds, 
Soil  water,  Permeability  coefficient,  Evapotran- 
spiration.  Chemical  analysis,  Aluminum,  Nitrates, 
Hydrogen  ion  concentration,  Sulfates. 

Annual  element  budgets  for  three  acidic  oak-birch 
(Quercus  robur  L.-Betula  pendula  L.)  woodland 
soils  in  the  Netherlands  indicate  high  inputs  of 
atmospheric  (NH4)2S04  (2.35-3.45  kmol  NH4/ha/ 
yr).  Nitrogen  transformations  lead  to  strong  acid 
inputs  of  3.0  to  7.5  kmol/ha/yr  in  these  soils, 
which  are  neutralized  primarily  by  solubilization  of 


Al  in  the  surface  20-cm  mineral  layers  (3-7  kmol/ 
ha/yr).  Aluminum  was  hypothesized  to  be  relative- 
ly important  in  neutralizing  strong  acid  inputs,  due 
to  the  high  acid  loading  and  the  low  content  of 
base  cations.  At  the  low  pH  (pH  3.27-4.26)  dis- 
solved Al  in  the  mineral  soil  was  mainly  in  aquo- 
Al(3  +  )  form.  Highest  Al  concentrations  (  up  to  4 
mol/cu  m)  were  reached  in  summer  and  coincided 
with  high  N03(-)  concentrations.  In  winter  and 
spring,  the  export  of  Al  with  drainage  water 
peaked  and  solute  concentrations  decreased.  All  Al 
mobilized  in  the  surface  layers  of  soil  A  was  re- 
tained below  the  40-cm  depth,  probably  due  to 
cation  exchange,  since  below  this  depth  base  satu- 
ration increased.  In  the  deeper  horizons  of  soils  B 
and  C,  immobilization  of  Al  was  less,  probably 
because  base  saturation  was  low.  All  subsoil  solu- 
tions were  undersaturated  with  respect  to  gibbsite 
and  near  equilibrium  with  jurbanite.  Formation  of 
jurbanite  is  unlikely,  however,  because  mass  bal- 
ance calculations  do  not  indicate  net  S04  reten- 
tion. (See  also  W88-04651  and  W88-04652)  (Au- 
thor's abstract) 
W88-04653 


GREAT  LAKES  CLEANUP  EFFORT:  MUCH 
PROGRESS,  BUT  PERSISTENT  CONTAMI- 
NANTS REMAIN  A  PROBLEM, 

For  primary  bibliographic  entry  see  Field  5G. 
W88-04659 


CONTAMINATED  DRINKING  WATER  AS  A 
POTENTIAL  CAUSE  OF  CANCER  IN 
HUMANS, 

International   Agency   for   Research   on   Cancer, 

Lyon  (France). 

J.P.  Velema. 

Journal    of   Environmental    Science    and    Health 

JECREO,  Vol.  C5,  No.  1,  p  1-28,  1987.  4  tab,  73 

ref. 

Descriptors:  'Contamination,  'Carcinogens, 
•Risks,  'Human  diseases.'Public  Health,  'Drink- 
ing Water,  'Domestic  Water,  Epidemiology,  Hy- 
drocarbons, Asbestos,  Nitrates,  Trace  metals,  Ra- 
dioisotopes. 

The  author  examines  five  broad  categories  of  con- 
taminants, discussing  known  carcinogenicity  and 
reviewing  epidemiological  studies  of  each  contami- 
nant to  evaluate  whether  consumption  of  water 
contaminated  with  each  group  is  associated  with 
an  increased  risk  of  cancer  and  to  estimate  the 
magnitude  of  risk  suggested  by  the  human  evi- 
dence. Reviewed  categories  include  halogenated 
hydrocarbons,  asbestos,  nitrate,  trace  metals,  and 
radioactive  isotopes.  With  few  exceptions,  the  rela- 
tive risk  of  cancer  associated  with  human  exposure 
to  contaminated  drinking  is  small.  If  a  public 
health  risk  exists,  it  lies  in  the  fact  that  vast  num- 
bers of  people  are  exposed  for  long  periods  of  time. 
(Friedmann-PTT) 
W88-04660 


LITERATURE  REVIEW  OF  THE  EFFECTS  OF 
PERSISTENT  TOXIC  SUBSTANCES  ON 
GREAT  LAKES  BIOTA, 

Beak  Consultants  Ltd.,  Mississauga  (Ontario). 
J.  Fitchko. 

Report  of  the  Health  of  Aquatic  Communities 
Task  Force,  December  1986.  255  p,  1  fig,  12  tab, 
1080  ref. 

Descriptors:  'Literature  reviews,  'Toxicity,  'Haz- 
ardous wastes,  'Toxic  wastes,  'Great  Lakes, 
'Water  pollution  effects,  'Bioaccumulation,  Envi- 
ronmental effects,  Health  effects,  Drinking  water, 
Research  priorities,  Ecosystems,  Aquatic  environ- 
ment, DDE,  Fish,  Lead,  Organic  compounds,  Pes- 
ticides, Hydrocarbons. 

In  assessing  the  potential  effects  of  persistent  toxic 
substances  on  the  health  of  Great  Lakes  biota,  it  is 
important  to  recognize  that  virtually  all  species 
have  evolved  systems  for  extracting  and  concen- 
trating trace  elements  and  compounds  from  their 
natural  environment.  This  natural  process  and  its 
ability  to  bioconcentrate  and  regulate  cycling  of 
certain  elements  and  compounds  is  absolutely  es- 
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sential  to  the  survival  of  all  life  on  earth.  The 
concentration  range  for  normal  metabolic  func- 
tioning appears  to  be  related  to  trophic  level  and 
habitat  and  varies  considerably  species.  The  fol- 
lowing conclusions  can  be  drawn  from  the  studies 
reviewed  here:  (1)  few  studies  have  been  undertak- 
en to  assess  the  effects  of  specific  persistent  toxic 
substances  on  the  structural  and  functional  re- 
sponses of  Great  Lakes  biota;  (2)  insufficient  re- 
search has  been  undertaken  to  permit  assessment  of 
human  health  consequences  of  exposure  to  Great 
Lakes  drinking  water  and  contaminated  fish;  (3) 
most  of  the  research  is  recent;  (4)  only  a  small 
number  of  specific  persistent  toxic  substances  have 
been  assessed  by  in  situ  or  laboratory  studies;  (5) 
generally  few,  and  in  some  cases,  no  studies  have 
been  undertaken  to  assess  the  effects  of  specific 
persistent  toxic  substances  on  the  health  of  aquatic 
biota  in  the  42  Areas  of  Concern;  and  (6)  four 
physiological  response  tests  appear  to  be  available 
to  assay  the  effects  of  specific  persistent  toxic 
substances  or  classes  of  contaminants;  these  are 
beta-amino  levulinic  acid  dehydratase  induction  in 
fish  by  lead,  aryl  hydrocarbon  hydroxylase  induc- 
tion in  a  number  of  organisms  by  PAHs,  eggshell 
thinning  in  birds  by  DDE,  and  increased  porphyrin 
levels  in  liver  of  birds  due  to  organochlorine  pesti- 
cides. (Lantz-PTT) 
W88-04726 


HYDROLOGY  AND  POLLUTANT  REMOVAL 
EFFECTIVENESS  OF  WETLAND  BUFFER 
AREAS  RECEIVING  PUMPED  AGRICULTUR- 
AL DRAINAGE  WATER, 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Bio- 
logical and  Agricultural  Engineering. 
G.  M.  Chescheir,  J.  W.  Gilliam,  R.  W.  Skaggs,  R. 
G.  Broadhead,  and  R.  Lea. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-128061/ 
AS.  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. North  Carolina  Water  Resources  Research 
Institute,  Raleigh,  Report  No.  231,  August  1987. 
170  p,  47  fig,  13  tab,  22  ref. 

Descriptors:  'Agricultural  runoff,  *Wetland  buff- 
ers, 'Wetlands,  'Swamps,  *Pumped  agricultural 
drainage,  'Surface  drainage,  'North  Carolina, 
Water  quality,  Drainage  effects,  Drainage  ditches, 
Nutrients,  Sediment  loading,  Tidewater  region, 
DRAINMOD  model. 

The  hydrology  and  pollutant-removing  effective- 
ness of  two  wetland  areas  being  used  to  buffer 
impacts  of  pumped  agricultural  drainage  in  Eastern 
North  Carolina  were  studied.  Collection  and  anal- 
ysis of  field  data  over  a  two-year  period  showed 
that  buffer  one,  originally  equipped  with  an  effi- 
cient diffuser  canal,  was  essentially  100%  effective 
for  pollutant  removal  for  all  observed  events.  Less 
effective  flow  distribution,  less  area  and  faster 
drainage  resulting  from  a  greater  elevation  at 
buffer  two  resulted  in  less  effective  removal.  Hy- 
drology of  a  buffer  area  was  simulated  with  a 
wetland  simulation  model  for  overland  flow 
through  vegetated  areas.  A  routine  was  added  to 
calculate  residence  time  of  the  water  on  the  buffer 
and  percent  removal  of  nutrients.  Hourly  surface 
and  subsurface  field  drainage  volumes  calculated 
by  a  water  management  model.  The  two  models 
estimated  that  over  a  20-year  period,  study  buffer 
one  would  remove  79%  of  total  Kjeldahl  nitrogen, 
82%  of  nitrate  nitrogen,  8 1  %  of  total  phosphorus, 
and  92%  of  sediment.  Study  of  the  response  of 
wetland  forest  to  pumped  agricultural  drainage 
showed  pronounced  overstory  thinning  and  result- 
ant increased  floor  regeneration,  decreased  plant 
diversity,  and  decreased  annual  tree  diameter  in- 
crement at  buffer  one,  and  decreased  annual  tree 
diameter  at  buffer  two.  (Lambert-UNC-WRRI) 
W88-04742 


ORGANIC  COMPOUND  EFFECTS  ON  SWELL- 
ING AND  FLOCCULATION  OF  UPTON- 
MONTMORILLONITE, 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-04759 


MEASUREMENT  OF  PROTEOLYSIS  IN  NAT- 
URAL WATERS  AS  AN  APPROACH  TO  THE 
STUDY  OF  NATURAL  CYCLING  AND  POLLU- 
TION IMPACT, 

Vermont  Univ.,  Burlington.  Dept.  of  Microbiology 

and  Biochemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-04764 


COMPARATIVE  SURVIVAL  AND  INJURY  OF 
CANDIDA  ALBICANS  AND  BACTERIAL  INDI- 
CATOR ORGANISMS  IN  STREAMS  RECEIV- 
ING ACID  MINE  DRAINAGE, 

West  Virginia  Univ.,  Morgantown.  Div.  of  Plant 

and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-04854 


PHYTOPLANKTON  BIOMASS  AND  PRODUC- 
TION IN  THE  RIVER  MEUSE  (BELGIUM), 

Facultes  Universitaires   Notre-Dame  de  la   Paix, 

Namur  (Belgium).Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-04858 


SURVIVAL  OF  SPOTTED  SALAMANDER 
EGGS  IN  TEMPORARY  WOODLAND  PONDS 
OF  COASTAL  MARYLAND, 

Patuxent  Wildlife  Research  Center,  Laurel,  MD. 
P.  H.  Albers,  and  R.  M.  Prouty. 
Environmental  Pollution  EPEDB7,  Vol  46,  No.  1, 
p  45-61,  1987.3  tab,  48  ref. 

Descriptors:  'Water  pollution  effects,  'Ponds, 
'Acid  rain,  'Salamanders,  'Eggs,  Intermittent 
lakes,  Maryland,  Spotted  salamanders,  Ambystoma 
maculatum,  Hydrogen  ion  concentration,  Magnesi- 
um, Chlorophyll,  Water  chemistry,  Amphibians, 
Oxygen  requirements,  Rainfall,  Phytoplankton, 
Zooplankton,  Water  temperature,  Temperature, 
Aluminum,  Magnesium. 

Temporary  ponds  on  the  Atlantic  Coastal  Plain  in 
Maryland  were  characterized  according  to  water 
chemistry,  rain  input,  phytoplankton,  zooplankton 
and  use  by  the  spotted  salamander  Ambystoma 
maculatum  during  March-October  1983-84.  Nei- 
ther the  number  of  egg  masses  per  unit  of  pond 
surface  (abundance)  nor  the  survival  of  spotted 
salamander  embryos  was  significantly  correlated 
(P>0.05)  with  pond  pH.  Rainfall  during  May-July 
significantly  increased  the  hydrogen  ion  concentra- 
tion of  5  of  1 1  ponds  evaluated  for  the  impact  of 
rainfall  during  the  previous  48  hours  and  the  previ- 
ous week.  Survival  of  egg  masses  transferred 
among  eight  ponds  with  pH  3.66-4.45,  and  one 
pond  with  pH  5.18  was  significantly  reduced  only 
at  pH  3.66.  Embryonic  survival  was  negatively 
correlated  with  the  concentration  of  aluminum  in 
the  pond  water.  The  abundance  of  egg  masses  was 
positively  correlated  with  water  temperature  and 
magnesium  concentration,  and  total  chlorophyll 
during  the  larval  period.  Yearly  variability  of  pond 
characteristics  (e.g.,  water  chemistry,  pond  longev- 
ity) and  amphibian  reproduction  make  it  difficult 
to  determine  the  effects  of  acidic  deposition  on  the 
spotted  salamander.  At  the  present  time,  pond  lon- 
gevity, water  temperature  and  possible  oxygen 
content  seem  more  important  to  spotted  salaman- 
der reproduction  than  chemical  changes  caused  by 
annual  acidic  deposition.  (Author's  abstract) 
W88-04869 


RADON,  RADIUM  AND  OTHER  RADIOAC- 
TIVITY IN  GROUND  WATER:  HYDROGEO- 
LOGIC  IMPACT  AND  APPLICATION  TO 
INDOOR  AIRBORNE  CONTAMINATION. 

National   Water  Well   Association,   Worthington, 

OH. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04980 


PRELIMINARY  ASSESSMENT  OF  FACTORS 
AFFECTING  RADON  LEVELS  IN  IDAHO, 

Tennessee  Technological  Univ.,  Cookeville.  Water 

Resources  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04986 


ORGANIC  PRIORITY  POLLUTANTS  IN 
NEARSHORE  l-ISH  FROM  14  I.AKI  MICHI- 
GAN TRIBUTARIES  AND  EMBAYMENTS, 
1983, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W 88-05032 


RELATIONSHIP  BETWEEN  CARBON,  NITRO- 
GEN AND  CHLOROPHYLL  A  IN  THE  RIA  OF 
PONTEVEDRA,  NW  OF  SPAIN  (RELACIONES 
ENTRE  CARBONO,  NITROGENO  Y  CLORO- 
FILA  A  EN  LA  RIA  DE  PONTEVEDRA,  NO  DE 
ESPANA), 

Instituto  de  Investigaciones  Marinas,  Vigo  (Spain). 
F.  G.  Figueiras,  and  F.  X.  Niell. 
Investigacion  Pesquera  IPESAV,  Vol.  51,  No.  1,  p 
3-21,  March  1987.  4  fig,  1  tab,  26  ref. 

Descriptors:  'Water  pollution  'Nutrient  cycling, 
'Carbon,  'Nitrogen,  'Chlorophyll  a,  *Ria  de  Pon- 
tevedra,  Fate  of  pollutants,  Regression  analysis, 
Mathematical  studies,  Spain,  Nutrients,  Statistical 
analysis,  Chemical  analysis,  Phytoplankton,  Pulp 
and  paper  industry. 

Regression  analysis  is  inadequate  to  establish 
carbon:nitrogen  (C/N)  and  chlorophyll  a:carbon 
(Chl/C)  ratios  in  the  Ria  de  Pontevedra,  due  to  the 
existence  of  three  groups  of  data  which  cannot  be 
separated  a  priori,  as  in  the  method  employed  for 
the  ocean.  Nevertheless,  the  wastes  of  the  paper 
industry  (ENCESA)  are  easily  identified  by  their 
higher  C/N  ratios.  In  the  rest  of  the  river,  the  C/N 
and  Chl/C  ratios  are  as  expected  for  growing 
phytoplankton  populations  and  for  decaying 
matter.  The  Chl/C  ratios  are  more  variable  than 
the  C/N  ratios,  however,  the  values  reported  are 
in  agreement  with  those  expected  for  an  annual 
cycle.  It  is  noteworthy  that,  in  situations  where 
nitrates  are  totally  depleted,  the  C/N  ratios  do  not 
reach  the  value  of  15.  This  suggests  that  nutrient 
remineralization  in  surface  waters  may  be  impor- 
tant. The  role  played  by  the  offshore  pycnocline  in 
fertilization  of  the  river  is  discussed.  (Author's 
abstract) 
W88-05039 


ALGAL  AND  BACTERIAL  ACTIVITIES  IN 
ACIDIC  (PH  3)  STRIP  MINE  LAKES, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Biological 

Sciences. 

R.  A.  Gyure,  A.  Konopka,  A.  Brooks,  and  W. 

Doemel. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  53,  No.  9,  p  2069-2076,  September 

1987.  10  fig,  6  tab,  39  ref. 

Descriptors:  'Water  pollution  effects,  'Lakes, 
'Strip  mine  lakes,  'Acidic  water,  'Algae,  'Bacte- 
ria, Mine  drainage,  Nutrients,  Oligotrophic  lakes, 
Anaerobic  conditions,  Sediments,  Lake  sediments, 
Hydrogen  sulfide,  Hydrogen  ion  concentration, 
Chlorophyll,  Mineralization. 

Two  highly  acid  lakes  in  the  Greene-Sullivan  State 
Forest  near  Dugger,  Indiana,  were  sites  for  the 
study  of  chemical  characteristics  and  capacity  for 
organic  production  and  mineralization:  Reservoir 
29  (epilimnion  pH  of  2.7)  and  Lake  B  (epilimnion 
pH  of  3.2).  In  Reservoir  29  the  pH  of  the  profundal 
sediments  increased  from  2.7  to  3.8  during  thermal 
stratification.  This  rise  was  correlated  with  a  tem- 
poral increase  in  hydrogen  sulfide  concentration  in 
the  anaerobic  hypolimnion  from  0  to  >  1  mM.  In 
Lake  B  the  permanently  anoxic  sediments  had  a 
pH  of  6.2.  Chlorophyll  a  levels  in  the  epilimnion 
were  low,  and  the  rate  of  primary  production  was 
typical  of  an  oligotrophic  lake.  At  the  bottom  of 
the  metalimnion  was  a  dense  10-cm  layer  of  algal 
biomass.  Production  by  this  layer  was  low  because 
of  light  limitation  and  possible  hydrogen  sulfide 
toxicity.  Specific  photosynthetic  rates  of  epilimne- 
tic  algae  were  low,  suggesting  that  nutrient  avail- 
ability may  be  more  important  than  pH  as  a  limit- 
ing factor.  Heterotrophic  bacterial  activity  was 
greatest  at  the  sediment/water  interface.  Bacterial 
production  in  Reservoir  29  was  typical  of  that  in  a 
nonacid  mesotrophic  lake.  (Cassar-PTT) 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 


W88-05058 


ASSESSING  THE  IMPLICATIONS  OF  ENVI- 
RONMENTAL CHANGE  FOR  AGRICULTUR- 
AL PRODUCTION:  THE  CASE  OF  ACID  RAIN 
IN  ONTARIO,  CANADA, 

Guelph  Univ.  (Ontario).  Dept.  of  Geography. 
L.  Ludlow,  and  B.  Smit. 

Journal  of  Environmental  Management 
JEVMAW,  Vol.  25,  No.  1,  p  27-44,  July  1987  3 
fig,  2  tab,  40  ref. 

Descriptors:  *Water  pollution  effects,  *Acid  rain, 
•Agriculture,  'Ontario,  *Crop  yield,  Farming, 
Crop  production,  Vegetables,  Grain  crops,  Fruit 
crops,  Beans,  Corn,  Hay,  Oats,  Barley,  Potatoes, 
Tobacco,  Wheat,  Apples,  Grapes,  Peaches,  Peas, 
Tomatoes. 

Two  scenarios  were  developed  to  estimate  the 
impacts  of  acid  rain  on  agricultural  production  in 
Ontario.  For  Scenario  1  it  was  assumed  that  rain 
acidities  will  decrease  from  current  levels  to  pH  of 
5-6  (considered  nonpolluted  with  respect  to  acid). 
For  Scenario  2  it  was  assumed  that  rain  acidities 
will  increase  from  current  levels.  Then,  the  impact 
of  acid  rain  on  selected  crop  yields  was  determined 
from  a  review  of  existing  experimental  data.  Final- 
ly, the  yield  response  estimates  were  applied  to 
assess  the  impacts  of  acid  rain  on  regional  agricul- 
tural production  and  production  potential  in  Ontar- 
io. Results  reveal  that  impacts  on  agricultural  pro- 
duction and  production  potential  are  relatively 
small.  The  present  crop  loss  due  to  acid  rain  is  2% 
of  the  total  production  or  $43  million.  Increased 
acidity  under  Scenario  2  would  produce  little 
change  in  crop  production  from  the  present  situa- 
tion. However,  yields  of  some  crops  (grain  corn 
and  fodder  corn)  improve  with  increased  acidity. 
If  rain  were  unpolluted  as  in  Scenario  1,  the  great- 
est improvement  in  crop  production  would  be 
noted  in  the  south  and  southwest  portions  of  the 
province,  except  for  Haldimand-Norfolk  County,  a 
tobacco-producing  region.  (Cassar-PTT) 
W88-05064 


EFFECTS  OF  ROADSIDE  SNOWMELT  ON 
WETLAND  VEGETATION:  AN  EXPERIMEN- 
TAL STUDY, 

Ottawa  Univ.  (Ontario).  Dept.  of  Biology. 

P.  S.  Isabell,  L.  J.  Fooks,  P.  A.  Keddy,  and  S.  D. 

Wilson. 

Journal         of        Environmental         Management 

JEVMAW,  Vol.  25,  No.  1,  p  57-60,  July  1987.  1 

fig,  1  tab,  23  ref. 

Descriptors:  *Water  pollution  effects,  'Wetlands, 
*Snowmelt,  *Roads,  *Salt,  'Vegetation,  Aquatic 
vegetation,  Runoff,  Marshes,  Germination,  Seeds, 
Deicers. 

Germination  and  growth  of  wetland  plant  seeds 
were  studied  after  application  of  roadside  snow- 
melt  at  concentrations  of  100%  and  20%,  using  tap 
water  as  a  control.  Only  two  species,  Typha  latifo- 
lia  and  Lythrum  salicaria,  germinated  in  plants 
watered  with  100%  roadside  snowmelt.  Germina- 
tion in  seeds  watered  with  20%  snowmelt  was  2- 
19.2%,  depending  on  variety,  compared  with  5.8- 
30%  with  the  control  water.  After  one  month  of 
growth,  community  biomass,  species  diversity, 
evenness  and  richness  all  decreased  significantly 
with  increasing  snowmelt  concentration.  (Cassar- 
PTT) 
W88-05065 


IMPACT  OF  ATRAZINE  ON  LAKE  PERIPHY- 
TON  COMMUNITIES,  INCLUDING  CARBON 
UPTAKE  DYNAMICS  USING  TRACK  AUTOR- 
ADIOGRAPHY, 

National  Museums  of  Canada,  Ottawa  (Ontario). 

Botany  Div. 

P.  B.  Hamilton,  G.  S.  Jackson,  N.  K.  Kaushik,  and 

K.  R.  Solomon. 

Environmental  Pollution  EPEBD7,  Vol  46  No  2 

p  83-103,  1987.  5  fig,  4  tab,  53  ref. 

Descriptors:  *Water  pollution  effects,  'Lakes, 
'Atrazine,  *Algae,  Aquatic  habitats,  Habitats,  Per- 
iphyton,  Chlorophyll,  Cyanobacteria,  Chloro- 
phyta,  Herbicides,  Pesticides. 


Chlorophyll  a,  freshweight  biomass,  ash-free  dry 
weight,  cell  numbers,  species  richness,  community 
carbon  uptake  and  species-specific  carbon  uptake 
were  used  to  monitor  the  impact  of  atrazine  (2- 
chloro-4-ethylamino-6-isopropylamino-s-triazine) 
on  an  in  situ,  enclosed  periphyton  community. 
Atrazine  concentrations  ranging  from  0.08  to  1.56 
mg/liter  were  used  during  the  2  years  of  study.  In 
both  1982  and  1983,  there  was  a  shift  from  a 
chlorophyte-  to  a  diatom-dominated  community. 
In  1982  the  cyanobacterium  Cylindrospermum 
stagnale  and  the  chlorophyte  Tetraspora  cylindrica 
developed  isolated  colonies  in  the  1.56  mg/liter 
treatment,  indicating  resistance  to  atrazine  at  this 
concentration.  After  atrazine  exposure,  community 
productivity  was  reduced  by  21%  to  82%  in  the 
low  to  high  exposures,  respectively.  After  day  21 
productivity  returned  to  control  levels.  It  was 
shown,  using  track  autoradiography,  that  the  pro- 
ductivities of  the  large  algae  Mougeotia  sp.,  Oedo- 
gonium  sp.,  Tolypothrix  limbata  and  Epithemia 
turgida  were  the  most  affected,  with  reductions  of 
74.3%  to  93.1%  that  of  the  controls.  All  the  biotic 
measures  indicated  reduced  growth  after  herbicide 
exposure  (Author's  abstract) 
W88-05069 


IMPACT  OF  ANGLER  GROUNDBAIT  ON 
BENTHIC  INVERTEBRATES  AND  SEDIMENT 
RESPIRATION  IN  AN  SHALLOW  EUTRO- 
PHIC  RESERVOIR, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
M.  Cryer,  and  R.  W.  Edwards. 
Environmental  Pollution  EPEBD7,  Vol  46,  No  2 
p  137-150,  1987.  3  fig,  2  tab,  25  ref. 

Descriptors:  'Water  pollution  effects,  'Lakes, 
'Fishing,  'Baits,  'Invertebrates,  Benthic  inverte- 
brates, 'Eutrophic  lakes,  Reservoirs,  Oxygen  con- 
sumption, Fish  food,  Sediments,  Lake  sediments, 
Degradation,  Microbial  degradation. 

Cereal  or  maggots  were  added  to  areas  of  sediment 
in  a  small,  shallow  eutrophic  reservoir  at  the  rate 
of  0.4  and  4.0  kg/sq  m  of  cereal  or  0.22  liters/sq  m 
of  maggots  over  a  12- week  period.  The  higher 
cereal  loading  reflected  very  intensive  fishing,  and 
the  lower  cereal  loading  and  maggot  application 
reflected  normal  fishing  density.  The  densities  of 
benthic  invertebrates  were  reduced  by  cereal  bait- 
ing, the  most  sensitive  being  naidid  worms  and 
cladocerans;  the  tubificid  Limnodrilus  hoffmeisteri 
was  not  affected.  Recovery  in  the  benthic  commu- 
nity was  not  apparent  after  4  months,  although 
cyclopoid  copepods  were  significantly  more  abun- 
dant in  cereal-treated  areas.  Maggot  baiting  pro- 
duced results  of  the  same  order.  Laboratory  studies 
of  oxygen  consumption  in  the  sediments  showed 
that  oxygen  consumption  increased  with  increasing 
cereal  loading  up  to  a  factor  of  100  for  the  highest 
application  rate  of  1.6  kg/sq  m.  The  results  of  the 
rapid  (within  2  weeks  at  summer  temperatures) 
breakdown  of  groundbait  are  reduction  in  the 
benthic  invertebrate  population  and  intermittent 
severe  deoxygenation,  especially  under  warm, 
calm  conditions,  making  further  fishing  unproduc- 
tive. (Cassar-PTT) 
W88-05071 


SEASONAL  AND  LONGITUDINAL  VARI- 
ATIONS IN  APPARENT  DEPOSITION  RATES 
WITHIN  AN  ARKANSAS  RESERVOIR, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

W.  F.  James,  R.  H.  Kennedy,  R.  H.  Montgomery, 

and  J.  Nix. 

Limnology  and  Oceanography  LIOCAH,  Vol.  32, 

No.  5,  p  1169-1176,  September  1987.  8  fig,  1  tab,  14 

ref. 

Descriptors:  'Sedimentation,  'Reservoirs,  'Tur- 
bidity, Chlorophyll  a,  Hypolimnion,  Oxygen  de- 
pletion, Organic  carbon,  Detritus,  Lakes,  Sedimen- 
tation basins,  Arkansas. 

Seasonal  and  spatial  differences  in  apparent  sedi- 
ment trapping  rates  were  related  to  the  establish- 
ment of  longitudinal  gradients  in  water  quality  at 
DeGray  Lake,  Arkansas.  Gradients  in  turbidity 
developed  during  winter  and  spring  due  to  sus- 


pended loads,  which  settled  primarily  in  the  head- 
water region.  Gradients  in  apparent  deposition  of 
allochthonous  organic  carbon  and  chlorophyll  a 
also  influenced  detrital  processing  and  hypolimne- 
tic  dissolved  oxygen  conditions.  Hypolimnetic  dis- 
solved oxygen  depletion  started  in  May  in  the 
headwater  region,  due  to  a  high  volumetric  dis- 
solved oxygen  demand,  and  spread  slowly  to  the 
dam  by  winter.  These  patterns  indicated  that  river- 
ine inputs  and  deposition  influenced  biological  ac- 
tivity along  the  longitudinal  axis  of  the  lake.  (Au- 
thor's abstract) 
W88-05097 


ALKALINITY  DYNAMICS  IN  AN  UNACIDI- 
FIED  ALPINE  LAKE,  SIERRA  NEVADA,  CALI- 
FORNIA, 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-05102 


FIELD  EXPERIMENT  ON  THE  INFLUENCES 
OF  SUSPENDED  CLAY  AND  P  ON  THE 
PLANKTON  OF  A  SMALL  LAKE, 

Shaw  Univ.,  Raleigh,  NC.  Dept.  of  Biology. 
B.  E.  Cuker. 

Limnology  and  Oceanography  LIOCAH,  Vol.  32, 
No.  4,  p  840-847,  July  1987.  6  fig,  2  tab,  34  ref. 
University  of  North  Carolina  Water  Resources 
Research  Institute  Grant  40041,  EPA  Grant 
R8 133 15-0 1-0. 

Descriptors:  'Water  pollution  effects,  'Limnology, 
'Suspended  sediments,  'Phosphorus,  'Aquatic 
productivity,  'Chlorophyll  a,  'Algae,  Zooplank- 
ton,  Lakes,  Limnocorrals,  Pollution  loading,  Kao- 
linite,  Turbidity,  Secchi  disks,  Flagellates. 

Independent  and  interactive  effects  of  P  and  clay 
loading  on  pelagic  community  organization  and 
productivity  were  tested  in  Durant  Lake,  a  small 
lake  on  the  North  Carolina  piedmont.  Twelve  lim- 
nocorrals were  employed.  Treatments  (in  tripli- 
cate) were:  unaltered  controls,  P  loading  of  3.3 
mg/sq  m/day,  kaolinite  clay  loading  of  100  g/sq 
m/day,  and  combined  clay  and  P  loading.  P  load- 
ing significantly  increased  rates  of  turbidity  reduc- 
tion (Secchi  depth  increasing  at  7.2  vs  5.8  cm/day 
for  control)  and  significantly  lowered  sustained 
turbidity  in  treatments  under  clay  loading.  Clay 
loading  reduced  net  community  productivity 
(NCP),  Chi  a  concentrations,  and  algal  cell  num- 
bers. In  response  to  suspended  clay  loading  Tra- 
chelomonas  superba  and  other  flagellates  replaced 
the  otherwise  dominant  Spirulina  major.  Fertiliza- 
tion with  P  increased  NCP  and  algal  densities  and 
favored  development  of  nitrogen  fixers  Anabaena 
spiroides  and  A.  circinalis.  Combined  P  and  clay 
loading  produced  intermediate  values  of  turbidity, 
NCP,  and  Chi  a.  Simultaneous  clay  loading  elimi- 
nated the  influence  of  P  fertilization  on  algal  com- 
munity structure,  yielding  an  assemblage  dominat- 
ed by  flagellates.  Clay  turbidity  also  caused  a  shal- 
lowing in  the  daytime  distribution  of  zooplankton. 
(Author's  abstract) 
W88-05103 


5D.  Waste  Treatment  Processes 


ACIDOGENIC  DEGRADATION  OF  THE  NI- 
TROGEN FRACTION  IN  VINASSE, 

Centro  de  Investigazcion  de  Standard  Electrica 

S.A.,  Madrid  (Spain).  Inst,  de  Fermentaciones  In- 

dustriales. 

M.  Gil-Pena,  M.  J.  Gutierrez,  E.  Amo,  and  I. 

Schnabel. 

Biotechnology  Letters  BILED3,  Vol.  9,  No.  8,  p 

587-592,  August  1987.  2  fig,  4  tab,  10  ref. 

Descriptors:  'Wastewater  treatment,  'Vinasse, 
•Nitrogen,  Biodegradation,  Chemical  oxygen 
demand,  Ammonia,  Fatty  acids. 

In  an  earlier  paper,  60-70%  of  the  chemical  oxygen 
demand  (COD)  in  vinasse  was  found  to  be  broken 
down  to  volatile  fatty  acids  (VFAs)  during  acido- 
genesis.  Thus,  from  30  to  40%  of  the  COD  may  be 
unaltered  at  the  end  of  the  process.  The  ammonia 
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nitrogen  (N-NH4(  +  ))  concentration  in  the  effluent 
was  also  reported  to  be  about  one-third  of  the 
initial  total  nitrogen  in  the  vinasse.  It  was  therefore 
concluded  that  approximately  two-thirds  of  the 
total  nitrogen  did  not  undergo  degradation  during 
the  optimum  hydraulic  retention  time  (HRT)  for 
acidogenesis,  which  was  found  to  be  eight  hours. 
Degradation  of  the  nitrogen  fraction  in  sugar  beet 
vinasse  during  continuous  acidogenesis  was  stud- 
ied. The  total  nitrogen  content  in  the  vinasse  was 
approximately  4  g/L,  with  only  traces  of  ammonia 
nitrogen.  During  acidogenesis  N-NH4(  +  )  in- 
creased proportionately  to  the  breakdown  of  beta- 
ine  and  amino  acids.  (Lantz-PTT) 
W88-04505 

TEMPERATURE,  PH,  AND  CATIONS  AFFECT 
THE  ABILITY  OF  ESCHERICHIA  COLI  TO 
MOBILIZE  PLASMIDS  IN  L  BROTH  AND 
SYNTHETIC  WASTEWATER, 

Drexel  Univ.,  Philadelphia,   PA.   Dept.  of  Bios- 

cience  and  Biotechnology. 

T.  A.  Khalil,  and  M.  A.  Gealt. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 

33,  No.  8,  p  733-737,  August  1987.  4  fig,  1  tab,  21 

ref.  EPA  Grant  No.  R8 12362. 

Descriptors:  'Biological  communities, 

•Wastewater  treatment,  'Escherichia  coli,  Tem- 
perature, Hydrogen  ion  concentration,  Plasmids, 
Salts,  Detergents. 

Coincubations  of  plasmid  donor  and  recipient  cells 
in  L  broth  and  in  synthetic  wastewater  demonstrat- 
ed that  a  large  number  of  environmental  factors 
must  be  taken  into  account  when  measuring  the 
potential  for  the  dissemination  of  plasmid-encoded 
genes  in  natural  environments.  These  include  salts 
and  detergents  in  the  medium  as  well  as  other 
factors,  e.g.,  pH  and  temperature.  Complex  inter- 
actions between  and  among  agents  were  observed, 
indicating  that  simple  additive  effects  may  not  be 
assumed.  Mobilization  of  genetically  engineered 
nonconjugative  plasmid  pHSV106  was  inhibited  by 
the  same  compounds  that  affected  conjugative 
plasmid  movement.  (Author's  abstract) 
W88-04506 


SELECTION  AND  ADAPTATION  OF  A 
PHENOL-DEGRADING  STRAIN  OF  PSEUDO- 
MONAS, 

Barcelona  Univ.  (Spain).  Dept.  d'Engmyena  Qui- 
mica  i  Bioquimica. 

C.  Masque,  M.  Nolla,  and  A.  Bordons. 
Biotechnology  Letters  BILED3,  Vol.  9,  No.  9,  p 
655-660,  September  1987.  1  fig,  2  tab,  24  ref.  Span- 
ish Oil  Company  Grant  No.  EMP-1985-1986. 

Descriptors:  *Biological  wastewater  treatment, 
•Phenols,  *Pseudomonas,  Bacteria,  Biodegrada- 
tion,  Wastewater  treatment,  Activated  sludge,  Oil 
wastes,  Industrial  wastewater,  Toxic  wastes. 

Phenolic  compounds  are  hazardous  pollutants  be- 
cause they  are  toxic  to  many  organisms  and  are 
very  often  present  in  effluents  from  different  indus- 
tries, such  as  oil  refineries,  petrochemistry,  and 
other  organic  products.  Removal  of  phenols  from 
wastewaters  can  be  achieved  by  chemical  oxida- 
tion, solvent  extraction  and  adsorption  on  activat- 
ed carbon,  but  biological  methods  are  gaining  im- 
portance, especially  in  the  case  of  intermediate  and 
low  concentrations  of  phenols  in  effluents.  A 
phenol-degrading  strain,  QT  31,  of  Pseudomonas 
was  selected  among  other  phenol-resistant  bacteria 
from  activated  sludges  of  a  wastewater  treatment 
plant  of  an  oil  refinery.  Its  capacity  for  degradation 
was  studied  at  different  periods  of  adaptation, 
reaching  a  phenol  biodegradation  rate  of  28  mg/L 
phenol/hr,  from  minimal  medium  with  100  mg/L 
phenol,  after  adaptation  for  20  days.  (Lantz-PTT) 
W88-04507 


ZEOLITE  AS  SUPPORT  MATERIAL  IN  AN- 
AEROBIC WASTEWATER  TREATMENT, 

National  Centre  for  Scientific  Research,  Havana 

(Cuba). 

E.  Sanchez,  and  R.  Roque-Malherbe. 

Biotechnology  Letters  BILED3,  Vol.  9,  No.  9,  p 

671-672,  September  1987.  1  fig,  2  tab,  4  ref. 


Descriptors:  •Zeolite.  *Wastewater  treatment, 
•Anaerobic  digestion,  Ion  exchange,  Adsorption, 
Biofllms. 

Because  of  the  properties  of  zeolites  as  ionic  ex- 
changers and  adsorbers  they  neutralize  biological 
media  by  proton  exchange,  and  can  trap  cells 
increasing  their  viability.  The  property  of  proton 
exchange  could  be  very  useful  in  anaerobic 
wastewater  treatment  because  of  the  low  initial  pH 
of  the  reactor  feed  and  proton  production  by  bac- 
terial metabolism  during  anaerobic  treatment.  The 
effect  of  zeolite  as  packing  material  in  an  anaerobic 
filter  used  in  the  purification  of  bakers  yeast 
wastewater  was  studied  and  compared  with  other 
support  materials  such  as  ceramic  Raschig  rings, 
PVC  pellets,  and  CaC03  stones.  The  conclusion 
that  the  combined  effect  of  proton  exchange  and 
biofilm  fixing  significantly  improved  the  efficiency 
of  the  zeolite-supported  reactor  in  comparison 
with  other  support  materials.  (Lantz-PTT) 
W88-04508 


HEALTH  FEARS  CROP  IRRIGATION  PROM- 
ISE, 

For  primary  bibliographic  entry  see  Field  5C. 
W88-04516 


COMPOSTING  SLUDGE  WITH  REEDS, 

Tohoku  Univ.,  Sendai  (Japan).  Biological  Inst. 
Y.  Kurihara,  T.  Sato,  T.  Yoshida,  and  T.  Mori. 
BioCycle  BCYCDK,  Vol.  28,  No.  8,  p  38-41,  Sep- 
tember 1987.  2  fig,  5  tab,  4  ref. 

Descriptors:  *  Sludge  disposal,  'Composting, 
•Reeds,  *Wastewater  treatment,  Polymers,  Sludge 
drying,  Sludge  thickening,  Septic  sludge,  Biologi- 
cal oxygen  demand,  Aeration. 

Composting  of  sewage  sludge  dewatered  by  way 
of  polymers  and  mixed  with  the  reed,  Phragmites 
australis,  was  conducted  under  various  conditions. 
The  optimum  mixing  ratios  of  sludge  (moisture 
content,  approximately  80%)  to  Phragmites  (mois- 
ture, from  33.7%  to  59.6%  inclusively)  ranged 
from  20-50%  on  a  wet  weight  basis.  Initial  aeration 
rates  that  were  within  the  rates  of  1.2  to  3.6  L/ 
minAg  BOD,  were  found  to  be  optimum.  The 
composted  Phragmites-sludge  mixture  exerted  a 
beneficial  effect  on  the  growth  of  rice  plants  and 
the  yield  of  grain.  (Lantz-PTT) 
W88-04524 


EFFECTS  OF  SALINITY  ON  A  RENDERING  - 
MEAT  PACKING  -  HIDE  CURING 
WASTEWATER  ACTIVATED  SLUDGE  PROC- 
ESS, 

Purdue  Univ.,  Lafayette,  IN. 
G.  Witmayer,  D.  Froula,  and  G.  Shell. 
Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  20,  No.  6,  p  13-18,  November- 
December  1987.  4  fig,  4  tab,  7  ref. 

Descriptors:  'Wastewater  treatment,  'Meat  proc- 
essing industry,  'Activated  sludge,  'Salinity,  Bio- 
mass,  Sludge  digestion,  Sodium,  Salts. 

Increased  salted  hide  production  at  a  hide  curing 
operation  caused  decreased  treatment  efficiency  in 
an  activated  sludge  process.  Investigative  sampling 
indicated  that  the  biomass  was  extremely  sensitive 
to  sodium  ion  concentrations  in  excess  of  1 500  mg/ 
L.  Plant  operations  limited  the  amount  of  salt 
entering  the  plant  and  maintained  a  sodium  ion 
concentration  of  1000  to  1500  mg/L.  Plant  effluent 
quality  after  these  modifications  improved  signifi- 
cantly. Because  of  discharge  limitations  on  salinity 
quality  and  the  negative  effects  of  salinity  on  the 
activated  sludge  process,  excess  salt  wastewater  is 
evaporated.  A  bench  scale  treatability  study  indi- 
cated that  an  activated  sludge  biomass  would  fail 
to  settle  at  sodium  ion  concentrations  exceeding 
30,000  mg/L  as  Na.  The  settleability  observed  at 
sodium  ion  concentrations  below  7000  mg/L  as  Na 
compared  favorably  with  a  reference  low  salinity 
activated  sludge  unit.  (Lantz-PTT) 
W88-04527 


UNICELLULAR  PROTEIN  PRODUCTION  IN 
EFFLUENTS  FROM  PROCESSED  MUSSELS.  I: 


USK  OF  YEAST  IN  AXKNIC  AM)  MIXED  CUL- 
TURES (PRODUCTION  DE  PROTKINA  UNI- 
CELULAR  EN  EFLUENTIS  DEL  I'ROC  KSADO 
DE  MEJILLON.  I:  UTILIZACION  DK  LEVA- 
DURA  EN  CULTIVOS  AXKNICOS  V  MIX  TOM. 
lnstituto  de  Investigacones  Pesqueras  de  Vigo 
(Spain). 

M.  A.  Murado,  M.  P.  Gonzalez,  M.  I. 
Montemayor,  M.  J.  F.  Reiriz,  and  J.  M.  Franco. 
Investigacion  Pesquera  IJMDAI,  Vol.  50,  No.  4,  p 
571-605,   December    1986.    15   fig,  6  tab,   50  ref. 

Descriptors:  'Food  processing  wastes,  'Recycling, 
♦Water  reuse,  'Wastewater  treatment,  'Mussels, 
•Yeasts,  Glycogen,  Chemical  wastewater  treat- 
ment, Chemical  oxygen  demand,  Phosphorus,  Ni- 
trogen, Biodegradation,  Microbiological  studies. 

The  industrial  processing  of  mussels  in  Galicia 
(Spain)  generates  large  volumes  of  relatively  gly- 
cogen-rich  wastes  that  when  freely  poured  into  the 
sea,  contaminate  the  coastal  ecosystem.  Treatment 
were  studied  here,  with  the  double  objective  of 
reducing  their  contaminant  impact  and  creating  a 
way  of  using  them  that  provides  incentives  for 
their  depuration.  The  results  obtained  after  the 
assays,  of  a  process  directed  to  SCP  production, 
have  permitted:  (a)  the  obtaining  of  a  small  peptide 
fraction  separable,  without  additional  cost  to  the 
rest  of  the  process  during  waste  treatment  prior  to 
their  use  as  a  microbiological  medium;  (b)  the 
reduction,  by  more  than  80%,  of  the  COD  remain- 
ing after  pretreatment,  by  means  of  different  cul- 
tures, of  several  yeast  species  and  a  fungus,  able  to 
be  used  as  SCP  sources;  (c)  obtaining  of  an  SCP 
production  comparable  to  or  better  than  those 
achieved  by  other  studies  in  the  treatment  of  resid- 
ual or  low-cost  substrates;  (d)  the  facilitation,  with 
respect  to  the  processes  applicable  to  the  crude 
wastes,  of  the  possible  recovery  of  taurine  from  the 
postincubated  medium;  and,  (e)  the  establishment 
of  criteria  for  the  possible  P  and/or  N  supplemen- 
tation of  some  wastes,  in  order  to  attempt  complete 
glycogen  degradation  by  the  selected  species.  (Au- 
thor's abstract) 
W88-04543 


MONITORING  AND  CONTROL  OF  ANAERO- 
BIC DIGESTION, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

W.  R.  Ross,  and  J.  M.  Louw. 

Water  SA,  Vol.  13,  No.  4,  p  193-196,  August  1986. 

8  fig,  7  ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Monitoring,  Industrial  wastes,  Organic 
loading,  Cations,  Hydrogen  ion  concentration,  Di- 
gestion, Chemical  oxygen  demand,  Temperature, 
Sludge  digestion,  Sludge  setting. 

Digesters  treating  industrial  wastes  are  frequently 
subjected  to  fluctuations  in  both  waste  composition 
and  organic  load,  necessitating  special  precautions 
by  of  the  operator  to  prevent  metabolic  overload- 
ing of  the  microorganisms.  Various  sensitive  indi- 
ces of  digester  stability  are  relevant  to  effective 
process  control  and  operating  reliability  at  high 
load  rates.  These  are:  (1)  volatile  acid:  alkalinity: 
pH  ratios  for  digester  control;  (2)  relationship  be- 
tween cation  availability  and  substrate  buffer  po- 
tential; (3)  relationship  between  pH  and  volatile 
acids  dissociation  index;  (4)  measurement  of  micro- 
organism activity;  (5)  relationship  between  gas 
production  and  mass  of  COD  utilized;  (6)  relation- 
ship between  temperature  and  loading  rate;  (7) 
relationship  between  sludge  concentration  and 
load  rate;  (8)  indices  for  sludge  settling  characteris- 
tics; (9)  relationship  between  load  rate  and  sludge 
settling  characteristics;  and  (10)  sensory  evalua- 
tion. The  ease  of  operation  of  a  digester  and  the 
degree  of  monitoring  and  control  required  are 
governed  by  such  factors  as:  type  of  waste;  plant 
design;  load  rates  envisaged;  operator  experience; 
and  monitoring  and  control  facilities.  Experience 
indicates  that  no  single  parameter  is  sufficiently 
sensitive  to  permit  reliable  forecasting  of  incipient 
overloading  or  digester  failure,  particularly  at  high 
load  rates.  (Lantz-PTT) 
W88-04562 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Waste  Treatment  Processes 


EFFECT  OF  PARTICLE  SIZE  AND  INTERFER- 
TNG  IONS  ON  FLUORIDE  REMOVAL  BY  AC- 
TIVATED ALUMINA, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

J.  J.  Schoeman,  and  H.  MacLeod 

Water  S A,  Vol.  13,  No.  4,  p  229-234,  August  1986. 

8  fig,  3  tab,  18  ref. 

Descriptors:    *Wastewater    treatment,    *Fluoride, 
Particle  size,  Adsorption,  Chemical  wastewater 
treatment,  Hydrogen  ion  concentration,  Silicates, 
Phosphates,  Alkalinity. 

Fluoride  removal  by  activated  alumina  was  investi- 
gated to  gain  a  better  understanding  of  the  effect  of 
particle  size  and  interfering  ions.  The  fate  of  fluo- 
ride adsorption  on  smaller  particles  was  significant- 
ly greater  than  on  larger  sized  particles.  The  opti- 
mum pH  for  fluoride  removal  was  about  6.  How- 
ever it  could  be  advantageous  to  remove  fluoride 
at  pH  4  to  5  where  less  competition  from  silicate 
was  experienced.  Silicate  (as  Si)  and  phosphate 
trom  5  to  80  mg/1  were  found  to  have  very  little 
effect  on  fluoride  removal  efficiency.  Sulfates  in 
the  concentration  range  from  100  to  1,600  mg/1 
had  very  little  effect  on  fluoride  removal  efficien- 
cy. It  appeared  that  the  single  most  important 
factor  affecting  fluoride  removal  efficiency  was  the 
hydroxide  and  bicarbonate  alkalinity  of  the  water 
(Author's  abstract) 
W88-04567 


POTENTIAL  AND  ACTUAL  BIOLOGICAL  RE- 
LATED HEALTH  RISKS  OF  WASTEWATER 
INDUSTRY  EMPLOYMENT, 

Cincinnati   Univ.,   OH.    Dept.   of  Environmental 

Health. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-04582 


EVALUATION  OF  OXYGEN  UPTAKE  RATE 
AS  AN  ACTIVATED  SLUDGE  PROCESS  CON- 
TROL PARAMETER, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg  Coll.  of  Architecture  and  Urban  Studies. 
S.  Chandra,  R.  O.  Mines,  and  J.  H.  Sherrard 
m™.cPwUii<?  Control  Federation  Journal 
^5.  Vol.  59,  No.  12,  p  1009-1016,  December 
1987.  14  fig,  3  tab,  18  ref. 

Descriptors:  *Wastewater  treatment,  *Sludge  di- 
gestion, "Oxygen  uptake,  *Respirometer,  Biologi- 
cal oxygen  demand,  Activated  sludge  process  Or- 
ganic loading,  Process  control,  Respiration. 

A  laboratory  study  was  conducted  to  determine 
whether  or  not  oxygen  uptake  rate  (OUR)  is  a 
valid  control  parameter  for  monitoring  the  activat- 
ed sludge  process.  Two  bench-scale  reactors  were 
operated  at  steady  state  and  under  shock  load  No 
relationship  could  be  deduced  between  effluent 
quality  and  OUR,  suggesting  that  the  latter  would 
not  be  useful  as  a  control  parameter.  As  was  con- 
cluded from  the  shock  load  data,  OUR  varies 
inconsistently  at  high  organic  loadings.  It  was 
tound  that  the  biological  oxygen  demand  (BOD) 
bottle  technique  completely  failed  to  measure 
oxygen  uptake  at  high  organic  loadings  and  gave 
meaningless  results.  An  on-line  respirometer  gave 
WsT 04583"°  ^  COnsistent  results-  (Lantz-PTT) 


ENGINEERING  IMPLICATIONS  OF  A  NEW 
TRICKLING  FILTER  MODEL, 

Arizona  Univ.,  Tucson.  Dept.  of  Environmental 

engineering. 

B.  E.  Logan,  S.  W.  Hermanowicz,  and  D  S 

Parker. 

nvr£A.T0,1]U,ti0cn,,  Contro1  ^deration  Journal 
{^7F,^  V?L  I9'  No-  12'  P  1017-1028,  December 
1987.  13  fig,  7  tab,  31  ref. 

Descriptors:  "Trickling  filters,  "Wastewater  treat- 
ment, "Model  studies,  "Wastewater  facilities  Bio- 
logical oxygen  demand,  Filtration,  Engineering 
Velz  equation,  Mathematical  models,  Hydraulic 
design. 

A  new  trickling  filter  model  incorporating  media 
geometries  were  compared  to  the  predictions  of 


the  modified  Velz  equation.  The  two  approaches 
predicted  similar  effects  of  hydraulic  loading  on 
soluble  biological  oxygen  demand  (sBOD)  remov- 
daS16  model  Predicted  slight  improvements  in 
sBOD  removal  with  filter  height,  compared  to 
large  increases  in  sBOD  removal  using  the  modi- 
tied  Velz  equation.  The  model  also  predicted  a 
decrease  m  sBOD  removal  with  increasing  recycle 
versus  an  increase  in  sBOD  removal  predicted  by 
tD^°dlfled  Velz  equation.  The  maximum  aerobic 
sBOD  removal  capacity  of  a  plastic  media  module 
w_as  determined,  although  oxygen  was  not  indicat- 
ed to  limit  sBOD  removal.  A  procedure  was  out- 
lined for  plastic  media  trickling  filter  design  (See 
also  W88-04585)  (Lantz-PTT) 
W88-04584 


FUNDAMENTAL   MODEL   FOR    TRICKLING 
FILTER  PROCESS  DESIGN, 

Arizona  Univ.,  Tucson.  Dept.  of  Environmental 

engineering. 

B.  E.  Logan,  S.  W.  Hermanowicz,  and  D  S 

Parker. 

™^    Pollution     Control     Federation     Journal 

Zi   ^r  V?L  u9'  No'  U<  P  1029-1°42,  December 
1987.  14  fig,  6  tab,  74  ref. 

Descriptors:  "Wastewater  treatment,  "Wastewater 
facilities,     "Trickling     filters,     "Process     design 
Computer  models,  Mathematical  models,  Model 
studies,  Biochemical  oxygen  demand,  Plastics. 

A  computer  model  was  developed  to  examine  solu- 
ble biochemical  oxygen  demand  (BOD)  removal  in 
plastic  media  trickling  filters.  The  performance  of 
trickling  filters  was  predicted  using  first  order  mi- 
crobial kinetics  and  equations  of  substrate  transport 
in  the  thin  fluid  film.  Various  geometries  of  trick- 
ling filter  support  media  caused  different  fluid  hy- 
draulics. The  trickling  filter  model  was  calibrated 
and  verified  through  comparison  with  several  sets 
of  laboratory,  pilot  plant,  and  full  scale  studies 
(See  also  W88-04584)  (Lantz-PTT) 
W88-04585 


DESIGN  AND  EVALUATION  OF  BIOFILTER 
TREATMENT  SYSTEMS, 

Black  and  Veatch,  Kansas  City,  MO.  Process  Con- 
trol Dept. 

T.  L.  Johnson,  and  G.  P.  Van  Dunne. 
Water     Pollution     Control     Federation     Journal 

J^V'  Yo1'  59'  Na  12'  P  1043-1049,  December 
1987.  8  fig,  5  tab,  11  ref. 

Descriptors:  "Wastewater  treatment,  "Wastewater 
facilities,  "Biofiltration,  "Activated  sludge,  Biolog- 
ical oxygen  demand,  Biological  wastewater  treat- 
ment, Respiration. 

Full-scale  operating  data  from  several  biofilter 
plants  with  wide  geographical  distribution  were 
evaluated  to  prepare  a  model  and  an  evaluation 
methodology  for  predicting  soluble  biological 
oxygen  demand  (BOD)  removal  and  detailed  bio- 
filter effluent  characteristics.  This  increased 
knowledge  provides  more  accurate  downstream 
facility  designs.  Traditional  design  equations 
cannot  be  relied  on  to  accurately  describe  BOD 
removal  by  all  biofilters.  Graphical  relationships 
for  estimating  soluble  BOD  removal  vary  approxi- 
mately +  or  -  20%.  Similar  relationships  for  BOD 
removals  (clarifier  performance  included)  show  an 
even  greater  variation.  The  full-scale  plant  data 
indicate  oxygen-limited  performance  when  biologi- 
cal sludge  is  recycled  to  the  biofilter.  Biofilter 
soluble  BOD  removal  for  sludge  recycle  systems 
can  be  estimated  from  oxygen  transfer  rate  ex- 
pressed as  0.0031  kg  02/d  for  each  unit  of  media 
surface  area  and  depth  per  unit  of  wetting  rate 
above  0.5  1/sq  m,  where  media  surface  area  is  the 
total  bulk  volume  of  media  multiplied  by  its  specif- 
ic s"rface  area.  Insignificant  amounts  of  suspended 
BOD  are  removed  in  the  biofilter.  No  endogenous 
respiration  takes  place  within  the  biofilter.  Identi- 
fying soluble  BOD  removal  and  active  mass  forma- 
tion within  the  biofilter  is  essential  to  accurate 
evaluation    and    biofilter   system    design.    (Lantz- 

W88-04586 


ANAEROBIC  FLUIDIZED  BED  AND  ANAER- 
OBIC FILTER/CONTACT  STABILIZATION 
UQUOR41™     F°R     HEAT     TREATMENT 

EDI  Engineering  and  Science,  Grand  Rapid,  MI 

L.  B.  Pugh,  S.  J.  Kang,  and  J.  L.  Spangler. 

i^if^  *  Pollution     Control     Federation    Journal 

Z^u'r  V?1  5J\N°r  12'  p  1050-1058'  December 
1987.  11  fig,  3  tab,  8  ref. 

Descriptors:  "Anaerobic  digestion,  "Fluidized 
beds,  "Filtration,  "Wastewater  treatment,  Chemi- 
cal oxygen  demand,  Stabilization,  Organic  loading, 
Biofiltration,  Pilot  plants,  Heat  treatment. 

Two  anaerobic  processes  for  pretreatment  of  the 
heat  treatment  liquor  were  pilot  tested:  the  anaero- 
bic fluidized  bed  process  and  the  AF/CS  (anaero- 
bic filter/contact  stabilization)  process.  The  per- 
formance of  the  pilot  systems  was  evaluated  at 
fcV™  fading  rates  ranging  between  2600  and 
^',°vSwgm  soiuble  ehemical  oxygen  demand 
(COD)/cu  m/day.  The  anaerobic  fluidized  bed 
system,  loaded  at  a  much  higher  rate  than  the  AF/ 
CS  system,  exhibited  consistently  high  COD  re- 
moval efficiency  at  high  organic  loadings.  Average 
removal  efficiencies  for  soluble  COD  ranged  be- 
tween 60  and  70%  for  both  systems.  Gas  produc- 
tion averaged  0.4  1/gm  of  COD  removed,  with  a 
methane  content  between  76  and  79%.  Based  on 
the  superior  performance  of  the  fluidized  bed 
system,  a  full-scale  system  was  designed  with  con- 
struction scheduled  for  completion  in  late  1987 
(Lantz-PTT) 
W88-04587 


SURFACE  COMPLEX  MODEL  FOR  ADSORP- 

wa>sNtewateTr!ACE   components   e*om 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

B.  Batchelor,  and  R.  Dennis. 

^Lei    p°lIution     Control     Federation     Journal 

^PFnA<-5'  y,01"  59'  No-  12,  P  1059-1068,  December 

000104998'  43  r6f'  OWRT  Grant  No-  I4-34- 

Descriptors:  "Wastewater  treatment,  "Model  stud- 
ies, "Adsorption,  "Trace  elements,  Organic 
carbon,  Hydrogen  ion  concentration,  Chromates, 
Phosphates,  Lead,  Activated  sludge  process. 

A  surface  complex  adsorption  model  is  used  to 
describe  the  results  of  batch  equilibrium  experi- 
ments investigating  adsorption  of  hydrogen  ion 
chromate,  phosphate,  lead,  and  total  organic 
carbon  (TOC)  onto  activated  alumina.  These  tests 
were  conducted  using  domestic  wastewater  treat- 
ment by  the  activated  sludge  process,  and  lime 
coagulation.  Surface  complex  models  describe  ad- 
sorption as  formation  of  surface  complexes  be- 
tween a  component  of  the  solid  and  the  adsorbate 
in  a  manner  analogous  to  formation  of  complexes 
in  solution.  The  surface  complex  model  applied  to 
this  work  was  able  to  adequately  describe  adsorp- 
tion of  the  hydrogen,  chromate,  and  phosphate 
ions  onto  alumina.  However,  the  model  did  not 
adequately  describe  adsorption  of  lead  and  total 
organic  carbon.  (Lantz-PTT) 
W88-04588 


INTEGRATED  PROCESS  FOR  BIOLOGICAL 
TREATMENT  OF  SULFATE-CONTAINING  IN- 
DUSTRIAL EFFLUENTS, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

J.  P.  Maree,  A.  Gerber,  and  E.  Hill. 

Water     Pollution     Control     Federation     Journal 

JWPFA5,  Vol.  59,  No.  12,  p  1069-1074,  December 

1987.  5  fig,  2  tab,  18  ref. 

Descriptors:  "Biological  wastewater  treatment, 
"Sulfates,  "Industrial  wastewater,  Gold  mine 
wastes,  Anaerobic  digestion,  Sulfur,  Chemical 
oxygen  demand,  Cyanide,  Hydrogen  sulfide,  Calci- 
um carbonate,  Wastewater  treatment. 

During  this  investigation,  upflow  anaerobic, 
packed  bed  or  upflow  anaerobic,  suspended  sludge 
reactors  were  used  to  treat  gold  mine  effluents. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Watte  Treatment  Processes — Group  5D 


The  biological  process  following  the  addition  of  an 
organic  carbon  source  such  as  molasses,  converts 
sulfate  to  gaseous  hydrogen  sulfide.  During  pri- 
mary anaerobic  treatment,  influent  sulfate  at  2,480 
mg/1  was  reduced  to  180  mg/1  (as  S04).  In  addi- 
tion 220  mg/1  sulfide  (as  S04),  elemental  sulfur, 
and  metal  sulfides  were  produced.  Heavy  metals 
were  efficiently  removed  in  this  stage  while  calci- 
um carbonate  reached  oversaturation  levels.  The 
end-products  occurring  in  anaerobically  treated 
water,  namely  soluble  organic  carbon,  residual  hy- 
drogen sulfide,  and  calcium  carbonate,  were  suc- 
cessfully removed  in  a  subsequent  aerobic  stage.  In 
this  stage,  COD  was  removed  to  300  mg/L,  hydro- 
gen sulfide  to  20  mg/1,  while  1070  mg/1  calcium 
carbonate  crystallized  out.  Complex  cyanides  were 
removed  from  6.5  to  less  than  1.0  mg/1  (as  CN).  A 
C:N:P  ratio  of  50:5:1  was  effective  for  proper 
aerobic  bacteria  functioning.  The  secondary  anaer- 
obic stage  serves  a  polishing  function.  Weakly 
biodegradable  organic  components  originating 
from  the  molasses  (used  at  3  ml/1  to  dose  feed- 
stock), as  well  as  heavy  metals,  are  removed  to 
below  detectable  levels.  This  integrated  biological 
process  is  a  viable  option  for  sulfate  removal  and 
should  be  further  developed  for  large  scale  appli- 
cation. (Lantz-PTT) 
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Wastewater  treatment  in  helophyte  beds  under 
humid  climate  conditions  has  been  favored  by 
some  German  ecologists  for  some  years.  The  idea 
is  to  cause  wastewater  to  flow  horizontally 
through  the  root  zone  of  helophytes  to  achieve 
satisfactory  effluent  properties.  There  exist  many 
highly  different  proposals  regarding  the  choice  of 
soil  and  helophytes  to  be  applied,  bed  area,  design 
of  inlets  and  outlets  and  operation  conditions.  A 
few  plants  have  been  operated  in  practice  for  some 
years.  It  appears  that  clogging  is  one  of  the  main 
problems  occurring  in  these  plants.  Comparisons 
with  observations  of  plants  in  operation  are  drawn. 
The  interactions  between  soil  properties,  its  uptake 
capacity,  BOD-,  COD-,  N-,  P-reduction  are  evalu- 
ated. The  effluent  results  of  helophyte  beds  are 
compared  with  those  of  low-loaded  trickling  filters 
and  of  ponds  used  for  sewage  treatment  in  small 
villages  in  rural  areas  of  Germany.  It  has  been 
proved  that  the  total  construction  costs  of  sewage 
treatment  plants  with  helophyte  beds  used  as  the 
biological  stage  are  higher  when  compared  with 
those  of  conventional  plants  in  general.  (Author's 
abstract) 
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The  reduction  of  phosphorus  with  the  use  of  water 
hyacinths  in  tertiary  treatment  of  domestic  sewage 
is  verified  and  quantified.  Secondary  effluents  from 
a  small  treatment  station  were  run  through  a  series 
of  four  tanks  containing  water  hyacinths.  Measure- 
ments and  analyses  were  conducted  to  verify  re- 
duction of  nutrients  in  the  final  effluent.  Results 
showed  removals  of  up  to  88%  orthophosphates 
(leaving  0.21  mg/1)  for  an  average  detention  time 
of  5.44  days.  The  average  flow  was  3.3  cu  m/day. 
These  encouraging  results  suggest  the  practical 
value  of  the  method  when  there  is  the  need  of 
tertiary  treatment  for  the  sewage  of  small  commu- 
nities. (Author's  abstract) 
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Documentation  for  the  functioning  of  the  root- 
zone  method  of  wastewater  treatment  is  based 
almost  exclusively  on  data  from  the  Othfresen 
plant  in  West  Germany,  a  22.5  ha  wetland,  which 
since  1974  has  received  municipal  wastewater.  The 
present  paper  describes  the  working  experiences 
from  Othfresen,  and  evaluates  the  applicability  of 
the  data  from  Othfresen  as  basis  for  the  scientific 
documentation  of  the  root-zone  method  in  general. 
It  is  concluded  that  the  data  from  Othfresen  are 
useless  in  the  documentation  of  the  root-zone 
method  for  the  following  reasons:  (a)  The  loaded 
area  has  not  been  well-defined  until  1985,  (b)  the 
soil  in  the  treatment  plant  is  very  atypical  (old 
mine  debris),  (c)  a  major  proportion  of  the 
wastewater  does  not  penetrate  the  soil,  but  distrib- 
utes on  the  surface  as  overland  flow,  (d)  the  quality 
of  the  water  in  the  'defined'  outlet,  i.e.,  a  well 
consisting  of  a  PVC-tube,  has  no  relation  to  the 
treatment  of  wastewater  in  the  area,  and  (e)  the 
true  effluent  to  the  the  receiving  stream  (Innerste) 
is  of  varying  quality,  especially  as  far  as  nitrogen  is 
concerned.  It  is  therefore  necessary  to  await  results 
from  well-controlled  experimental  treatment  plants 
before  the  functioning  and  the  applicability  of  the 
root-zone  method  can  be  properly  evaluated.  (Au- 
thor's abstract) 
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HIGH  ORGANIC  LOAD  STABILIZATION 
POND  USING  WATER  HYACINTH  -  A 
'BAHIA'  EXPERIENCE, 

Universidade  Federal  d 

E.  J.  Santos,  E.  H.  B.  Silva,  J.  M.  Fiuza,  T.  R.  O. 

Batista,  and  P.  P.  Leal. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  10,  p  25-28,  1987. 

Descriptors:  'Organic  load,  'Stabilization  ponds, 
'Water  hyacinth,  'Biological  wastewater  treat- 
ment, Biological  oxygen  demand,  Suspended 
solids,  Biomass,  Productivity,  'Wastewater  treat- 
ment, Domestic  wastes,  Mosquitoes,  Insect  con- 
trol. 

A  wastewater  treatment  pond  covered  with  water 
hyacinth  (Eichhornia  crassipes)  was  first  tested  in 
Bahia  in  an  attempt  to  treat  sewage  from  an  urban 
area  in  Salvador,  Bahia,  Brazil.  This  pond,  which 
receives  a  high  organic  load  with  an  average  of 
750  kg  BOD/ha/day,  after  a  short  detention  time 
of  as  little  as  5  days,  exhibited  a  removal  rate 
efficiency  of  90.7%  of  BOD  and  96%  of  suspended 
solids.  The  problems  related  to  the  operation  of 
this  plant  and  its  limitations,  mainly  regarding  re- 
moval of  nutrients,  are  discussed.  Conclusions  of 
the  study  include:  (1)  High  organic  load  hyacinth 
stabilization  ponds  with  a  plug-flow  hydraulic  ap- 
proach effectively  remove  organic  and  suspended 


solids  from  the  final  effluent.  (2)  Ponds,  such  as  the 
one  studied  in  this  research,  are  poor  systems  lor 
the  removal  of  nutrients;  (3)  The  plants  created  a 
favorable  habitat  for  mosquitoes  m  the  pond  and 
they  appeared  in  large  numbers;  (4)  The  disposal  of 
hyacinths,  due  to  the  low  productivity  of  biomass, 
did  not  become  a  problem  in  the  management  of 
the  wastewater  treatment  plant;  and  (5)  Ponds 
similar  to  the  one  studied  in  the  present  research 
work  are  a  suitable  option  for  the  treatment  of 
domestic  wastewater,  especially  in  view  of  their 
low  costs.  Recommendations  from  the  study  in- 
clude: (1)  An  evaluation  of  the  hydraulic  flow  to 
quantify  the  real  retention  time  and  type  of  flow 
will  clarify  some  aspects  relative  to  pond  behavior, 
and  will  help  in  the  improvement  of  future  designs; 
(2)  From  an  ecological  view,  biological  control  of 
mosquitoes  in  hyacinth  ponds  should  be  stimulated, 
instead  of  chemical  control,  to  keep  this  control  as 
much  as  possible  independent  of  human  interfer- 
ence; and  (3)  Biological  studies  of  the  water  hya- 
cinth in  a  high  load  stabilization  pond  should  be 
intensified  in  order  to  have  a  better  knowledge  of 
the  role  of  this  peculiar  plant  in  such  a  habitat. 
(Lantz-PTT) 
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Macrophyte  beds  have  been  studied  as  a  new  pro- 
cedure in  water  treatment.  The  system  is  made  up 
of  a  series  of  watertight  tubes  filled  with  gravel 
and  rooted  with  aquatic  plants.  Since  autumn  of 
1982,  this  plant  has  been  treating  the  wastewater  of 
a  rehabilitation  center  which  functions  according 
to  a  scholastic  calendar.  Receiving  loading  of  28 
population  equivalents,  the  plant  must  be  able  to 
cope  with  loading  variations  reaching  a  factor  of  6. 
The  total  planted  surface  is  63  sq  m  (2.5  sq  m/ 
population)  equivalent.  The  different  series  of 
measurements  taken  during  an  annual  plant  cycle 
show  that:  the  abatement  of  the  organic  loading 
(COD,  BOD)  reaches  85%  to  90%;  the  elimination 
rate  of  total  nitrogen  is  near  50%;  and,  the  phos- 
phorus is  mineralized  but  is  not  retained  by  the 
treatment.  Sampling  of  effluent  discharge,  taken 
several  times  over  a  three  year  study  period, 
showed  that  the  effluent  quality  had  degraded. 
Decreasing  quality  of  the  discharge  was  predict- 
able because  the  station  had  been  functioning  at  an 
average  135%  of  its  nominal  for  3  wk.  During 
weekdays,  the  station's  peak  level  was  190%  of  its 
nominal  load.  A  new  plant  of  the  same  layout,  but 
with  planted  surface  adapted  to  500  population 
equivalent  was  planted  in  1985.  (Lantz-PTT) 
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The  Hornsby  Bend  Hyacinth  Facility,  the  first 
such  system  built  under  the  U.S.  EPA  'Construc- 
tion Grants  Program',  represents  the  culmination 
of  over  a  decade  of  experience  at  the  City  of 
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Austin  with  hyacinth  treatment.  The  facility  con- 
sists of  three  culture  basins  265  m  in  length  with  an 
area  of  1.6  ha.  To  permit  year-round  hyacinth 
culture,  basins  are  covered  with  a  2.06  ha  unitary 
greenhouse  structure.  Fenced  exclusion  areas  at 
intervals  along  sides  of  basins  serve  as  natural 
aerators  and  enhance  fish  production.  The  system, 
operated  in  an  aerobic  mode,  was  designed  to  treat 
daily  about  three  million  liters  of  sludge  lagoon 
supernatant.  Exclusion  of  large  vertebrate  preda- 
tors and  stocking  of  basins  with  selected  animal 
species  will  provide  a  unique  ecosystem.  Basins 
were  planted  with  hyacinths  in  late  October,  1985 
and  discharge  commenced  on  February  3,  1986. 
Functional  characteristics  and  ecological  consider- 
ations of  the  facility  are  discussed  and  operational 
performance  data  are  presented.  Maintenance  har- 
vesting of  hyacinth  and  disposition  of  plant  materi- 
al are  described.  Application  of  greenhouse  hya- 
cinth treatment  systems  are  addressed.  (Author's 
abstract) 
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South  Africa  is  a  relatively  water-short  country 
which  has  many  rural  communities  with  water- 
borne  sewage  infrastructures  requiring  low  tech- 
nology treatment  facilities.  In  order  to  protect  the 
water  resources  of  the  country  the  authorities  have 
set  high  standards  for  effluent  quality  (COD  <  75 
mg/1,  NH3  <  10  mg/1,  E.  coli  <  1000  and  in  some 
areas  P  <  1  g/1).  Traditionally,  oxidation  ponds 
have  been  used  in  these  applications  but  have  not 
been  able  to  consistently  meet  the  required  stand- 
ards. Recently  interest  has  been  shown  in  artificial 
wetlands  as  a  low  technology  means  of  solving  the 
problem.  Several  experimental  projects  are  at 
present  being  initiated  in  South  Africa,  both  as 
primary  and  secondary  treatment  for  domestic 
sewage  and  also  as  a  tertiary  treatment  to  remove 
nitrogen,  phosphorus  and  E.  coli  from  convention- 
al sewage  plant  effluents.  The  designs  of  these 
experimental  projects  are  described  here,  with  the 
emphasis  being:  (l)  to  treat  raw  domestic  sewage 
from  small  rural  communities  to  meet  the  general 
standard;  (2)  to  upgrade  the  quality  of  effluent 
from  oxidation  ponds  to  ensure  it  meets  the  general 
standard;  and  (3)  to  provide  a  tertiary  treatment  to 
remove  phosphorus  from  secondary  effluents  in 
order  to  meet  the  special  phosphorus  standard  in 
sensitive  catchments.  (Lantz-PTT) 
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Research,  pilot-scale  and  operational  studies  con- 
ducted within  the  past  15  years  have  shown  that 
aquatic  macrophyte-based  treatment  system  offer  a 
promising,  low-cost  method  for  removing  contami- 
nants from  wastewaters  and  polluted  natural 
waters.  The  vascular  plants  cultured  in  such  treat- 
ment systems  perform  several  functions,  including 
assimilating  and  storing  contaminants,  transporting 
02  to  the  root  zone,  and  providing  a  substrate  for 


microbial  activity.  For  wastewater  treatment,  two 
types  of  systems  are  typically  utilized:  (1)  floating 
aquatic  macrophytes  cultured  in  ponds  or  chan- 
nels, and  (2)  emergent  macrophytes  cultured  in 
artificial  wetlands  using  gravel  or  soil  substrate. 
For  floating  macrophyte  systems  using  water  hya- 
cinths and  the  system  receiving  primary  sewage 
effluent,  a  6-day  hydraulic  retention  time  (HRT), 
water  depth  of  60  cm,  and  a  hydraulic  loading  of 
1860  cu  m  ha/day  are  adequate  for  meeting  sec- 
ondary  treatment   standards.    In   such   a   system, 
BOD  and  suspended  solids  have  been  reduced  by 
80-90%.  Similarly,  systems  receiving  conventional 
secondary  sewage  effluent,  HRT  of  6  days,  and 
hydraulic  loading  of  800  cu  m  ha/day  were  found 
to  be  adequate  for  achieving  advanced  secondary 
treatment.  Similar  results  have  also  been  observed 
for    artificial    wetlands    using    emergent    macro- 
phytes. Aquatic  plants  remove  pollutants  by:  (1) 
directly  assimilating  them  into  their  tissue;  and  (2) 
providing  a  suitable  environment  for  microorga- 
nisms to  transform  pollutants  and  reduce  their  con- 
centrations. Plant  harvest  is  needed  to  enhance  P 
removal,  and  it  may  also  influence  oxygen  transfer 
into  the  root  zone,  thus  enhancing  N  and  BOD 
removal.      Removal      of     heavy      metals      from 
wastewaters  can  also  be  accomplished  when  plants 
are  harvested.  Biomass  produced  can  be  utilized  as 
a  source  of  feedstock  for  producing  methane,  cattle 
feed,  or  composted  and  used  as  organic  manures. 
Economics  of  utilization  will  depend  on  the  costs 
of  conventional  materials  used  for  the  same  pur- 
pose. Operating  costs  for  crop  management  and 
harvesting  may  be  offset  by  biomass  product  re- 
sources. (Lantz-PTT) 
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The  water  hyacinth  (Eichhornia  crassipes)  was 
studied  as  a  pollution  monitor  for  accumulation  of 
silver  and  subsequent  recovery  of  the  element  from 
the  plant  tissues.  After  cultivation  of  the  plants  for 
24  hours  in  silver  solution  containing  40  mg/1  the 
plants  were  harvested,  rinsed  with  tap  water  and 
dried  at  1 10  C  for  48  hours.  The  dried  material  was 
submitted  to  pyrolysis  and  chemical  digestion  and 
the  silver  absorbed  by  the  plant  was  precipitated, 
calcinated  and  recovered  in  the  metal  form.  The 
average  concentration  of  silver  was  found  to  be 
8,000  mg/gm  of  dried  plant  material.  An  atomic 
absorption  spectrophotometer  was  utilized  for  the 
analysis.  The  average  concentration  of  silver  re- 
covered from  the  dried  plant  material  was  70%  of 
the  initial  silver  concentration  of  the  solutions  and 
revealed  a  purity  of  98%.  The  water  hyacinth  has 
the  potential  of  producing  873/ha/day  of  dried 
material  and  can  be  used  for  the  production  of 
biogas  rich  in  methane.  After  the  wastewater  treat- 
ment, the  harvested  plants  can  be  used  for  biogas 
production  and  the  residual  sludge  may  be  utilized 
for  recycling  the  valuable  metal.  (Author's  ab- 
stract) 
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WASTE  USING  WATER  HYACINTH, 

Y.C.   Coll.  of  Science,   Karad  (India).   Dept.   of 
Environmental  Pollution. 


P.  K.  Trivedy,  and  V.  R.  Gudekar. 

Water  Science  and  Technology  WSTED4    Vol 

19,  No.  10,  p  103-107,  1987.  5  tab,  9  ref. 

Descriptors:  'Industrial  wastewater,  'Wastewater 
treatment,  'Water  hyacinth,  'Textile  mill  wastes 
Biological  wastewater  treatment,  Chemical  oxygen 
demand,  Biological  oxygen  demand,  Suspended 
solids,  Dissolved  solids,  Nitrogen,  Sodium,  Phos- 
phorus, Nutrients,  Magnesium,  Potassium. 

The  efficiency  of  water  hyacinth  in  the  treatment 
of  textile  industry  waste  is  reported.  The  effect  of 
prior  settling  of  the  waste  on  the  efficiency  of  the 
treatment   was   also   studied.   The   hyacinth   was 
grown  in  100%,  50%  and  25%  concentrations  of 
both  original  and  settled  wastewater  for  four  days 
in  laboratory  tanks.  The  water  hyacinth  was  highly 
capable  of  removing  pollutants  from  the  original 
waste  as  compared  to  the  settled  waste,  though  the 
treatment    was   adequate   even   with   the   settled 
waste.  The  best  treatment  was  obtained  with  100% 
waste.  There  was  65.31%  reduction  in  conductivi- 
ty in  100%  settled  waste  and  53.86%  reduction  in 
100%  original  waste.  COD  reduction  in  original 
waste    was    maximum    with    25%    concentration 
(97.35%)  on  the  third  day.  With  settled  waste  there 
was  92.97%  reduction  in  COD  on  the  third  day 
With  settled  waste  the  period  of  4  days  was  needed 
to  get  a  maximum  reduction  in  conductivity,  COD, 
BOD  and  TSS.  For  original  waste,  maximum  re- 
duction in  conductivity,  COD,  BOD  and  TSS  was 
noted  on  the  third  day.  Total  solids  were  reduced 
by  62.42%  in  100%  waste  on  the  third  day.  Fifty 
percent  and  25%  concentrations  showed  41.35% 
and  47.21%  reduction  on  the  fourth  day.  Suspend- 
ed solids  were  left  in  traces  in  50%  and  25% 
concentration  on  the  fourth  day.  Among  nutrients 
analyzed  on  the  fourth  day,  the  overall  reduction 
in  potassium  was  maximum,  i.e.  90.45%  to  99.39%. 
Nitrogen,  sodium  and  phosphorus  were  also  re- 
duced to  a  good  extent.  The  initial  and  final  har- 
vested  plant   material   was  analyzed   for  various 
nutrients  like  Ca,  Mg,  Na,  K,  N  and  P.  There  was 
accumulation  of  sodium,  potassium  and  nitrogen  in 
the  shoot  from  both  original  and  settled  waste, 
whereas  the  reduction  in  magnesium  and  nitrogen 
content  was  noted  in  the  roots.  (Author's  abstract) 
W88-04623 


PURIFICATION  OF  PISCICULTURE  WATERS 
THROUGH  CULTIVATION  AND  HARVEST- 
ING OF  AQUATIC  BIOMASS, 

CEA  Centre  de  Pierrelatte  (France). 

C.  Simeon,  and  M.  Silhol. 

Water  Science  and  Technology  WSTED4    Vol 

19,  No.   10,  p  113-121,  1987.  7  fig,  3  tab,  7  ref. 

Descriptors:  'Wastewater  treatment,  'Aquatic 
plants,  'Pisciculture,  'Biomass,  'Fish  farming,  Bio- 
logical wastewater  treatment,  Thermal  wastes, 
Water  hyacinth,  Macrophytes,  France,  Pilot 
plants. 

The  study  of  thermal  wastes  from  the  nuclear 
plants  around  Pierrelatte  (France)  for  agricultural, 
piscicultural,  energy  and  environmental  protection 
purposes  resulted  in  the  establishment  of  a  pilot 
facility  as  early  as  1976.  An  aquatic  macrophyte 
pilot  facility  has  been  operational  since  1983  to 
study  the  use  of  water  hyacinths  from  the  aspects 
of  energy  and  ecology.  The  results  obtained  sug- 
gest that  production  yields  for  the  7  month  grow- 
ing period  should  exceed  60  metric  tons  (MT)  (dry 
weight)  per  hectare  in  a  European  climate,  and 
that  such  crops  can  feasibly  be  cultivated  in  tem- 
perate regions.  The  pilot  facility  is  supplied  with 
pisciculture  effluent  water,  making  it  possible  to 
quantify  the  stabilization  power  of  the  plants. 
Without  primary  decantation,  with  a  retention  time 
of  4  days  and  stabilization  with  water  hyacinths 
only,  the  organic  matter  waste  pond  surface  area 
required  is  3.5  sq  m/sq  m  of  pisciculture  pond. 
Any  primary  or  secondary  facilities  will  lead  to  a 
reduction  of  these  areas.  The  final  decision  will 
depend  on  the  economical  optimization  of  all  the 
wastewater.  (Author's  abstract) 
W88-04625 
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INCORPORATION  OF  CADMIUM  BY  WATER 
HYACINTH, 

Universite  de  Savoic,  Chambery  (France).  Lab.  de 

Biologic. 

O  Blake,  B.  Kaigate,  A.  Fourcy.  and  C.  Boutin. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  10,  p  123-128,  1987.  4  fig,  1  tab,  11  ref. 

Descriptors:  •  Biological  wastewater  treatment, 
•Cadmium,  *Water  hyacinth,  Bioaccumulation, 
Tissue  analysis,  Aquatic  plants,  Heavy  metals, 
Toxicity,  Wastewater  treatment. 

Water  hyacinth  (Eichhornia  crassipes)  has  demon- 
strated its  ability  to  remove  nutrients  and  other 
chemical  elements  from  sewage  effluent  in  the 
process  of  producing  larger  quantities  of  biomass. 
This  study  attempts  to  compare  the  incorporation 
of  cadmium  in  batch  experiments  or  continuous 
systems.  Different  concentrations  of  cadmium 
(0.25,  0.50,  1.00,  2.00  ppm)  were  used,  with  toxic 
effects  obvious  at  1.00  ppm  concentration.  The 
distribution  of  the  metal  was  followed  in  the 
medium  and  in  different  parts  of  the  plant.  As 
expected,  the  roots  accumulated  the  major  part 
(73-86%)  of  the  incorporated  cadmium.  The 
change  of  biomass  of  different  experiments  is  pre- 
sented in  regard  to  cadmium  concentration.  (Au- 
thor's abstract) 
W88-04626 


PILOT-SCALE  EXPERIMENTS  IN  WATER 
HYACINTH  LAGOONS  FOR  WASTEWATER 
TREATMENT, 

Companhia  de  Tecnologia  de  Saneamento   Am- 

biental,  Sao  Paulo  (Brazil). 

H.  Kawai,  M.  Y.  Uehara,  J.  A.  Gomes,  M.  C. 

Jahnel,  and  R.  Rossetto. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  10,  p  129-173,  1987.  9  fig,  31  tab,  22  ref. 

Descriptors:  *Pilot  plants,  'Water  hyacinth, 
•Wastewater  treatment,  Tertiary  wastewater  treat- 
ment, Compost,  Mosquitoes,  Aquatic  plants,  Indus- 
trial wastewater,  Biological  wastewater  treatment, 
Brazil,  Insect  control. 

Since  1980,  a  series  of  pilot  scale  experiments  in 
order  to  evaluate  the  real  applicability  of  water 
hyacinth  to  wastewater  treatment  in  Brazil.  Con- 
clusions from  the  experiments  carried  out  to  date 
indicate  that  the  water  hyacinth  lagoon  has  a 
better  performance  when  it  is  integrated  with  other 
treatment  systems,  especially  at  a  tertiary  level, 
instead  of  its  direct  application  to  raw  sewage 
treatment.  One  of  the  operational  problems  of  this 
system,  is  the  intense  proliferation  of  mosquitos, 
the  control  levels  of  which  were  not  satisfactory 
even  with  the  periodical  application  of  a  larvicide. 
The  problem  of  water  hyacinth  removal  and  its  use 
as  biomass  has  not  been  solved  at  the  industrial 
level  yet.  Use  of  the  water  hyacinth  as  an  organic 
compost  has  proved  to  be  economically  infeasible, 
on  an  industrial  scale,  considering  that  there  are 
many  other  residues  which  offer  better  alternatives 
both  from  the  economic  point  of  view  and  the 
available  amounts.  (Author's  abstract) 
W88-04627 


sludge  from  night  soil  plant*,  and  a  type  culture 
Zoogloea  ramigera  1AM  1236  was  seeded  Into  ■ 
laboratory  icali  aeration  tank  containing  bulking 
sludge  collected  from  municipal  night  soil  or  a 
food  processing  (bean  curd  production)  waste 
treatment  plant.  The  tank  was  fed  with  synthetic 
wastewater  or  industrial  waste  and  aerated  for  22 
days.  After  5  days,  the  microflora  in  the  sludge 
changed  remarkably  with  the  seeding  of  the  bacte- 
rial culture;  filamentous  organisms  disappeared  and 
active  protozoa  (Vorticella  sp.,  Epistylis  sp.,  and 
Lecane  sp.)  appeared.  The  sludge  became  compact 
and  settled  rapidly.  The  sludge  volume  after  30 
min  settling  of  the  sludge  temporarily  increased, 
but  in  the  end  decreased  from  97  to  20%.  The 
CODcr  value  decreased  from  300  to  20  ppm.  In 
'  the  tank  without  seeding,  the  sludge  contained 
almost  entirely  filamentous  organisms,  which  float- 
ed and  finally  decomposed.  The  effects  were  con- 
firmed by  applied  tests  in  700-ton  scale  and  100-ton 
scale  aeration  tanks  of  municipal  night  soil  and  a 
food  processing  waste  treatment  plant,  respective- 
ly. (Author's  abstract) 
W88-04656 


EFFECTS  OF  CATIONIC  SURFACTANTS  ON 
SETTLING  PROPERTIES  OF  SEWAGE  ACTI- 
VATED SLUDGE, 

Utsunomiya  Univ.  (Japan).  Dept.  of  Environmen- 
tal Chemistry. 

K.  Kakii,  M.  Tamura,  K.  Umihoko,  T.  Shirakashi, 
and  M.  Kuriyama. 

Journal  of  Fermentation  Technology  JFTED8, 
Vol.  65,  No.  5,  p  583-588,  October  1987.  7  fig,  2 
tab,  13  ref. 

Descriptors:  'Activated  sludge  process,  'Ad- 
vanced wastewater  treatment,  'Wastewater  treat- 
ment, 'Surfactants,  'Sludge  conditioning,  *Cation 
exchange,  Ionization,  Wastewater  oxidation,  Mo- 
lecular structure,  Settleable  solids,  Sludge  volume 
index. 

Various  alkyltrimethylammonium  bromides 
(ATABs,  R  =  C1  to  C16)  were  added  to  a  mixed 
liquor  of  sewage  activated  sludge  and  the  effects 
on  settling  properties  were  investigated.  The  30- 
min.  settled  sludge  volume  decreased  from  28%  to 
24,  20,  17,  and  15%  on  addition  of  1  mM  C10,  C12, 
C14  and  CI 6  compounds  to  mixed  liquor  (sludge 
concentration,  1.28  g/1),  respectively.  With  in- 
creasingly alkyl  chain  length,  the  amounts  of 
ATABs  adsorbed  by  the  sludge,  and  metal  ions 
released  from  the  sludge,  increased.  However,  a 
quantitative  correlation  was  not  observed  between 
the  two.  The  adsorption  of  ATABs  resulted  in  a 
small  decrease  in  sludge  wet  weight,  but  such  a 
change  was  not  observed  on  addition  of  ATABs 
bearing  short  alkyl  chains.  A  good  correlation  was 
observed  between  the  amounts  of  ATABs  ad- 
sorbed and  their  organic  solvent/water  partition 
coefficients.  These  results  indicated  that  the  effec- 
tiveness of  ATABs  as  sludge  conditioners  depends 
on  their  hydrophobicity.  (Author's  abstract) 
W88-04657 


RESTORATION  OF  THE  ABILITY  TO  SETTLE 
BULKING  SLUDGE  BY  BACTERIAL  SEEDING 
IN  WASTEWATER  TREATMENT, 

Okayama  Univ.  of  Science  (Japan).  Biotechnology 

Lab. 

I.  Nozawa,  N.  Takizawa,  and  H.  Kiyohara. 

Journal   of  Fermentation   Technology   JFTED8, 

Vol.  65,  No.  3,  p  333-340,  June  1987.  8  fig,  1  tab,  14 

ref. 

Descriptors:  *Wastewater  treatment,  'Bulking 
sludge,  'Activated  sludge  process,  'Biological 
wastewater  treatment,  Food-processing  wastes, 
Bacteria,  Protozoa,  Night  soil,  Chemical  oxygen 
demand,  Sludge  volume  index,  Municipal 
wastewater. 

An  attempt  ot  restore  the  settling  ability  of  dena- 
tured bulking  sludge  was  undertaken  by  changing 
the  microflora  in  waste  treatment  tanks.  A  cell 
suspension  of  mixed  cultures  of  ten  strains  of  bacte- 
ria, which  were  isolated  from  normal  activated 


OPINION  DIFFERENCES  IN  DESIGN  LEAD 
TO  PROOF  OF  PROCESS, 

Black  and  Veatch,  Kansas  City,  MO. 

J.  E.  Touselee,  B.  O.  Lendermon,  and  J.  R. 

Collins. 

Water  Engineering  and  Management  WENMD2, 

Vol.  134,  No.  9,  p  30-32,  September  1987. 

Descriptors:  'Wastewater  treatment,  'Filtered 
wastewater,  'Activated  sludge,  'Biofiltration, 
♦Aeration,  'Wastewater  facilities,  'Memphis,  Ten- 
nessee, Biological  oxygen  demand,  Suspended 
solids. 

The  activated  sludge  process  coupled  to  activated 
biofilters  was  established  as  a  viable  treatment 
system  in  Memphis.  The  Thomas  E.  Maxson 
wastewater  treatment  plant,  completed  in  1975, 
was  not  able  to  meet  the  EPA's  30/30  (BOD/TSS) 
standards  in  1977.  In  1978  a  three-pronged  effort 
was  made  to  bring  the  treatment  plant  into  compli- 
ance through  improved  plant  operation,  control  of 
industrial  loadings,  and  design  and  construction  of 
plant  improvements.  Short-range  modifications 
were  made  to  the  aeration  system,  and  long-range 


alternativei  w<  re  <  onaidered    i  be  addition  of  acti- 

biofiltration  10  the  existing  facilities  was 
d  Black  &  Veatch  engineers  called  for  eight 
135-ft  diameter  biotowers  to  handle  organic  load- 
ing of  150  lbs.  BOD  per  day  for  1,000  cu  ft  of 
volume;  EPA  engineers  believed  four  towers  con- 
structed to  handle  a  loading  of  300  lbs  BOD  per 
day  for  1,000  cu  ft  of  volume  would  be  effective. 
Four  towers  were  constructed  and  extensive  test- 
ing carried  out.  Existing  aeration  basins  could  not 
handle  the  loading  remaining  after  biofiltration. 
The  capacity  of  the  system  could  be  increased  by 
installing  more  recirculation  pumps,  adding 
oxygen  transfer  capacity  to  the  biotowers,  building 
more  biotowers,  or  increasing  aeration  capacity 
following  the  biotowers.  (Thomas-PTT) 
W88-04661 


OPTIONS  IN  BELT  FILTER  PRESSES, 

Mcllvaine  Co.,  Northbrook,  IL. 

N.  D.  Deutsch. 

Water  Engineering  and  Management  WENMD2, 

Vol.  134,  No.  9,  p  34-37,  September  1987.  4  fig. 

Descriptors:  'Wastewater  treatment,  'Sludge  con- 
ditioning, 'Dewatering,  'Sludge  drying,  'Belt 
filter  press,  'Gravity  belt  filter,  Wastewater  facili- 
ties, Organic  matter. 

The  five  operating  zones  of  a  basic  belt  filter  press 
(feed  and  conditioning,  gravity  drainage,  squeeze 
between  two  belts  in  the  wedge  zone,  the  pressure 
zone,  and  cake  discharge)  are  examined  and  con- 
tradictions in  design  illustrated.  Chemical  condi- 
tioning of  the  slurry  is  affected  by  the  misapplica- 
tion of  shear  forces.  The  length,  inclination,  and 
belt  support  of  the  gravity  drainage  section  are 
reviewed,  and  recently  designed  gravity  belt  filters 
are  described.  Longer  wedge  zones  are  preferred 
to  shorter.  The  number,  diameter,  and  configura- 
tion of  pressure  rolls  are  reviewed;  more  rather 
than  fewer  rolls,  rolls  in  a  sequence  of  diminishing 
diameters,  and  more  complete  wrap  of  belt  over 
roll  are  preferred.  Belt  tensioning  controls  (pneu- 
matic, hydraulic),  seamless  belts,  and  belt  cleaning 
techniques  are  discussed.  Cake  discharge,  trans- 
port, and  disposal  and  the  pitfalls  of  performance 
evaluations  of  belt  filter  presses  are  considered. 
Side-by-side  testing  of  organic  material  is  recom- 
mended because  of  day-to-day  variation  of  slurry 
composition.  (Thomas-PTT) 
W88-04662 


CONTROLLED  FLOW  MANAGEMENT  HELPS 
AVERT  OVERFLOWS,  SAVES  MONEY, 

CH2M  Hill,  Milwaukee,  WI. 

H.  F.  Padgham. 

Water  Engineering  and  Management  WENMD2, 

Vol.  134,  No.  9,  p  38-40,  September  1987. 

Descriptors:  'Flow  Control,  'Wastewater  treat- 
ment, 'Flow  regulators,  'Computers,  'Tunnels, 
'Wastewater  management,  'Storm  wastewater, 
Milwaukee,  Lake  Michigan,  Milwaukee  river,  Kin- 
nickinnic  river,  Wastewater  facilities,  Menomonee 
river,  Wisconsin  wastewater  facilities. 

The  Milwaukee  Metropolitan  Sewerage  District 
undertook  a  water  pollution  abatement  program  in 
the  late  1970s  in  response  to  an  average  of  50 
annual  overflows  of  sewage  into  the  Milwaukee, 
Kinnickinnic,  and  Menomonee  rivers  and  Lake 
Michigan.  Working  with  a  consortium  of  design 
and  construction  management  consultants  under 
the  leadership  of  CH2M  Hill,  it  adopted  a  comput- 
er-controlled flow  management  system,  which  was 
designed  by  CH2M  Hill  and  implemented  and  in- 
stalled by  Johnson  Controls,  Inc.  Recommenda- 
tions were  made  to  tighten  up  infiltrated  sewers 
where  cost-effective  and  to  build  17  miles  of  17-  to 
32-ft-diameter  deep  storage  tunnels.  The  JC-5000 
system,  a  distributed  digital  process  controls 
system,  diverts  flows  within  the  collection  system 
and  between  two  wastewater  treatment  plants,  and 
into  a  deep  tunnel  system  during  heavy  wet  weath- 
er. The  tunnels  will  help  cut  the  50  annual  over- 
flows to  two.  The  master  station  computer,  housed 
on  Milwaukee's  south  side,  is  connected  ty  tele- 
phone lines  to  80  remote  telemetry  units,  each  of 
which  may  be  connected  to  30  or  40  other  control 
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points.  The  successful  completion  of  the  system 
was  based  on  a  rigorous  set  of  basic  specifications, 
defining  the  district's  requirements;  a  system  func- 
tional specification,  an  agreement  between  district 
and  consultant  engineers  on  the  characteristics  of 
the  end  product;  and  installation  and  testing  super- 
vised by  control  and  systems  engineers.  (Thomas- 
PTT) 
W88-04663 


TEST  PROGRAM  IMPROVES  SEWER  REHA- 
BILITATION, 

RJN   Environmental   Associates,    Inc.,    Wheaton, 

S.  R.  Maney,  and  R.  J.  Nogaj. 

Water  Engineering  and  Management  WENMD2, 

Vol.  134,  No.  9,  p  42-44,  September  1987.  3  tab. 

Descriptors:  *Sewer  systems,  'Manhole  cover  test- 
ing, 'Leakage,  *Dye  releases,  *Air  testing,  *Weir 
test,  'Television,  *Sewer  rehabilitation,  Contracts, 
Testing  procedures. 

Rehabilitation  of  wastewater  collection  systems  is 
more  effective  if  a  testing  program  is  implemented. 
RJN  Environmental  Associates,  Inc.  has  a  rehabili- 
tation effectiveness  testing  program  that  can  be 
used  to  quantify  flow  from  a  sewer  system  defect 
after  rehabilitation.  Testing  techniques  (manhole 
surface  flooding,  manhole  dye  injection,  television 
inspection  with  dye  water  flooding,  air  testing,  and 
weir  testing)  are  described  for  specific  defects 
(manhole  cover  holes,  manhole  frame  defects, 
manhole  structure  defects  below  the  frame,  defec- 
tive sewer  line  sections,  leaking  joints,  leaking 
service  connections,  leaking  lateral,  and  direct 
stormwater  connection  defects).  The  value  of  the 
testing  program  is  demonstrated  by  its  application 
to  sewer  system  rehabilitation  in  four  communities, 
Des  Plaines,  Elk  Grove  Village,  Winnetka,  and 
Hoffman  Estates,  in  metropolitan  Chicago,  with 
over  7000  manholes  serving  36,000  ft  of  force  man 
and  almost  2,000,000  ft  of  gravity  sewer.  A  total  of 
2,322  manholes  were  tested,  at  an  average  of  10 
minutes  per  manhole.  As  much  as  13.7%  of  man- 
holes leaked  after  rehabilitation  before  the  testing 
program  was  operational.  After  implementation  of 
testing,  reduction  of  inflow  from  repaired  main  line 
defects  was  found  to  be  100  percent.  The  effective- 
ness of  the  testing  program  suggests  that  it  should 
be  incorporated  into  construction  documents  and 
paid  for  as  a  contract  line  item.  Such  testing  can 
also  be  used  prior  to  rehabilitation  for  accurate 
assessment  of  defects  before  specific  rehabilitation 
methods  are  recommended.  (Thomas-PTT) 
W88-04664 


SEPTIC  TANK  DRAINAGE  CONDUIT  STRUC- 
TURES, 

W.  D.  Johnson. 

U.S.  Patent  No.  4,313,692;  February  2,  1986,  6  p,  7 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1015,  No  1,  p  168,  February  2,  1982. 

Descriptors:  'Patents,  'Conduits,  'Septic  tanks, 
'Wastewater  treatment,  'Drainage  systems,  Clays, 
Septic  wastes,  Water  transport,  Subsoil  drainage. 

A  drainage  conduit  is  placed  in  a  trench  connected 
to  a  septic  tank  for  the  conveyance  of  wastewater 
for  absorption  into  the  soil  surrounding  the  con- 
duit. The  conduit  consists  of  a  main  body  assembly 
with  a  top  wall  mounted  on  spaced  support  legs. 
The  legs  contain  drainage  holes  for  wastewater 
flow.  The  main  body  assembly  contains  an  open 
area  between  the  support  legs  and  downward  from 
the  lower  surface  of  the  top  wall  to  permit  the  free 
flow  of  the  wastewater  into  the  soil,  which  is 
generally  composed  of  solid  clay.  (Cremmins- 
AEPCO) 
W88-04729 


PURIFICATION  OF  SECONDARY  RECOVERY 
WATERFLOOD  LIQUIDS, 

Atlantic  Richfield  Co.,  Los  Angeles,  CA. 

G.  D.  Hansen. 

U.S.  Patent  No.  4,502,959;  March  5,  1985,  3  p,  1 

tab.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol   1052,  No   1,  p  287,  March  5,   1985 


Descriptors:  'Patents,  'Secondary  oil  recovery, 
'Water  reuse,  'Oil  wells,  Water  bleeding,  Poly- 
mers, Separation  techniques,  Gums. 

Polysaccharide  gums  are  removed  from  aqueous 
waterflood  liquids  used  in  secondary  oil  recovery 
operations.  The  gum-containing  aqueous  liquid  is 
contacted  with  a  water-soluble  copolymer  of  sty- 
rene  and  maleic  anhydride  having  a  molecular 
weight  in  the  range  of  about  500  to  5000  and  a 
styrene  to  maleic  anhydride  molar  ratio  in  the 
range  of  1:1  to  about  10:1  in  an  amount  sufficient  to 
form  an  agglomerate  of  the  polysacchardei  gum 
and  the  copolymer.  The  agglomerate  is  removed 
from  the  aqueous  liquid.  (Cremmins-AEPCO) 
W88-04730 


METHOD  OF  TREATMENT  FOR  SEPARA- 
TION OF  OIL  FROM  OIL-CONTAINING 
SLURRY  WASTE, 

Sankyo  Yuki  K.K.,  Hiratuka  (Japan). 

T.  Yoshida. 

U.S.  Patent  No.  4,555,345;  November  26,  1985,  18 

p,  9  fig,  5  tab.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol  1060,  No  4,  p  1711,  November 

26,  1985. 

Descriptors:  'Patents,  'Wastewater  treatment, 
•Oil  recovery,  'Slurries,  'Foam  separation,  'Sepa- 
ration techniques,  Soaps,  Flotation,  Industrial 
wastes,  Domestic  wastes,  Potassium  compounds, 
Sodium  compounds. 

Oil  is  separated  from  slurry  waste  using  foaming 
treatment.  A  saponifying  agent  is  added  to  the 
slurry  to  saponify  the  oil  or  fat  in  the  slurry.  The 
slurry  is  stirred  to  cause  foaming  and  surfacing  of 
the  oil  and  fat.  The  foam  is  separated  to  reduce  the 
oil  content  of  the  slurry.  The  saponifying  agent  is 
selected  from  a  group  consisting  of  potassium  hy- 
droxide and  sodium  hydroxide  in  an  amount  of  1/ 
100  to  1/30  parts  by  weight  based  on  the  amount 
of  organic  substances  in  the  slurry.  The  separated 
oil  is  suitable  for  reuse  and  the  slurry  waste  can  be 
easily  treated  for  disposal.  (Cremmins-AEPCO) 
W88-04731 


PROCESS  FOR  REMOVING  MULTIVALENT 
METALS  FROM  WASTE  EFFLUENTS, 

GTE  Products  Corp.,  Stanford,  CT. 

M.H.  Hawxhurst,  and  W.  W.  Slobbe. 

U.S.  Patent  No.  4,321,149,  March  23,  1982,  4  p. 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  1016,  No  4,  p  1333,  March  23,  1982. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Chromium,  'Iron,  'Waste  recovery,  Hydrogen 
ion  concentration,  Effluents,  Hydrogen  peroxide. 

Multivalent  iron  and  chromium  are  removed  from 
aqueous  waste  effluents  using  inexpensive  raw  ma- 
terials. The  metals  are  reduced  to  their  valence  by 
adding  an  excess  of  hydrogen  peroxide  in  the 
presence  of  greater  than  the  stoichiometric  equiva- 
lent amount  of  an  organic  compound  that  is  a 
stronger  reducing  agent  than  divalent  chromium. 
The  pH  is  maintained  below  about  6.  A  sufficient 
amount  of  a  reactive  metal  hydroxide  source  is 
added  to  form  the  multivalent  metal  hydroxide 
with  the  metal  in  its  lowest  valence  state  and  to 
increase  the  pH  above  about  7.  The  resulting  multi- 
valent metal  hydroxide  solids  are  then  removed 
from  the  aqueous  effluent.  (Cremmins-AEPCO) 
W88-04732 


SEPTIC  LEACHING  SYSTEM, 

S.  P.  Dix. 

U.S.  Patent  No.  4,303,350;  December  1,  1981,  9  p, 
6  fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1013,  No  1,  p  175,  December  1,  1981. 

Descriptors:  'Patents,  'Septic  wastewater, 
'Wastewater  treatment,  'Leaching,  'Effluents, 
Pervious  soils,  Sumps. 

A  septic  leaching  system  contains  different  leach 
fields.  A  first  leach  field  contains  an  input,  a 
porous  bed,  a  system  for  distributing  effluent  from 
the  input  throughout  the  bed,  and  a  layer  of  wick- 
ing  material  covering  the  bed.  A  second  leach  field 


at  about  the  same  elevation  as  the  first  one  consists 
of  an  inlet,  a  pervious  bed,  a  system  for  distributing 
effluent  from  the  inlet  throughout  the  bed,  and  a 
layer  of  wicking  material  covering  the  bed.  The 
distribution  system  comprises  an  intake  coupled  to 
the  source  of  septic  effluent  for  selectively  feeding 
the  effluent  to  the  input  until  the  effluent  level 
reaches  a  predetermined  depth  and  then  respon- 
sively  and  automatically  feeding  the  effluent  to  the 
inlet.  The  system  can  be  extended  to  three  or  more 
leach  fields.  (Cremmins-AEPCO) 
W88-04733 


EXTRACTION  OF  REUSABLE  WATER  FROM 
A  MINERAL  MINING  PROCESS, 

W.  T.  Gleim. 

U.S.  Patent  No.  4,311,596;  January  19,  1982,  5  p,  1 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1014,  No  3,  p  1012,  January  19,  1982. 

Descriptors:  'Patents,  'Reclaimed  water,  'Water 
reuse,  'Wastewater  treatment,  'Industrial  water, 
•Mine  wastes,  'Potable  water,  Slime,  Effluents, 
Sand,  Surfactants,  Flocculation,  Asphalt,  Clay 
minerals,  Solvents. 

Clay  slime  effluents  from  a  tar  sand  extraction 
process  are  treated  to  extract  reusable  potable  and 
industrial  water.  The  pH  of  the  effluent  is  reduced 
to  an  acidic  pH  to  allow  flocculation  of  the  solid 
asphaltic  material  entrained  within  the  slime  using 
an  anionic  surfactant.  A  solution  of  chlorinated 
hydrocarbon  and  a  solvent  are  added  to  the  floccu- 
lated effluent  slime  so  that  physical  layers  of  water, 
asphaltics  in  the  solvent  solution,  and  clay  are 
formed  upon  centrifuging.  (Cremmins-AEPCO) 
W88-04734 


METHOD  OF  CLARIFYING  PROTEINA- 
CEOUS  WASTE  WATER  CONTAINING  SOLID 
IMPURTIES, 

Silverton  Tannery  Ltd.,  Pretoria  (South  Africa) 

S.  D.  Roets. 

U.S.  Patent  No.  4,559,146;  December  17,  1985.  6  p, 

1  fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol   1061,  No  3,  p   1194,  December   17 

1985. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Solid  wastes,  'Clarification,  'Foam  separation, 
•Coagulation,  Proteins,  Industrial  wastes,  Munici- 
pal wastes,  Recirculated  water,  Aeration. 

Proteinaceous  wastewater  is  fed  into  a  treatment 
zone  for  clarification.  Solid  impurities  are  coagu- 
lated and  a  portion  of  the  clarified  product  is 
recirculated  and  aerated  to  form  a  foam,  which  is 
mixed  with  the  wastewater  feed  in  or  upstream  of 
the  water  treatment  zone.  The  foam  floats  on  the 
water  surface  before  it  and  the  coagulated  solids 
are  entrapped.  The  surfactants  used  in  the  foam 
production  are  reduced  by  recirculating  20  to  50% 
of  the  wastewater  feed  and  aerating  the  recirculat- 
ed clarified  product  to  form  a  foam,  which  is 
continuous  and  comprises  no  less  than  90%  by 
volume  of  air.  (Cremmins-AEPCO) 
W88-04736 


WASTEWATER  PURIFICATION  BY  SOLVENT 
INDUCED  PRECIPITATION  USING  FREEZE 
TECHNOLOGY  TO  RECOVER  SOLVENT, 

CBI  Industries,  Inc.,  Plainfield,  IL. 
Y.  Selcukoglo,  J.  Richardson,  and  W.  Schoerner. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-1 16744/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Final  Report  (1987).  57  p,  15  fig,  6  tab. 
Contract  No.  USGS  1 4-08-000 1-G 1307. 

Descriptors:  'Wastewater  treatment,  'Solvent  pre- 
cipitation, 'Freeze  technology,  'Organic  solvents, 
Sulfates,  Pilot  plants,  Salts,  Salt  precipitation,  Sol- 
vents, Ethanol,  Freeze  separation  process,  Vacuum 
filters,  Crystallization. 

A  method  of  treating  strong  aqueous  hazardous 
wastewaters  by  combining  solvent  induced  precipi- 
tation and  freeze  technology  has  been  experimen- 
tally evaluated.  The  process  involves  the  addition 
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of  a  miscible  organic  solvent  to  an  aqueous  stream 
to  lower  the  solubility  of  salts  present  in  that 
stream.  Precipitates  are  then  separated  from  the 
solution,  and  the  remaining  brine  is  subjected  to  an 
indirect  freeze  system.  The  freeze  process  removes 
clean  water  as  ice  and  concentrates  the  solvent 
laden  brine  for  recycling  to  the  system.  Laboratory 
tests  were  performed  on  a  mixture  of  synthetic 
wastewater  and  common  solvents  to  determine 
freezing  point  depressions,  solubilities,  and  effec- 
tiveness in  inducing  precipitation  of  salts.  Precipi- 
tates formed  were  sulfates  of  sodium  and  calcium. 
Nitrates,  chloride,  and  magnesium  ions  were  not 
precipitatable.  From  these  tests,  ethanol  was  select- 
ed for  use  in  a  full  pilot  plant  simulation.  A  pilot 
plant  utilizing  CBI's  indirect  freeze  separation 
process,  crystallizer,  and  vacuum  filter  was  assem- 
bled and  operated  using  the  same  synthetic 
wastewater.  The  test  results  indicated  an  accepta- 
ble solvent  loss  of  1.24%  of  the  feed  rate.  During 
stable  operation,  68%  of  the  salts  in  the  incoming 
feed  stream  was  precipitatable  but  with  improved 
separation  technique  it  is  estimated  that  80%  of  the 
salts  would  precipitate.  (Robinson-USGS) 
W88-04748 


Patent  Office,  Vol  1016,  No  5,  p  1724.  March  30, 
1982. 

Descriptors:  'Patents,  'Aeration,  •Wastewater 
treatment,  'Rotors,  •Surface  water,  Water  circula- 
tion, Aerators,  Flow  control,  Flow  regulators. 

A  surface  aerating  rotor  contains  an  intake  zone 
for  circulating  and  aerating  water,  particularly  in 
wastewater  treatment  plants.  Each  rotor  vane  in 
conjunction  with  at  least  one  flow  guide  wall 
forms  a  fluid  throughput  unit,  having  an  entry  side 
that  operationally  is  below  the  water  surface  and 
an  exit  side  that  operationally  is  primarily  above 
the  water  surface.  The  fluid  throughput  units  are 
detachably  connected  to  the  supporting  assembly, 
and  the  connecting  point  between  each  unit  and 
the  supporting  assembly  is  designed  to  permit  the 
vane  exit  angle  to  be  adjusted.  A  wedgeshaped 
intermediate  piece  allows  the  height  of  each  unit  to 
be  individually  adjusted.  (Cremmins-AEPCO) 
W88-04790 


ZEOLITE  AMMONIA  REMOVAL  FROM  CAT- 
FISH POND  WATERS, 

Mississippi  Univ.,  University.  Dept.  of  Geology 
and  Geological  Engineering. 
R.  Reynolds,  and  C.  W.  Williford. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-1 16801/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Mississippi  Water  Resources  Research  Insti- 
tute, Mississippi  State,  Technical  Interim  Report 
G1234-05,  July  1987.  27  p,  17  fig,  5  tab,  3  ref. 
Contract  No.  14-08-0001-G1234.  Project  No. 
USGSG 1234-05. 

Descriptors:     •Wastewater  treatment,     *Zeolite, 

•Ammonia,  *Ion  exchange,  Catfish  ponds,  Water 

purification,   Conservation,  Clinoptilolite,   Cation 
exchange  capacity. 

Catfish  farming  in  the  State  of  Mississippi  is  reach- 
ing a  production  state  that  will  consequently  re- 
quire the  construction  of  new  20  acre  ponds.  Each 
new  pond  will  require  61  million  gallons  of  water 
annually.  This  means  a  considerable  increase  in 
pumpage  demands  on  groundwater  sources.  Be- 
cause of  present  pumpage  demand,  the  water  table 
in  the  delta  region  has  been  lowered  up  to  nine  feet 
since  1981.  Increasing  the  fish  density  in  existing 
ponds  rather  than  building  new  ponds  is  a  possible 
solution.  However,  this  solution  would  create  an- 
other problem;  ammonia  buildup  to  toxic  levels. 
This  research  is  focused  on  developing  a  zeolite 
filtration  system  which  will  prevent  toxic  ammonia 
build-up  in  catfish  ponds.  Zeolites  are  ion  exchang- 
ers and  some  natural  species  are  capable  of  selec- 
tively removing  ammonia  from  various  types  of 
water  systems.  Six  different  species  of  natural  zeo- 
lite, 36  samples  total,  were  analyzed  for  ammonia 
cation  exchange  capacity  (CEC)  and  slake-durabil- 
ity,  which  is  the  internal  strength  of  material  when 
placed  in  a  liquid.  Ideally,  the  most  effective  zeo- 
lite would  have  the  highest  ammonia  CEC  and  the 
highest  slake-durability  index.  The  zeolite  mineral 
clinoptilolite  presently  being  mined  at  Death 
Valley  Junction,  CA,  was  found  to  be  the  most 
suitable.  This  clinoptilolite  has  an  average  ammo- 
nia CEC  of  218  milliequivalent  per  100  grams  and 
a  slake-durability  index  of  98  percent.  It  comes  to 
equilibrium  with  ammonia  in  one  day,  has  an  ex- 
change rate  of  50  to  60  bed  volumes  per  hour  and 
can  be  regenerated  in  sodium  chloride  within  2  to 
3  hours.  (Reynolds-U.  MS) 
W88-04755 


TUBULAR  MEMBRANE  SEPARATION  PROC- 
ESS AND  APPARATUS  THEREFOR, 

Hitachi  Ltd.,  Tokyo  (Japan). 

For  primary  bibliographic  entry  see  Field  3A. 

W88-04786 


SURFACE  AERATING  ROTOR, 

J.  R.  Kaelin. 

U.  S.  Patent  No.  4,322,377;  March  30,  1982,  6  p,  6 

fig,   1  ref.  Official  Gazette  of  the  United  States 


DEVICE  FOR  DISPERSING  A  LIQUID  IN  A 
GAS  PHASE, 

C.  Brucker. 

U.  S.  Patent  No.  4,358,413;  November  9,  1982,  6  p, 
4  fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1024,  No  2,  p  636,  November  9,  1982. 

Descriptors:  *Patents,  »Wastewater  treatment, 
•Aeration,  *Sludge  conditioning,  Pumps,  Aerators, 
Nozzles,  Spraying,  Tubes,  Water  tanks. 

Liquid  confined  in  wastewater  treatment  bed  or 
tank  is  dispersed  in  the  gas  phase  by  spraying  it 
upward.  The  dispersion  device  comprises  a  pump 
that  is  partly  submerged  in  the  liquid  between  a 
flared  suction  tube  and  a  delivery  nozzle,  in  combi- 
nation with  a  driving  motor.  A  primary  flared 
suction  tube  is  located  near  the  bottom  of  the  tank. 
The  delivery  nozzle  is  located  near  the  liquid-gas 
interface,  and  a  duct  of  a  height  adaptable  to  the 
depth  of  the  liquid  is  provided  between  them.  The 
pump  is  submerged  near  the  flared  suction  tube.  A 
secondary  flared  tube  is  arranged  externally  and 
concentrically  with  the  primary  flared  tube.  The 
rising  flow  of  liquid  through  the  primary  tube 
creates  a  secondary  rising  flow  using  drag.  The 
latter  flow  mingles  with  the  primary  flow  down- 
stream of  the  pump.  (Cremmins-AEPCO) 
W88-04792 


PROCESS  AND  APPARATUS  FOR  MIXING  A 
GAS  AND  A  LIQUID, 

Union  Carbide  Corp.,  Danbury,  CT. 

L.  M.  Litz. 

U.  S.  Patent  No.  4,454,077;  June  12,  1984,  5  p,  1 

fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol   1043,  No  2,  p  747,  June   12,   1984. 

Descriptors:  'Aeration,  'Patents,  'Wastewater 
treatment,  'Impellers,  'Oxygenation,  'Activated 
sludge,  Baffles,  Vortices,  Turbulent  flow,  Mixing. 

A  mechanical  apparatus  creates  a  gas-liquid  mix- 
ture with  a  body  of  liquid  in  sewage  treatment 
systems  that  use  oxygen  in  the  activated  sludge 
process.  The  apparatus  includes  a  vessel  and  a 
cylindrical  hollow  draft  component  open  at  both 
ends  and  having  a  theoretical  axis  running  from 
end  to  end.  The  axis  is  vertical  and  the  draft 
component  is  conically  flared.  An  axial  flow 
down-pumping  impeller  is  connected  to  a  rotatable 
shaft  and  positioned  within  the  draft  tube.  The 
shaft  corresponds  in  position  to  the  axis.  The  diam- 
eter of  the  impeller  is  less  than  but  approximates 
that  of  the  draft  tube.  A  vortex  and  turbulence  are 
created  in  a  baffle  and  gas  is  drawn  into  the  vortex. 
A  liquid  velocity  of  at  least  one  foot  per  second  is 
achieved,  the  turbulence  is  increased,  and  a  second 
baffle  below  the  impeller  and  a  high  shear  zone 
between  the  impeller  and  the  second  baffle  are 
provided.  (Cremmins-AEPCO) 
W88-04793 


ION  EXCHANGE  TREATMENT  FOR  REMOV- 
ING TOXIC  METALS  AND  CYANIDE  VALUES 
FROM  WASTE  WATERS, 

L.  G.  Carlson. 


U.  S.  Patent  No  4,321,145;  March  23,  1982,  12  p,  9 
fig,  1  tab.  Official  Gazette  of  the  United  Stales 
Patent  Office,  Vol  1016,  No  4,  p  1332-1333.  March 
23,  1982. 

Descriptors:  'Toxic  wastes,  'Hazardous  wastes, 
•Patents,  Mon  exchange,  'Wastewater  treatment, 
•Waste  recovery,  *Cyanide,  'Heavy  metals, 
•Metal-fishing  wastes,  Resins,  Toxicity,  Industrial 
wastes. 

Toxic  metals  are  removed  and  cyanide  is  recov- 
ered from  plating  baths  and  other  wastewaters 
using  ion  exchange  treatment.  A  multilayered  ion 
exchange  resin  bed  generally  maintains  its  charac- 
teristics, with  both  anionic  and  cationic  resin  bead 
layers  remaining  within  their  discreet  layers,  while 
the  bed  is  in  the  loading  stage  and  during  most 
phases  of  the  regeneration  stage.  Rinsing  liquids, 
acidic  and  basic  regeneration  solutions,  and  air  are 
moved  sequentially  to  control  bed  disturbance, 
while  the  multilayered  bed  is  thoroughly  and  rap- 
idly regenerated.  The  bed  is  well  suited  for  remov- 
al of  multivalent,  especially  bivalent,  heavy  metal 
ions  and  cyanide  from  plating  bath  waste  streams. 
Additionally,  the  cyanide  containing  rinsing 
streams  flowing  from  the  multilayered  bed  are 
subject  to  treatment  to  react  the  cyanide  values 
with  caustic  to  recover  cyanide  salt  liquor  suitable 
for  reuse  within  a  cyanide  plating  bath.  (Crem- 
mins-AEPCO) 
W88-04798 


SEWAGE-AERATION  SYSTEM,  AND 

METHOD  FOR  THE  OPERATION  AND  USE 
THEREOF, 

J.  R.  Kaelin. 

U.  S.  Patent  No.  4,666,611;  May  19,  1987,  7  p,  7 
fig  Official  Gazette  of  the  United  States  Patent 
Office,  Vol   1078,  No  3,  p  1644,  May   19,   1987. 

Descriptors:  *Patents,  'Wastewater  treatment, 
'Aerators,  'Rotors,  'Liquid  sludge,  'Aeration, 
Flow  control,  Wastewater  facilities,  Water  con- 
veyance, Surface  water,  Water  tanks. 

A  surface  aeration  rotor  for  circulating  and  aerat- 
ing sewage  comprises  a  carrier  connected  to  a 
vertical  drive  shaft  and  liquid  conveying  units.  The 
units  are  secured  to  the  carrier  and  contain  at  least 
one  scoop  associated  with  two  flow  control  walls. 
The  scoops  are  disposed  in  a  plane  which  is  twist- 
ed and  curved  in  the  direction  of  the  radial  plane 
of  the  rotor  allowing  the  liquid  jets  to  exit  the 
rotor  edgewise.  The  angle  of  attack  of  the  upper 
outlet  side  is  between  60  and  105  degrees  and  that 
of  the  lower  inlet  side  is  between  0  and  50  degrees. 
The  scoop  inlet  sides  are  at  least  1.2  times  as  long 
as  the  outlet  sides,  and  the  angle  between  the  scoop 
and  the  upper  and  the  lower  flow  guiding  walls  is 
between  60  and  120  degrees  (Cremmins-AEPCO) 
W88-04799 


SELF-PROPELLED  JET  AERATOR, 

Georgia  Tech  Research  Corp.,  Atlanta. 

B.  M.  Khudenko. 

U.  S.  Patent  No.  4,482,510;  November  13,  1984,  6 

p  5  fig,  2  ref.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol  1048,  No  2,  p  765,  November 

13,  1984. 

Descriptors:  'Patents,  'Aerators,  'Wastewater 
treatment,  *Water  treatment,  Pumping,  Jets,  Ori- 
fices, Pontoons,  Clogging,  Ice,  Mass  transfer, 
Mixing,  Aeration,  Oxygen,  Ammonia,  Hydrogen 
sulfide. 

Self-propelled  jet  aerators  dissolve  oxygen  and 
other  gases  to  strip  ammonia,  hydrogen  sulfide, 
volatile  organics,  and  other  volatile  products  from 
water  and  wastewater.  The  aerators  comprise  a 
floating  structure  supported  by  pontoons  on  the 
water.  The  structure  includes  a  water  compart- 
ment supported  by  the  pontoons.  An  orifice  in  the 
outer  wall  of  the  water  compartment  discharges 
water  jets  in  the  direction  opposite  to  that  of  the 
rotation  of  the  pontoon  and  also  sideways.  Water  is 
supplied  to  the  water  orifice  from  the  water  com- 
partment. A  guide  secured  to  the  pontoon  guides 
the  floating  structure  in  a  helical  path.  The  device 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


contains  components  for  the  prevention  of  icing 

and  clogging.  (Cremmins-AEPCO) 

W88-04800 


CONTINUOUS  PROCESS  FOR  THE  RECLA- 
MATION OF  WASTE  DRILLING  FLUIDS, 

Newpark   Waste   Treatment   Systems,    Inc.,   Me- 
tairie,  LA. 
C.  Shiver. 

U.  S.  Patent  No.  4,482,459;  November  13,  1984,  9 
p,  6  fig,  1  ref.  Official  Gazette  of  the  United  States 
Patent  Office,  Vol  1048,  No  2,  p  751-752,  Novem- 
ber 13,  1984. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Drilling  fluids,  *Oil  recovery,  *Oil  wastes,  Waste 
recovery,  Slurries. 

A  waste  drilling  fluid  slurry  suitable  for  environ- 
mental discharge  in  a  liquid  or  solid  cake  state  is 
rendered  from  oil  wells  containing  cuttings,  forma- 
tion fluid  solids,  and  liquids.  Uphole  drilling  fluids 
are  conducted  to  a  continuous  flow  process  having 
a  slurry  surge  tank  for  chemical  conditioning  by 
addition  of  an  inorganic  acidic  coagulant,  which 
permits  settling  and  thickening.  The  thickened 
mud  slurry  is  sent  to  a  primary  solids  separation 
unit  where  an  organic  flocculant  is  added  to  aid 
flocculation  of  the  solids.  The  resulting  water  is 
sent  to  a  secondary  solids  removal  unit,  and  solids 
recovered  are  chemically  conditioned  and  reintro- 
duced to  the  primary  solids  separation  unit.  The 
water  from  this  step  is  sent  to  a  chemical  oxygen 
demand  reduction  unit  having  a  carbon  adsorption 
unit  for  removal  of  organic  substances  or  to  a 
reverse  osmosis  unit  for  removal  of  organic  sub- 
stances and  dissolved  solids.  The  treated  solids  are 
disposed  as  landfill.  (Cremmins-AEPCO) 
W88-04801 


FLOATING  PLATFORM  AERATOR/MIXER 
APPARATUS, 

General  Signal  Corp.,  Stamford,  CT. 

I.  H.  Nichollas. 

U.S.  Patent  No.  4,581,181;  April  8,  1986,  6  p,  5  fig. 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  1065,  No  2,  p  823,  April  8,  1986. 

Descriptors:  'Patents,  'Aerators,  'Mixing, 
'Wastewater  treatment,  Impellers,  Flotation,  Plat- 
forms, Ballast,  Wastewater  facilities. 

An  aerator/mixer  floating  platform  mooring  struc- 
ture allows  vertical  movement  of  the  platform 
when  the  liquid  level  changes  and  prevents  rock- 
ing or  horizontal  movement.  The  floating  platform 
structure  comprises  a  framework  mounted  on  bal- 
last tanks  adapted  to  maintain  the  platform  at  a 
designated  height  above  the  level  of  liquid  in  a 
tank.  Tubular  guides  are  mounted  on  the  platform 
framework  extending  at  right  angles  to  frame 
members.  The  guide  members  are  slidably  disposed 
on  mooring  posts.  Each  guide  is  provided  with  a 
series  of  longitudinally  spaced  apart  sets  of  rollers 
for  resilient,  rolling  engagement  with  the  mooring 
post  on  which  it  is  disposed.  (Cremmins-AEPCO) 
W88-04802 


METHOD  AND  APPARATUS  FOR  AERATION 
OF  WASTEWATER  LAGOONS, 

J.  M.  Eaton. 

U.S.  Patent  No.  4,681,71 1;  July  21,  1987,  9  p,  9  fig. 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1080,  No  3,  p  1446,  July  21,  1987. 

Descriptors:  'Patents,  'Aerators,  'Wastewater 
treatment,  'Aerated  lagoons,  'Ponds,  Bubbles, 
Oxygenation,  Mixing,  Impellers,  Rotational  flow. 

Aeration  of  wastewater  lagoons  yields  increases  in 
the  zone  of  influence  and  the  amount  of  oxygen 
transferred  to  the  wastewater  per  horsepower  of 
energy  expended.  Minute  air  bubbles  are  intro- 
duced into  a  wastewater  pond  or  lagoon  and  mixed 
throughout  a  large  zone  of  influence  by  rotating  an 
impeller  having  symmetrical  radial  vertical  vanes 
below  the  surface  of  the  wastewater.  An  air  vortex 
is  produced  and  drawn  downward  into  vacuum 
regions  produced  between  the  vanes  as  a  result  of 
centrifugal  expulsion  of  the  wastewater.  The  air 


and  water  drawn  into  the  vacuum  regions  are 
sheared,  causing  a  high  degree  of  mixing  of  the 
inflowing  wastewater  and  air.  The  water  and  air 
bubble  mixture  is  centrifugally  expelled  by  the 
impeller,  creating  a  radial  outward  subsurface  cur- 
rent. An  air  screw  is  disposed  on  a  shaft  supporting 
the  impeller,  with  fins  that  enhance  the  flow  of  air 
downward  through  the  vortex  into  the  vacuum. 
The  impeller  shaft  is  driven  by  an  electric  motor 
and  gear  reduction  assembly.  (Cremmins-AEPCO) 
W88-04803  ; 


WASTE  SOLVENT  RECOVERY  APPARATUS, 

Verbatim  Corp.,  Sunnyvale,  CA. 

S.  Majicek,  and  F.  A.  Fitz. 

U.  S.  Patent  No.  4,317,722;  March  2,  1982,  5  p,  2 

fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol   1016,  No  1,  p   166,  March  2,   1982. 

Descriptors:  'Patents,  'Wastewater  treatment, 
•Waste  recovery,  'Solvents,  Jets,  Steam,  Condens- 
ers, Particulate  matter,  Vaporization. 

Tetrahydrafuran  (THF)  is  recovered  from  waste 
sludge  using  a  cylindrical  container  adapted  to 
receive  a  jet  of  solvent  laden  sludge.  Steam  jets  are 
directed  into  the  sludge  stream.  A  condenser  and 
an  exit  orifice  are  located  on  the  top  of  the  cylin- 
drical container  and  a  door  for  removal  of  waste 
particulates  is  located  in  the  lower  portion.  Waste 
sludge  is  forced  out  of  the  orifice,  and  steam  di- 
rected at  the  sludge  jet  causes  a  fine  particulate 
dustlike  material  to  be  generated  as  residue  at  the 
bottom  of  the  container.  The  THF  is  vaporized  by 
water  vapor  and  rises  into  the  condenser  column 
on  top  of  the  container.  The  rates  of  sludge  entry 
into  the  container  and  steam  flow  are  adjusted  so 
that  the  temperatures  at  the  bottom  and  top  of  the 
container  are  greater  than  the  boiling  point  of 
THF  and  less  than  the  boiling  point  of  water, 
respectively.  (Cremmins-AEPCO) 
W88-04805 


HYDRAULIC  HORIZONTAL  MIXER, 

Air-O-Lator  Corp.,  Kansas  City,  MO. 

R.  A.  Cramer,  and  B.  G.  Cramer. 

U.  S.  Patent  No.  4,464,259;  August  7,  1984,  6  p,  5 

fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol   1045,  No  1,  p  285,  August  7,   1984. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Aeration,  'Aerators,  'Hydraulic  equipment, 
'Mixing,  Equalizing  basins,  Storage  tanks,  Oxida- 
tion ditches,  Propellers,  Water  circulation,  Water 
tanks,  Biodegradation. 

A  hydraulically  powered  mixing  aerator  circulates 
fluid  in  a  sewage  treatment  plant  and  facilitates 
aeration.  The  mixing  aerator  can  be  easily  adjusted 
to  any  depth  within  a  tank  and  any  horizontal 
angle  or  azimuth,  and  can  be  provided  with  an 
adjustable  tilt  angle.  The  aerator  is  powered  by  a 
submersible  motor,  which  provides  for  low  speed 
and  torque  rotation  of  a  submersed  propeller  with- 
out the  aid  of  a  reduction  gear.  The  aerator  also 
can  be  easily  and  inexpensively  controlled  in  speed 
of  operation  and  mixing.  The  internally  pressurized 
submersible  motor  is  not  subject  to  extensive 
damage  from  small  leaks.  (Cremmins-AEPCO) 
W88-04806 


ROTARY  SURFACE  AERATOR  WITH  AD- 
JUSTABLE LIQUID  TRANSPORTING  UNITS, 

J.  R.  Kaelin. 

U.  S.  Patent  No.  4,465,645;  August  14,  1984,  5  p,  4 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1045,  No  2,  p  762-763,  August  14,  1984. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Aerators,  'Rotors,  'Aeration,  Surface  flow, 
Water  transport,  Propellers,  Oxygenation. 

A  rotary  surface  device  for  aerating  sewage  con- 
tains a  carrying  part  connected  to  a  vertically 
running  driving  axle.  The  carrying  part  has  pairs  of 
liquid  transporting  units  fastened  to  it  and  each 
unit  has  at  least  one  scoop  and  current  guide  wall. 
During  operation,  the  inlet  and  outlet  sides  of  the 
unit  are  below  and  at  least  primarily  above  the 
sewage  surface,  respectively.  Each  scoop  is  pro- 


vided with  outlet  edges.  The  edges  and  the  liquid 
transporting  units  are  adjacent  in  a  circumferential 
direction  and  are  spaced  at  different  distances  from 
the  drive  axle  of  the  aeration  device.  Each  pair  of 
liquid  transporting  units  is  arranged  about  a  rotata- 
ble  vertical  axle  of  the  carrying  part.  The  units  are 
located  on  a  common  pivot  bracket  having  sepa- 
rate brackets  for  each  unit  so  that  can  be  adjusted 
about  the  vertical  axle  of  the  carrying  part.  (Crem- 
mins-AEPCO) 
W88-04807 


APPARATUS  FOR  MIXING  AIR  AND  LIQUID, 

J.  H.  Haegeman. 

U.  S.  Patent  No.  4,468,358;  August  28,  1984,  6  p,  5 
fig,  1  ref.  Official  Gazette  of  the  United  States 
Patent  Office,  Vol  1045,  No  4,  p  1705  -  1706 
August  28,  1984. 

Descriptors:  'Patents,  'Biological  wastewater 
treatment,  'Aeration,  'Aerators,  'Oxygenation, 
•Mixing,  Wastewater  treatment,  Impellers,  Propel- 
lers, Surface  flow,  Activated  sludge. 

A  high  speed  surface  aerator  provides  oxygen 
transfer  for  biological  wastewater  treatment.  The 
aerator  impeller  fitted  on  the  motor  comprises  a 
lower  part  shaped  as  a  screw-propeller  pump  and 
an  upper  part  shaped  as  a  centrifugal  paddle  wheel 
or  impeller  with  blades  which  gradually  impart 
horizontal  movement  to  the  liquid  stream.  Opti- 
mum efficiency  is  obtained  with  very  low  and  low- 
load  activated  sludge  systems  by  increasing  the 
size  of  the  screw  propeller  pump  and  reducing  the 
size  of  the  centrifugal  impeller;  with  medium-load 
systems  by  adopting  almost  equivalent  sizes  for  the 
two  impeller  parts;  and  with  high-load  systems  by 
increasing  the  size  of  the  centrifugal  impeller  and 
reducing  the  size  of  the  screw  propeller.  (Crem- 
mins-AEPCO) 
W88-04808 


METHOD  FOR  OPERATING  A  BIOLOGICAL 
SEWAGE  PURIFICATION  PLANT, 

Otto  (Dr.  C.)  und  Co.  G.m.b.H,  Bochum  (Germa- 
ny, F.R.). 
A.  Birkner. 

U.  S.  Patent  No.  4,406,790;  September  27,  1983,  3 
p,  1  fig.  Official  Gazette  of  the  United  States 
Patent  Office,  Vol  1034,  No  4,  p  1612-1613,  Sep- 
tember 27,  1983. 

Descriptors:     'Patents,  'Wastewater    treatment, 

'Aeration,        'Sewage  bacteria,        Biological 

wastewater  treatment,  Water  tanks,  Heating, 
Steam,  Decomposition. 

Optimum  bacterial  growth  and  decomposition  con- 
ditions are  maintained  in  the  aerating  tank  of  a 
biological  sewage  purification  plant  at  all  times  of 
the  year,  irrespective  of  the  external  ambient  tem- 
perature, by  feeding  a  heating  medium,  preferably 
steam,  onto  the  surface  of  the  sewage  present  in 
the  tank  such  that  the  steam  is  distributed  uniform- 
ly over  the  entire  surface  of  the  sewage.  The 
amount  of  heating  medium  supplied  is  metered 
based  on  the  temperature  of  the  water  in  the 
aerating  tank.  The  water  to  be  treated  is  aerated  in 
a  tank  containing  bacteria  using  a  rotating  impeller, 
or  the  like.  Steam  is  supplied  onto  the  surface  of 
the  sewage  by  an  annular  distributor  pipe,  which  is 
located  above  an  aerating  impeller  and  provided 
with  orifices  which  direct  the  steam.  The  steam 
accumulates  like  a  layer  of  mist  above  the  surface, 
and  in  spite  of  the  existence  of  cold  ambient  air,  the 
contents  of  the  tank  undergo  practically  no  cool- 
ing. (Cremmins-AEPCO) 
W88-04809 


PULSED  REGENERATION  OF  ADSORPTION 
COLUMN, 

Westvaco  Corp.,  New  York. 

D.  G.  Hager,  M.  L.  Massey,  and  F.  Rubel. 

U.  S.  Patent  No.  4,462,904;  July  31,  1984,  4  p,  1  fig. 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  1044,  No  5,  p  2060-2061,  July  31,  1984. 
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Descriptors:     'Patents,     'Wastewater     treatment,        W88-04818 
•Activated  carbon,  Adsorption,  Sterilization,  Ad- 
sorbents, Regeneration 

A  substantially  continuous  activated  carbon  ad- 
sorption system  minimally  requires  one  mild  steel 
adsorption  vessel  and  a  pair  of  smaller  stainless 
blow  cases  for  on-site  carbon  washing,  steriliza- 
tion, and  regeneration,  as  well  as  carbon  transfer. 
An  up-flow  carbon  adsorption  bed  allows  periodic 
or  pulsed  removal  of  a  fractional  percentage  of  the 
entire  carbon  bed  charge.  Sequentially  following 
the  periodic  removal  of  a  spent  carbon  increment 
from  the  bottom  or  influent  face  of  the  bed  a  fresh 
or  regenerated  carbon  increment  of  substantially 
the  same  size  is  deposited  on  the  top  or  effluent 
face  of  the  bed.  The  spent  carbon  increment  is 
fluid  transported  through  connective  piping  from 
the  adsorption  vessel  bottom  to  the  interior  of  a 
first  of  two  small,  stainless  steel  blow  cases.  The 
charged  blow  case  is  then  isolated  from  the  adsorp- 
tion vessel  by  valve  closures  and  a  sterilization  and 
regeneration  medium.  The  sterile  and  regenerated 
carbon  charge  is  blown  under  pneumatic  or  hy- 
draulic pressure  from  the  other  blow  case.  (Crem- 
mins-AEPCO) 
W88-04810 


TREATING  LIQUIDS  IN  TANKS, 

E.  A.  Seymour. 

U.  S.  Patent  No.  4,541,928;  September  17,  1985,  6 
p  4  fig.  Official  Gazette  of  the  United  States 
Patent  Office,  Vol  1058,  No  3,  p  1274,  September 
17,  1985. 

Descriptors:  *Patents,  'Mixing,  'Water  tanks, 
•Water  transport,  'Wastewater  treatment,  'Aer- 
ation, Chemical  treatment,  Bubbles,  Water  circula- 
tion. 

Liquid  is  circulated  in  sewage  plants  and  chemical 
process  tanks  by  moving  it  vertically  beside  a  tank 
wall.  The  reaction  of  the  liquid  on  the  wall  surface 
gives  it  a  horizontal  velocity  away  from  the  wall. 
In  a  closed  tank,  the  liquid  circulates  by  refilling  it 
at  a  position  remote  from  the  wall  and  returns  to 
the  bottom  of  the  tank.  In  a  deep  tank,  the  circulat- 
ing path  can  be  in  a  vertical  plane  normal  to  the 
wall.  An  improved  mixing  effect  can  be  achieved 
in  shallow  tanks  by  moving  the  liquid  away  from 
the  wall  in  a  nonuniform  flow  across  the  tank. 
When  the  horizontal  component  of  velocity  of  the 
liquid  normal  to  the  wall  is  stronger  at  one  end  of 
the  tank,  the  liquid  tends  to  swing  towards  the  end 
of  the  tank  with  the  lower  horizontal  component 
of  velocity  so  that  it  circulates  horizontally  as  well 
as  vertically  and  can  return  at  the  other  side  of  the 
tank.  Thus  the  circulating  path  extends  to  all  re- 
gions of  the  tank  and  good  mixing  is  achieved.  A 
bubble  curtain  is  an  efficient  means  of  lifting  the 
liquid.  (Cremmins-AEPCO) 
W88-04811 


PROCESS  FOR  PURIFYING  WATER, 

M.  R.  Lyon. 

U.  S.  Patent  No.  4,340,487;  July  20,  1982,  7  p,  1  fig. 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1020,  No  3,  p  999-1000,  July  20,  1982. 

Descriptors:  'Patents,  'Wastewater  treatment, 
•Flotation,  'Industrial  wastewater,  'Municipal 
wastewater,  Flocculation,  Biological  oxygen 
demand,  Suspended  solids,  Oil  wastes,  Aeration, 
Metal-finishing  wastes. 

Suspended  solids,  biological  oxygen  demand,  fat, 
and  oil  are  removed  from  wastewater  from  a  ren- 
dering or  hide  process  in  which  much  of  the  fat 
and  settled  solids  were  removed  previously.  The 
wastewater  is  pH  adjusted  or  buffered,  aerated, 
treated  with  flocculation  agent,  and  allowed  to 
separate  into  a  low  suspended  solids  phase  and  a 
high  wet  solids  phase.  The  wet  solids  are  delivered 
to  a  continuous-belt  filtration  system.  The  liquids 
are  removed  and  a  solid  cake  is  formed.  Material 
which  tends  to  plug  the  filter  bed  is  washed  by  a 
stream  of  substantially  non-flocculated  wastewater, 
which  is  returned  to  the  vicinity  of  the  start  of  the 
process.  Other  processes  which  could  be  treated 
using  this  system  include  metal  finishing  and  metal 
plating  operations.  (Cremmins-AEPCO) 


FLOTATION  PROCESS  FOR  PURIFICATION 
OF  WASTEWATER, 

Brown,   Boveri   und   Cie  AG.,   Baden  (Switzer- 
land). 
E.  Julke. 

U.  S.  Patent  No.  4,311,595;  January  19,  1982,  4  p. 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1014,  No  3,  p  1012,  January  19,  1982. 

Descriptors:     'Patents,     'Wastewater     treatment, 
•Flotation,    'Industrial    wastewater,    'Municipal 
.  wastewater,  'Electrolysis,  'Oil  wastes,  Polymers, 
Decomposition. 

An  electroflotation  process  is  used  to  remove  im- 
purities from  oil-containing  wastewater  in  contact 
with  an  electrode  surface  and  to  inhibit  the  forma- 
tion of  oil  films  on  the  surface.  After  the 
wastewater  is  electrolyzed  an  ascending  stream  of 
gas  bubbles  is  produced.  The  electrolysis  occurs  in 
the  presence  of  wettable  particles  of  a  polymeric 
material  that  is  practically  insoluble  in  water  and 
has  an  absolute  density  no  greater  than  1.3  g/cu 
cm.  The  wettable  particles  are  entrained  in  the 
ascending  stream  of  bubbles  so  as  to  rise  to  the 
surface  of  the  wastewater  along  with  the  impuri- 
ties. The  particles  are  removed  from  the  surface 
and  reintroduced  into  the  wastewater  for  treatment 
after  cleaning  of  a  portion  of  the  impurities  includ- 
ing oil.  (Cremmins-AEPCO) 
W88-04819 


PROCESS  FOR  SEPARATING  SOLIDS  FROM 
LIQUID  MATTER, 

Hoechst    A.G.,    Frankfurt    am    Main    (Germany, 

F.R.). 

D.  Disselbeck,  and  R.  Richter. 

U.  S.  Patent  No.  4,289,628;  September  15,  1981,  3 

p    Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1010,  No  3,  p  1130-1131,  September  15, 

1981. 

Descriptors:  'Patents,  'Wastewater  treatment, 
•Separation  techniques,  *Gravity  filters,  *Solid 
wastes,  *Liquid  wastes,  Filtration,  Biological 
oxygen  demand,  Alluvium,  Bubbles,  Sludge. 

Solids  are  separated  from  liquids  in  wastewater  by 
gravity.  A  gas  is  fed  into  a  liquid  medium  from 
which  solid  particles  are  to  be  separated.  Gas 
bubbles  accumulate  on  the  solid  particles.  The 
liquid  medium  is  introduced  into  a  three  dimen- 
sional filter  element  to  form  a  column  of  the  liquid 
medium  in  the  element.  The  gas  particles  float  to 
the  upper  level  of  the  column  and  form  a  layer  of 
particles  on  its  upper  surface.  The  liquid  matter 
passes  through  the  sides  and  bottom  of  the  filter 
element  while  continuously  building  alluvial  filter 
layers  of  the  solids  on  the  internal  surface  of  the 
filter  element.  The  layers  are  built  from  the  bottom 
upwards  along  the  filter  wall  relative  to  the  rising 
level  of  the  liquid  medium  in  the  filter  element. 
The  process  decreases  the  biological  oxygen 
demand.  (Cremmins-AEPCO) 
W88-04820 


PREPARATION  OF  AN  ANIMAL  FEED  SUP- 
PLEMENT FROM  FISH  CANNERY  PROCESS 
WASTEWATER, 

Star-Kist  Foods,  Inc.,  Terminal  Island,  CA. 

V.  J.  Evich,  G.  C.  Brown,  and  H.  J.  Dunn. 

U.  S.  Patent  No.  4,282,256;  August  4,  1981,  6  p,  1 

fig,  5  tab.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol  1009,  No  1,  p  279,  August  4, 

1981. 

Descriptors:  *Patents,  *Recycling,  'Wastewater 
treatment,  'Food-processing  wastes,  'Waste  re- 
covery, 'Feeds,  Industrial  wastewater,  Fish, 
Sludge,  Flotation,  Aeration,  Dewatering,  Sludge 
drying. 

Animal  feed  is  recovered  from  fish  cannery 
wastewater  by  using  the  sludge  separated  in  a 
flotation  cell  treatment  of  the  wastewater  as  an 
additive.  Aerated  wastewater  is  separated,  in  the 
presence  of  a  polyionic  polymer  and  a  flocculating 
agent,  into  a  sludge  fraction  concentrated  in  fat 


Uld  protein,  a  clarified  water  fraction,  and  a  grit 
fraction.  The  separated  sludge  fraction  is  aerated 
and  then  dewatered  by  ccntrifugation  in  the  pres- 
ence of  a  second  polyionic  polymer  with  substan- 
tially the  opposite  charge  of  the  first  polymer.  An 
antioxidant  is  added  to  the  sludge  to  prevent  oxida- 
tion of  lipids.  The  sludge  is  dryed  under  vacuum  at 
a  low  temperature  while  blending  with  an  absorp- 
tive, animal-edible  bulk  carrier  solid  in  volumetric 
proportions  from  about  1:4  to  1:1  parts  carrier  to 
sludge  solids  to  produce  an  animal  feed  supplement 
as  a  dry  particulate  solid.  (Cremmins-AEPCO) 
W88-04821 


PROCESS  AND  EQUIPMENT  FOR  ULTRA- 
SONIC CONDITIONING  OF  SEWAGE 
SLUDGES, 

A.  Toth,  E.  Toth,  J.  Olah,  J.  Bitskey,  and  L. 

Bulkai. 

U.  S.  Patent  No.  4,340,488;  July  20,  1982,  4  p,  1  fig. 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  1020,  No  3,  p  1000,  July  20,  1982. 

Descriptors:  'Patents,  *Wastewater  treatment, 
•Ultrasonics,  *Sludge  conditioning,  Flotation,  Sep- 
aration techniques,  Sterilization,  Dewatering,  Fil- 
tration, Decomposition,  Vibrations. 

Ultrasonic  sludge  conditioning  treatment  includes 
feeding  the  sludge  to  a  tank  and  applying  ultrason- 
ic vibration.  The  sludge  is  then  fed  to  a  flotation 
tank.  Solids  are  separated  from  the  ultrasonic-treat- 
ed sludge  in  the  tank  by  flotation  of  the  material  to 
the  surface.  An  inorganic  chemical  coagulating 
agent  is  added  to  the  sludge  in  the  first  tank  after 
the  sludge  is  decomposed  to  a  dispersed  homoge- 
neous colloidal  mass  by  the  ultrasonic  treatment. 
The  dwell  time  of  the  sludge  in  the  first  tank  is 
about  10  minutes  and  the  dwell  time  of  the  ultra- 
sonic treated  material  in  the  flotation  tank  is  about 
5  to  10  minutes.  (Cremmins-AEPCO) 
W88-04823 


PROCESS  FOR  CLARIFYING  ALGAE-LADEN 
WASTEWATER  STREAM, 

Olin  Corp.,  New  Haven,  CT. 

D.  A.  Shermer,  P.  P.  Jim,  and  D.  R.  Laurance. 

U.  S.  Patent  No.  4,330,407;  May  18,  1982,  7  p,  2 

fig,  2  ref.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol  1018,  No  3,  p  1017,  May  18, 

1982. 

Descriptors:  'Patents,  'Wastewater  treatment, 
•Clarification,  'Algae,  Aeration,  Coagulation, 
Clarified  wastewater,  Suspended  solids,  Sludge, 
Effluent  streams. 

Algae-laden  wastewater  is  clarified  to  form  waste 
sludge  and  an  effluent  water  stream  containing  less 
total  suspended  solids.  The  wastewater  stream  is 
deaerated  to  remove  some  of  the  gaseous  oxygen 
attached  to  the  algae.  The  stream  is  then  passed 
through  a  substantially  light-free  environment  for  a 
sufficient  time  to  cause  a  major  portion  of  the  algae 
to  revert  to  the  nocturnal  phase.  At  least  one 
coagulation  aid  is  added  to  the  stream  containing 
algae  in  the  nocturnal  phase  to  cause  coagulation 
of  the  suspended  solids  while  in  a  substantially 
light-free  environment;  and  the  coagulated  solids 
in  the  stream  are  settled  in  the  light-free  environ- 
ment to  form  a  waste  sludge  of  coagulated  solids 
and  an  effluent  water  stream  having  a  markedly 
lower  amount  of  suspended  solids.  (Cremmins- 
AEPCO) 
W88-04831 


PROCESS     AND     APPARATUS     FOR     THE 
CHEMICAL-MECHANICAL  TREATMENT 

AND  PURIFICATION  OF  GROUNDWATERS, 
SURFACE  WATERS  AND  EFFLUENTS, 

Passavant-Werke  Michelbacher  Huette,  Aarbergen 

(Germany,  F.R.). 

G.  Von  Hagel,  N.  Berlenbach,  and  G.  Werner. 

U.  S.  Patent  No.  4,388,195;  June  14,  1983,  8  p,  2 

fig,   1  tab.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol  1031,  No  2,  p  609-610,  June  14, 

1983. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


Descriptors:  'Patents,  'Wastewater  treatment, 
'Groundwater,  'Surface  water,  'Effluents,  'Water 
treatment.  Coagulation,  Flocculation,  Chemical 
precipitation,  Sedimentation,  Hydrogen  ion  con- 
centration, Sludge  conditioning,  Separation  tech- 
niques. 

Groundwater,  surface  water,  and  effluents  are 
treated  and  purified  by  coagulation,  flocculation, 
and  precipitation  using  agents  conducive  to  sedi- 
mentation and  altering  of  the  pH  value.  In  four 
initial  processing  stages,  materials,  flocculant  aids, 
and  contact  sludge  are  admixed  and  sedimentable 
floes  and  settleable  conglomerations  of  particles 
are  formed  together  with  adsorbed,  attached,  and 
occluded  raw  water  components.  A  second  proc- 
ess stage  includes  the  separation  of  the  floes,  reac- 
tion products,  and  raw  water  components  from  the 
clarified  water  using  inclined  plate  sedimentation 
equipment  and  including  concentrating  a  part  of 
the  sludge  to  a  solids  concentration  of  at  least  1% 
weight/volume  and  returning  part  of  the  concen- 
trated sludge  as  the  contact  sludge  into  the  second 
initial  process  stage.  (Cremmins-AEPCO) 
W88-04832 


AGENT  FOR  THE  PURIFICATION  OF  WASTE 
WATERS  AND  PROCESS  FOR  ITS  PRODUC- 
TION, 

Colloid  Piepho,  Wilmington,  DE. 
R.  F.  Piepho. 

U.  S.  Patent  No.  4,415,467;  November  15,  1983,  6 
p,  8  tab.  Official  Gazette  of  the  United  States 
Patent  Office,  Vol  1036,  No  3,  p  1065-1066,  No- 
vember 15,  1983. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Oil  wastes,  'Emulsions,  'Industrial  wastes,  Ad- 
sorption, Encapsulation,  Coagulation,  Leaching, 
Oil  recovery,  Flocculation,  Acids,  Bentonite. 

A  chemical  composition  adsorbs  and  encapsulates 
large  quantities  of  wastewater  contaminants,  par- 
ticularly emulsified  oily  wastes,  and  encapsulates 
them  to  prevent  leaching  back  into  the  wastewater. 
The  composition  includes  an  acid,  such  as  adipic 
acid;  a  coagulant,  such  as  aluminum  sulfate;  an 
activated  bentonite;  and  lime,  CaO  or  Ca(OH)2, 
and  bentonite  containing  at  least  about  5%  by 
weight  calcium  aluminum  silicate.  The  composi- 
tion may  include  a  polymeric  flocculating  agent 
for  flocculation  of  the  encapsulated  activated  ben- 
tonite, or  the  flocculating  agent  may  be  added  to 
the  wastewater  separately,  after  encapsulation. 
(Cremmins-AEPCO) 
W88-04834 


DEWATERING  OF  PETROLEUM-CONTAIN- 
ING SLUDGES  WITH  RECOVERY  OF  THE 
OIL  COMPONENT, 

BASF  A.G,  Ludwigshafen  am  Rhein  (Germany, 
F.R.). 

B.  Sander,  F.  Hovemann,  and  K.  Scherling. 
U.  S.  Patent  No.  4,417,976;  November  29,  1983,  7 
p,  1  tab,  1  ref.  Official  Gazette  of  the  United  States 
Patent  Office,  Vol  1036,  No  5,  p  1930-1931,  No- 
vember 29,  1983. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Oil  wastes,  'Oil  recovery,  'Dewatering,  'Sludge 
drying,  Industrial  wastes,  Flocculation,  Filtration, 
Additives,  Gravity  filters. 

Petroleum-containing  sludges  are  dewatered  and 
oil  is  recovered  using  finely  divided  additives  and 
organic  flocculants.  The  additives,  which  are  ho- 
mogeneously dispersed  in  the  sludge,  are  selected 
from  the  group  consisting  of  ash,  coal,  sand,  or 
mixtures  of  these,  in  a  free-flowing  form  or  as  an 
aqueous  suspension,  in  an  amount  such  that  the 
total  solids  content  of  the  mixtures  is  from  10  to 
30%  by  weight.  The  sludge  is  treated  with  an 
aqueous  solution  of  an  organic  flocculant.  Most  of 
the  sludge  water  is  removed  by  gravity  filtration 
and  the  pre-dewatered  sludge  is  treated  with  an 
aqueous  solution  of  aluminum  salts  or  trivalent  iron 
salts.  The  resulting  mixture  is  pressure  filtered  to 
separate  the  petroleum  and  water  from  the  solids. 
(Cremmins-AEPCO) 
W88-04835 


DECANTS  OF  TAILINGS  DAMS, 

D.  A.  Piesold. 

U.  S.  Patent  No.  4,344,720;  August  17,  1982,  7  p,  6 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1021,  No  3,  p  923,  August  17,  1982. 

Descriptors:  'Patents,  'Mine  wastes,  'Spoil  banks, 
'Dams,  'Reservoirs,  'Wastewater  treatment,  Slur- 
ries, Pipes,  Pipe  flow,  Conveyance  structures, 
Compressible  flow. 

Destruction  of  decants  of  tailings  dams  is  prevent- 
ed by  constructing  them  in  the  form  of  a  pipe, 
which  is  formed  as  a  coil  with  axially  spaced  turns 
one  above  the  other.  The  end  of  the  bottom  turn  is 
connected  to  a  laterally  extending  water  outlet 
pipe  or  other  duct  and  the  end  of  the  top  turn  is 
open  for  the  flow  into  it  of  water  from  the  dam. 
The  turns  are  sized  in  relation  to  the  cross-section- 
al area  and  wall  thickness  of  the  pipe  from  which 
they  are  formed  so  that  the  coil  is  compressed 
axially.  Thus,  when  the  dam  is  operating,  tailings 
are  consolidated  around  the  decant,  without  over- 
stressing  the  pipe.  The  decant  effectively  forms  a 
coiled  compression  spring,  which  is  compressed  by 
the  consolidation  of  the  trailings  as  they  build  up 
on  the  bed  of  the  dam  around  the  decant.  The 
compression  occurs  within  the  elastic  limits  of  the 
pipe  from  which  the  spring  is  formed.  (Cremmins- 
AEPCO) 
W88-04839 


WATER  CLARIFICATION, 

J.  P.  Lambert,  and  M.  L'Huiller. 
U.  S.  Patent  No.  4,456,534;  June  26,  1984,  5  p,  2 
ref.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol   1043,  No  4,  p   1607,  June  26,   1984. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Polymers,  'Flocculation,  'Clarifiers,  Clarified 
wastewater,  Calcium  chloride,  Sodium  hydroxide, 
Potassium  compounds,  Industrial  wastewater,  Sep- 
aration techniques. 

Wastewater  containing  one  or  more  synthetic  car- 
boxylated  styrene  and  butadiene  copolymers  in 
latex  form  or  in  admixture  with  other  latex  poly- 
mers is  clarified  using  polymeric  flocculants.  The 
wastewater  is  agitated  in  a  container  for  3  minutes 
to  3  hours  while  a  stream  of  calcium  chloride  is 
added  sufficient  to  provide  a  concentration  of  200 
to  300  ppm  based  on  the  total  water  in  the  contain- 
er. A  liquid  or  aqueous  stream  of  a  cationic  floccu- 
lant of  about  10  to  50  ppm  is  also  added  to  the 
container,  along  with  an  aqueous  stream  of  calci- 
um, potassium  or  sodium  hydroxide  to  adjust  the 
pH  to  9  to  10.  An  aqueous  stream  of  an  anionic 
polymeric  flocculant,  generally  characterized  as  a 
high  molecular  weight  acrylamide-acrylic  acid 
resin  of  medium  anionic  functionality  of  3  to  10 
ppm,  is  then  added  to  the  wastewater,  which  is 
passed  to  a  separation  system  to  separate  the  result- 
ing aggregated  polymeric  material.  (Cremmins- 
AEPCO) 
W88-04840 


ISOLATION  OF  3-ISOPROPYL-2,l,3-BEN- 
ZOTHIADIAZIN-4-ONE-2.2-DIOXIDE  FROM 
WASTEWATER  FROM  ITS  PREPARATION, 

BASF  A.G,  Ludwigshafen  am  Rhein  (Germany, 

F.R.). 

H.  Hansen,  H.  Merkle,  and  A.  Mueller. 

U.  S.  Patent  No.  4,451,378;  May  29,   1984,  3  p. 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  1042,  No  5,  p  21 1 1,  May  29,  1984. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Waste  recovery,  'Herbicides,  'Chemical  precipi- 
tation, Salts,  Hydrogen  ion  concentration,  Filtra- 
tion. 

3-Isopropyl-2, 1 ,3-benzothiadiazin-4-one,2,2-dioxide 
(bentazone)  is  isolated  from  wastewater  to  remove 
the  residual  bentazone  for  application  as  a  herbi- 
cide. The  pH  of  the  wastewater  is  adjusted  to  7.5 
to  9.5  and  about  0.2  to  0.5%  by  volume  of  a  40  to 
60%  by  weight  aqueous  solution  of  an  alkali  metal 
or  ammonium  salt  of  bentazone  is  added.  The 
mixture  is  heated  for  about  15  to  30  minutes  at  75 
to  115  C  then  cooled  to  5  to  30  C.  The  pH  of  the 
cooled  mixture  is  adjusted  to  a  range  of  1  to  3, 


using  a  mineral  acid,  to  precipitate  the  bentazone 
in    a    free    form    for    its    filtration.    (Cremmins- 
AEPCO) 
W88-04841 


PROCESS  FOR  THE  REMOVAL  OF  HEAVY 
METALS  FROM  AQUEOUS  SOLUTION, 

Talbot  (Richard  S.)  and  Associates,  Inc.,  Media, 

PA. 

R.  S.  Talbot. 

U.  S.  Patent  No.  4,423,880;  February  21,  1984,  8  p, 

2  tab,  1  ref.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol  1039,  No  3,  p  1185,  February 

21,  1984. 

Descriptors:  'Patents,  'Chemical  precipitation, 
'Wastewater  treatment,  'Heavy  metals,  'Waste 
recovery,  Sulfides,  Solubility,  Slurries,  Suspension. 

Heavy  metals  are  removed  from  aqueous  solutions, 
suspensions,  or  slurries  using  sulfide  precipitation. 
An  amount  of  soluble  sulfide  is  added  to  precipi- 
tate at  least  one  heavy  metal  to  the  limits  of  its 
metal  sulfide  solubility.  The  amount  of  soluble 
sulfide  is  less  than  the  amount  required  to  precipi- 
tate as  the  metal  sulfide  as  least  one  other  heavy 
metal  in  the  aqueous  system  having  a  soluble  sul- 
fide equilibrium  concentration  sufficiently  higher 
than  that  of  the  selected  heavy  metal.  This  permits 
selective  precipitation  of  the  metal  and  of  any 
other  heavy  metals  present  having  lower  sulfide 
equilibrium  solubility  concentrations  than  that  of 
the  selected  heavy  metal.  A  portion  of  at  least  one 
heavy  metal  remaining  in  the  system  is  then  preci- 
pitated by  a  method  other  than  sulfide  precipita- 
tion to  obtain  a  sulfide-free  aqueous  fluid.  (Crem- 
mins-AEPCO) 
W88-04842 


CONTROL  OF  ACTIVATED  SLUDGE  FILA- 
MENTOUS BULKING:  VII.  EFFECT  OF 
ANOXIC  CONDITIONS, 

Vysoka   Skola  Chemicko-Technologicka,   Prague 

(Czechoslovakia).  Inst,  of  Water  Technology  and 

Environmental  Protection. 

J.  Wanner,  J.  Chudoba,  K.  Kucman,  and  L. 

Proske. 

Water  Research  WATRAG,  Vol.  21,  No.   12,  p 

1447-1451,   December   1987.  4  fig,   8  tab,  9  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Bulking  sludge,  Sphaerotilus,  Fil- 
amentous bulking,  Anaerobic  digestion,  Nitrates, 
Respiration,  Kinetics,  Bacteria,  Biological 
wastewater  treatment. 

The  effect  of  anoxic  conditions  on  the  occurrence 
of  filamentous  organisms  in  mixed  cultures  was 
studied  in  laboratory  activated  sludge  systems.  It 
was  demonstrated  repeatedly  that  anoxic  condi- 
tions can  suppress  the  growth  of  some  undesirable 
filamentous  organisms,  for  instance,  type  02 IN  and 
Sphaerotilus  natans.  It  was  found  also  that  severely 
filamentous  mixed  cultures  had  maximum  rates  of 
denitrification  or  nitrate  respiration  one  order  of 
magnitude  lower  than  non-filamentous  mixed  cul- 
tures. On  the  basis  of  these  findings  it  is  concluded 
that  some  filamentous  organisms  cannot  use  nitrate 
nitrogen  as  an  electron  acceptor.  (Author's  ab- 
stract) 
W88-04844 


STEADY  STATE  MODELING  OF  REACTOR- 
SETTLER  INTERACTION, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Dept.  of 

Chemical  Engineering. 

M.  Sheintuch. 

Water  Research  WATRAG,  Vol.  21,  No.   12,  p 

1463-1472,  December  1987.  9  fig,  13  ref. 

Descriptors:  'Activated  sludge  process, 
'Wastewater  treatment,  'Biological  wastewater 
treatment,  'Settling  tanks,  Excocellular  polymer, 
Filaments,  Steady  state,  Coexistence. 

The  interaction  of  a  biological  reactor  and  a  settler 
was  analyzed  with  coupling  via  mass  balance,  exo- 
cellular  polymer  production,  or  competition  be- 
tween   flocculating    and    filamentous    microorga- 
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niMiis.  Experimental  information  was  reviewed  and 
simple  models  were  constructed  to  account  for  the 
necessary  features  of  the  interaction.  The  analysis 
revealed  that  chemical  interaction  should  be  corre- 
lated with  sludge  age;  optimal  operating  conditions 
were  derived.  Biological  interaction  induces 
steady-state  multiplicity  or  coexistence  of  the  two 
species.  The  process  of  population  shift  is  much 
slower  than  their  growth  and  even  pure  population 
attain  steady  state  very  slowly  or  may  never  attain 
it  (Rochester-PTT) 
W88-04846 

DEMONSTRATION  OF  MASS  TRANSFER 
AND  PH  EFFECTS  IN  A  NITRIFYING  BIO- 
FILM, 

Eidgenoessische   Anstalt   fuer  Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

H.  Siegrist,  and  W.  Gujer. 

Water  Research  WATRAG,  Vol.  21,  No.   12,  p 

1481-1487,  December   1987.  9  fig,   1   tab,   12  ref, 

append. 

Descriptors:  "Wastewater  treatment,  'Trickling 
filter,  'Biofilm,  'Mass  transfer,  *Nitrification,  'Hy- 
drogen ion  concentration,  Bicarbonate,  Ammoni- 
um, Oxidation,  Diffusion  coefficient,  Mathematical 
model,  Biological  wastewater  treatment. 

A  bench-scale  nitrifying  trickling  filter  (surface 
area  =  0.5  sq  m)  was  developed  to  permit  evalua- 
tion of  diffusion  of  oxygen  within  a  biofilm,  the  pH 
dependence  of  ammonium  oxidation,  and  external 
mass  transfer.  In  addition,  a  biofilm  model  was 
developed  and  verified  for  homogeneous  nitrifying 
biofilms  of  varied  thickness  and  for  thin  nitrifying 
biofilms  covered  by  heterotrophic  biofilms 
(double-layer  biofilms).  The  model  uses  literature 
values  for  the  pH  dependence  of  Monod  coeffi- 
cients for  Nitrosomonas  and  Nitrobacter.  The  dif- 
fusion coefficient  of  oxygen  in  the  biofilm  was  40- 
80%  of  the  value  in  pure  water.  Due  to  mass 
transfer  resistance,  the  biomass  'sees'  a  lower  pH 
than  is  measured  in  the  water  film  passing  over  it. 
The  surface  uptake  rate  of  ammonia  is  used  as  an 
indicator  of  pH  gradients  within  the  biofilm 
system.  With  the  help  of  oxygen  limitation  experi- 
ments, the  location  of  nitrifying  biomass  within 
mixed  biofilms  (heterotrophic,  autotrophic)  can  be 
determined.  The  biofilm  model  predicts  ammoni- 
um uptake  rate  of  a  trickling  filter  as  a  function  of 
the  bicarbonate  concentration  in  the  water  film. 
(Author's  abstract) 
W88-04848 

THEORETICAL  INVESTIGATION  OF  PARTI- 
CLE DEPOSITION  IN  BIOFILM  SYSTEMS, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
Geography  and  Environmental  Engineering. 
E.  J.  Bouwer. 

Water  Research  WATRAG,  Vol.  21,  No.  12,  p 
1489-1498,  December  1987.  6  fig,  2  tab,  35  ref. 
NSF  Grant  ECE-8451060,  USGS  Grant  14-08- 
000 1-G 1284. 

Descriptors:  'Wastewater  treatment,  'Biofilms, 
•Particulate  matter,  *Mass  transfer,  Theoretical 
analysis,  Biological  wastewater  treatment,  Deposi- 
tion, Attachment,  Interception,  Sedimentation, 
Mathematical  model,  Reactor  performance. 

Experience  has  shown  that  the  performance  of 
biofilm  reactors  is  strongly  influenced  by  the  size 
distribution  of  the  constituents  being  biologically 
oxidized.  Processes  of  diffusion,  interception,  and 
sedimentation  that  affect  the  transport  of  solid 
particles  are  applied  to  biofilm  systems.  Biofilm 
systems  with  media  of  small  diameter  or  long 
hydraulic  residence  time  (fixed-bed,  soil  treatment, 
and  fluidized  bed)  can  be  effective  for  removing 
submicron-sized  particles  through  diffusion  and 
interception.  In  systems  with  horizontal  biofilm 
surface  area,  large  particles  (>  10-50  um)  can  be 
removed  by  sedimentation.  The  slow  mass  transfer 
of  particulate  biological  oxygen  demand  can  cause 
degradation  rates  to  be  much  slower  than  for  solu- 
ble species.  An  understanding  of  particle  behavior 
will  facilitate  development  of  better  models  of 
biofilm  systems.  A  need  is  recognized  for  the  de- 
velopment of  integrated  models  that  consider  si- 


multaneous deposition  and  detachment  of  particles. 
Such  models  would  aid  in  the  design  and  control 
of  solid/liquid  separation  facilities  to  collect  the 
particulates  produced  as  a  result  of  biofilm  action. 
(Author's  abstract) 
W88-04849 

CONVECTIVE  DIFFUSION  MODEL  FOR 
MASS  TRANSFER  IN  A  ROTATING  BIOLOGI- 
CAL   CONTACTOR:     DISC    SUBMERGENCE 

<50%, 

Bombay  Univ.  (India). 

R.  N.  Vaidya,  and  V.  G.  Pangarkar. 

Water  Research  WATRAG,  Vol.  21,  No.   12,  p 

1499-1503,  December  1987.  5  fig,  14  ref. 

Descriptors:  'Wastewater  treatment,  'Convective 
diffusion,  'Rotating  biological  contactor,  Mathe- 
matical models,  Biological  wastewater  treatment, 
Gas,  Solutes. 

A  convective  diffusion  model  was  proposed  for 
transfer  of  solute  gas  in  a  rotating  biological  con- 
tactor (RBC)  for  the  case  when  the  disc  submer- 
gence is  <50%.  Volumetric  hold-up  of  the  liquid, 
volumetric  rate  of  absorption  (R  sub  AV),  and 
effect  of  speed  of  rotation  and  physical  properties 
of  the  liquid  on  R  sub  AV  are  discussed.  The 
model  predictions  agree  with  results  from  others' 
investigations.  The  maximum  transfer  rate  occurs 
when  the  parameter  zeta  (=  vertical  distance  from 
the  center  of  the  disc  to  the  pool  surface  (cm)/ 
radius  of  the  disc  (cm))  =  0.25.  (Author's  abstract) 
W88-04850 


EQUILIBRIUM  STUDIES  DURING  THE  RE- 
MOVAL OF  DYESTUFFS  FROM  AQUEOUS 
SOLUTIONS  USING  BAGASSE  PITH, 

Queen's  Univ.,  Belfast  (Northern  Ireland).  Dept.  of 
Chemical  Engineering. 
G  McKay,  M.  El  Geundi,  and  M.  M.  Nassar. 
Water  Research  WATRAG,  Vol.  21,  No.   12,  p 
1513-1520,  December  1987.  12  fig,  4  tab,  13  fig. 

Descriptors:  'Equilibrium  isotherms,  'Bagasse 
pith,  'Dyestuffs,  'Adsorption  capacity, 
♦Wastewater  treatment,  Particulate  matter,  Sugar 
industry,  Theoretical  analysis,  Temperature,  En- 
thalpy. 

The  adsorption  of  four  dyestuffs,  Basic  Blue  69 
(BB69),  Basic  Red  22  (BR22),  Acid  Red  114 
(AR114),  and  Acid  Blue  25  (AB25),  onto  bagasse 
pith  was  studied.  The  effects  of  pith  particle  size 
range  and  dye  solution  temperature  also  were  ex- 
amined. Equilibrium  data  were  analyzed  using 
Langmuir,  Freundlich,  and  Jossens  isotherms. 
High  adsorptive  capacities  were  observed  for  the 
basic  dyes:  158  mg  dye/g  pith  for  BB69  and  77  mg 
dye/g  pith  for  BR22;  lower  capacities  were  ob- 
served for  the  acidic  dyes:  23  mg  dye/g  for  AR 
114  and  22  mg  dye/g  pith  for  AB25.  Agreement 
was  good  between  theoretical  isotherms  and  exper- 
imental data.  All  isotherms  were  shown  to  be 
•favorable'  and  the  effect  of  pith  particle  size  was 
significant.  The  influence  of  temperature  also  was 
studied  and  enthalpies  of  adsorption  were  deter- 
mined. Bagasse  pith  is  a  cheap,  abundant  waste 
product  from  the  sugar  industry  in  Egypt.  (Au- 
thor's abstract) 
W88-04852 


THEORIES  FOR  ESTIMATION  OF  THE  FRAC- 
TION OF  DENTTRIFIERS  IN  COMBINED  NI- 
TRIFYING-DENTTRIFYING  TREATMENT 

PLANTS, 

Technical  Univ.  of  Denmark,  Lyngby.  Dept.  of 

Sanitary  Engineering. 

M.  Henze. 

Water  Research  WATRAG,  Vol.  21,  No.  12,  p 

1521-1524,  December  1987.  6  fig,  6  ref. 

Descriptors:  'Activated  sludge  process,  'Nitrifica- 
tion, 'Denitrification,  'Wastewater  treatment, 
Denitrifer  fraction,  Biological  wastewater  treat- 
ment, Mathematical  Models. 

Theories  for  the  estimation  of  the  fraction  of  deni- 
trifiers  in  active  biomass  are  proposed.  Decay  is 
represented  by  two  concepts:  (1)  a  decay-growth 


concept,  in  which  organic  matter  cycles  between 
substrate  and  biomass,  and  (2)  a  traditional  decay 

concepi.  in  which  biomass  decays  without  recy- 
cling of  the  substrate  The  fraction  of  denitrificrs  is 
a  function  of  three  variables:  (1)  the  potential  inlet 
fraction  of  denitrificrs  (the  fraction  of  the  influent 
material  that  are  denitrificrs  after  primary  growth), 
(2)  the  anoxic  solids  retention  time  ratio,  and  (3) 
the  total  solids  retention  time.  The  potential  inlet 
fraction  of  denitrifiers  is  the  dominating  variable. 
To  maximize  the  fraction  of  denitrifiers  in  the 
activated  sludge,  the  influent  wastewater  should  be 
anoxic  treated  as  the  first  step  and  the  anoxic 
fraction  of  the  total  solids  retention  time  should  be 
as  high  as  possible.  (Author's  abstract) 
W88-04853 


EFFECT  OF  ANAEROBIC  CONDITIONS  ON 
ACTIVATED  SLUDGE  FILAMENTOUS  BULK- 
ING IN  LABORATORY  SYSTEMS, 

Vysoka   Skola  Chemicko-Technologicka,   Prague 
(Czechoslovakia).  Inst,  of  Water  Technology  and 
Environmental  Protection. 
J.  Wanner,  K.  Kucman,  V.  Ottova,  and  P.  Grau. 
Water  Research  WATRAG,  Vol.  21,  No.   12,  p 
1541-1546,  December   1987.  6  fig,  6  tab,   11   ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Bulking  sludge,  'Anaerobic  diges- 
tion, 'Phosphorus  removal,  'Sphaerotilus,  Tertiary 
treatment,  Sulfate  reduction,  Process  control,  Bac- 
teria. 

The  laboratory  systems  employed  consisted  of  an 
anaerobic,  completely  mixed  tank  followed  by  an 
aerobic  one.  A  single  oxic,  completely  mixed  tank 
served  as  a  control  unit.  Synthetic  wastewater 
incorporating  glucose  and  ethanol  as  carbon 
sources  was  used  to  support  the  growth  of  micro- 
organisms in  completely  mixed  tanks.  The  growth 
of  some  filamentous  organisms,  for  instance,  Type 
012N  and  Sphaerotilus  natans,  was  suppressed 
under  anaerobic  conditions  as  a  result  of  lower 
rates  of  polyphosphate  depolymerization  under  an- 
aerobic conditions.  The  positive  effect  of  anaero- 
biosis  may  be  eliminated  if  simultaneous  dissimila- 
tory  sulfate  reduction  occurs.  In  this  case  filamen- 
tous bulking  caused  by  such  microorganisms  as 
Thiothrix  is  possible.  (Author's  abstract) 
W88-04856 


LONG  TERM  COMPETITION  BETWEEN  SUL- 
FATE-REDUCING  AND  METHANE-PRODUC- 
ING BACTERIA  FOR  ACETATE  IN  ANAERO- 
BIC BIOFILM, 

Kurita  Water  Industries  Ltd.,  Atsugi  (Japan). 
M.  Yoda,  M.  Kitagawa,  and  Y.  Miyaji. 
Water  Research  WATRAG,  Vol.  21,  No.   12,  p 
1547-1556,  December  1987.  12  fig,  3  tab,  11  ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Biofilms,  Acetate,  Competition,  Meth- 
ane bacteria,  Sulfate-reducing  bacteria,  Long-term 
studies,  Biological  wastewater  treatment,  Fluidized 
beds. 

Long-term  competition  for  acetate  between  sul- 
fate-reducing bacteria  (SRB)  and  methane-produc- 
ing bacteria  (MPB)  was  investigated  using  a  labo- 
ratory scale  anaerobic  fluidized  bed.  When  the 
synthetic  wastewater  composed  of  acetate  and  sul- 
fate was  fed  at  a  low  organic  loading  rate,  averages 
of  the  remaining  acetate  and  sulfate  concentrations 
were  1.7  mg  C/l  and  78.5  mg/1,  respectively. 
During  several  months  of  such  acetate-limited  op- 
eration, the  methane  production  rate  and  the  mi- 
crobial mass  of  MPB  declined  gradually,  whereas 
the  amount  of  reduced  sulfate  and  the  microbial 
mass  of  SRB  increased,  apparently  indicating  that 
SRB  out-compete  MPB  in  the  biofilm  at  lower 
acetate  concentrations.  On  the  other  hand,  MPB 
were  able  to  form  a  biofilm  faster  than  SRB  at 
higher  acetate  concentrations,  presumably  due  to 
MPB's  higher  ability  to  adhere  to  carrier  surfaces 
compared  to  SRB.  Kinetic  constants  for  both  spe- 
cies in  the  biofilm  were  determined  and  compared 
with  those  reported  for  pure  MPB  and  SRB  cul- 
tures. Based  on  the  kinetic  mechanism  of  this  com- 
petition, operational  conditions  were  identified  that 
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would  support  methanogenesis  by  suppressing  sul- 
fate reduction.  (Author's  abstract) 
W88-04857 


MEASUREMENT  OF  TRACE  CONCENTRA- 
TIONS OF  HYDROGEN  IN  BIOGAS  FROM 
ANAEROBIC  DIGESTERS  USING  AN  EX- 
HALED HYDROGEN  MONITOR, 

Water  Research  Centre,  Stevenage  (England). 
L.  J.  Collins  and,  and  A.  R.  Paskins. 
Water  Research  WATRAG,  Vol.  21,  No    12    p 
1567-1572,  December  1987.  4  fig,  5  tab,   10  ref. 

Descriptors:  *Wastewater  treatment,  'Anaerobic 
digestion,  *Biogas,  Calibration  gases,  Exhaled  Hy- 
drogen Monitor,  Hydrogen,  Oxygen,  Methanogen- 
esis, Sewage  sludge. 

The  cross-sensitivity  of  the  GMI  (Gas  Measure- 
ment Instruments  Ltd.)  Exhaled  Hydrogen  Moni- 
tor to  oxygen  in  air  standards  is  illustrated  and 
results  obtained  with  alternative  standards  are  re- 
ported. Both  nitrogen-based  standards  and  stand- 
ards in  a  mixture  of  60:40  methane:carbon  dioxide 
are  suitable.  Care  is  recommended  in  the  accept- 
ance of  the  accuracy  of  primary  gas  standards  for 
hydrogen  at  low  levels.  A  survey  of  20  mesophilic 
sewage-sludge  digesters  in  England  and  Wales 
showed  that  hydrogen  in  the  biogas  ranged  from 
15  to  199  ppm.  (Author's  abstract) 
W88-04859 


1987  BIOCYCLE  SURVEY.  SLUDGE  COM- 
POSTING ON  THE  RISE, 

N.  Goldstein. 

Biocycle   BCYCDK,   Vol.   28,  No.    10,  p  24-29, 

November/December  1987. 

Descriptors:  'Wastewater  treatment,  *Sludge  utili- 
zation, 'Composting,  'Surveys,  Wastewater  dis- 
posal, Economic  feasibility,  Regulations,  Attitudes. 

The  results  of  a  nationwide  survey  of  sludge  com- 
posting activities  are  presented,  including  informa- 
tion of  the  'climate'  for  the  composting  industry, 
capital  and  operating  and  maintenance  costs,  pro- 
duction and  marketing,  regional  variations  in  activ- 
ity, and  trends  and  innovations.  Sludge  composting 
facilities  in  the  United  States  are  listed  state  by 
state,  with  information  on  type  of  plant,  operation- 
al status,  and  sludge  volume  (per  dry  ton/day). 
The  survey  lists  197  sludge  composting  facilities  in 
the  United  States,  including  107  operational,  15 
under  construction,  39  in  the  planning,  design,  or 
bid  stages,  8  pilot  plants,  and  28  under  consider- 
ation. The  general  climate  for  sludge  composting  is 
healthy.  More  cities  are  turning  to  composting 
because  of  the  public's  positive  perception  of  recy- 
cling, the  difficulties  in  siting  combustion  facilities, 
and  landfill  concerns.  This  trend  is  especially 
active  in  the  Northeast.  (Rochester-PTT) 
W88-04862 


ECONOMIC  EVALUATION  OF  WASTE 
TREATMENT  PROJECTS  WITH  MICROCOM- 
PUTERS, 

Maine   Univ.,   Orono.    Dept.   of  Agriculture  and 
Resource  Economics. 
G.  E.  Criner  and,  and  M.  E.  McPartland. 
Biocycle   BCYCDK,   Vol.   28,   No.    10,   p   39-41, 
November/December  1987.  4  tab. 

Descriptors:  'Wastewater  treatment,  'Microcom- 
puters, 'Wastewater  facilities,  'Economic  evalua- 
tion, 'Computer  programs,  Revenues,  Costs,  Com- 
puters, Spreadsheet  programs. 

The  application  of  Lotus  1-2-3  software  to 
wastewater  treatment  facilities  economic  feasibility 
studies  is  illustrated  using  as  an  example  a  munici- 
pal wastewater  treatment  facility  consisting  of 
three  lined  and  aerated  lagoons,  a  building,  and 
associated  blowers,  lagoon  air  tubing,  pumps,  and 
other  equipment.  Sensitivity  analysis  can  be  per- 
formed on  the  spreadsheet  model  by  holding  all 
factors  constant  and  changing  a  single  factor,  such 
as  interest  rates,  to  see  what  happens  to  project 
feasibility.  Among  the  limitations  of  the  type  of 
model  used  here  is  that  projects  are  assumed  to 
have  similar  expected  useful  lives.  Another  limita- 


tion is  the  lack  of  consideration  for  inflation.  The 
microcomputer  spreadsheet  program  described 
yields  economic  information  quickly,  and  may  con- 
tribute to  ending  the  era  of  'back-of-the-envelope' 
economic  analysis.  (Rochester-PTT) 
W88-04863 


BIOMASS  RETENTION  AND  PERFORMANCE 
OF  ANAEROBIC  FIXED-FILM  REACTORS 
TREATING  ACETIC  ACID  WASTEWATER, 

Kuwait  Univ.,  Safat.  Dept.  of  Civil  Engineering 
M.  F.  Hamoda,  and  K.  J.  Kennedy. 
Biotechnology  and  Bioengineering  BIBIAU,  Vol 
30,  No.  2,  p  272-281,  August  5,  1987.  8  fig,  3  tab,  19 
ref. 

Descriptors:  'Wastewater  treatment,  'Acetic  acid, 
•Anaerobic  digestion,  'Biomass  retention,  'Fixed- 
film  reactors,  Kinetics,  Organic  loading,  Digestion, 
Biological  wastewater  treatment,  Downflow  sta- 
tionary fixed-film  reactor,  Hydraulic  retention 
time,  Chemical  oxygen  demand. 

An  acetic-acid-based  synthetic  wastewater  was 
successfully  treated  at  35  C  in  anaerobic  downflow 
fixed-film  reactors  operated  at  high  organic  load- 
ing rates  and  short  hydraulic  retention  times.  Sub- 
strate removal  rates  of  up  to  14  kg  COD/cu  m  day 
and  methane  production  rates  close  to  5  cu  m/day 
were  achieved  at  COD  removal  efficiencies 
>80%.  Substrate  removal  and  methane  production 
rates  increased  with  increased  organic  loading  and 
decreased  hydraulic  retention  times.  A  high  con- 
centration of  biofilm  biomass  was  retained  in  the 
reactor.  The  biofilm  accounted  for  the  majority  of 
methanogenic  biomass  activity.  The  steady-state 
biofilm  biomass  concentration  increased  with  in- 
creased organic  loading  rate  and  decreased  hy- 
draulic retention  time  to  a  maximum  of  8.3  kg 
insoluble  biofilm  volatile  solids  per  cu  m  at  a 
loading  rate  of  17  kg  COD/cu  m  day.  Using  a 
highly  concentrated  waste  of  20  g  COD/liter,  a 
hydraulic  retention  time  of  less  than  1  day  caused 
unstable  performance  of  the  reactor.  Biofilm  sub- 
strate utilization  rates  of  up  to  1.6  kg  COD/kg 
insoluble  biofilm  volatile  solids  day  were  achieved. 
Soluble  COD  utilization  rates  in  the  reactor  at 
various  COD  concentrations  can  be  described  by 
half-order  reaction  kinetics.  (Cassar-PTT) 
W88-O4870 


OPERATOR'S  GUIDE  TO  ROTIFERS  AND 
WASTEWATER  TREATMENT  PROCESSES, 

M.  H.  Gerardi. 

Public  Works  PUOAH,  Vol.  118,  No.  11,  p  66-67 

November  1987.  1  tab,  5  ref. 

Descriptors:  'Bioindicators,  'Wastewater  treat- 
ment, 'Rotifers,  'Wastewater  analysis,  'Oxidation 
ponds,  'Activated  sludge  process,  'Flocculation, 
'Biological  oxygen  demand,  Taxonomy,  Morphol- 
ogy, Bacteria,  Protozoa. 

General  characteristics  and  taxonomic  classifica- 
tion of  rotifers,  their  roles  in  oxidation  ponds  and 
the  activated  sludge  process,  and  their  role  as 
bioindicators  in  the  activated  sludge  process  are 
reviewed.  Rotifers  are  ubiquitous  invertebrates  in 
aquatic  habitats;  most  are  in  the  0.2-0.5  mm  size 
range.  Some  species  of  rotifers  feed  on  bacteria, 
detritus,  or  protozoa,  whereas  others  feed  on  phy- 
toplankton.  Rotifers  feed  on  primary  producers  in 
oxidation  ponds,  aid  in  removal  of  bacteria  and 
development  of  floe  in  the  activated  sludge  proc- 
ess, and  may  play  a  significant  role  in  removal  of 
biological  oxygen  demand  (BOD).  Although  they 
are  not  as  durable  as  ciliates  and  require  a  longer 
time  to  become  established  in  the  treatment  proc- 
ess, rotifers  can  be  bioindicators  of  the  conditions 
in  the  activated  sludge  process.  They  are  strict 
aerobes  and  usually  are  found  only  when  the  water 
contains  at  least  a  few  milligrams/liter  of  oxygen. 
In  the  successional  sequence  in  activated  sludge 
rotifers  are  the  stage  beyond  stalked  ciliates,  indi- 
cating stabilization  of  organic  wastes.  (Rochester- 
PTT) 
W88-04873 


OPERATOR'S  GUIDE  TO  FREE-LIVING  NEM- 
ATODES IN  WASTEWATER  TREATMENT, 


M.  H.  Gerardi. 

Public  Works  PUOAH,  Vol.  118,  No.  12,  p  47-58 

December  1987.  4  ref. 

Descriptors:  'Nematodes,  'Wastewater  analysis 
'Wastewater  treatment,  'Trickling  filters,  'Septic 
sludge,  Soil  amendments,  Taxonomy,  Deoxygena- 
tion,  Fungi. 

General  characteristics  and  taxonomic  classifica- 
tion of  nematodes,  their  roles  in  trickling  filters, 
sewage  sludge,  and  sludge-amended  soils,  and  the 
factors  affecting  nematode  numbers  in  wastewaters 
are  reviewed.  Microfungi,  deoxygenation  process- 
es, and  low  temperatures,  as  well  as  changes  in 
wastewater  strength  and  composition,  have  ad- 
verse effects  on  maximum  nematode  population 
development.  Food,  however,  appears  to  be  the 
major  factor  controlling  nematode  numbers;  nema- 
tode populations  increase  with  higher  wastewater 
strength.  As  one  of  several  types  of  macroinverte- 
brates  found  in  anaerobic  wastewater  treatment 
processes,  nematodes  may  occur  in  relatively  large 
numbers  and  perform  significant  roles  in  the  stabili- 
zation of  organic  wastes,  particularly  in  trickling 
filters.  Classification  is  difficult  because  numerous 
species  of  nematodes  may  occur  at  all  times  within 
a  treatment  system  and  published  literature  is  limit- 
ed. (Rochester-PTT) 
W88-04876 


CRITERIA  FOR  PROJECT  PERFORMANCE 
CERTIFICATION, 

Water  Pollution  Control  Federation,  Alexandria, 

VA. 

W.  M.  Cosgrove. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  1,  p  26-28,  January  1988. 

Descriptors:  'Performance  evaluation,  'Liability, 
'Wastewater  treatment  facilities,  Standards, 
Design  standards,  Environmental  Protection 
Agency. 

The  Water  Pollution  Control  Federation's 
(WPCF)  Plant  Operations  Committee  recommen- 
dations for  compliance  with  the  Federal  require- 
ments of  accountability  for  construction  grants 
funds  are  discussed  concerning  the  following 
issues:  (1)  engineer's  liability,  (2)  development  of 
standards,  and  (3)  documentation  for  EPA  certifi- 
cation. The  committee  decided  that  WCPF  should 
establish  a  position  on  national  guidance  for  the 
development  of  performance  standard  criteria  for 
unit  processes,  including  supporting  information  to 
verify  certification.  Moreover,  the  WPCF  Plant 
Operations  Committee  should  survey  engineering 
design  firms,  regulatory  agencies,  and  municipali- 
ties to  evaluate  the  following  areas  of  concern: 
changes  in  basic  design  approaches  by  engineering 
firms;  potential  decrease  in  the  use  of  new  or  I/A 
technology;  cases  where  inadequate  grantee  sup- 
port resulted  in  non-certification;  changes  in  the 
types  of  guarantees  and  agreements  between 
design  engineers  and  grantees,  equipment  manufac- 
turers, and  start-up  service  contractors;  compila- 
tion of  regulatory  agency  requirements  concerning 
project  performance  certification;  and  cases  where 
design  errors  or  omissions  resulted  in  non-certifica- 
tion. (Rochester-PTT) 
W88-04880 


MINIMIZING  LIABILITIES  FACrNG  POTWS, 

Zorc,  Risseto  and  and  Weaver,  Washington,  DC 
J.  M.  Zorc,  J.  C.  Hall,  and  C.  L.  Rissetto. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  60,  No.  1,  p  29-35,  January  1988.  10 
ref. 

Descriptors:  'Industrial  wastes,  'Liability,  'Legal 
aspects,  'Toxicity,  'Effluent  limitations, 
Wastewater  treatment  facilities,  Regulations. 

The  legal  ramifications  of  recent  government  ini- 
tiatives that  impose  demands  to  control  hazardous 
wastes  entering  or  leaving  publicly  owned  treat- 
ment works  (POTWs)  expose  POTWs  to  certain 
liability:  permit  by  rule  procedures  under  the  Re- 
source Conservation  and  Recovery  Act  (RCRA), 
pretreatment  program  protections,  sludge  disposal 
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rules,  and  whole  effluent  toxicity  implications  Hv 
effective  statutory  and  regulatory  coordination,  li- 
ability for  releases  of  hazardous  substances  from 
POTWs  can  be  limited.  Statutory  coverage  of  haz- 
ardous waste  in  relation  to  POTWs,  the  Clean 
Water  Act,  RCRA,  sludge  disposal  under  RCRA, 
Superfund,  regulatory  loopholes,  domestic  sewage 
exemption  under  RCRA,  effluent  discharges,  exfil- 
tration,  liability  evaluation,  sludge  disposal  and 
discharge,  whole  effluent  toxicity,  and  the  mid- 
night dumper  problem  are  reviewed,  and  a  series 
of  recommendations  are  made  for  POTWs  to 
follow  to  limit  their  legal  liability.  (Rochester- 
PTT) 
W88-04881 


INDUSTRY  INITIATES  SOURCE  PREVEN- 
TION, 

A.  B.  Nichols. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  1,  p  36-44,  January  1988.  1 

tab. 

Descriptors:  'Industrial  wastes,  'Liability,  'Legal 
aspects,  'Source  Prevention,  'Effluent  limitations, 
Waste  reduction,  Wastewater  treatment,  Waste 
management. 

As  a  result  of  increased  environmental  compliance 
costs  and  the  liability  associated  with  waste  han- 
dling and  disposal  many  industries  have  adopted 
waste  minimization.  An  attractive  alternative  to 
traditional  methods  is  source  prevention,  which 
aims  at  reducing  or  eliminating  wastes  at  the  point 
of  generation.  Source  prevention,  often  called 
waste  reduction,  may  include  reuse/recycling, 
product  reformulation,  chemical  substitution,  proc- 
ess alterations,  and  'housekeeping'  improvements. 
Many  of  these  techniques  do  not  require  high 
technology  and  are  inexpensive  relative  to  their 
potential  long-term  economic  benefits.  Often  they 
can  be  implemented  with  minimal  disruption  to  the 
production  cycle.  Efforts  in  source  prevention 
made  by  3M,  Dow  Chemical,  Borden,  and  smaller 
firms  are  described.  The  effect  of  publicly  owned 
treatment  works  on  the  adoption  of  source  preven- 
tion by  their  industrial  customers  is  discussed.  In 
an  October  1986  report,  EPA  states  that  in  25  yr, 
aggregate  waste  generation  volumes  can  be  re- 
duced by  an  additional  15-30%  by  the  extension  of 
existing  source  control  techniques.  The  Office  of 
Technology  Assessment  has  advocated  strongly 
the  waste  minimization  concept.  (Rochester-PTT) 
W88-04882 


PUBLIC  OPINION  ON  WATER  REUSE  OP- 
TIONS, 

California    Univ.,    Berkeley.    School    of    Public 

Health. 

W.  H.  Bruvold. 

Journal    -   Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  1,  p  45-49,  January  1988.  5 

tab. 

Descriptors:     'Attitudes,     'Water    reuse,     Public 
Health,  Opinion  surveys. 

The  results  of  seven  studies  of  public  opinion  on 
water  reuse  for  a  wide  variety  of  purposes  show 
that  extent  of  unfavorable  attitude  toward  reuse  of 
reclaimed  water  varies  directly  with  the  intimacy 
or  degree  of  human  contact  of  the  proposed  use  of 
the  water.  This  generalized  finding  is  stable  across 
the  available  literature.  It  is  proposed  that  there  are 
two  major  determinants  of  public  opinion  toward 
specific  uses  of  reclaimed  water:  (1)  degree  of 
human  contact  and  (2)  the  five  factors  of  health, 
environment,  treatment,  distribution,  and  conserva- 
tion. Two  hypotheses  flow  from  this  proposal. 
First,  in  surveys  of  general  reuse  options,  not  spe- 
cifically timed  or  located,  degree  of  human  contact 
will  be  the  more  important  determinant  of  public 
opinion  data.  Second,  in  surveys  of  reuse  options 
specifically  designed  for  the  respondents'  home 
communities,  the  five  factors  will  be  the  more 
important  determinants  of  public  opinion.  (Roches- 
ter-PTT) 
W88-04883 


TOXICITY     REDUCTION     AT     MUNICIPAL 
WASTEWATER  TREATMENT  PLANTS, 


Environmental     Protection    Agency,    Cincinnati, 

OH.  Aquatic  Biology  Section. 

T.  W.  Neiheisel,  W.  B.  Horning,  B.  M.  Austern,  D. 

F.  Bishop,  and  T.  L.  Reed. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  1,  p  57-67.  January  1988.  1 

fig,  8  tab,  35  ref. 

Descriptors:       'Activated      sludge,  'Industrial 

wastewater,    'Toxicity,    'Secondary  wastewater, 

•Wastewater    treatment,    Bioassay,  Nitrification, 
Ohio,  Cladocera,  Fish. 

Treatment  plants  receiving  wastewaters  from  do- 
mestic/commercial sources  and  receiving 
wastewater  from  domestic/commercial  +  industri- 
al sources  were  evaluated  to  assess  toxicity  reduc- 
tion and  determine  the  importance  of  source. 
Seven-day  renewal  fathead  minnow  survival  and 
Ceriodaphnia  survival  and  reproduction  tests  were 
applied  to  raw  wastewater,  unchlorinated,  chlorin- 
ated, and  dechlorinated  secondary  effluents.  All 
plant  influents  were  toxic  and  all  plant  influents 
showed  some  residual  toxicity.  Influent  toxicity  of 
the  two  plant  categories  was  similar.  The  plant 
receiving  the  most  toxic  influents  showed  the  larg- 
est reduction  in  toxicity  and  had  the  least  toxic 
effluents.  Toxicity  at  plants  with  little  industrial 
wastewater  flow  was  not  reduced.  Nitrification 
was  reduced  at  one  plant  and  a  high  metals  con- 
centration occurred  at  another  plant.  Toxicity  re- 
duction and  industrial  waste  flow  did  not  correlate 
strongly.  Consideration  of  effluent  percentage  flow 
contribution  in  the  receiving  waters  suggested  that 
potential  biological  impacts  could  occur  in  the 
reeving  waters  of  the  Cuyahoga  River  at  Akron 
and  Great  Miami  River  at  Piqua  (Ohio).  (Author's 
abstract) 
W88-04885 


TRICKLING  FILTER/SOLIDS  CONTACT  PER- 
FORMANCE WITH  ROCK  FILTERS  AT  HIGH 
ORGANIC  LOADINGS, 

Brown  and  Caldwell,  Pleasant  Hill,  CA. 

R.  N.  Matasci,  D.  L.  Clark,  J.  A.  Heidman,  D.  S. 

Parker,  and  B.  Petrik. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  1,  p  68-76,  January  1988.  6 

fig,  3  tab,  16  ref.  EPA  Contract  68-03-1818. 

Descriptors:  'Wastewater  treatment,  'Organic 
loading,  'Trickling  filters,  Suspended  solids,  Rock 
media,  Wastewater  treatment  facilities,  Perform- 
ance evaluation. 

The  performance  of  the  trickling  filter/solids  con- 
tact (TF/SC)  process  at  high  organic  loadings  was 
studied  at  the  Monro  Bay-Cayucos  (California) 
treatment  plant.  The  average  secondary  effluent 
total  suspended  solids  (TSS)  increased  only  from 
13  mg/1  to  15  mg/1  when  the  filter  5 -day  biological 
oxygen  demand  (BOD5)  loading  was  doubled  from 
480  g/cu  m/day  to  960  g/cu  m/day.  The  rock 
trickling  filter  operated  without  noticeable  odors  at 
the  higher  loading,  although  the  presence  of  Beg- 
giatoa  indicated  that  the  filter  was  stressed.  When 
the  Morro  Bay-Cayucos  secondary  process  operat- 
ed in  the  trickling  filter  mode  at  the  lower  filter 
loadings,  average  secondary  effluent  TSS  was  28 
mg/1.  Work  at  the  Coeur  d'Alene,  Idaho,  trickling 
filter  plant  showed  that  average  secondary  effluent 
TSS  decreased  from  25  mg/1  to  16  mg/1  when  an 
old,  shallow  secondary  clarifier  was  replaced  with 
a  new  flocculator-clarifier.  (Author's  abstract) 
W88-04886 


PRACTICAL  METHODOLOGY  FOR  PRE- 
DICTING CRITICAL  OPERATING  RANGE  OF 
BIOLOGICAL  SYSTEMS  TREATING  INHIBI- 
TORY SUBSTANCES, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

A.  F.  Gaudy,  W.  Lowe,  A.  Rozich,  and  R.  Colvin. 
Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60,  No.  1,  p  77-85,  January  1988.  8 
fig,  6  tab,  15  ref. 

Descriptors:  'Wastewater  treatment,  'Specific 
growth  rate,  'Bacterial  physiology,  Growth,  In- 
dustrial wastes,  Bioactivity,  Wastewater  treatment 
facilities,  Prediction,  Mathematical  models. 


The  critical  specific  growiii  rate,  rnu',  correspond 
ing  to  a  critical  reactor  lubstrste  concentration,  S, 
appears  to  have  practical  utility  for  plan: 
ations  and  for  grading  various  industrial  wastes 
regarding  their  potential  for  causing  operational 
problems.  In  the  current  work  a  test  procedure  has 
been  modified  and  extended  to  substrates  other 
than  phenol.  The  mu*  values  determined  in  batch 
growth  studies  for  2,4-dinitrophenol  and  orthoch- 
lorophenol  predicted  the  wash-out  point  for  con- 
tinuous flow  reactors  that  fed  these  substrates. 
Change  in  the  numerical  values  of  mu'  induced  by 
changes  in  operation  of  the  continuous  flow  reac- 
tors were  reflected  in  the  mu  to  the  0.5  power 
values  determined  from  batch  studies.  (Author's 
abstract) 
W88-04887 


ANAEROBIC  TREATMENT  OF  A  BIOLOGI- 
CALLY INHIBITORY  WASTEWATER, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 

P.  Fox,  M.  T.  Suidan,  and  J.  T.  Pfeffer. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  1,  p  86-92,  January  1988.  6 

fig,    3    tab,    21     ref.    DOE    Grant    DE-AC21- 

82MC19352. 

Descriptors:  'Activated  carbon,  'Anaerobic  fil- 
ters, 'Wastewater  treatment,  'Fluidized  bed  proc- 
ess, Chemical  oxygen  demand,  Attached  film, 
Methane,  Toxicity,  Aromatic  compounds, 
Wastewater  treatment  facilities. 

A  sequence  of  unit  processes  consisting  of  berl- 
saddle-packed-bed  anaerobic  reactor  and  an  ex- 
panded-bed,  granular  activated  carbon  (GAC)  flu- 
idized-bed  anaerobic  reactor  was  used  for  the 
treatment  of  a  synthetically  prepared  coal  conver- 
sion wastewater.  The  wastewater,  with  high  con- 
centrations of  inhibitory  compounds,  was  fed  at 
three  different  chemical  oxygen  demand  (COD) 
concentrations:  1,513,  3,027,  and  7,567  mg/1.  Ex- 
cellent removal  of  organic  matter  combined  with 
high  conversion  of  COD  to  methane  was  achieved. 
Negligible  removal  of  COD  was  observed  in  the 
packed-bed  reactor,  whereas  the  expanded-bed 
GAC  reactor  removed  the  majority  of  the  organics 
in  the  wastewater.  Ortho-  and  meta-cresol  resisted 
biodegradation  and  their  toxicity  to  the  anaerobic 
culture  in  the  GAC  reactor  was  overcome  by 
partial  replacement  of  the  granular  activated 
carbon  medium  in  that  reactor.  (Author's  abstract) 
W88-04888 


MATHEMATICAL  MODEL  OF  THE  CARBON- 
LIMITED  GROWTH  OF  FILAMENTOUS  AND 
FLOC-FORMING  ORGANISMS  IN  LOW  F/M 
SLUDGE, 

California  Univ.,  Richmond.  Sanitary  Engineering 

and  Environmental  Health  Research  Lab. 

A.  M.  van  Niekerk,  D.  Jenkins,  and  M.  G. 

Richards. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  1,  p  100-106,  January  1988. 

4  fig,  1  tab,  19  ref. 

Descriptors:  'Activated  sludge,  'Wastewater 
treatment,  'Bulking  sludge,  'Bacteria,  Filaments, 
Carbon,  Limiting  nutrients,  Kinetics,  Mathematical 
models,  Prediction. 

A  mathematical  model  was  developed  to  predict 
the  behavior  of  filamentous  and  floc-forming  bac- 
teria under  carbon-limited  conditions  of  low  food/ 
microorganisms  (F/M)  activated  sludge.  Using  in- 
dependently determined  kinetic  coefficients  for  the 
floc-forming  bacterium  Zoogloea  ramigera  and  the 
filamentous  organism  type  02 IN,  the  model  accu- 
rately predicted  the  effect  of  the  aerobic  selectors 
on  bulking  sludge  in  such  systems.  (Author's  ab- 
stract) 
W88-04890 


ATP     AS     A     MEASURE     OF     ANAEROBIC 
SLUDGE  DIGESTER  ACTIVITY, 

California  Univ.,  Los  Angeles.  Dept.  of  Civil  Engi- 
neering. 

Y.  C.  Chung  and,  and  J.  B.  Neethling. 
Journal    -    Water    Pollution    Control    Federation 
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JWPFA5,  Vol.  60,  No.  I,  p  107-112,  January  1988. 
3  fig,  4  tab,  20  ref. 

Descriptors:  'Wastewater  treatment,  *Anaerobic 
digestion,  *Bioactivity,  'Adenosine  triphosphate, 
Wastewater  treatment,  Hydrogen  ion  concentra- 
tion, Luciferase,  Luciferin,  Sludge,  Bacterial  physi- 
ology. 

A  simple  luciferase/luciferin  light  measurement 
technique  produced  consistent  results  measuring 
the  adenosine  triphosphate  (ATP)  content  of  an- 
aerobic sludges.  The  ATP  content  of  a  laboratory- 
scale  anaerobic  sludge  product  correlated  well 
with  other  indirect  activity  measurements,  includ- 
ing gas  production  rate  and  pH  changes.  ATP 
reflected  changes  in  the  digester  dynamics,  re- 
sponded rapidly  to  pulse  feeding  of  the  digester, 
indicated  inhibition  of  the  anaerobic  bacteria,  and 
reflected  changes  in  the  activity  at  various  sludge 
ages.  The  ATP  content  of  the  anaerobic  sludge 
responded  rapidly  to  changes  in  the  digester  oper- 
ation, which  may  result  from  increased  non- 
growth-associated  biochemical  activity.  (Author's 
abstract) 
W88-04891 


METAL  CHEMISTRY  DIFFERENCES  BE- 
TWEEN DIGESTED  AND  UNDIGESTED 
SLUDGES, 

Delaware  Univ.,  Newark.  Coll.  of  Marine  Studies. 
R.  J.  Gibbs  and,  and  M.  Angelidis. 
Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60,  No.  1,  p  113-118,  January  1988. 
2  fig,  2  tab,  24  ref.  NOAA  Ocean  Assessment 
Division  Grant  NA-82-RAD009. 

Descriptors:  *Sludge,  *Metals,  'Secondary  treat- 
ment, 'Anaerobic  digestion,  'Organic  carbon, 
'Wastewater  treatment,  Bacterial  physiology, 
Chemical  reactions. 

Metal  partitioning  differences  were  found  during  a 
study  of  digested  and  undigested  sludge  chemical 
phases.  The  anaerobic  digested  sludges  contained 
relatively  more  metals  in  the  oxidizable  phase  but, 
in  general,  the  chemical  partitioning  was  similar 
for  both  the  aerobic  and  anaerobic  sludges.  Con- 
versely, the  undigested  sludge,  although  containing 
1.5x  more  organic  carbon  than  the  digested  sludge, 
did  not  contain  a  high  metal  concentration  in  the 
oxidizable  phase  as  did  the  digested  sludge.  The 
microbial  activity  and  physicochemical  changes 
that  occur  during  digestion  were  considered  to  be 
the  reasons  for  this  difference  in  metal  chemistry. 
(Author's  abstract) 
W88-04892 


TREATMENT  SCHEME  FOR  CONTROLLING 
THE  MIGRATION  OF  RADIUM  FROM  A 
TAILINGS  IMPOUNDMENT, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
B.  E.  Opitz. 

IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  499-509,  2  fig, 
5  tab,  11  ref.  NRC  Contract  No.  DE-AC06- 
76RLO  1830,  NRC  FIN  B2370. 

Descriptors:  'Wastewater  treatment,  'Water  pollu- 
tion prevention,  'Mine  wastes,  'Uranium, 
'Radium,  Groundwater  pollution,  Radioactivity, 
Acidic  waters,  Lime,  Barium  chloride,  Leaching. 

Under  sponsorship  of  the  Nuclear  Regulatory 
Commission's  Uranium  Research  and  Recovery 
Program,  Pacific  Northwest  Laboratory  (PNL) 
has  investigated  the  use  of  various  neutralizing 
reagents  and  techniques  to  attenuate  the  movement 
of  contaminants  associated  with  acidic  uranium 
mill  tailings.  The  objective  of  this  study  was  to 
identify  contaminants  that  are  not  effectively  at- 
tenuated by  common  neutralization  methods  and  to 
develop  alternative  control  measures.  Of  those 
contaminants  associated  with  uranium  mill  tailings 
that  were  identified  as  not  being  effectively  immo- 
bilized by  tailings  neutralization,  radium  imposes 
an  important  environmental  concern  in  terms  of 
potential  groundwater  contamination.  Control  or 


attenuation  of  radium  is  of  special  concern  primari- 
ly due  to  its  radiological  health  implications.  For 
that  reason,  the  EPA  has  implemented  strict  guide- 
lines governing  the  maximum  allowable  concentra- 
tion in  drinking  waters.  Current  EPA  guidelines 
call  for  total  Ra  activities  not  to  exceed  5  pCi/1. 
Due  to  the  high  activity  of  soluble  Ra  in  the  acidic 
uranium  mill  tailings  environment  (several  hundred 
to  several  thousand  pCi/1),  specific  ion  removal 
procedures  were  investigated  for  use  in  attenuat- 
ing Ra  in  order  to  prevent  future  groundwater 
contamination.  Results  of  these  investigations  led 
to  the  development  of  a  tailings  additive  comprised 
of  a  mixture  of  hydrated  lime  and  barium  chloride, 
which,  when  added  to  acidic  tailings,  can  reduce 
the  amount  of  leachable  radium  escaping  a  desig- 
nated tailings  impoundment.  In  laboratory  verifica- 
tion tests,  this  Ra-specific  tailings  treatment  re- 
duced the  effluent  solution  activity  of  Ra  by  three 
orders  of  magnitude,  from  >3500  pCi/1  to  1.7 
pCi/1,  in  comparison  with  untreated  acidic  tailings. 
(See  also  W88-04980)  (Author's  abstract) 
W88-05009 


INACTIVATION  OF  ANIMAL  VIRUSES 
DURING  SEWAGE  SLUDGE  TREATMENT, 

Zurich  Univ.  (Switzerland).  Inst,  of  Virology. 
S.  K.  Spillmann,  F.  Traub,  M.  Schwyzer,  and  R. 
Wyler. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  9,  p  2077-2081,  September 
1987.  3  fig,  2  tab,  24  ref.  Swiss  National  Founda- 
tion for  Scientific  Research  Grant  4.621.0.85.07. 

Descriptors:  'Wastewater  treatment,  'Sludge  di- 
gestion, 'Viruses,  'Digestion,  Rotaviruses,  Cox- 
sackieviruses, Parvoviruses,  Aerobic  digestion, 
Anaerobic  digestion,  Biological  indicators,  Sludge 
disposal. 

The  inactivation  of  a  human  rotavirus,  a  coxsackie- 
virus B5,  and  a  bovine  parvovirus  was  monitored 
during  sludge  treatment  processes.  The  most  favor- 
able treatment  was  determined  to  be  thermal  treat- 
ment at  60  C  to  inactivate  thermolabile  viruses 
(e.g.,  rotavirus)  followed  by  anaerobic  mesophilic 
digestion  to  eliminate  thermostable  virus  (e.g.,  par- 
vovirus). Conventional  anaerobic  mesophilic  diges- 
tion at  35-36  C  produced  minor  inactivation  of  the 
three  viruses.  The  k'  values  (in  log  unit/day)  were 
as  follows:  rotavirus,  0.314;  coxsackievirus,  0.475; 
parvovirus,  0.944.  Anaerobic  thermophilic  diges- 
tion at  54-56  C  rapidly  inactivated  viruses;  k' 
values  (in  log  unit/day)  were  rotavirus,  >  8.5;  cox- 
sackievirus B5,  >0.93.  Aerobic  thermophilic  fer- 
mentation of  60-61  C  rapidly  inactivated  viruses;  k' 
values  (in  log  unit/day)  were  rotavirus,  0.75;  cox- 
sackievirus B5,  >  1.67.  However,  reduction  of  par- 
vovirus activity  was  not  as  efficient  with  anaerobic 
thermophilic  digestion  (0.213  log  unit/hour)  and 
aerobic  thermophilic  fermentation  (0.353  log  unit/ 
hour).  Pasteurization  at  70  C  for  30  min  produced 
a  k'  value  of  0.72  log  unit/30  min.  Temperature 
was  the  predominant  inactivating  agent  in  process- 
es operating  at  >54  C.  An  appropriate  choice  of 
biological  indicators  for  measuring  the  effective- 
ness of  the  digestion  treatment  is  parvovirus  for 
thermal  inactivation  and  rotavirus  for  chemical 
factors  such  as  ammonia  and  detergents.  (Cassar- 
PTT) 
W88-05059 


EFFECTIVENESS  OF  TERTIARY 

WASTEWATER  TREATMENT  IN  RIVER- 
BASIN  SCALE, 

Linkoeping  Univ.   (Sweden).   Dept.   of  Water  in 

Environment  and  Society. 

M.  Lowgren,  and  G.  Karlsson. 

Journal         of        Environmental         Management 

JEVMAW,  Vol.  25,  No.  1,  p  13-26,  July  1987.  8 

fig,  2  tab,  37  ref. 

Descriptors:  'Wastewater  treatment,  'Tertiary 
wastewater  treatment,  'Cost  analysis,  'River 
basins,  'Phosphorus  removal,  Svarta  River, 
Sweden,  Biological  wastewater  treatment,  Second- 
ary wastewater  treatment,  Water  quality  standards, 
Chemical  precipitation,  Urban  areas. 

In  1969  Sweden  passed  an  Environmental  Protec- 
tion Act  aimed  at  preventing  environmental  prob- 


lems caused  by  point-source  emissions  into  air  and 
water.  A  study  was  conducted  to  analyze  invest- 
ment costs  of  abatement  and  to  evaluate  the  effects 
that  different  types  of  wastewater  treatment,  taken 
into  practice  from  1966  to  1984,  have  had  on 
reducing  point-source  discharges  of  phosphorus 
from  urban  areas  and  industries  within  the  Svarta 
River  Basin  in  southern  Sweden.  Chemical  precipi- 
tation (tertiary  treatment)  of  wastewater  was  rapid- 
ly adopted  at  a  cost  of  80  million  SEK;  in  1970, 
98%  of  the  urban  population  had  biological  (sec- 
ondary) or  mechanical  (primary)  treatment  of 
sewage.  Ten  years  later,  almost  100%  were  served 
by  tertiary  treatment  plants.  The  estimated  load  of 
total  phosphorus  from  point-source  discharges  de- 
creased from  50,000  kg  annually  in  1970  to  8,600 
kg  by  1980.  For  economic  reasons,  the  shift  in 
technology  called  for  larger,  more  technically  effi- 
cient units.  However,  there  was  no  sharp  decline  in 
the  level  of  phosphorus  transports  in  the  Svarta 
River  after  the  introduction  of  chemical  precipita- 
tion. The  trend  had  already  started  to  decline 
approximately  five  years  earlier,  and  the  transport 
pattern  did  not  coincide  with  the  changes  of  point- 
source  discharges.  Therefore,  the  effectiveness  of 
point-source  removal  as  a  means  of  controlling 
eutrophication  is  questioned.  It  is  concluded  that 
there  is  a  need  for  objectives  related  to  water 
quality  standards  rather  than  to  emission  standards. 
(Author's  abstract) 
W88-05063 


5E.  Ultimate  Disposal  Of  Wastes 


STATISTICAL  MODELS  FOR  THE  ANALYSIS 
OF  VOLATILE  ORGANIC  COMPOUNDS  EM 
WASTE  DISPOSAL  SITES, 

Illinois  State  Psychiatric  Inst.,  Chicago. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04491 


SLUDGE  BRINGS  LIFE  TO  MICROBIAL  COM- 
MUNITIES, 

Pennsylvania  State  Univ.,  University  Park.  Envi- 
ronmental Resources  Research  Inst. 
W.  E.  Sopper,  and  E.  M.  Seaker. 
BioCycle  BCYCDK,  Vol.  28,  No.  9,  p  40-42,  46- 
47,  October  1987.  1  fig,  8  tab,  24  ref.  EPA  Grant 
No.  R81 1248-01. 

Descriptors:  'Sludge  disposal,  'Microorganisms, 
'Waste  disposal,  'Land  reclamation,  Ecosystems, 
Mines,  Vegetation,  Sludge  amendment,  Microbio- 
logical studies,  Soil  environment. 

The  long-term  goal  of  mine  land  reclamation  is  the 
establishment  of  a  stable  ecosystem.  This  includes, 
not  only  the  establishment  of  a  self-sustaining  vege- 
tative cover,  but  also  the  development  of  a  normal 
functioning  microbial  community.  Although  mine- 
spoils  can  eventually  recover  normal  soil  charac- 
teristics through  intensive  reclamation  and  man- 
agement techniques,  annual  fertilizer  additions  are 
usually  required  for  several  years.  Without  the 
annual  maintenance,  vegetative  cover  often  dete- 
riorates because  microbial  development  is  slow  and 
nutrient  cycling  never  becomes  fully  operative. 
The  use  of  sludge  as  a  spoil  amendment  eliminated 
the  initial  lag  period  which  characterizes  conven- 
tionally reclaimed  sites,  during  which  plant  growth 
and  microbial  activity  are  at  a  low  level,  each  one 
sufficient  for  maximum  functioning  of  the  other. 
Sludge  amendments  quickly  increased  the  number 
and  activity  of  microorganisms,  resulting  in  in- 
creased availability  of  plant  nutrients,  and  develop- 
ment of  a  soil  environment  conducive  to  continued 
plant  growth.  Development  of  an  indigenous  mi- 
crobial community  was  achieved  on  all  sites, 
which  will  provide  long-term  site  stability  through 
biogeochemical  cycling  of  energy  and  nutrients. 
Recovery  of  normal  soil  populations  and  processes 
in  the  surface  5  cm  appeared  to  occur  within  two 
years,  and  does  not  show  a  tendency  to  deterio- 
rate. Microbial  populations,  respiration,  and  de- 
composition were  enhanced  compared  to  the  con- 
trol area  where  chemical  fertilizer  was  used. 
(Lantz-PTT) 
W88-04511 
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COMPLYING  WITH  LAND  APPLICATION 
REGULATIONS, 

Bio  Gro  Systems,  Inc.,  Annapolis,  MD. 
J.  B.  Forstc. 

BioCycle  BCYCDK,  Vol.  28,  No.  9,  p  49-53,  Oc- 
tober 1987.  7  fig,  1  tab.  7  ref. 

Descriptors:  'Land  disposal,  'Waste  disposal, 
•Regulations,  'Sludge  disposal,  Permits,  Municipal 
wastes,  State  jurisdiction,  Federal  jurisdiction, 
Public  opinion. 

Although  permits  are  often  required  for  utilization 
of  non-municipal  sludges,  current  regulatory  pro- 
grams are  generally  designed  for  the  land  applica- 
tion of  municipal  sludge.  At  the  federal  level, 
municipal  sludges  are  regulated  under  the  Water 
Pollution  Control  Act  of  1972,  the  Clean  Water 
Act,  RCRA,  and  the  1987  Water  Quality  Act. 
Federal  regulations  are  usually  administered  by 
various  state  programs.  While  the  contents  of 
permit  applications  vary  from  state  to  state,  most 
will  contain:  a  request  for  sludge  from  the  farmer 
and  landowner;  laboratory  testing  of  the  sludge 
and  soil;  information  about  crops  to  be  grown; 
maps  which  serve  to  locate  each  site;  and  an  oper- 
ation plan  which  describes  the  methods  by  which 
sludge  will  be  applied  in  the  field.  Field  operations 
vary  from  one  project  to  another  and  from  one 
type  of  sludge  to  another,  but  all  field  operations 
have  certain  elements  in  common.  Transport  vehi- 
cles bring  sludge  to  the  field  for  injection  or  sur- 
face application,  either  as  a  liquid  or  cake  material. 
To  conform  to  the  permit  limitations,  applicator 
equipment  is  calibrated  to  apply  the  desired 
amount  of  sludge  per  acre.  Further,  strict  records 
must  be  maintained  for  complete  compliance  with 
permits.  One  of  the  most  sensitive  and  difficult 
areas  to  address  in  complying  with  sludge  pro- 
grams regulations  is  the  public  perception  of  a  land 
application  program.  Public  relations  and  risk  per- 
ception are  often  a  focal  point  for  regulatory  deci- 
sions at  the  state  and  local  levels.  As  sludge  pro- 
grams become  more  common  and  more  visible, 
public  interest  in  such  programs  is  intensifying  and 
public  meetings,  field  days  and  media  coverage  all 
serve  to  provide  the  educational  information  neces- 
sary to  operate  a  land  application  program.  (Lantz- 
PTT) 
W88-04512 


HEALTH  FEARS  CROP  IRRIGATION  PROM- 
ISE, 

For  primary  bibliographic  entry  see  Field  5C. 
W88-04516 


COMPOSTING  SLUDGE  WITH  REEDS, 

Tohoku  Univ.,  Sendai  (Japan).  Biological  Inst. 
For  primary  bibliographic  entry  see  Field   5D. 
W88-04524 


FUTURE  USE  OF  SLUDGE  ENTRENCHMENT 
SITES, 

Agricultural    Research    Service,    Beltsville,    MD. 
Soil-Microbial  System  Lab. 
L.  J.  Sikora,  and  M.  E.  Radecke. 
BioCycle  BCYCDK,  Vol.  28,  No.  8,  p  48-53,  Sep- 
tember 1987.  8  tab,  13  ref. 

Descriptors:  'Sludge  disposal,  'Disposal  sites, 
'Entrenchment,  'Agriculture,  'Waste  disposal, 
Heavy  metals,  Copper,  Cadmium,  Lead,  Crops, 
Crop  yield,  Plant  growth,  Monitoring. 

Sewage  sludge  entrenchment  was  the  primary 
method  of  sludge  disposal  for  municipalities  in  the 
Washington,  D.C.  area  from  1974  through  1980. 
The  Blue  Plains  wastewater  treatment  plant 
sewage  sludge  is  classified  as  a  domestic  sludge  in 
that  it  receives  very  little  industrial  input.  It  is 
characterized  as  having  a  low  heavy  metal  content 
and  a  high  pH,  a  result  of  lime  addition  during  the 
dewatering  process.  The  objective  of  this  monitor- 
ing study  was  to  determine  the  future  agricultural 
use  of  sewage  sludge  entrenchment  sites.  The  en- 
trenched sludge  is  considered  stabilized  after  five 
years.  Inasmuch  as  the  sludge  was  buried  below 
the  plow  layer  at  rates  10  times  higher  than  that 
recommended  for  surface  applications  (5-40  dry 
mt/ha),  there  was  a  concern  over  the  quality  of 


food  chain  crops  grown  on  these  entrenchment 
sites.  The  total  amount  of  zinc  (Zn),  copper  (Cu), 
cadmium  (Cd),  and  lead  (Pb)  buried  at  this  applica- 
tion rate  was  approximately  560,  240,  5.75,  and  250 
kg/ha,  respectively.  The  metal  concentrations  re- 
corded in  this  three-year  study  were  well  below 
the  maximum  tolerable  levels  for  animal  feed  rec- 
ommended by  the  National  Academy  of  Sciences. 
Thus,  the  Maryland  Department  of  Health  and 
Mental  Hygiene  allowed  the  crops  from  these  sites 
to  enter  the  food  chain,  with  their  only  restriction 
being  that  they  were  not  to  be  consumed  directly 
by  humans.  Poor  surface  soil  conditions  resulting 
from  the  trenching  operations  had  an  adverse 
effect  on  plant  growth  and  yields.  Surface  soils 
amended  with  unscreened  sewage  sludge  compost 
exhibited  better  plant  growth  and  survival  but  also 
increased  the  total  heavy  metal  application  to  the 
site.  The  future  use  of  sewage  sludge  entrenchment 
sites  for  agricultural  production  should  include 
farm  management  practices  to  restore  organic 
matter  levels  and  fertility  to  the  surface  soils. 
(Lantz-PTT) 
W88-04525 


COMPARISON  OF  GROUND  WATER  MONI- 
TORING DATA  FROM  CERCLA  AND  RCRA 
SITES, 

Lockheed  Engineering  and  Management  Services 
Co.,  Inc.,  Las  Vegas,  NV.  Environmental  Chemis- 
try Dept. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-04551 


WATER-HYACINTH     (EICHHORNIA     CRAS- 
SIPES)  IN  RUMINANT  NUTRITION, 

Sao  Paulo  Univ.,   Piracicaba  (Brazil).   Secao  de 

Ciencias  Animais. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-04624 


TEST  PROGRAM  IMPROVES  SEWER  REHA- 
BILITATION, 

RJN   Environmental   Associates,   Inc.,   Wheaton, 

IL. 

For  primary  bibliographic  entry  see  Field   5D. 

W88-04664 


POTENTIAL  FOR  MIGRATION  OF  HAZARD- 
OUS WOOD-TREATING  CHEMICALS 
DURING  LAND  TREATMENT  OPERATIONS, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 

Botany. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04754 


ORGANIC  COMPOUND  EFFECTS  ON  SWELL- 
ING AND  FLOCCULATION  OF  UPTON- 
MONTMORILLONITE, 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-04759 


1987    BIOCYCLE    SURVEY.    SLUDGE    COM- 
POSTING ON  THE  RISE, 

For  primary  bibliographic   entry  see  Field   5D. 
W88-04862 


INTEGRATED  RESOURCE  RECOVERY 
SYSTEM, 

Cal  Recovery  Systems,  Inc.,  Richmond,  CA. 
L.  F.  Diaz,  G.  M.  Savage,  and  C.  G.  Golueke. 
Biocycle   BCYCDK,  Vol.   28,   No.    10,   p  47-52, 
November/December  1987.  4  tab,  11  ref. 

Descriptors:  'Waste  recovery,  'Recycling,  'Solid 
waste  disposal,  Modular  design,  Systems  analysis, 
Water  pollution,  Waste  disposal,  Particulate 
matter,  Dusts. 

An  integrated  resource  recovery  system  of  modu- 
lar construction  was  designed  to  operate  on  the 
generalized  waste  stream  for  the  United  States;  it 
would  have  to  be  adjusted  to  local  waste  makeup 
in  an  actual  implementation.  The  basic  module  is 


the  dry  processing  plant,  which  provides  the  niter 
mediate  products  for  further  end-product  enhance- 
ment In  the  dry  plant,  ferrous  metals,  light  and 
heavy  organic  fractions,  and  a  clean  light  fraction 
(predominantly  paper  and  plastic)  arc  recovered. 
The  screened  light  fraction  (with  glass  and  non- 
ferrous  metals  removed)  can  be  used  as  a  fuel  or  in 
a  wastepaper  pulp  mill.  Organic  fractions  are  com- 
posted, with  or  without  the  addition  of  sewage 
sludge.  Among  the  potential  environmental  prob- 
lems of  such  a  plant  are  generation  of  wastewater 
and  particulate  emissions;  the  plant  is  within  a 
building,  so  noise  pollution  is  not  a  problem.  Co- 
composting,  mixing  refuse,  yard  waste  and  sludge 
cake,  wet  processing,  and  wastewater  treatment 
problems  are  discussed  in  detail.  (Rochester-PTT) 
W88-04864 


ENVIRONMENTAL  CONSIDERATIONS  FOR 
OCEAN  OUTFALLS  AND  LAND-BASED 
TREATMENT  PLANTS, 

Memorial  Univ.  of  Newfoundland,  St.  John's.  Fac- 
ulty of  Engineering  and  Applied  Science. 
J.  H.  Allen  and,  and  J.  J.  Sharp. 
Canadian  Journal  of  Civil  Engineering   CJCEB, 
Vol.  14,  No.  3,  p  363-371,  June  1987.  4  fig,  8  tab,  16 
ref. 

Descriptors:  'Ocean  dumping,  'Outfall  sewers, 
'Domestic  wastes,  'Wastewater  disposal,  Public 
policy,  Canada,  Wastewater  treatment  facilities, 
Regulations. 

The  environmental  problems  and  benefits  of  dis- 
charging domestic  wastes  through  a  submerged 
ocean  outfall  after  minimal  on-land  treatment  were 
compared  with  those  of  a  totally  land-based  treat- 
ment plant.  Water  quality  standards  obtained  by 
both  systems  are  enumerated,  and  other  environ- 
mental problems  are  taken  into  account.  Consider- 
ation is  given  to  biological,  chemical,  and  bacterial 
effects;  aspects  of  aesthetics  and  health  also  are 
discussed.  Regulations  governing  discharges  in 
Canada,  the  United  States,  and  Europe  are  dis- 
cussed in  light  of  the  evidence  presented.  It  is 
concluded  that  in  most  circumstances  the  ocean 
outfall  approach  will  be  preferable,  and  full  treat- 
ment should  never  be  chosen  unless  detailed  eco- 
nomic and  environmental  comparisons  have  been 
made.  Canadian  federal  regulations,  which  prohibit 
discharge  of  partially  treated  sewage  wastes  to 
waters  under  federal  jurisdiction,  are  regarded  as 
having  little  technical  justification.  (Author's  ab- 
stract) 
W88-04867 


COMPLEX  STORM  SEWER  PROJECT  AIDED 
BY  INNOVATIVE  PIPE  DESIGN, 

Middletown,  OH. 

For  primary  bibliographic  entry  see  Field  4A. 

W88-04871 


MARINE  DISPOSAL  OF  STABILIZED  METAL 
PROCESSING  WASTE, 

Corps  of  Engineers,  New  York.  New  York  Dis- 
trict. 

A.  F.  Lechich  and,  and  F.  J.  Roethel. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  60,  No.  1,  p  93-99,  January  1988.  5 
fig,  6  tab,  15  ref. 

Descriptors:  'Marine  disposal,  'Waste  disposal, 
•Industrial  wastes,  'Fly  ash  composite,  Pozzolans, 
Artificial  reefs,  Chemical  reactions,  Seawater. 

A  method  for  the  disposal  of  a  potentially  hazard- 
ous waste  material  was  studied.  The  method  uses 
fly  ash  and  other  additives  to  stabilize  neutralized 
waste  materials  generated  during  titanium  metal 
processing.  The  pozzolanic  properties  of  the  mate- 
rial allow  for  safe  disposal  in  the  ocean  as  artificial 
reefs.  An  optimum  mixture  in  terms  of  compressive 
strength  was  developed  and  test  blocks  were  phys- 
ically and  chemically  tested.  Permeability  and 
compressive  strength  were  measured  and  leachate 
studied.  The  blocks  maintained  structural  integrity 
in  seawater,  only  very  small  amounts  of  inorganic 
constituents  were  released  from  stabilized  waste 
blocks.  (Author's  abstract) 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5E— Ultimate  Disposal  Of  Wastes 


W88-04889 


DOE    HIGH-LEVEL    NUCLEAR    WASTE    RE- 
POSITORY PROGRAM  --  AQUIFER  IMPACTS, 
Texas  Office  of  the  Governor,  Austin.  Nuclear 
Waste  Programs  Office. 
S.  Frishman. 

IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  405-411. 

Descriptors:  'Radioactive  waste  disposal,  *Water 
quality,  "Groundwater  management,  'Groundwat- 
er pollution,  'Aquifers,  Groundwater  irrigation, 
Environmental  impact  statement,  Environmental 
effects,  Water  pollution  effects,  Radioactive 
wastes,  Regulations,  State  jurisdiction,  Federal  ju- 
risdiction, Underground  waste  disposal,  High 
Plains,  Texas. 

Two  of  the  nine  sites  in  the  nation  currently  being 
studied  by  the  U.S.  Department  of  Energy  (DOE) 
as  potential  high-level  nuclear  waste  repositories 
lie  in  the  southern  High  Plains  of  the  Texas  Pan- 
handle. The  potential  host  rocks  are  the  bedded 
salts  of  Permian  age  of  the  Palo  Duro  Basin  which 
are  overlain  by  the  Triassic  Dockum  group,  con- 
taining some  productive  water-bearing  units,  and 
the  Ogallala  Formation,  which  is  the  primary 
water  source  for  irrigation  of  this  productive  agri- 
cultural area.  If  one  of  the  Texas  sites  is  selected 
for  detailed  site  characterization  an  exploratory 
shaft  will  be  constructed  for  at-depth  studies  of  the 
target  salt  beds  between  approximately  2,400  and 
2,600  feet  below  the  land  surface.  Among  the 
issues  of  concern  in  this  phase  of  investigation  are: 
protection  of  water  quality  in  the  aquifers  over  the 
salt  horizon;  water  consumption  during  shaft  con- 
struction and  site  characterization;  water  and  land 
rights  acquisition  for  site  characterization;  above- 
ground  storage  and  disposal  of  mined  salt;  and  site 
and  shaft  construction,  operation,  decommissioning 
and  closure.  Many  of  the  general  issues  are  the 
same  as  above  for  the  site  and  area  if  the  site  is 
selected  for  disposal  of  high-level  nuclear  waste, 
but  with  a  major  increase  of  scale.  In  addition, 
potential  short-  and  long-term  contamination  of 
surface  and  subsurface  waters  and  sediments  by 
radioactive  materials  adds  a  further  dimension  of 
concern  for  the  users  of  the  aquifers  and  agricul- 
tural lands  of  the  Texas  Panhandle.  State  interests 
have  been  and  continue  to  be  concerned  with  the 
apparent  low  level  of  DOE's  sensitivity  to  local 
issues  which  relate  to  the  aquifers  as  sole  sources 
of  potable  water  and  crop  irrigation  water.  Texas 
is  continuing  to  attempt  to  address  this  problem 
through  legislation  and  involvement  in  federal 
rulemaking  processes.  (See  also  W88-04894)  (Au- 
thor's abstract) 
W88-04920 


ASSESSING  THE  POTENTIAL  WATER  QUAL- 
ITY HAZARDS  CAUSED  BY  DISPOSAL  OF 
RADIUM-CONTAINING  WASTE  SOLIDS  BY 
SOIL  BLENDING, 

New  Jersey  Inst,  of  Tech.,  Newark.  Dept.  of  Civil 
and  Environmental  Engineering. 
G.  F.  Lee,  and  R.  A.  Jones. 

IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  511-520,  10 
ref. 

Descriptors:  'Water  quality,  'Waste  disposal, 
'Radium,  'Water  pollution  sources,  'Soil  blend- 
ing, Leaching,  Path  of  pollutants,  Drinking  water, 
Barium,  Sulfates,  Hydrogen  ion  concentration, 
Monitoring,  Clay,  Sorption,  Land 

disposal. Groundwater  quality,  Fate  of  pollutants. 

The  disposal  of  226-Ra  contaminated  waste  solids 
by  soil  blending  appears  to  have  limited  utility. 
The  potential  for  long-term,  slow  leaching  of  226- 
Ra  from  the  blended  soils,  coupled  with  the  very 
low  drinking  water  standard  for  226-Ra  and  the 
increased  cancer  risk  associated  with  that  standard, 
mandates  that  great  caution  be  exercised  in  utiliz- 
ing such  an  approach.  Radium-226  has  been  found 
to  be  leachable  from  some  natural  strata,  as  well  as 
from  uranium  mill  tailings  and  similar  materials. 


The  rate  and  extent  of  leaching  depends  on  a  wide 
variety  of  factors,  with  liquid  to  solid  ratio,  and 
barium  and  sulfate  content  of  the  water  and  matrix 
being  the  most  important.  The  pH,  organic  con- 
tent, and  clay  type  and  content  may  also  be  impor- 
tant. The  leached  226-Ra  can  be  readily  sorbed  on 
and  immobilized  by  clays  and  possibly  other  solids. 
Site-specific,  long-term  leaching  and  sorption  stud- 
ies should  be  done  to  evaluate  the  potential  for 
surface  and  groundwater  contamination  at  the  pro- 
posed disposal  site  for  the  blended  soil.  Any  soil 
blending  system  should  be  accompanied  by  a  long- 
term  monitoring  of  groundwaters  and  surface 
water,  vegetation,  and  organisms  to  ensure  that 
potentially  significant  environmental  contamina- 
tion with  226-Ra  or  other  contaminants  from  the 
site  does  not  occur.  As  part  of  establishing  the  soil 
blending  system,  funds  should  be  provided  to 
ensure  that  monitoring,  site  maintenance,  and  re- 
medial measures  will  be  undertaken  as  long  as 
there  is  any  226-Ra  present  at  the  site  in  sufficient 
amounts  to  potentially  cause  environmental  con- 
tamination. (See  also  W88-04980)  (Lantz-PTT) 
W88-05010 


OCCURRENCE  AND  TREATMENT  OF  URANI- 
UM IN  POINT  OF  USE  SYSTEMS  IN  COLO- 
RADO, 

EDC,  Inc.,  Lakewood,  CO. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-05012 
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MONITORING  WATER  SUPPLY  AND  DISTRI- 
BUTION, 

WRC  Engineering,  Swindon  (England). 

G.  Devine. 

Water  Resources  Journal,  No.  152,  p  54-56,  March 

1987.  2  fig. 

Descriptors:  'Water  supply,  'Water  distribution, 
'Costs,  Economic  aspects,  Pumping,  Simulation 
analysis,  Water  demand,  Competing  use,  Monitor- 
ing, Leakage. 

The  water  distribution  network  represents  the  larg- 
est capital  investment  of  any  component  part  of  a 
water  supply  system.  Yet  until  recently,  it  has 
received  little  active  monitoring  or  control.  The 
need  to  minimize  costs  in  terms  of  energy,  leakage, 
manpower,  resource  development  has  focused  at- 
tention on  distribution  systems.  New  technology 
makes  it  possible  to  improve  the  cost-effective  use 
of  available  assets  with  the  aim  of  reducing  operat- 
ing costs  while  maintaining  or  improving  standards 
of  service.  Modern  technology-based  systems  pro- 
vide management  information  which  helps  to  en- 
hance day-to-day  water  distribution  operations  as 
well  as  other  functions  such  as  planning,  mainte- 
nance, resource  allocation,  expenditure  control  and 
customer  relations.  A  number  of  the  available  tech- 
niques (regular  scheduling  of  pumps;  simulation  of 
supply  and  distribution  network  operations;  short 
term  demand  prediction;  leakage  control;  and  pres- 
sure control)  and  some  of  the  advances  made  in 
leakage  control  methods  are  outlined.  Future  de- 
velopments in  the  broad  field  of  water  distribution 
management  are  also  considered.  (Lantz-PTT) 
W88-04517 


LIVING  WITH  LEAKS:  CRACKS  AND  SEEP- 
AGE LIMIT  BANGKOK'S  SUPPLY, 

T.  Sharp. 

Water  Resources  Journal,  No.  152,  p  57-58,  March 

1987.  1  fig. 

Descriptors:  'Leakage,  'Bangkok,  'Thailand, 
'Cracks,  'Seepage,  'Water  conveyance,  Hydraulic 
structures,  Water  supply,  Water  transport,  Tunnel 
failure,  Tunnels. 

For  the  next  three  years,  Bangkok's  Metropolitan 
Waterworks  Authority  (MWA)  will  be  forced  to 
live  with  an  unpleasant  fact:  its  stage  I  transmission 
tunnel  is  substandard.  Basic  problems  include  cir- 
cumferential cracking,  holes  and  seepage  through 
the  concrete  walls  of  the  tunnel.  No  really  effec- 


tive remedial  action  can  be  taken  until  the  first  part 
of  Stage  II  (now  called  Project  3)  is  complete  in 
1989.  Although  many  charges  and  counter-charges 
have  been  made,  the  basic  facts  are  as  follows: 
First,  concrete  transmission  tunnels  are  known  to 
be  prone  to  cracking.  Second,  they  are  cheaper 
than  more  flexible  steel  tunnels.  Third,  at  the  time 
when  Stage  I  was  bid  back  in  the  mid  1970s  as  two 
separate  projects  (now  called  Project  1  and  2)  the 
estimated  cost  of  the  whole  scheme  had  escalated 
by  several  hundred  per  cent.  Fourth,  there  was 
very  strong  pressure  to  accept  low  cost  bids,  and 
in  any  case  Thai  public  sector  organizations  are 
generally  required  to  accept  the  lowest  bid.  The 
net  result  has  been  that  the  Stage  I  tunnel  has  so 
far  been  closed  three  times  for  repairs.  Most  of  the 
cracks  are  located  over  a  2  km  stretch  beginning 
about  2.5  km  south  of  the  Bang  Khen  water  treat- 
ment plant.  There  is  another  small  group  of  cracks 
near  km  7  and  a  third,  rather  more  worrying, 
damaged  area  much  farther  downstream  towards 
the  spur  that  serves  Thonburi  on  the  west  bank  of 
the  Chao  Phya  river.  Even  where  the  tunnel  is 
undamaged,  there  is  loss  of  water  through  the 
concrete  walls  of  the  tunnel  by  seepage.  Such 
seepage  could  cause  subsidence  in  the  soils  sur- 
rounding the  tunnel  which  might  then  suffer  minor 
structural  failure.  However,  the  MWA  will  have  to 
wait  until  the  Project  3  loop  is  finished  before  it 
can  shut  down  the  affected  sections  and  find  out 
exactly  what  has  happened.  Then,  long  after  the 
opening  of  the  tunnel,  the  MWA  will  finally  be 
able  to  operate  its  transmission  tunnel  at  the  design 
pressure.  (Lantz-PTT) 
W88-04518 


VIET  NAM  PLANS  WATER  SUPPLY 
SCHEMES  FOR  65  MILLION, 

T.  Sharp. 

Water  Resources  Journal,  No.  151,  p  63-64,  De- 
cember 1986.  4  tab. 

Descriptors:  'Viet  Nam,  'Water  supply  develop- 
ment, 'Water  conveyance,  Urban  areas,  Rural 
areas,  Financial  aspects,  Water  demand,  Water 
supply,  Potential  water  supply. 

Viet  Nam  intends  to  harness  some  3.8  million  cu 
m/day  of  additional  water  supplies  to  serve  64.7 
million  people  by  the  year  2000.  Urban  systems 
would  be  expanded  by  an  additional  1.3  million  cu 
m/day  to  reach  a  total  of  15.4  million  people  in 
2000.  The  entire  expected  urban  population  would 
thus  receive  100  1/person/day  (lpd)  with  the  bal- 
ance absorbed  by  industry  and  public  usage.  Rural 
water  supply,  currently  consisting  mainly  of  shal- 
low wells  and  village  ponds  supplying  12.3  million 
people,  would  be  expanded  by  2.5  million  cu  m/ 
day  to  reach  49.3  million  people,  or  80%  of  the 
expected  rural  population  in  2000.  Supply  level 
would  be  55  lpd.  Rural  water  supply  targets  may 
in  practice  be  considerably  less  clearly  defined 
than  the  figures  would  indicate,  and  it  was  thus 
suggested  that  rural  activities  by  taken  five  years  at 
a  time  with  feed-back  from  the  previous  period 
being  used  to  adapt  future  plans.  Viet  Nam's  cur- 
rent urban  water  supply  infrastructure  consists  of 
85  separate  water  supply  systems  with  a  combined 
design  capacity  of  1.4  million  cu  m/day.  Many  of 
the  systems  are  old  and  run  down,  however,  so 
that  actual  production  is  about  1  million  cu  m/day; 
an  estimated  20%  of  this  is  lost.  The  volumes  of 
additional  urban  water  to  be  supplied  within  each 
five  year  period  are  given.  Priority  will  be  given  to 
the  four  key  cities  (including  Hanoi  and  Ho  Chi 
Minh  City)  up  to  1990.  Provincial  capitals  will 
receive  priority  between  1990-95.  During  the  third 
period,  640,000  cu  m/day  new  and  expanded  ca- 
pacity will  be  installed  in  district  towns.  The  main 
source  will  be  surface  water.  The  financial  aspects 
of  the  program  do  not  yet  appear  to  be  very  clear. 
Fund  sources  are  listed  as:  state  allocations  30%, 
people's  contribution  30%,  and  foreign  loans  and 
assistance  40%.  The  plan  suggests  that  full  cost 
recovery  would  not  be  attempted:  nominal  water 
charges  will  be  made  to  users  with  their  own  house 
connections,  and  no  charge  to  standpipe  users. 
Householders  would  have  to  pay  the  cost  of  link- 
ing their  house  to  the  delivery  system.  (Lantz- 
PTT) 
W88-04554 
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Water  Treatment  and  Quality  Alteration — Group  5F 


ASSESSMENT  OF  WATER  QUALITY  IN  THE 
INADI  WARD,  VULINDLELA  DISTRICT, 
KWAZULU, 

Natal    Univ.,    Pietermaritzburg    (South    Africa). 

Dept.  of  Crop  Science. 

P.  G.  Alcock,  and  E.  Verster. 

Water  SA,  Vol.  13.  No.  4,  p  215-224,  August  1986. 

1  fig,  10  tab,  33  ref. 

Descriptors:  'Water  quality,  'KwaZulu,  'South 
Africa,  'Drinking  water,  'Pollutant  identification, 
Water  supply,  Chemical  analysis.  Hydrogen  ion 
concentration,  Dissolved  solids,  Electrical  conduc- 
tivity, Microbiological  studies,  Surface  waters, 
Groundwater  quality,  Rain,  Seasonal  variation, 
Water  quality  control. 

An  assessment  of  rain  water,  groundwater  and 
surface  sources  of  water,  in  terms  of  selected  bac- 
teriological and  chemical  variates  (pH,  total  dis- 
solved solids,  electrical  conductivity),  was  con- 
ducted in  the  peri-urban/rural  Inadi  ward,  Vulind- 
lela  district  of  KwaZulu,  South  Africa.  The  survey 
showed  that  no  problems  are  likely  to  be  encoun- 
tered in  terms  of  chemical  potable  standards,  al- 
though for  bacteriological  requirements,  untreated 
surface  water  sources  were  not  acceptable.  Unpro- 
tected and  protected  springs  were  found  to  yield  a 
markedly  better  bacteriological  grade  of  water  by 
comparison  with  surface  sources,  while  roof  runoff 
and  a  borehole  provided  the  best  bacteriological 
water  quality.  The  data  also  showed  that  spring 
protection  results  in  water  of  a  significantly  higher 
bacteriological  grade  by  comparison  with  unpro- 
tected springs.  Protection  is  accordingly,  if  cor- 
rectly applied,  an  accepted  treatment  for  the  up- 
grading of  spring-water  supplies.  There  was  some 
evidence  that  rain  water  stored  in  zinc-lined  con- 
tainers, whether  open  or  enclosed,  was  of  an  im- 
proved bacteriological  quality  in  terms  of  non-zinc 
rain-water  vessels.  Protected  springs,  roof  runoff 
and  boreholes,  therefore,  could  serve  as  intermedi- 
ate sources  of  potable  water  in  the  ward,  until 
formal  treated  reticulated  supplies  are  established. 
(Author's  abstract) 
W88-04565 


ACCURACY  AND  PRECISION  ENHANCE- 
MENT FOR  TOTAL  RESIDUAL  CHLORINE 
BACK  TITRATION, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-04590 


CONTAMINATED  DRINKING  WATER  AS  A 
POTENTIAL  CAUSE  OF  CANCER  IN 
HUMANS, 

International    Agency   for   Research   on   Cancer, 

Lyon  (France). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-04660 


EVALUATION  OF  THE  DISINFECTION  EF- 
FECTIVENESS OF  AN  OZONE  TREATMENT 
DEVICE  FOR  INDIVIDUAL  WATER  SUPPLY, 

East  Tennessee  State  Univ.,  Johnson  City.  Dept.  of 
Environmental  Health. 
A.  F.  Iglar,  and  B.  E.  Okome. 
IN:   Proceedings  of  the   Seventeenth   Mississippi 
Resources  Conference,  March  25-27,  1987,  Missis- 
sippi. 1987.  p  79-82,  4  tab,  4  ref. 

Descriptors:  'Water  treatment,  'Ozonation,  'Dis- 
infection, 'Drinking  water,  'Water  quality,  Ozone, 
Water  supply,  Coliforms,  Microbiological  studies, 
Water  temperature,  Hydrogen  ion  concentration. 

Ozone  does  not  increase  the  organic  salt  content  of 
the  water,  does  not  impart  any  taste  or  color,  and 
is  a  powerful  disinfectant.  Ozone  is  not  in  common 
use,  chiefly  because  it  produces  little  or  no  residual 
in  the  distribution  system.  However,  it  has  been 
noted  that  ozone  treatment  is  potentially  adaptable 
to  individual  water  supplies.  Its  advantages  in  this 
application  include  simplicity,  effectiveness  over  a 
wide  range  of  pH,  and  a  minimum  need  for  consu- 
mable supplies,  such  as  chlorine.  This  study  at- 
tempts to  determine  the  effectiveness  of  a  particu- 
lar compact  ozonator,  the  'Sojo  Model  243-INGL,' 
based  on  levels  of  microorganisms  prior  to  and 


after  treatment.  Tests  were  performed  for  hetero 
trophic  plate  count  coliforms,  and  fecal  coliforms. 
The  results  for  heterotrophic  plate  count  showed 
reductions  of  54%  to  100%.  Although  this  indi- 
cates that  the  ozone  had  value,  it  is  not  a  clear 
indicator  of  the  effectiveness  of  ozone  as  a  disin- 
fectant. Analysis  of  variance  performed  on  the 
results  for  heterotrophic  plate  count  showed  that 
there  were  some  significant  differences  among  the 
mean  levels  in  the  ozone  treated  water  (p  =  0.05). 
The  range  of  pH  from  7.0  to  8.4  observed  in  this 
study  compares  with  a  range  of  5.6  to  9.8  given 
previously  for  bacteriocidal  activity  from  ozone. 
The  few  instances  of  elevated  turbidity  levels  may 
have  been  the  result  of  entrance  of  drainage  from 
the  surface.  The  ozonator  used  provided  no  indica- 
tion of  the  ozone  dose  and  no  way  to  vary  the  dose 
in  a  convenient  manner.  However,  ozone  residual 
levels  in  the  individual  samples  ranged  from  0. 19  to 
0.58  mg/1.  Previous  studies  had  listed  residual 
ozone  levels  of  0.1  to  0.4  mg/1  as  required  for 
disinfection,  depending  on  the  microorganisms, 
and  based  on  a  contact  period  of  10  seconds  to  5 
minutes.  Therefore,  the  ozone  residuals  may  have 
been  satisfactory.  (Lantz-PTT) 
W88-O4680 


EVALUATION  OF  THE  FEASIBILITY  OF  A 
MULTI-PURPOSE  SOLAR  ROOF  STILL  IN 
THE  VIRGIN  ISLANDS, 

Caribbean  Research  Inst.,  St.  Thomas,  VI.  Water 

Resources  Research  Center. 

For  primary  bibliographic  entry  see  Field  3A. 

W88-04706 


METHOD  FOR  OIL  RECOVERY  FROM  RES- 
ERVOIR ROCK  FORMATIONS, 

For  primary  bibliographic  entry  see  Field  3C. 
W88-04727 


POLYMERFLOOD  PROCESS, 

Phillips  Petroleum  Co.,  Bartlesville,  OK. 

A.  Moradi-Araghi,  and  J.  E.  Shaw. 

U.  S.  Patent  No.  4,586,568;  May  6,   1986,  6  p. 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  1066,  No  1,  p  148,  May  6,  1986. 

Descriptors:  'Patents,  'Oil  recovery,  'Oil  reser- 
voirs, 'Polymers,  'Flooding,  'Injection,  Viscosity, 
Temperature  effects,  Salinity,  Cations,  Additives, 
Acids. 

Low  molecular  weight  polymers  of  alpha,  beta- 
unsaturated  mono-  and  dicarboxylic  acids  are  used 
to  stabilize  polymer  solution  viscosity  of  polymeric 
viscosifiers  during  a  polymerflood  process  in  sub- 
terranean petroleum  bearing  deposits  under  high 
temperatures,  salinity,  and  concentrations  of  hard- 
ness ions.  The  suppresion  of  the  loss  of  solution 
viscosity  stabilizies  the  solution  viscosifying  capac- 
ity of  the  high  molecular  weight  polymeric  viscosi- 
fier,  particularly  under  such  conditions  as  tempera- 
tures above  170  F  and  the  presence  of  greater  than 
500ppm  of  hardness  cations.  (Cremmins-AEPCO) 
W88-04794 


METHOD  OF  OIL  RECOVERY, 

W.  M.  Harrison. 

U.  S.  Patent  No.  4,679,627;  July  14,  1987,  9  p,  3  fig. 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1080,  No  2,  p  704,  July  14,  1987. 

Descriptors:  'Patents,  'Oil  recovery,  'Oil  reser- 
voirs, 'Injection,  Hydrocarbons,  Solvents,  Pres- 
sure distribution,  Sodium,  Detergents. 

Petroleum  fluids  are  recovered  from  an  under- 
ground reservoir  after  the  production  zone  is  wa- 
tered out.  A  water  insoluble  gas,  which  may  or 
may  not  be  oil  soluble,  is  injected  into  the  reser- 
voir. If  the  initial  gas  is  not  soluble  in  oil,  a  second 
gas  is  added.  This  gas  may  be  soluble  in  oil  or 
water,  or  both.  The  gas  and  water  contact  becomes 
gas,  oil,  and  water  so  that  the  water  leg  no  longer 
acts  as  a  barrier  to  water  soluble  gases.  The  soluble 
gases  dissolve  into  their  solute  reservoir  fluids.  The 
formation  is  then  treated  with  one  or  more  com- 
pression waves  or  soundwaves  of  from  one  shock 
wave  to  50,000  cycles  per  second.  The  dissolved 


gases  exil  the  solution,  forcing  the  entrapped  fluids 

of  the  reservoir  lo  exil  the  capillaries  and  be  pro- 
duced The  released  gases  ale  ledissolved  into  the 
freshly  exposed  oil  zone  and  the  cycle  is  repeated 
until  most  of  the  oil  is  produced.  (Cremmins- 
AEPCO) 
W88-04795 


MISCIBLE  OIL  RECOVERY  PROCESS, 

Mobil  Oil  Corp.,  New  York. 

K  J.  Hartman,  and  W.  R.  Shu. 

U.  S.  Patent  No.  4,678,036;  July  7,  1987,  7  p,  5  tab. 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  1080,  No  1,  p  135,  July  7,  1987. 

Descriptors:  'Patents,  'Oil  recovery,  'Oil  reser- 
voirs, 'Injection,  Additives,  Solvents,  Carbon  di- 
oxide, Oil  wells,  Flooding,  Solubility,  Hydrocar- 
bons. 

Oil  is  recovered  from  subterranean,  oil-bearing  res- 
ervoirs using  a  miscible  displacement  fluid  such  as 
carbon  dioxide  and  an  additive  such  as  butane.  The 
solvent  initially  injected  into  the  formation  con- 
tains a  large  amount  of  the  solubility  additive, 
which  is  progressively  reduced  as  the  flooding 
proceeds  and  more  solvent  is  injected.  The  solubil- 
ity additive  remains  in  the  reservoir  together  with 
residual  oil  not  displaced  by  the  initial  solvent  and 
acts  to  improve  the  solubility  of  the  residual  oil  in 
further  portions  of  solvents,  which  are  injected 
with  a  smaller  proportion  of  additive.  The  mixture 
of  solvent  and  additive  is  preferentially  injected  in 
slugs  with  intervening  water  slugs  to  improve  the 
sweep  of  the  process.  The  bank  of  solvent  may  be 
driven  through  the  reservoir  by  continuous  water 
injection  until  the  process  is  no  longer  economical- 
ly feasible.  (Cremmins-AEPCO) 
W88-04796 


POLYMERIZABLE  SURFACTANTS  FOR  PER- 
MEABILITY CONTROL  IN  WATER  FLOOD- 
ING, 

Mobil  Oil  Corp.,  New  York. 

K.  D.  Schmitt. 

U.  S.  Patent  No.  4,582,137;  April  15,  1986,  6  p,  1 

tab,  2  ref.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol  1065,  No  3,  p  1162-1163,  April 

15,  1986. 

Descriptors:  'Patents,  'Oil  recovery,  'Oil  reser- 
voirs, 'Surfactants,  'Permeability,  'Injection, 
Flooding,  Polymers. 

Oil  is  recovered  in  subterranean  formations  having 
two  or  more  zones  that  differ  in  their  permeability. 
Permeability  in  very  high  permeability  zones  is 
reduced  to  force  subsequently  injected  oil  displac- 
ing fluids  to  pass  into  zones  which  were  originally 
of  lower  permeability.  The  process  comprises  in- 
jecting an  aqueous  solution  containing  oil  displac- 
ing fluid  into  the  formation  so  that  the  fluid  passes 
through  at  least  one  of  the  more  permeable  strata 
and  displaces  oil  therein;  and  injecting  a  surfactant 
containing  oil  displacing  fluid  into  the  formation  to 
reduce  the  permeability  of  the  oil  depleted  highly 
permeable  zone.  (Cremmins-AEPCO) 
W88-04797 


SELF-PROPELLED  JET  AERATOR, 

Georgia  Tech  Research  Corp.,  Atlanta. 

For  primary   bibliographic   entry   see   Field   5D. 

W88-04800 


PROCESS  AND  APPARATUS  FOR  ION  EX- 
CHANGE BY  USE  OF  THERMALLY  REGEN- 
ERABLE  RESIN, 

Rohm  and  Haas  Co.,  Philadelphia,  PA. 

For  primary  bibliographic  entry  see  Field  3A. 

W88-04812 


APPARATUS    FOR   ELIMINATION   OF   BIO- 
FOULING, 

Mitsubishi  Electric  Corp.,  Tokyo  (Japan). 

N.  Tabata,  S.  Nakayama,  K.  Namba,  and  S. 

Yamauchi. 

U.  S.  Patent  No.  4,552,659;  November  12,  1985,  6 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5F — Water  Treatment  and  Quality  Alteration 


p,  4  fig.  Official  Gazette  of  the  United  States 
Patent  Office,  Vol  1060,  No  2,  p  781-782,  Novem- 
ber 12,  1985. 

Descriptors:  'Patents,  *Water  treatment,  *Water 
pollution  control,  *Biodegradation,  "Ozonation, 
•Cooling  water,  Water  cooling,  Algae,  Algal  con- 
trol, Shellfish,  Powerplants,  Ozone,  Clogging. 

Clogging  from  biofouling  in  the  water  conduit 
condenser  tubes  of  a  power  plant  cooling  system  is 
eliminated  by  continuously  feeding  ozone.  A  resid- 
ual ozone  concentration  of  about  0. 1  ppm  is  main- 
tained by  feeding  the  ozone  at  a  rate  corresponding 
to  the  residual  ozone  and  the  ozone  consumed  by 
the  oxidation  of  impurities.  The  rate  of  ozone  feed 
is  several  times  that  of  the  effective  residual  ozone 
concentration  of  about  0.5  ppm.  Elimination  of  the 
deposition  and  propagation  of  shellfish  and  algae 
on  the  walls  of  the  cooling  water  system  avoids 
water  pollution,  but  is  economically  unfeasible  for 
industrial  operation  because  the  ozone  costs  four 
times  more  than  chlorine.  (Cremmins-AEPCO) 
W88-04813 


REDUCING  TURBIDITY  IN  TURBID  WATERS, 

Nalco  Chemical  Co.,  Oak  Brook,  IL. 

S.  W.  Huang. 

U.  S.  Patent  No.  4,450,092;  May  22,   1984,  4  p. 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  1042,  No  4,  p  1666,  May  22,  1984. 

Descriptors:  *Patents,  *Water  treatment,  •Chemi- 
cal coagulation,  'Turbidity,  'Clarification,  Chemi- 
cal treatment,  Chlorides,  Sulfates,  Solubility,  Poly- 
mers. 

Compositions  for  reducing  turbidity  are  based  on 
coagulating  finely  divided  solids.  The  compositions 
are  prepared  by  mixing  or  blending  water  soluble 
compounds  and  a  water  soluble  organic  positively 
charged  polymeric  coagulant.  Examples  of  the 
water  soluble  compounds  are  aluminum  chloride, 
aluminum  sulfate,  ferric  chloride,  or  ferric  sulfate. 
The  positively  charged  coagulant  is  polydiallyl 
dimethylammonium  choloride  polymer.  The  com- 
position is  effective  in  treating  waters  having  a 
turbidity  of  20  nephelometric  turbidity  units. 
(Cremmins-AEPCO) 
W88-04829 


PROCESS     AND     APPARATUS     FOR     THE 
CHEMICAL-MECHANICAL  TREATMENT 

AND  PURIFICATION  OF  GROUNDWATERS 
SURFACE  WATERS  AND  EFFLUENTS, 

Passavant-Werke  Michelbacher  Huette,  Aarbergen 

(Germany,  F.R.). 

For   primary   bibliographic   entry   see   Field    5D. 

W88-04832 


GETTING  THE  LEAD  OUT:  REDUCING  LEAD 
CONCENTRATION  IN  WATER, 

M.  Cousino,  J.  Bacharach,  and  J.  Heine. 

Public  Works  PUOAH,  Vol.  118,  No.  11,  p  68-70, 

November  1987.  2  fig. 

Descriptors:  *Lead,  'Corrosion,  'Metal  pipes, 
'Solder,  'Flux,  'Flushing,  Liming,  Hydrogen  ion 
concentration,  Corrosion  control,  Cost  analysis, 
Water  treatment. 

Measures  taken  to  deal  with  the  problem  of  lead  in 
the  water  system  of  South  Junior  High  School, 
Eau  Claire,  Wisconsin,  are  described.  Investigation 
of  other  systems  in  the  community  showed  that 
lead  was  high  elsewhere  and  that  flux  containing 
lead  was  used  by  about  80%  of  local  plumbers. 
Hot  water  systems,  however,  did  not  contain  high 
levels.  With  this  fact  in  mind,  local  officials  flushed 
the  cold  water  pipes  of  South  Junior  High  with  hot 
water;  large  amounts  of  flux  were  removed  by  this 
process.  In  addition,  the  city  public  works  depart- 
ment is  now  adding  lime  to  the  water  to  raise  the 
pH,  thus  lowering  the  aggressiveness  of  the  water. 
The  linear  polyphosphate  corrosion  inhibitor,  sold 
as  Aqua  Mag,  was  added  to  the  water  system  also 
aided  in  bringing  down  lead  levels  throughout  the 
city.  The  present  chemical  addition  program  in 
Eau  Claire  costs  $10,000  annually  to  treat  an  aver- 
age flow  of  9  million  gal/day.  (Rochester-PTT) 


W88-04874 


WATER  DISTRIBUTION  WITHOUT  STOR- 
AGE, 

Keizer  City  Water  Dept.,  OR. 

J.  W.  Nightengale,  W.  C.  Light,  E.  Butts,  and  C. 

Harrison. 

Public  Works  PUOAH,  Vol.  118,  No.  12,  p  35-36, 

December  1987.  1  tab. 

Descriptors:  'Water  distribution,  'Network 
design,  Pumps,  Hydropneumatic  storage,  Elevated 
storage,  Cost  analysis,  Control  systems,  Aquifer, 
Electric  power  costs,  Well  function. 

The  water  distribution  system  in  Keizer,  Oregon, 
has  no  elevated  storage  and  only  15,000  gallons  of 
ground  level  hydropneumatic  storage.  It  uses  13 
wells  to  supply  about  20,000  people.  This  system  is 
described  in  terms  of  energy  considerations,  pump 
controls,  peak  demands  and  auxiliary  power,  com- 
parative costs,  and  operating  flexibility.  A  cost 
comparison  of  water  distribution  systems  with  and 
without  storage  shows  that  first  costs  are  about  $ 
1.5  million  less  for  the  system  without  storage,  but 
the  annual  costs  are  about  $  20,000  higher,  which  is 
mainly  due  to  the  difference  in  electricity  costs. 
One  1 80-gallon/min  pump  runs  continuously,  and 
the  sequencing  of  the  other  pumps  is  accomplished 
by  a  ladder  logic  programmable  controller.  There 
are  both  central  and  local  controllers  in  the  Keizer 
system.  The  characteristics  that  make  distribution 
without  storage  practical  are  a  high-yield  aquifer 
directly  under  the  distribution  network,  no  high 
ground,  low  cost  reliable  electrical  power,  and 
readily  available  well  sites.  (Rochester-PTT) 
W88-04875 


PUBLIC  OPINION  ON   WATER   REUSE  OP- 
TIONS, 

California    Univ.,    Berkeley.    School    of    Public 

Health. 

For  primary  bibliographic   entry  see   Field   5D. 

W88-04883 


DEVELOPMENT  OF  REGULATIONS  FOR  RA- 
DIONUCLIDES IN  DRINKING  WATER, 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Drinking  Water. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-04981 


EXTREME  LEVELS  OF  222-RN  AND  U  IN  A 
PRIVATE  WATER  SUPPLY, 

Maine  Univ.,  Orono.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05002 


RADIUM-226  AND  RADON-222  IN  DOMESTIC 
WATER  OF  HOUSTON-HARRIS  COUNTY, 
TEXAS, 

Texas  Univ.  Health  Science  Center  at  San  Anto- 
nio. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-05003 


RADON  IN  WATER  SUPPLY  WELLS:  TREAT- 
MENT FACILITY  REQUIREMENTS  AND 
COSTS, 

Pirnie  (Malcolm),  Inc.,  Paramus,  NJ. 
D.  J.  Hiltebrand,  J.  E.  Dyksen,  and  K.  Raman. 
IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  521-534,  3  fig, 
3  tab,  10  ref. 

Descriptors:  'Radon,  'Water  supply,  'Water  treat- 
ment, 'Water  quality  control,  Groundwater  pollu- 
tion, Air  pollution,  Drinking  water,  Activated 
carbon,  Aeration,  Costs,  Economic  aspects. 

Radon-222  is  an  inert,  noble  gas  that  is  formed  by 
the  radioactive  decay  of  the  element  radium-236. 
Radon  can  enter  the  drinking  water  supply  from 
radioactive  mining  operations,  industrial  discharge 


or  the  decay  of  naturally  occurring  radium  within 
the  local  bedrock.  Most  often,  Rn  occurs  naturally 
in  groundwater  as  a  result  of  the  decay  of  Ra  in 
water  and  in  the  rock  and  soil  matrix  surrounding 
the  water.  The  concentration  of  radon  in  water 
supplies  ranges  from  the  background  levels  of  < 
50  pCi/1),  which  is  normally  found  in  the  surface 
supplies,  to  >  1,000,000  pCi/1  in  drilled  wells. 
Although  both  granulated  activated  carbon  (GAC) 
and  packed  tower  aeration  have  been  identified  as 
the  most  effective  technologies  for  the  removal  of 
Rn  from  drinking  water,  the  long  empty  bed  con- 
tact times  can  result  in  the  need  for  a  larger 
number  of  contactors  than  would  be  practical. 
Based  upon  the  facility  requirements  and  costs  it 
would  appear  that  packed  tower  aeration  will 
become  the  most  viable  treatment  alternative. 
However,  the  selection  of  a  particular  treatment 
method  to  remove  Rn  will  need  to  include  an 
evaluation  of  the  potential  air  quality  concerns 
created  by  the  exhaust  gases  from  the  aeration 
system  which  will  contain  Rn.  (See  also  W88- 
04980)  (Lantz-PTT) 
W88-05011 


OCCURRENCE  AND  TREATMENT  OF  URANI- 
UM IN  POINT  OF  USE  SYSTEMS  IN  COLO- 
RADO, 

EDC,  Inc.,  Lakewood,  CO. 
F.  T.  Varani,  R.  T.  Jelinek,  and  R.  J.  Correll. 
IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  535-546,  3  fig, 
3  tab,  9  ref. 

Descriptors:  'Colorado,  'Water  quality  control, 
'Uranium,  'Water  treatment,  'Water  pollution 
sources,  Groundwater  quality,  Ion  exchange, 
Brines,  Radioactivity,  Drinking  water,  Alpha  radi- 
ation, Spectroscopy,  Economic  aspects,  Costs. 

Two  wells  with  gross  alpha  and  uranium  concen- 
trations of  concern  were  included  in  this  two  year 
investigation.  Discussed  are  the  234-U/238-U 
ratios  observed  in  the  area,  present  loading  and 
regeneration  results  from  pilot  and  full-scale  ion 
exchange  systems,  and  techniques  for  disposal  of 
radioactive  regenerant  brines.  Although  maximum 
contaminant  levels  (MCLs)  for  uranium  have  not 
been  adopted  at  this  time,  the  school  district  decid- 
ed to  implement  a  system  to  remove  uranium  from 
water  used  for  drinking  and  other  purposes  at 
several  facilities.  The  following  conclusions  were 
drawn:  (1)  If  all  the  contributors  to  the  gross  alpha 
activity  of  a  water  cannot  be  accounted  for  using 
common  techniques  for  uranium  analysis,  the 
alpha-spectroscopic  analysis  should  be  used  to  de- 
termine the  individual  contributions  from  234-U 
and  238-U;  (2)  Consistent  removal  of  high  levels  of 
gross  alpha  activity  from  well  water  to  levels 
acceptable  for  drinking  water  may  be  accom- 
plished at  reasonable  cost  for  small  systems  with 
conventional  water  softening  equipment  employ- 
ing a  strong  base  anionic  ion  exchange  resin;  and 
(3)  Disposal  of  uranium-laden  brines  is  site-specif- 
ics with  costs  and  methods  of  disposal  driven  by 
safety  and  regulations.  (See  also  W88-04980) 
(Lantz-PTT) 
W88-05012 


RESPONDING  TO  CUSTOMER  CONCERNS 
ABOUT  HOME  TREATMENT  DEVICES, 

San  Jose  Water  Co.,  CA. 

R.  S.  Yoo. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.   10,  p  34-38  ,  October 

1987.  2  fig,  3  ref. 

Descriptors:  *Point-of-entry  treatment,  'Water 
treatment,  Bottled  water,  Drinking  water,  Educa- 
tion, Consumer  protection,  Water  users,  Utilities. 

Although  utilities  are  not  in  competition  with  bot- 
tled water  or  home  water  treatment  device  suppli- 
ers, part  of  a  utility's  responsibility  is  to  ensure  that 
customers  are  not  subjected  to  false  or  misleading 
information.  Unscrupulous  salespeople  can  cause 
serious  public  relations  problems  for  water  utilities. 
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Utilities  must  determine  (1)  how  to  educate  their 
customers  about  tap  water  quality,  and  (2)  how  to 
deal  with  fraudulent  advertising  practices  associat- 
ed with  bottled  water  or  home  treatment  device 
promotions.  A  proactive  approach  to  education 
and  a  commitment  to  take  action  against  false 
advertisers  are  necessary  elements  of  an  effective 
public  awareness  campaign.  (Rochester-PTT) 
W88-05081 


ORGANIZING  WATER  QUALITY  DISTRICTS 
IN  NEW  YORK  STATE, 

New  York  State  Dept.  of  Health,  Albany.  Bureau 

of  Public  Water  Supply  Protection. 

M.  E.  Burke,  and  G.  A.  Stasko. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  10,  p  39-41,  October  1987. 

lfig. 

Descriptors:  *Point-of-entry  treatment,  'Water 
treatment,  'Drinking  water,  'Public  utility  dis- 
tricts, New  York,  Legislation. 

The  state  of  New  York  has  passed  enabling  legisla- 
tion for  the  formation  of  water  districts  that  carry 
out  point-of-entry  treatment  device  programs  in 
cases  of  private  well  contamination.  Guidelines 
have  been  developed  to  assure  that  the  devices  are 
properly  installed,  operated,  and  maintained  by  the 
water  districts  once  they  are  organized.  This  pro- 
gram is  expected  to  ensure  safe  drinking  water  for 
about  3  million  people  at  reasonable  cost.  The 
following  aspects  of  this  program  are  discussed: 
legislation,  implementation,  regulations,  approval 
procedure,  operational  requirements,  program  de- 
velopment, water  quality  treatment  districts,  and 
future  applications.  (Rochester-PTT) 
W88-05082 


TESTING  AND  EVALUATING  POINT-OF-USE 
TREATMENT  DEVICES  IN  CANADA, 

Health  and  Welfare  Canada,  Ottawa  (Ontario).  En- 
vironmental Health  Centre. 
R.  S.  Tobin. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  10,  p  42-45,  October  1987. 
23  ref. 

Descriptors:  'Drinking  water,  *Point-of-use  treat- 
ment, 'Water  treatment,  Canada,  Water  treatment 
facilities,  Public  Health,  Disinfection,  Ozonation, 
Chlorination,  Distillation,  Reverse  osmosis,  Ce- 
ramic candle  filters,  Education. 

The  role  of  the  Department  of  National  Health  and 
Welfare  (NHW,  Canada)  in  protecting  users  of 
point-of-use  treatment  devices  in  Canada  is  de- 
scribed. History  of  NHW  involvement,  involve- 
ment with  other  agencies,  activated  carbon  de- 
vices, water  softeners,  the  program  of  testing  and 
evaluation  of  disinfection  devices  (UV  light,  ce- 
ramic candle  filters,  ozonation,  iodination,  chlorin- 
ation, distillation,  and  reverse  osmosis),  and  assess- 
ment of  devices  are  covered.  Although  there  is  no 
specific  regulation  governing  point-of-use  devices, 
voluntary  compliance  with  NHW  recommenda- 
tions has  been  at  least  partially  responsible  for 
improving  the  correspondence  between  claims 
made  and  performance  of  the  devices  on  the 
market.  Many  types  of  water  treatment  devices 
have  been  tested  and  some  of  the  advantages  and 
disadvantages  of  each  are  described.  A  series  of 
publications  on  these  devices  has  helped  to  inform 
the  scientific  and  lay  population  of  their  correct 
application.  (Rochester-PTT) 
W88-05083 


POINT-OF-USE  TREATMENT  FOR  TURBIDI- 
TY REMOVAL  IN  A  MUNICIPAL  SYSTEM, 

URS  Co.,  Colorado  Springs,  CO. 

D.  F.  Greve,  and  R.  L.  Fultz. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.   79,  No.    10,  p  46-52  ,  October 

1987.  5  fig,  4  tab,  11  ref. 

Descriptors:  'Drinking  water,  'Point-of-use  treat- 
ment, 'Turbidity,  'Water  treatment,  Water  treat- 
ment facilities,  Pilot  study,  Safe  Drinking  Water 
Act,  Wyoming,  Regulations. 


Point-of-use  treatment  was  evaluated  as  a  method 
for  providing  water  in  compliance  with  federal 
regulations  to  consumers  served  by  unfiltered 
transmission  mains  in  Sheridan,  Wyoming.  The 
study  reviewed  current  regulatory  requirements 
for  point-of-use  treatment  and  point-of-use  technol- 
ogies and  equipment  for  turbidity  removal.  A  pilot 
test  was  conducted  to  evaluate  the  potential  of 
point-of-use  devices  to  provide  a  reliable  and  eco- 
nomical means  of  meeting  regulatory  requirements. 
The  results  of  the  pilot  program  together  with  the 
evaluation  of  regulatory  requirements  indicated 
that  point-of-use  treatment  is  not  a  feasible  means 
of  providing  potable  water  to  taps  on  the  Sheridan 
municipal  system  upstream  of  the  water  treatment 
plant.  Reasons  for  rejection  include  inadequate  ca- 
pacity of  available  devices,  inability  to  meet  the 
Safe  Drinking  Water  Act  Turbidity  standard  con- 
sistently, extremely  high  maintenance  costs,  and 
likelihood  that  the  proposed  system  would  prove 
unacceptable  to  the  Environmental  Protection 
Agency.  (Rochester-PTT) 
W88-05084 


POINT-OF-USE  AND  POINT-OF-ENTRY 
DRINKING  WATER  TREATMENT, 

Olin  Corp.,  Cheshire,  CT.  Olin  Research  Center. 
L.  T.  Rozelle. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  10,  p  53-59,  October  1987. 
7  tab,  40  ref. 

Descriptors:  'Drinking  water,  'Point-of-use  treat- 
ment, *  Point-of-entry  treatment,  'Water  treatment, 
Water  treatment  facilities,  Activated  carbon,  Par- 
ticulate filters,  Adsorptive  filters,  Ion  exchange, 
Distillation,  Reverse  osmosis,  Cost  analysis,  Bacte- 


Point-of-use  and  point-of-entry  water  treatment 
systems  that  utilize  tested  and  proven  methods  are 
an  effective  alternative  to  conventional  systems  for 
the  reduction  of  chemical  contaminants  to  accepta- 
ble levels.  Reverse  osmosis  is  the  most  universally 
effective  technology  for  reducing  inorganic  con- 
taminants. Adsorption  by  activated  carbon  is  the 
most  universally  effective  method  for  reducing 
organic  contamination.  Several  technologies  (par- 
ticulate filters,  adsorptive  filters,  reverse  osmosis, 
ion  exchange,  and  distillation)  and  their  placements 
(countertop,  faucet-mounted,  undersink  cold  tap, 
and  undersink  line  by-pass)  are  discussed.  Field 
studies  concerning  point-of-use  and  point-of-entry 
water  treatment  show  this  technology  to  be  effec- 
tive for  community  application.  Thus  far,  bacterial 
growth  in  these  devices  has  not  been  shown  to  be  a 
health  problem.  Preliminary  cost  information  indi- 
cates the  advantages  of  point-of-use  systems,  espe- 
cially for  small  communities.  (Author's  abstract) 
W88-05085 


MICROBIOLOGICAL  CHARACTERISTICS  OF 
THIRD-FAUCET  POINT-OF-USE  DEVICES, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

D.  J.  Reasoner,  J.  C.  Blannon,  and  E.  E. 

Geldreich. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  10,  p  60-66,  October  1987. 

12  fig,  2  tab,  17  ref. 

Descriptors:  'Point-of-use  treatment,  'Drinking 
water,  'Bacterial  analysis,  'Water  treatment, 
Silver,  Copper,  Disinfection,  Carbon  filters,  Water 
treatment  facilities,  Heavy  metals,  Bactericides. 

Studies  of  third-faucet  point-of-use  treatment  de- 
vices indicated  that  the  bacteriological  quality  of 
product  water  varies  among  units  of  the  same 
design  as  well  as  among  units  of  different  design. 
The  development  of  bacterial  populations  is  affect- 
ed by  the  length  of  time  a  filter  cartridge  is  service, 
water  temperature,  flow  rate,  materials  of  con- 
struction, and  the  quality  of  the  influent  water. 
Although  some  units  contain  silver  as  a  bacterios- 
tatic agent,  its  effectiveness  is  questionable  because 
the  concentrations  of  heterotrophic  bacteria  associ- 
ated with  such  units  are  often  as  high  as  those  from 
units  that  do  not  contain  silver.  (Author's  abstract) 
W88-05086 


MICHOIIIOLOGK'AL  (  IIAHAd  KKISI  l<  8  <>l 
POINT-OF-USE  PRECOAT  CARBON  III  1 1  MS. 

Everpure,  Inc.,  Wcstmont.  II. 

P.  Regunathan,  and  W.  H.  Bcauman. 

Journal  of  the  American  Water  Works  Ana 

JAWWA5,  Vol.  79,  No.  10,  p  67-75,  October  1987. 

4  fig,  9  tab,  32  ref. 

Descriptors:  'Point-of-use  treatment,  'Water  treat- 
ment, 'Carbon  filters,  'Drinking  water,  'Coli- 
forms,  'Viruses,  'Protozoa,  Silver,  Copper,  Water 
treatment  facilities,  Heavy  metals,  Bactericides. 

Experiments  conducted  with  commercial  point-of- 
use  precoat  carbon  filters  showed  that  these  filters 
can  significantly  and  consistently  reduce  the  heter- 
otrophic plate  count  (HPC)  coliforms,  enteric  vi- 
ruses, and  protozoan  cysts  in  water.  Although  the 
effect  of  silver  in  the  precoat  filters  on  HPC  orga- 
nisms was  inconclusive,  the  presence  of  silver  dra- 
matically reduced  coliform  levels.  The  antimicro- 
bial effect  of  copper  in  these  filters  was  similar  to, 
but  much  less  than,  that  of  silver.  (Author's  ab- 
stract) 
W88-05087 


POINT-OF-USE  AND  POINT-OF-ENTRY 
TREATMENT  ON  LONG  ISLAND, 

ERM-Northeast,  Inc.,  Plainview,  NY. 

J.  A.  DeFilippi,  and  J.  H.  Baier. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  10,  p  76-81,  October  1987. 

3  fig,  9  tab,  6  ref. 

Descriptors:  'Point-of-use  treatment,  'Water  treat- 
ment, 'Point-of-entry  treatment,  'Drinking  water, 
Nitrates,  Aldicarb,  Agricultural  chemicals,  Long 
Island,  New  York,  Water  treatment  facilities, 
Aquifers,  Pollution,  Cost  analysis. 

A  home  demonstration  project  with  point-of-use 
and  point-of-entry  devices  on  the  North  Fork  of 
Long  Island,  New  York,  showed  that  this  type  of 
water  treatment  is  applicable  in  areas  where  devel- 
opment is  not  intensive  and  where  homes  are 
served  by  individual  wells.  The  home  demonstra- 
tion project  involved  monitoring  the  performance 
of  18  installed  units  in  an  area  of  Long  Island 
where  the  aquifer  is  contaminated  with  aldicarb 
and  other  agricultural  chemicals  and  where  ni- 
trates greater  than  10  mg/1  occur  in  16-17%  of 
wells  and  5-10  mg/1  occur  in  another  26-31%. 
Average  annual  cost/home  of  point-of-use  devices 
are  estimated  at  $225-290.  Because  control  and 
monitoring  of  point-of-use  and  point-of-entry  sys- 
tems are  the  keys  to  protecting  public  health,  these 
systems  should  not  be  allowed  to  evolve  without 
regulation.  (Rochester-PTT) 
W88-05088 


CONTROLLING  ARSENIC,  FLUORIDE,  AND 
URANIUM  BY  POINT-OF-USE  TREATMENT, 

Environmental     Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

K.  R.  Fox,  and  T.  J.  Sorg. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  10,  p  81-84,  October  1987. 

3  fig,  5  tab,  4  ref. 

Descriptors:  'Point-of-use  treatment,  'Drinking 
water,  'Arsenic,  'Water  treatment,  'Fluoride, 
'Uranium,  'Reverse  osmosis,  'Ion  exchange,  Acti- 
vated alumina,  Activated  carbon,  Water  treatment 
facilities,  Heavy  metals,  Taste,  Beryllium,  Mercu- 
ry, Selenium,  Lead,  Cadmium,  Chromium,  Dis- 
solved solids. 

Characteristics  of  point-of-use  devices  suitable  for 
removing  inorganic  contaminants  are  described. 
Five  techniques  are  in  use  for  point-of-use  treat- 
ment: reverse  osmosis,  activated  alumina  systems, 
ion  exchange  systems,  granular  activated  carbon 
systems,  and  distillation.  The  Environmental  Pro- 
tection Agency  has  approved  the  first  three  of 
these  for  inorganic  contaminant  removal;  laborato- 
ry and  field  studies  with  these  units  were  conduct- 
ed. Ion  exchange  and  activated  alumina  units  em- 
ployed in  Alaska  and  Oregon  performed  well 
when  the  media  were  properly  prepared.  Remov- 
als by   low-pressure  reverse   osmosis   units  were 
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good,  but  could  not  bring  extremely  high  As  (1.08 
mg/1)  to  less  than  the  maximum  contaminant  level 
(MCL).  High  pressure  units  worked  well,  howev- 
er. Point-of-use  RO  systems  in  San  Ysidro,  New 
Mexico,  are  lowering  influent  As  and  F  levels  to 
below  the  MCLs.  Unexpected  coliforms  were 
found  in  three  units.  Taste  of  the  water  was  im- 
proved by  RO.  Anion  exchange  systems  in  Colora- 
do and  New  Mexico  performed  well  in  lowering  U 
concentrations  in  different  water  supplies  from  a 
range  of  22-104  ug/1  to  <2  ug/1.  A  laboratory 
study  with  a  point-of-use  unit  showed  excellent 
removal  of  Be,  Hg,  Se  (IV  and  VI),  Pb,  Cd,  Cr, 
(III  and  VI),  and  F,  as  well  as  lowering  total 
dissolved  solids  and  other  natural  constituents. 
(Rochester-PTT) 
W88-05089 


MODELING  POINT-OF-ENTRY  RADON  RE- 
MOVAL BY  GAC, 

Maine  Univ.  at  Orono.  Dept.  of  Civil  Engineering. 
J.  D.  Lowry  and,  and  S.  B.  Lowry. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  10,  p  85-88,  October  1987. 
7  fig,  3  tab,  28  ref. 

Descriptors:  *Water  treatment,  *Point-of-use  treat- 
ment, *Drinking  water,  *Radon,  *Activated 
carbon,  Carbon  filters,  Water  treatment  facilities, 
Cost  analysis,  Aeration,  Radioisotopes. 

A  design  model  for  point-of-entry  granular  activat- 
ed carbon  (GAC)  removal  of  222Rn  from  drinking 
water  was  developed  and  GAC  technology  was 
installed  and  monitored  in  more  than  100  homes 
across  the  United  States.  More  than  85%  of  the 
units  employ  carbon  D  and  10%  use  carbon  C. 
Eighty  percent  of  all  units  are  in  the  1.7-cu  ft 
category,  with  the  rest  in  the  1-3  cu  ft  range.  Three 
units  malfunctioned,  probably  due  to  shifting  of 
support  gravel  in  transit  leading  to  GAC  channel- 
ing. Removal  of  the  results  from  these  units  from 
the  data  base  leads  to  an  average  222Rn  removal 
figure  of  98.9%.  A  number  of  factors  have  pre- 
vented aeration  from  becoming  as  popular  as  GAC 
in  point-of-entry  222Rn  removal.  These  include: 
the  requirement  to  repressurize  the  water  supply, 
an  installed  cost  more  than  three  times  that  of 
GAC,  limited  removal  capabilities  of  some  aer- 
ation methods,  and  a  significant  maintenance  re- 
quirement, which  increases  the  cost  differential 
with  time.  (Rochester-PTT) 
W88-05090 


5G.  Water  Quality  Control 


COMPLYING    WITH    LAND    APPLICATION 
REGULATIONS, 

Bio  Gro  Systems,  Inc.,  Annapolis,  MD. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-04512 


QUALITY  GROUNDWATER  FOR  TOMOR- 
ROW, 

Miljoestyrelsen,  Copenhagen  (Denmark). 

J.  Forslund. 

Water  Resources  Journal,  No.  152,  p  7-9,  March 

1987.  2  fig. 

Descriptors:  'Water  quality  control,  ♦Groundwat- 
er pollution,  *Groundwater  quality,  *Water  pollu- 
tion control,  Nitrates,  Denmark,  Water  quality 
control,  Pesticides,  Fertilizers,  Drinking  water, 
Water  supply,  Regulations. 

Groundwater  has  long  been  considered  a  source  of 
safe  drinking  water.  In  general,  it  is  better  protect- 
ed and  of  higher  chemical  quality  than  surface 
water.  During  recent  decades,  however,  changing 
activities  at  the  soil  surface  have  influenced  the 
quality  of  groundwater.  Denmark  has  a  large  agri- 
cultural sector  with  statistics  on  land  use,  the  use 
of  fertilizers  and  pesticides,  groundwater  and  rain 
water  quality  covering  many  years.  A  comprehen- 
sive study  of  nitrate  concentrations  in  groundwater 
was  carried  out  in  1983  by  the  Danish  Agency  for 
Environmental  Protection  with  assistance  from  the 
regional  authorities.  The  study  was  based  on  the 
analysis  of  samples   of  groundwater   from   some 


10,000  wells  and  of  samples  of  drinking  water  from 
2,800  groundwater  supply  systems  throughout  the 
country.  A  time-series  analysis  showing  trends  of 
nitrate  concentrations  in  drinking  water  from  1984 
waterworks  has  been  completed.  These  statistics 
indicate  that  the  pollution  of  groundwater  in  Den- 
mark is  due  primarily  to  the  increase  in  nitrate 
concentration.  In  some  areas,  increasing  acidifica- 
tion has  also  been  noticed.  The  growing  use  of 
pesticides  in  agriculture  will  increase  the  degree  of 
pollution  of  groundwater.  The  risk  of  groundwater 
deterioration  is  definitely  escalating.  Measures  to 
avert  the  threat  of  pollution  through  the  ever- 
increasing  use  of  fertilizers  and  pesticides  must  be 
implemented  before  it  is  too  late.  An  action  plan 
against  the  further  pollution  of  groundwaters  by 
nitrate  and  organic  compounds  was  initiated  by  the 
Danish  Government  in  1985.  It  provides  for  re- 
stricting the  application  of  manure  and  setting 
limits  for  dunghills  and  silage  stores  in  order  to 
stop  percolation.  In  addition,  intensive  research 
programs,  aimed  at  the  reduction  of  nitrate  release, 
will  be  carried  out  for  a  period  of  three  years. 
(Lantz-PTT) 
W88-04513 


ABANDONED  WELLS:  HOW  ONE  STATE 
DEALS  WITH  THEM, 

Minnesota  Dept.  of  Health,  Minneapolis. 

J.  D.  Nye. 

Water  Well  Journal  WWJOA9,  Vol.  41,  No   9  p 

42-46,  September  1987.  2  tab. 

Descriptors:  *Abandoned  wells,  'Minnesota, 
*Well  seepage,  'Water  pollution  prevention,  Well 
casings,  Grouting. 

Abandoned  wells  are  water  wells  whose  use  has 
been  discontinued  or  are  in  such  disrepair  that 
continued  use  is  impractical  or  hazardous.  Un- 
sealed abandoned  wells  can  act  as  conduits  or 
channels  for  contamination  to  reach  groundwater. 
The  threat  of  open  holes  serving  as  passageways 
for  surface  or  near-surface  contamination  poses  a 
major  problem  to  groundwater.  The  total  number 
of  abandoned  well  can  be  visualized  by  realizing 
that  approximately  100,000  to  400,000  active  wells 
are  estimated  to  exist  in  the  state  of  Minnesota. 
The  abandoned  well  program  has  been  one  of  the 
target  projects  for  extra  effort  by  the  Minnesota 
Department  of  Health  because  of  the  recognition 
of  its  importance  in  protecting  groundwater.  Rec- 
ognizing that  a  large  number  of  abandoned  wells 
exist  with  varying  hazards,  an  abandonment  priori- 
ty has  been  developed:  (1)  Major  well  abandoned 
efforts  have  been  the  target  for  abandoned  wells 
located  in  areas  of  major  pollutant  discharge  or 
where  wells  intercept  contamination  plumes;  (2) 
Developments  with  private  wells  annexed  by  and 
connected  to  municipal  water  systems  since  cross- 
connection  hazard  exists  between  the  water  sys- 
tems; (3)  Demolition,  rehabilitation  or  construction 
areas  or  where  there  are  problems  of  scheduling 
proper  sealing  while  access  is  available;  (4)  Wells 
improperly  constructed,  located  or  maintained. 
Wells  with  faulty  seals  or  casings,  multi-aquifer 
wells,  recharge  or  disposal  wells,  wells  near  con- 
tamination sources  such  as  septic  systems;  (5)  Wells 
in  geologically  sensitive  areas,  wells  completed  in 
or  through  carbonates  (limestone);  and  (6)  All 
other  abandoned  wells.  Sealing  and  inspection  of 
abandoned  wells,  sampling  of  water  from  aban- 
doned wells  in  industrial  or  commercial  areas, 
casing  removal,  grouting,  and  writing  on  aban- 
doned well  reports  are  further  highlights  of  this 
paper.  (Lantz-PTT) 
W88-04526 


The  quantitative  determination  of  chlorine  by  back 
titration  with  iodine  after  addition  of  known  excess 
phenylarsine  oxide  (PAO)  in  pH  4  acetate  buffered 
solution  is  a  recognized  standard  method  for  total 
residual  chlorine  determination.  Titration,  as  op- 
posed to  color  comparison  or  spectrophotometric 
procedures,  eliminates  error  due  to  coloration  of 
the  sample  and  provides  direct  calibration  by 
standardized  titration  reagents.  The  back  titration 
procedure,  in  contrast  to  the  total  residual  chlorine 
potentiometric  electrode  probe  or  the  forward  ti- 
tration, prevents  iodine  losses  by:  iodine  volatility, 
reducing  agents,  substitution  and  addition  reactions 
with  organic  compounds,  and  forming  iodate  using 
bromine  in  sea  water.  The  'Standard  Method*  pro- 
cedures use  reagent  concentrations  such  that  the 
titration  end  point  range  for  0.00  to  0.50  mg/1  is 
only  0.10  ml  of  the  0.0282  N  iodine  titrant.  Even 
when  the  recommended  0.01  ml  division  buret  is 
used,  relative  errors  in  the  final  results  can  be 
unacceptably  high  because  of  uncertainties  in  end 
point  location,  titrant  volume  increments  caused  by 
individual  titrant  drops,  and  buret  reading.  Clearly, 
these  relative  errors  could  be  decreased  if  a  lower 
concentration  iodine  titrant  with  the  correspond- 
ing larger  titrant  volumes  were  specified.  A  lower 
concentration  has  not  been  designated  for  two 
probable  reasons.  One  reason  is  sensitivity  of  locat- 
ing the  end  point,  especially  when  using  the  starch 
visual  indicator  procedure.  The  other  reason  is 
doubt  about  the  storage  stability  of  iodine  titrant 
solutions  which  are  more  dilute  than  the  specified 
standard  0.0282  N  concentration.  This  paper  de- 
scribes studies  that  compared  the  stability  of  a 
'Standard  Methods'  iodine  titrant  with  a  five-fold 
diluted  titrant  over  a  number  of  weeks  and  exam- 
ined end  point  indication  and  titrant  delivery 
errors.  The  results  suggest  how  to  obtain  better 
precision  and  thus  allow  reliable  measurements  at 
the  lower  concentrations  currently  of  interest  (i  e 
well  below  0.10  mg/1).  (Lantz-PTT) 
W88-O4590 


ACCURACY  AND  PRECISION  ENHANCE- 
MENT FOR  TOTAL  RESIDUAL  CHLORINE 
BACK  TITRATION, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Chemistry. 
L.  A.  Stockmeier,  C.  O.  Huber,  and  J.  E.  Kohl. 
Water     Pollution     Control     Federation     Journal 
JWPFA5,  Vol.  59,  No.  12,  p  1075-1077,  December 
1987.  2  fig,  1  tab,  4  ref. 

Descriptors:  'Chemical  analysis,  'Titration, 
'Chlorine,  Phenylarsine  oxide,  Iodine,  Amperome- 
try,  Precision. 


STOCHASTIC  WATER  QUALITY  OPTIMIZA- 
TION USING  IMBEDDED  CHANCE  CON- 
STRAINTS, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
Geography  and  Environmental  Engineering. 
J.  H.  Ellis. 

Water  Resources  Research  WRERAO,  Vol.  23, 
No.  12,  p  2227-2238,  December  1987.  6  fig,  82  ref. 

Descriptors:  'Water  quality,  'Optimization,  'Sto- 
chastic analysis,  'Cost  allocation,  'Mathematical 
models,  Biological  oxygen  demand,  Dissolved 
oxygen,  Flow  rates,  Simulation  analysis,  Mathe- 
matical analysis,  Streamflow. 

A  chance-constrained  stochastic  programming 
model  is  developed  for  water  quality  optimization. 
It  determines  the  least  cost  allocation  of  waste 
treatment  plant  biochemical  oxygen  demand 
(BOD)  removal  efficiencies,  subject  to  probabilis- 
tic restrictions  on  maximum  allowable  instream 
dissolved  oxygen  deficit.  The  new  model  extends 
well  beyond  traditional  approaches  that  assume 
streamflow  is  the  sole  random  variable.  In  addition 
to  streamflow,  other  random  variables  in  the  model 
are  initial  instream  BOD  level  and  dissolved 
oxygen  (DO)  deficit;  waste  outfall  rates,  BOD 
levels  and  DO  deficits;  deoxygenation  k  sub  1, 
reaeration  k  sub  2,  and  sedimentation-scour  rate  k 
sub  3  coefficients  of  the  Streeter-Phelps  DO  sag 
model;  photosynthetic  input-benthic  depletion 
rates  A  sub  i,  and  nonpoint  source  BOD  input  rate 
P  sub  i  for  the  Camp-Dobbins  extensions  to  the 
Streeter-Phelps  model.  These  random  variables 
appear  in  more  highly  aggregated  terms  which  in 
turn  form  part  of  the  probabilistic  constraints  of 
the  water  quality  optimization  model.  Stochastic 
simulation  procedures  for  estimating  the  probabili- 
ty density  functions  and  covariances  of  these  ag- 
gregated terms  are  discussed.  A  new  chance-con- 
strained programming  variant,  imbedded  chance 
constraints,  is  presented  along  with  an  example 
application.  In  effect,  this  method  imbeds  a  chance 
constraint  within  a  chance  constraint  in  a  manner 
which  is  loosely  associated  with  the  distribution- 
free  method  of  chance-constrained  programming. 
IT  permits  the  selection  of  unexpected  value  real- 
izations of  the  mean  and  variance  estimates  em- 
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ployed  in  the  deterministic  equivalents  of  tradition- 
al chance-constrained  models,  and  provides  a  con 
venient  mechanism  for  generating  constraint  prob- 
ability response  surfaces.  A  joint  chance-con- 
strained formulation  is  also  presented  which  illus- 
trates the  possibility  for  prescription  of  an  overall 
system  reliability  level,  rather  than  reach-by-reach 
reliability  assignment.  (Author's  abstract) 
W88-04603 


FIGHT  AGAINST  EUTROPHICATION  IN  THE 
INLET  OF  'ODENSE  FJORD'  BY  REAPING  OF 
SEA  LETTUCE  (ULVA  LACTUCA), 

Municipality  of  Odense  (Denmark).  Odense  Magis- 
tral. 

O.  T.  Frederiksen. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  10,  p  81-87,  1987.  4  fig,  2  tab. 

Descriptors:  'Water  quality  control,  'Wastewater 
treatment,  'Eutrophication,  *Odense  Fjord,  'Sea 
lettuce,  Aquatic  plants,  Macrophytes,  Pollution 
load,  Denmark,  Nitrogen,  Phosphorus,  Nutrients. 

Odense,  which  is  the  third  largest  city  in  Denmark, 
is  situated  at  the  head  of  the  inlet  of  'Odense  Fjord' 
-  a  shallow  inlet  area  of  54  sq  km.  Including  the 
discharge  of  industrial  wastewater,  the  total 
wastewater  load  corresponds  to  approximately 
400,000  p.e.,  which  is  treated  in  a  mechanical/ 
biological  treatment  plant.  There  is  currently  con- 
siderable plant  production  in  the  inlet,  especially  of 
macrophytes,  such  as  Ulva  lactuca  (Sea  Lettuce). 
The  Municipality  of  Odense  is  extending  its 
wastewater  treatment  to  include  the  removal  of 
nutrient  salts,  nitrogen  and  phosphorus.  Calcula- 
tions of  the  total  discharge  to  the  inlet  show  that 
80%  of  the  nitrogen  and  20%  of  the  phosphorus 
load  are  derived  from  the  catchment  area  which 
has  an  intensive  agricultural  production.  In  an  at- 
tempt to  reduce  this  discharge,  tests  have  been 
made  of  reaping  of  Ulva  lactuca  in  the  inlet,  and 
calculations  of  the  effects  of  the  reaping  have  been 
carried  out.  It  appears  that  if  sea  lettuce  is  reaped 
in  a  quantity  corresponding  to  approximately  8000 
tons  dry  matter  (DM)/year,  this  will  result  in  an 
improvement  of  the  wastewater  treatment;  to  5 
mg/1  in  the  effluent  for  nitrogen.  The  correspond- 
ing figures  for  phosphorus  are  approximately 
20,000  tons  DM/yr  and  30,000  tons  DM/yr,  and  2 
mg/1  and  0.3  mg/1,  respectively.  (Lantz-PTT) 
W88-04621 


UTILIZATION  OF  WATER  HYACINTH  FOR 
REMOVAL  AND  RECOVERY  OF  SILVER 
FROM  INDUSTRIAL  WASTEWATER, 

Instituto  Nacional  de  Tecnologia,  Rio  de  Janeiro 

(Brazil). 

For  primary  bibliographic  entry   see   Field   5D. 

W88-04622 


GREAT  LAKES  CLEANUP  EFFORT:  MUCH 
PROGRESS,  BUT  PERSISTENT  CONTAMI- 
NANTS REMAIN  A  PROBLEM, 

B.  Hileman. 

Chemical  and  Engineering  News,  Vol.  66,  No.  6,  p 

22-27,  February  1988.  2  fig,  2  tab. 

Descriptors:  'Lake  restorations,  'Great  Lakes, 
•Toxins,  'Decontamination,  'Cleanup,  'Ecosys- 
tems, Environmental  policy,  Interagency  coopera- 
tion, Pathology,  Teratogenicity,  Birds,  Fish,  Mam- 
mals, Public  health. 

The  Great  Lakes  Basin  is  an  ecosystem  of  unparal- 
leled complexity.  Author  reviews  recent  attempts 
to  address  persistence  of  toxic  substances  in  the 
Lakes.  Attempts  by  U.S.  and  Canadian  govern- 
ments to  restrict  influx  of  various  toxic  contami- 
nants are  discussed,  as  well  as  recent  large-scale 
outbreaks  of  pathology  and  teratogenicity  among 
the  Lakes'  fish,  bird  and  mammal  communities. 
Also  covered  are  perceived  human  health  effects 
from  exposure  to  toxics  in  the  Great  Lakes,  indus- 
trial sources  of  various  toxins,  attempts  to  upgrade 
wastewater  treatment  in  the  area,  and  new  plans 
for  implementing  cleanup  of  government-identified 
'areas  of  concern.'  The  author  concludes  that 
while  the  cleanup  effort  in  the  Great  Lakes  Basin 
has  made  substantial  progress  since  it  was  first 


initiated  in  1972,  solving  the  problem  of  persistent 
toxic  substances  will  take  many  more  years.  (Fried- 
mann-PTT) 

W88-04659 


PROCEEDINGS  OF  THE  SEVENTEENTH  MIS- 
SISSIPPI RESOURCES  CONFERENCE. 

Mississippi   State  Univ.,   Mississippi   State.   Water 

Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  6B. 

W88-04665 


REGULATIONS  FOR  IMPLEMENTING  THE 
PROCEDURAL  PROVISIONS  OF  THE  NA- 
TIONAL ENVIRONMENTAL  POLICY  ACT. 

Council  on  Environmental  Quality,   Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-04705 


HYDROLOGY  AND  POLLUTANT  REMOVAL 
EFFECTIVENESS  OF  WETLAND  BUFFER 
AREAS  RECEIVING  PUMPED  AGRICULTUR- 
AL DRAINAGE  WATER, 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Bio- 
logical and  Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  5C. 

W88-04742 


FINANCING  WATER  AND  SEWER  EXTEN- 
SIONS IN  URBAN  GROWTH  AREAS:  CUR- 
RENT PRACTICES  AND  POLICY  ALTERNA- 
TIVES, 

North   Carolina   Univ.,   Chapel   Hill.   Center   for 

Urban  and  Regional  Studies. 

For  primary  bibliographic  entry  see  Field  6C. 

W88-04746 


RISK  ASSESSMENT  FOR  THE  PROTECTION 
FROM  AND  THE  PREVENTION  OF  GROUND- 
WATER CONTAMINATION, 

Case  Western  Reserve  Univ.,  Cleveland,  OH. 
Dept.  of  Systems  Engineering. 
Y.  Y.  Haimes,  and  V.  Chankong. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-1 16819/ 
AS.  Price  codes:  A13  in  paper  copy,  A01  in  micro- 
fiche. Final  report  to  U.S.  Geological  Survey, 
Reston,  VA,  April  1987.  271  p,  40  fig,  21  tab,  204 
ref.  Project  No.  14-O8-O0O1-G1067. 

Descriptors:  'Risks,  'Groundwater  pollution, 
'Groundwater  management,  Computer  models, 
Multiobjective  planning,  Model  studies,  Evalua- 
tion. 

A  methodological  framework  is  presented  for  deal- 
ing with  uncertainty  associated  with  sources  of 
groundwater  contamination.  In  particular,  the 
framework  describes  how  risks  (due  to  groundwat- 
er contamination  and  resulting  from  these  uncer- 
tainties) can  be  assessed  for  any  given  prevention 
and/or  correction  management  policy.  The  proc- 
ess of  risk  assessment,  which  is  composed  of  risk 
identification,  risk  quantification,  risk  evaluation, 
and  risk  acceptance  and  management,  was  fol- 
lowed. The  aim  in  developing  appropriate  statisti- 
cal models  that  would  describe  major  sources  of 
contamination  (such  as  waste  disposal)  was  not 
achieved  due  to  inadequate  availability  of  empiri- 
cal data.  For  both  the  prediction  and  correction 
problems,  groundwater  models  were  required  to 
compute  the  movement  of  contaminants  from 
sources  to  supply  wells.  This  approach  does  not 
work  well  for  the  correction  problem  because  of 
the  inherent  nonlinearity  introduced  by  varying 
pumping  and  injection  rates.  Special  techniques  for 
dealing  with  bilinear  time-varying  distributed 
multi-objective  systems  were  investigated.  These 
include  optimal  pointwise  control,  successive 
linear  approximation,  and  multiobjective  dynamic 
programming.  Despite  the  voluminous  documenta- 
tion in  this  report,  some  of  the  work  presented  is 
mostly  exploratory.  A  general  framework  for  as- 
sessing risk  of  groundwater  contamination  was  de- 
veloped to  guide  the  research,  but  only  explorato- 
ry investigation  of  ideas  to  implement  each  step  in 
the  framework  was  possible.  Clearly  more  work  is 


needed   to  fine-tune  and   synthesize   the   Id 
produce  a  useful  workable  modeling  and  decision- 
making package.  (USGS) 
W88-04750 


ORGANIC  COMPOUND  EFFECTS  ON  SWELL- 
ING AND  FLOCCULATION  OF  UPTON- 
MONTMORILLONITE, 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

S.  Chen,  P.  F.  Low,  J.  H.  Cushman,  and  C.  B. 
Roth. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-104708/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Technical  Report  No.  178,  July  1987.  28  p, 
10  fig,  39  ref.  Contract  No.  14-08-000 1-G 10 16. 
Project  No.  USGS  G 101 6-04. 

Descriptors:  'Transport  processes,  'Organic 
chemicals,  'Clays,  'Flocculation,  Permeability, 
Swelling  clays,  Deflocculation,  Upton-Montmoril- 
lonite,  Dioxane,  Organic  compounds. 

The  swelling  and  shrinking  and  flocculation  and 
deflocculation  of  clays  is  of  fundamental  impor- 
tance in  the  transport  of  solutes  through  a  porous 
medium  because  these  processes  affect  the  perme- 
ability of  the  medium.  Since  organic  solutes  fre- 
quently occur  in  toxic  wastes,  an  investigation  was 
conducted  of  the  effect  of  eight  soluble  organic 
compounds,  representing  different  kinds  of  struc- 
tures and  functional  groups,  on  the  swelling  and 
flocculation  of  sodium  saturated  Upton-Montmo- 
rillonite.  These  compounds  were  ethanol,  1,4-diox- 
ane,  phenol,  urea,  benzamide,  ethylamine  hydro- 
chloride, acetic  acid,  and  sodium  acetate.  In  gener- 
al, the  compounds  which  ionize  in  water  exerted  a 
greater  effect  than  those  that  remain  unionized,  i.e., 
electrically  neutral.  However,  1,4-dioxane,  was  ex- 
ceptional in  that,  despite  its  electrical  neutrality,  it 
reduced  swelling  and  increased  flocculation  signifi- 
cantly. Possible  reasons  for  the  effects  of  the  differ- 
ent compounds  on  swelling  and  flocculation  were 
advanced.  (Cushman-Purdue  U.,  WRRC) 
W88-04759 


WATER  AERATION  AND  CIRCULATION  AP- 
PARATUS, 

P.  A.  Freeman. 

U.  S.  Patent  No.  4,308,137;  December  29,  1981,  7 
p,  5  fig,  1  ref.  Official  Gazette  of  the  United  States 
Patent  Office,  Vol  1013,  No  5,  p  1802-1803,  De- 
cember 29,  1981. 

Descriptors:  'Reaeration,  'Water  pollution  treat- 
ment, 'Lake  restoration,  'Patents,  'Aeration, 
'Aerators,  'Water  quality  control,  'Oxygenation, 
Water  circulation,  Bubbles,  Flotation,  Dissolved 
oxygen,  Oxygen  deficit,  Oxygen  balance,  Flushing. 

A  self-contained  and  portable  water  aeration  and 
circulation  apparatus  improves  or  maintains  water 
quality  in  natural  or  man-made  bodies  of  water.  A 
single  driving  unit  is  connected  to  a  water  circulat- 
ing or  agitation  device  well  below  the  surface  of 
the  body  of  water  and,  optionally,  a  bubble  genera- 
tor operating  at  the  water  surface.  A  mount  assem- 
bly includes  flotation  and  stabilizing  components  to 
maintain  the  assembly  in  an  upright  condition 
throughout  variations  in  the  tidal  flow  or  water 
current  so  that  the  water  circulation  device  con- 
tinuously induces  a  downward  flow  of  naturally 
oxygen-saturated  surface  water,  which  mixes  with 
oxygen-deficient  bottom  water  to  increase  dis- 
solved oxygen  and  provide  bottom  flushing  action. 
Optionally,  during  the  operation  of  the  driving 
system,  the  bubble  generator  augments  the  action 
of  the  water  circulation  device  by  introducing 
small  air  bubbles  into  the  flow  stream  from  which 
oxygen  dissolves  directly  into  the  bottom  water. 
(Cremmins-AEPCO) 
W88-04791 


APPARATUS   FOR   ELIMINATION   OF   BIO- 
FOULING, 

Mitsubishi  Electric  Corp.,  Tokyo  (Japan). 
For  primary  bibliographic  entry  see  Field  5F. 
W88-04813 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G — Water  Quality  Control 

CRITERIA    FOR    PROJECT    PERFORMANCE 
CERTIFICATION, 

Water  Pollution  Control  Federation,  Alexandria, 

VA. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-04880 


MINIMIZING  LIABILITIES  FACLNG  POTWS, 

Zorc,  Risseto  and  and  Weaver,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-04881 


INDUSTRY    INITIATES    SOURCE    PREVEN- 
TION, 

For   primary   bibliographic   entry   see   Field    5D. 
W88-04882 


REGULATION  OF  STORM  WATER  POINT 
SOURCE  DISCHARGES, 

Environmental    Protection   Agency,    Dallas,   TX. 

Region  VI. 

J.  J.  Korpics. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  1,  p  50-56,  January  1988.  2 

tab. 

Descriptors:  *Storm  water,  "Public  policy,  *Data 
acquisition,  'Urban  runoff,  'Water  pollution  con- 
trol, Environmental  Protection  Agency,  National 
Pollutant  Discharge  Elimination  System,  Regula- 
tions, Program  development,  Projections. 

Key  issues  involved  in  the  debate  over  regulation 
of  storm  water  through  the  National  Pollutant 
Discharge  Eliminations  System  (NPDES)  program 
are  examined.  The  Water  Quality  Act  of  1987  has 
given  EPA  more  time  and  a  better  framework  to 
deal  with  the  nagging  storm  water  control  prob- 
lem, but  WQA  also  has  created  some  new  prob- 
lems that  probably  will  not  become  fully  apparent 
until  proposed  regulations  are  released  in  1988.  Of 
primary'  importance  is  the  notion  that  EPA  is 
dealing  with  an  infant  program  and  must,  there- 
fore, move  cautiously  toward  a  goal  of  effectively 
controlling  storm  water  point  sources.  To  that  end, 
EPA  should  focus  on  qualitative  information  as  a 
first  step  toward  addressing  the  storm  water  prob- 
lem in  a  practical  and  cost-effective,  yet  environ- 
mentally sound,  manner.  The  timetable  for  promul- 
gation application  requirements  may  be  violated 
due  to  EPAs  current  tendency  toward  extensive 
sampling  requirements.  (Rochester-PTT) 
W88-04884 


DOE    HIGH-LEVEL    NUCLEAR    WASTE    RE- 
POSITORY PROGRAM  ~  AQUTFER  IMPACTS, 

Texas  Office  of  the  Governor,  Austin.   Nuclear 

Waste  Programs  Office. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-O4920 


ODL-FIELD      BREVE      CONTAMINATION—A 
CASE  STUDY,  LEA  COUNTY,  NEW  MEXICO, 

New   Mexico   Inst,    of  Mining   and   Technology, 

Socorro. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04923 


WETLANDS  OF  THE  CHESAPEAKE. 

For  primary  bibliographic  entry  see  Field  2L. 
W88-04934 


EPA  AND  THE  CHESAPEAKE  BAY, 

Environmental    Protection   Agency,    Washington, 

J.  S.  Cooper. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 
the  Conference  Held  April  9-11,  1985,  Easton, 
Maryland.  1985.  p  30-36. 

Descriptors:  *Regulations,  'Wetlands,  'Environ- 
mental protection,  'Water  quality  control,  'Chesa- 
peake Bay,  Estuaries,  Water  pollution  control. 
Ecology,  Environmental  Protection  Agency, 
Public  participation. 


The  Chesapeake  Bay  is  a  national  treasure.  How- 
ever, its  size  and  resources  can  create  the  impres- 
sion that  someone  else  will  always  be  around  to 
solve  the  problem  of  water  quality  and  wetland 
protection.  The  Environmental  Protection  Agency 
(EPA)  has  addressed  and  will  continue  to  address 
many  of  the  water  quality  problems  through  the 
Clean  Water  Act.  The  Agency  will  continue  work- 
ing with  other  federal  and  state  agencies  as  well  as 
on  wetlands  protection  programs  and  studies.  Wet- 
lands are  critical  to  the  Chesapeake  Bay's  health, 
and  preservation  and  protection  of  wetlands  re- 
quires a  joint  effort.  EPA  can  point  the  way,  but  in 
the  end  local  communities  will  have  to  make  manv 
of  the  key  decisions  that  will  determine  the 
progress  in  cleaning  up  the  Bay.  This  effort  re- 
quires consideration  of  the  following:  (1)  there 
cannot  be  unrestricted  development  and  healthy 
wetlands;  (2)  large-scale  industry  and  improved 
water  quality  cannot  exist  without  a  greater  ex- 
penditure on  water  pollution  control  equipment 
and  greater  enforcement  of  stricter  water  quality- 
standards;  and  (3)  the  ecology  of  the  Bay,  with  a 
watershed  from  six  states,  cannot  be  improved 
without  the  participation  and  help  of  all  six.  (See 
also  W88-04934)  (Lantz-PTT) 
W88-04938 


ROLE  OF  NON-TTDAL  AND  TIDAL  FRESH- 
WATER MARSHES  IN  REDUCING  NUTRTENT 
LNPUTS  LN  CHESAPEAKE  BAY, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-04941 


SUBMERGED  AQUATIC  VEGETATION  IN 
THE  CHESAPEAKE  BAY:  VALUE,  TRENDS 
AND  MANAGEMENT, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-04942 


MANAGEMENT  OF  AGRICULTURAL  DRAIN- 
AGE WATER  FOR  WATER  QUALITY, 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Soil 

Science. 

J.  W.  Gilliam. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 

the   Conference   Held   April   9-11,    1985,   Easton, 

Maryland.  1985.  p  208-215,  5  tab,  4  ref. 

Descriptors:  'Water  quality  management,  'Drain- 
age water,  Water  quality,  Agricultural  hydrology, 
Management  planning,  Estuaries,  Pollutant  load, 
Controlled  drainage,  Coastal  plains,  Riparian  vege- 
tation. Drainage  programs,  Channels,  Drainage  ef- 
fects. 

Improved  agricultural  drainage  management  tech- 
niques offer  a  solution  to  the  negative  impacts  that 
flow  from  cultivated  lands  can  have  on  bays  and 
estuaries.  Though  the  nutrients  in  drainage  water 
from  agricultural  lands  tend  only  to  be  slightly 
above  background  levels,  the  aggregate  loading 
from  vast  areas  of  cultivated  lands  can  lead  to 
significant  nutrient  loading  of  bays  and  estuaries. 
The  greatest  opportunity  for  management  deci- 
sions to  influence  the  quality  of  agricultural  drain- 
age water  before  it  reaches  estuaries  or  bays  is  in 
the  coastal  plain.  In  the  Atlantic  coastal  area,  the 
Coastal  Plain  supports  the  most  intensive  agricul- 
ture. Because  the  coastal  plain  lies  closer  to  the 
bays  and  estuaries  than  the  Piedmont  and  Moun- 
tains, less  purification  of  water  occurs  between  the 
fields  and  the  estuaries.  In  the  upper  Coastal  Plain 
where  artificial  drainage  is  not  as  essential,  riparian 
vegetation  between  the  field  and  stream  serves  to 
purify  the  agricultural  drainage  water.  If  these 
riparian  areas  are  cleared,  and  cultivated  land 
covers  most  of  the  land  area,  concentrations  of 
nutrients  in  the  streams  will  almost  certainly  in- 
crease. In  the  middle  and  lower  coastal  plains, 
where  artificial  drainage  is  essential  for  agricultural 
production,  some  new  drainage  water  management 
alternatives  which  show  considerable  promise  for 
maintaining  water  quality.  These  water  manage- 
ment techniques  appear  to  be  very  acceptable  to 
the  agricultural  sector  because  they  either  increase 
yields  or  have  no  effect  on  yields.  Some  agricultur- 


al water  management  techniques  which  could  ben- 
efit the  quality  of  bodies  of  water  receiving  agri- 
cultural drainage  water  are:  (1)  utilization  of  vari- 
ous combinations  of  surface  and  subsurface  drain- 
age; (2)  utilization  of  drainage  control  structures  in 
field  ditches;  and  (3)  Utilization  of  drainage  control 
structures  in  large  channelized  streams.  (See  also 
W88-04934)  (Lantz-PTT) 
W88-04953 


MLMMIZLNG  ADVERSE  EMPACTS  ON  WET- 
LANDS OF  WATER  QUALITY  ASSOCIATED 
WITH  FOREST  AND  AGRICULTURAL  PRAC- 
TICES, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS. 

C.  R.  Lee. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 

the   Conference   Held   April   9-11,    1985,   Easton, 

Maryland.  1985.  p  225-230,  2  fig,  2  ref. 

Descriptors:  'Water  pollution  control.  'Agricul- 
ture, 'Wetlands,  'Environmental  effects,  'Water 
quality,  'Forestry,  Suspended  solids,  Nutrients, 
Pesticides,  Agricultural  runoff,  Sedimentation 
basins,  Dams,  Filtration,  Nitrogen,  Surface  runoff, 
Phophorus. 

Several  control  techniques  exist  for  reducing  sus- 
pended solids,  nutrients  and  pesticides  associated 
with  runoff  from  forest  and  agricultural  operations 
that  enters  the  Chesapeake  Bay.  Vegetated  sedi- 
mentation ponds,  check  dams,  and  filtering  struc- 
tures can  reduce  suspended  solids  in  surface  runoff. 
Nitrogen  can  be  absorbed  by  plants  and  undergo 
denitrification  by  surface  soil  mechanisms.  There 
are  four  aspects  of  minimizing  adverse  impacts  on 
wetlands  of  water  quality  associated  with  forest 
and  agricultural  practices  that  need  additional  re- 
search. These  are:  (1)  demonstration  of  the  imple- 
mentation of  appropriate  control  measures  dis- 
cussed above;  (2)  quantification  of  the  effectiveness 
of  these  controls;  (3)  Determination  of  the  assimila- 
tion capacity  of  wetland  types;  and  (4)  Quantifica- 
tion of  contaminant  mobility  in  food  chains  associ- 
ated with  various  wetland  systems.  (See  also  W88- 
04934)  (Lantz-PTT) 
W88-04955 


URBANIZATION,  WATER  QUALITY  AND 
STORMWATER  MANAGEMENT  -  A  MARY- 
LAND PERSPECTIVE, 

Maryland   Water  Resources  Administration,  An- 
napolis. 
R.  L.  Harrill. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 
the  Conference  Held  April  9-11,  1985,  Easton, 
Maryland.  1985.  p  246-253,  1  tab,  9  ref. 

Descriptors:  'Urbanization,  'Environmental  ef- 
fects, 'Resources  management,  'Administrative 
regulations,  'Maryland,  'Stormwater  runoff, 
'Water  quality  control,  Management  planning, 
Runoff,  Urban  runoff,  Infiltration,  Retention. 

The  changes  in  a  hydrologic  system  caused  by 
urbanization  render  it  more  susceptible  to  contami- 
nation by  pollutants.  The  four  stormwater  manage- 
ment practices  incorporated  into  the  Maryland 
Stormwater  Management  Regulations  set  up  to 
control  runoff  are,  in  order  of  their  effectiveness: 
infiltration;  vegetated  swales  and  natural  depres- 
sion; 'wet'  ponds;  and  'dry'  ponds.  These  methods 
as  well  as  new  methods  are  being  explored  and 
developed  in  an  effort  to  develop  a  program  re- 
quiring some  form  of  water  quality  enhancement 
on  all  development  projects.  One  study,  being  con- 
ducted jointly  with  the  Fish  and  Wildlife  Service, 
is  focused  on  the  development  of  guidelines  for  the 
design  and  operation  of  wetland  areas  for  storm- 
water runoff  retention.  (Lantz-PTT) 
W88-04959 


WATER      QUALITY      CERTIFICATION      IN 
MARYLAND, 

Maryland  Dept.  of  Health  and  Mental  Hygiene, 
Baltimore.  Office  of  Environmental  Programs. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-04964 


WATER  RESOURCES  PLANNING— Field  6 
Techniques  Of  Planning — Group  6A 


DEVELOPMENT  OF  REGULATIONS  FOR  RA- 
DIONUCLIDES IN  DRINKING  WATER, 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Drinking  Water. 
C.  R.  Cothern. 

IN:  Radon,  Radium  and  Other  Radioactivity  in 
Ground  Water:  Hydrogeologic  Impact  and  Appli- 
cation to  Indoor  Airborne  Contamination.  Pro- 
ceedings of  the  NWWA  Conference,  April  7-9, 
1987,  Somerset,  New  Jersey.  1987.  p  1-11,  4  tab. 

Descriptors:  'Regulations,  'Drinking  water,  'Ra- 
dioisotopes, Radium  radioisotopes,  Radon,  Risks, 
Water  pollution  sources,  Water  systems,  Water 
quality  control. 

The  Office  of  Drinking  Water  in  the  U.S.  EPA  is 
currently  reexamining  existing  regulations  for  ra- 
dionuclides in  drinking  water  and  is  considering 
the  possibility  of  adding  maximum  contaminant 
levels  (MCLs)  for  uranium  and  radon.  Background 
analyses  to  support  this  activity  include  evaluations 
of  occurrence,  exposure,  health  effects,  monitoring 
analytical  methodology  and  treatment  techniques. 
The  occurrence  of  radium-226,  radium-228,  natural 
radium,  and  radon  in  drinking  water  supplies  is 
discussed,  along  with  possible  sources  of  the  con- 
tamination and  risk  estimates.  (See  also  W88- 
04980)  (Lantz-PTT) 
W88-04981 


CONNECTICUT  RADON  STUDY-  USING  LIM- 
ITED WATER  SAMPLING  AND  A  STATEWIDE 
GROUND-BASED  GAMMA  SURVEY  TO  HELP 
GUIDE    AN    INDOOR    AIR    TESTING    PRO- 
GRAM. A  PROGRESS  REPORT:, 
Connecticut  Dept.  of  Environmental  Protection, 
Hartford.  Natural  Resources  Center. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-05001 


EXTREME  LEVELS  OF  222-RN  AND  U  IN  A 
PRIVATE  WATER  SUPPLY, 

Maine  Univ.,  Orono.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05002 


RADIUM-226  AND  RADON-222  IN  DOMESTIC 
WATER  OF  HOUSTON-HARRIS  COUNTY, 
TEXAS, 

Texas  Univ.  Health  Science  Center  at  San  Anto- 
nio. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-05003 


TREATMENT  SCHEME  FOR  CONTROLLING 
THE  MIGRATION  OF  RADIUM  FROM  A 
TADLINGS  IMPOUNDMENT, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-05009 


ASSESSING  THE  POTENTIAL  WATER  QUAL- 
ITY HAZARDS  CAUSED  BY  DISPOSAL  OF 
RADIUM-CONTAINING  WASTE  SOLIDS  BY 
SOIL  BLENDING, 

New  Jersey  Inst,  of  Tech.,  Newark.  Dept.  of  Civil 

and  Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-05010 


RADON  IN  WATER  SUPPLY  WELLS:  TREAT- 
MENT FACJXITY  REQUIREMENTS  AND 
COSTS, 

Pirnie  (Malcolm),  Inc.,  Paramus,  NJ. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-050U 


COMPARISON  OF  LAKE  ONTARIO  ZOO- 
PLANKTON  COMMUNITIES  BETWEEN  1967 
AND  1985:  BEFORE  AND  AFTER  IMPLEMEN- 
TATION OF  SALMONID  STOCKING  AND 
PHOSPHORUS  CONTROL, 
Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 
O.  E.  Johannsson. 


Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13.  No.  3,  p  328-339,   1987.  5  fig,  5  tab,  36  ref. 

Descriptors:  'Zooplankton.  'Water  quality  con- 
trol, 'Fish  stocking  effects,  'Water  pollution  con- 
trol, 'Lake  Ontario,  'Phosphorus,  Fish  stocking. 
Water  resources,  Plankton,  Aquatic  life,  Pollution 
load,  Lakes,  Population  density,  Population  dy- 
namics, Comparison  studies,  Water  quality  control, 
Ecological  effects. 

Two  strong,  contrasting  management  strategies 
were  applied  to  Lake  Ontario  during  the  1970s;  a 
40%  reduction  in  phosphorus  loadings  to  the  lake 
and  an  exponential  increase  in  salmonid  stocking. 
A  comparison  of  zooplankton  community  struc- 
ture and  abundance  from  1981  to  1985  with  that  of 
earlier  studies  (1967  to  1972)  found  no  detectable 
change  in  the  range  of  abundances  or  community 
composition  between  the  two  periods.  Clearly,  nei- 
ther management  strategy  has  had  a  discernible 
impact  on  the  zooplankton  community  to  date; 
however,  the  potential  for  change  in  the  system 
remains  high.  (Author's  abstract) 
W88-05034 


RELATIVE  EFFICIENCY  OF  AGRICULTURAL 
SOURCE  WATER  POLLUTION  CONTROL 
POLICIES, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Agricultural  Economics  and  Rural  Sociology. 
J.  S.  Shortle,  and  J.  W.  Dunn. 
American  Journal  of  Agricultural  Economics,  Vol. 
68,  No.  3,  p  668-677,  August  1986.  28  ref. 

Descriptors:  'Water  quality  control,  'Water  pollu- 
tion control,  'Agricultural  engineering,  'Nonpoint 
pollution  sources,  'Economic  aspects,  Political  as- 
pects, Farm  management,  Soil  erosion,  Erosion, 
Hydrologic  models,  Model  studies,  Agricultural 
runoff,  Runoff,  Cost  analysis,  Nutrients,  Soil  loss. 

The  expected  efficiencies  of  four  general  strategies 
for  agricultural  nonpoint  pollution  abatement  are 
examined.  These  are  (1)  economic  incentives  ap- 
plied to  estimated  runoff  (e.g.,  a  tax  on  estimated 
soil  loss);  (2)  estimated  runoff  standards  (e.g.,  esti- 
mated soil  loss  standards);  (3)  economic  incentives 
applied  to  farm  management  practices  (e.g.,  taxes 
on  nutrient  applications);  and  (4)  farm  management 
practice  standards  (e.g.,  required  use  of  no-till). 
Emphasis  was  placed  on  the  implications  of  differ- 
ential information  about  the  costs  of  changes  in 
farm  management  practices,  the  impracticality  of 
accurate  direct  monitoring,  and  the  stochastic 
nature  of  nonpoint  pollution.  Appropriately  speci- 
fied management  practice  incentives  should  gener- 
ally outperform  the  other  three  strategies.  In  addi- 
tion, it  is  believed  that  management  practice  incen- 
tives are  politically  acceptable  as  well  as  economi- 
cally advantageous.  However,  none  of  the  four 
strategies  can  be  defined  to  attain  a  first-best  opti- 
mum where  there  are  multiple  sources  of  pollution 
and/or  farmers  are  risk  adverse.  (Cassar-PTT) 
W88-05067 


WATER  SUPPLY,  SANITATION  AND 
HEALTH  EDUCATION  PROGRAMMES  IN 
DEVELOPING  COUNTRIES:  PROBLEMS  OF 
EVALUATION, 

Linkoeping  Univ.  (Sweden).  Dept.  of  Pediatrics. 
For  primary  bibliographic  entry  see  Field  6B. 
W88-05072 


ORGANIZING  WATER  QUALITY  DISTRICTS 
IN  NEW  YORK  STATE, 

New  York  State  Dept.  of  Health,  Albany.  Bureau 

of  Public  Water  Supply  Protection. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-05082 


TESTING  AND  EVALUATING  POINT-OF-USE 
TREATMENT  DEVICES  IN  CANADA, 

Health  and  Welfare  Canada,  Ottawa  (Ontario).  En- 
vironmental Health  Centre. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-05083 


COMPARISON  OF  INTERNAL  PHOSPHORUS 
LOADS  IN  LAKES  Willi  ANOXIC  HYI'OLIM 
NIA:  LABORATORY  INCUBATION  VI  KM  s 
IN  SITU  HYPOLIMNETIC  PHOSPHORUS  AC- 
CUMULATION, 

York   Univ.,   North   York   (Ontario).    Faculty   of 
Science. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-05095 

6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


IMPLICIT  STOCHASTIC  MODEL  FOR  RES- 
ERVOIR YIELD  OPTIMIZATION, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 
S.  Simonovic. 

Water  Resources  Research  WRERAO,  Vol.  23, 
No.  12,  p  2159-2165,  December  1987.  6  fig,  3  tab, 
18  ref. 

Descriptors:  'Optimization,  'Reservoir  yield, 
•Water  management  planning,  'Stochastic  process, 
'Hydrologic  models,  Stochastic  hydrology,  Model 
studies,  Water  yield,  Hydrologic  budget,  Reservoir 
management,  Mathematical  models,  Algorithms, 
Yugoslavia. 

The  implicit  stochastic  model  is  aimed  at  solving 
the  specific  problem  of  the  optimal  reservoir  yield 
when  the  demand  is  not  known.  The  model  is 
created  to  assist  in  the  long-term  comprehensive 
water  management  planning.  Knowing  the  charac- 
ter of  different  water  demands,  represented  by 
relative  demand  coefficients,  the  implicit  stochastic 
model  provides  planners  with  the  optimal  value  of 
reservoir  yield.  The  lack  of  strong  and  reliable 
economic  criteria,  which  is  common  in  developing 
countries,  is  replaced  in  this  approach  by  optimiz- 
ing the  reliability  of  satisfying  water  demand  from 
the  reservoir.  A  three-level  algorithm  is  proposed 
for  the  reservoir  yield  computation.  At  the  second 
level,  computation  of  the  seasonal  reservoir  operat- 
ing rules  is  presented.  The  approach  use  for  deriv- 
ing the  reservoir  operating  rules  is  based  on  the 
nonlinear  unconstrained  multivariable  search 
method.  The  third  level  is  used  for  estimating  the 
single  multipurpose  reservoir  yield.  The  Fibonacci 
search  procedure  is  used  for  the  optimization  of 
the  reservoir  yield  at  this  level.  The  model  is  used 
in  reservoir  analysis  for  the  water  resources  master 
plan  of  the  Republic  of  Serbia,  Yugoslavia.  In  this 
case,  49  reservoirs  were  analyzed.  (Author's  ab- 
stract) 
W88-04596 


RIVER  FLOW  MODELLING  AND  FORECAST- 
ING. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-04686 


DETERMINISTIC      CATCHMENT      MODEL- 
LING, 

Lancaster  Univ.  (England).  Dept.  of  Environmen- 
tal Sciences. 

For  primary  bibliographic  entry  see  Field  2A. 
W88-04687 


TIME-SERIES  METHODS  AND  RECURSIVE 
ESTEMATION  IN  HYDROLOGICAL  SYSTEMS 
ANALYSIS, 

Lancaster  Univ.  (England).  Dept.  of  Environmen- 
tal Sciences. 
P.  C.  Young. 

IN:  River  Flow  Modelling  and  Forecasting.  D. 
Reidel  Publishing  Co.,  Dordrecht,  Holland,  1986. 
p  129-180,  10  fig,  2  tab,  43  ref. 

Descriptors:  'Hydrologic  systems,  'Time  series 
analysis,  'Model  studies,  'Mathematical  studies, 
Systems  analysis,  Stochastic  models,  Hydrological 
models,  Flow  forecasting,  Mathematical  analysis, 
Mathematical  studies. 
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Hydrological  system  models  are  considered  within 
a  stochastic  setting  with  an  explanation  of  treating 
model  calibration  as  a  problem  of  time-series  analy- 
sis, whereby  time-series  techniques,  such  as  recur- 
sive estimation,  can  be  used  in  their  identification, 
estimation  and  validation.  In  this  way,  such  models 
can  provide  a  natural  vehicle  for  real-time  flow 
forecasting  and,  through  the  recursive  approach  to 
estimation,  result  in  continuous  updating  of  model 
parameters,  with  the  possibility  of  more  advanced 
self-adapting  forecasting  procedures.  Equations  are 
given  for  first-order  linear  models  as  well  as  more 
complicated  models  which  may  include  finite-dif- 
ference approximations.  Time-series  analysis  is 
concerned  with  the  statistical  investigation  and 
modelling  of  data  that  are  uncertain  and  arranged 
in  some  sort  of  temporal  order.  Such  analysis  in- 
volves the  investigation  of  assumed  causal  relation- 
ships as,  for  example,  between  rainfall  and  runoff 
time-series  for  a  catchment.  Stochastic  effects  can 
be  lumped  together  in  a  single  variable  in  the 
model  equations  to  obtain  a  sequentially  updated 
solution.  In  practical  terms,  it  is  most  useful  to 
utilize  recursive  algorithms.  Effects  of  various  ap- 
plications are  discussed,  along  with  consideration 
of  specific  models  and  an  indication  of  how  recur- 
sive methods  of  time-series  analysis  can  be  applied 
to  flow  modelling  and  forecasting.  (See  also  W88- 
04686)  (Bicht-PTT) 
W88-04691 


INCREASING  THE  ECONOMIC  EFFICIENCY 
AND  AFFORDABILITY  OF  STORM  DRAIN- 
AGE PROJECTS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Natural  Resource  Economics. 
H.  C.  Cochrane,  and  P.  C.  Huszar. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Completion 
Report  No.  126,  September  1983.  38  p,  5  fig,  2  tab, 
21  ref. 

Descriptors:  *Urban  runoff,  *Storm  runoff,  ♦Eco- 
nomic aspects,  *Water  resources  management, 
♦Project  planning,  Costs,  Cost-benefit  analysis, 
Hydraulic  structures,  Flooding,  Management  plan- 
ning. 

This  report  attempts  to  explain  several  improve- 
ments to  the  conventional  analysis  of  storm  drain- 
age projects.  The  intent  of  these  improvements  is 
to  increase  the  efficiency  of  public  expenditures  on 
storm  drainage.  The  improvements  proposed  are 
well  grounded  in  the  economic  theory  of  cost- 
benefit  analysis  and  are  not  radical  ideas,  but 
simply  represent  corrections  of  deficiencies  in 
many  present  evaluations.  Storm  drainage  costs 
must  be  affordable,  but  also  yield  the  largest  possi- 
ble surplus  of  benefits  over  costs.  Four  improve- 
ments to  the  conventional  cost-benefit  analysis  of 
storm  drainage  projects  are  presented  here.  These 
improvements  refine  the  conventional  analysis 
such  that  projects  emerging  from  the  analysis  with 
a  recommendation  to  adopt  are  more  affordable 
and  efficient.  The  improvements  relate  to  the:  (1) 
level  of  protection  provided  by  the  project,  (2) 
timing  of  project  implementation,  (3)  disaggrega- 
tion of  a  drainage  into  reaches  and  interdepend- 
ence, and  (4)  mixing  of  structural  (e.g.  dams, 
levees,  channelization)  and  nonstructural  (e.g.,  land 
use  planning,  insurance,  warning  systems)  adjust- 
ments to  flooding.  These  improvements  should  be 
useful  to:  (1)  city  managers  and  city  councils  who 
must  decide  on  the  appropriateness  and  funding 
levels  of  proposed  drainage  projects,  (2)  city  engi- 
neers and  planners  who  must  determine  the  nature 
of  stormwater  flooding  hazards  and  develop  meas- 
ures for  dealing  with  the  problems  that  exist,  (3) 
city  staff  or  outside  consultants  charged  with  for- 
mulating and  evaluating  alternative  stormwater 
management  plans,  and  (4)  concerned  citizens  and 
public  interest  groups  who  wish  to  participate  in 
the  process  of  selecting  the  best  solution  for  their 
community.  (Lantz-PTT) 
W88-04708 


RISK  ASSESSMENT  FOR  THE  PROTECTION 
FROM  AND  THE  PREVENTION  OF  GROUND- 
WATER CONTAMINATION, 

Case  Western  Reserve  Univ.,  Cleveland,  OH. 
Dept.  of  Systems  Engineering. 


For   primary   bibliographic   entry   see   Field   5G. 

W88-04750 


RELIABILITY  OF  RESERVOIR  OPERATION 
UNDER  HYDROLOGIC  UNCERTAINTY, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 

W88-04766 


STATE  WATER  PLANNING  -  THE  MULTIPLE 
CHOICE  APPROACH, 

Nebraska  Univ. -Lincoln.  Conservation  and  Survey 
Div. 

R.  D.  Kuzelka. 

IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984.  p  481-488, 
3  append. 

Descriptors:  'Groundwater  management,  •Man- 
agement planning,  *Water  policy,  *Water  law, 
•Nebraska,  Interagency  cooperation,  Local  gov- 
ernments, Project  planning,  Resource  manage- 
ment, Legal  aspects,  Public  participation,  Legisla- 
tion. 

In  1978  the  Nebraska  Legislature  directed  the  Ne- 
braska Natural  Resources  Commission  (NRC),  in 
cooperation  with  other  state  agencies,  to  undertake 
a  state  water  planning  and  review  process.  This 
program  was  to  replace  previous  state  water  plan- 
ning efforts  which  were  directed  toward  a  final 
State  Water  Plan.  The  program  embodies  five  ac- 
tivities which  were  intended  to  provide  a  tool  for 
managing  state  water  planning  and  review.  To 
data,  the  major  activity  in  the  program  has  been 
the  development  of  policy  issue  studies.  Each 
study  is  prepared  by  a  technical  task  force.  Then,  it 
is  presented  to  the  NRC,  which  holds  a  public 
hearing  on  the  study.  It  is  also  reviewed  by  a 
specially  apponted  11 -member  public  advisory 
board  (PAB).  A  key  element  in  each  study  is  a  list 
of  policy  alternatives  for  possible  legislation  relat- 
ed to  the  policy  issue  which  is  addressed  by  the 
study.  The  NRC  and  PAB  react  to  these  alterna- 
tives and  make  recommendations  to  the  governor 
and  Nebraska  Legislature  on  the  alternatives. 
Twelve  policy  issue  studies  are  now  complete. 
More  than  100  policy  alternatives  have  been  sug- 
gested. Legislation  has  been  proposed  and  enacted 
which  relates  to  some  of  the  alternatives.  The 
alternatives  as  presented  in  the  12  studies,  the 
reactions  and  recommendations  by  the  NRC  and 
PAB,  and  the  actions  by  the  Nebraska  Legislature 
are  analyzed.  This  multiple  choice  approach  of 
state  water  planning  is  compared  to  the  more 
conventional  state  water  plan  approach.  (See  also 
W88-04894)  (Author's  abstract) 
W88-04926 
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TURNKEY     APPROACH      AT     CALAVERAS 
SAVES  TIME  AND  MONEY, 

Atkinson  (Gay  F.)  Construction  Co.,  South  San 

Francisco,  CA. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-04539 


PROCEEDINGS  OF  THE  SEVENTEENTH  MIS- 
SISSIPPI RESOURCES  CONFERENCE. 

Mississippi  State  Univ.,  Mississippi  State.  Water 
Resources  Research  Inst. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-1 16769. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
March  25-27,  1987,  Jackson,  MS.  1987.  110  p. 
Edited  by  Elizabeth  J.  Hawkins. 

Descriptors:  'Water  law,  *Water  resources  devel- 
opment, 'Conferences,  'Mississippi,  Water  man- 
agement, Water  supply,  Water  quality,  Information 
exchange,  Research  needs,  Water  demand. 

The  papers  in  this  conference  proceedings  cover 
institutional  issues  of  water  management,  water 
quantity  and  water  quality  management,  basic  re- 
search, and  water  supply  problems.  The  program 


and  a  list  of  conference  participants  are  included. 
(See  W88-04665  thru  W88-04685)  (Lantz-PTT) 
W88-04665 


FORECASTING  AND  WARNING  SYSTEM  OF 
THE  'RIJKSWATERSTAAT'  FOR  THE  RIVER 
RHINE, 

Rijkswaterstaat,  The  Hague  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2E. 
W88-04695 


PROCEEDINGS,  SEVENTEENTH  MISSISSIP- 
PI WATER  RESOURCES  CONFERENCE,  25-26 
MARCH  1987,  JACKSON,  MISSISSIPPI. 

Mississippi  State  Univ.,  Mississippi  State.  Water 
Resources  Research  Inst. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88- 116769/ 
AS.  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Proceedings  Report,  1987.  110  p.  Edited  by 
E.  J.  Hawkins.  Contract  No.  G1234. 

Descriptors:  'Water  management,  'Data  storage, 
'Data  retrieval,  'Model  studies,  'Groundwater 
movement,  Water  law,  Computer  models,  Mathe- 
matical models,  Hydraulic  models,  Surface  water, 
Economic  impact,  Waterways,  Irrigation,  Flood- 
ing. 

The  proceedings  of  the  seventeenth  Mississippi 
water  resources  conference  are  compiled.  In  this 
conference,  papers  focused  on  specific  problems, 
systems,  and  methods  applicable  to  water  manage- 
ment in  the  state  and  the  region.  Twenty-one 
papers  by  separate  authors  addressed  information/ 
data  management,  assessed  impacts  of  the  1986 
drought,  presented  modeling  techniques  for  vari- 
ous surface  and  groundwater  problems,  presented 
water  quality  studies,  reviewed  alternative  sources 
of  supply,  and  discussed  water  allocation.  (Haw- 
kins-MI  St.  U.) 
W88-04749 


RECHARGE    WITH    PLAYA    LAKE    WATER 
AND  FILTER  UNDERDRAINS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  4B. 
W88-04917 


SECONDARY    RECOVERY    OF    CAPILLARY 
WATER, 

High    Plains    Underground    Water    Conservation 

District  No.  1,  Lubbock,  TX. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-04928 


SLATON  AND  IDALOU  FIELD  TESTS  IN  THE 
SECONDARY  RECOVERY  OF  WATER  FROM 
THE  OGALLALA, 

Rauschuber   (Donald    G.)   and    Associates,    Inc., 

Manchaca,  TX. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-04929 


SCIENTIFIC  AND  ECONOMIC  RESEARCH  IN 
SUPPORT  OF  THE  INVESTIGATION  OF  SEC- 
ONDARY RECOVERY  OF  GROUND  WATER, 

Texas   Tech   Univ.,    Lubbock.    Water   Resources 

Center. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-04930 


USE     OF     SURFACTANTS     TO     PROMOTE 
DRAINAGE  WITHIN  A  DEWATERED  ZONE, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Plant  and 

Soil  Science. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-04931 


WATER  SUPPLY,  SANITATION  AND 
HEALTH  EDUCATION  PROGRAMMES  IN 
DEVELOPING  COUNTRIES:  PROBLEMS  OF 
EVALUATION, 
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Linkoeping  Univ.  (Sweden).  Dent,  of  Pediatrics. 
U.  Lindskog,  P.  Lindskog.  and  S.  Wall. 
Scandanavian  Journal  of  Social  Medicine,  Vol.  15, 
No.  3,  p  123-130,  1987.  1  tab,  30  ref.  Swedish 
Agency  for  Research  Cooperation  with  Develop- 
ing Countries  grant. 

Descriptors:  'Data  acquisition,  'Water  supply, 
•Education,  'Public  health,  'Developing  coun- 
tries, 'Sanitation,  'Evaluation,  Water  pollution  ef- 
fects, Design  criteria,  Social  aspects,  Diseases. 

Fifteen  intervention  studies  concerning  the  impact 
of  a  water  supply  and/or  sanitation  project  on 
public  health  were  reviewed  to  discover  if  the 
design  and  method  of  data  collection  used  in  an 
evaluation  have  any  systematic  effects  on  the  re- 
sults. The  reviewed  studies  were  of  several  types: 
prospective  cohort,  retrospective  cohort,  and  case- 
control.  Some  of  the  problems  of  the  study  meth- 
ods were  as  follows:  lack  of  adequate  control,  one- 
to-one  comparison,  confounding  variables,  inad- 
equate definitions  of  health  indicators,  failure  to 
analyze  by  age,  failure  to  record  usage  of  facilities, 
too-short  length  of  study,  too-long  recall  periods 
concerning  symptoms  and  events,  and  failure  to 
distinguish  between  signals  and  background  noise. 
The  case-control  method  has  several  advantages 
over  cohort  studies.  Case-control  studies  do  not 
require  working  with  the  same  population  before 
and  after  an  intervention,  and  a  much  smaller  study 
population  is  possible.  However,  case-control  stud- 
ies are  limited  to  chosen  health  indicators  and  are 
not  useful  in  a  complex  situation.  For  a  cohort 
design,  prospective  before-after  studies  with  inter- 
vention and  comparison  groups  from  several  com- 
munities should  be  chosen.  With  weaker  designs  it 
is  not  possible  to  standardize  for  confounding  fac- 
tors. (Cassar-PTT) 
W88-05072 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


WATER  DEVELOPMENT  FUNDING, 

World    Health    Organization,    Geneva    (Switzer- 
land). Div.  of  Environmental  Health. 
L.  Laugeri. 

Water  Resources  Journal,  No.  153,  p  23-24,  June 
1987.  2  fig. 

Descriptors:  'Water  resources  development,  'Fi- 
nancing, Economic  aspects,  Water  demand,  Water 
supply,  Sanitation,  Costs,  Institutional  constants. 

Revolving  funds,  which  consist  of  fixed  amounts 
initially  invested,  and  then  progressively  increased 
by  their  periodic  returns,  can  contribute  efficiently 
to  the  expansion  of  domestic  water  supply  and 
sanitation.  This  financing  system  is  particularly 
well  adapted  to  the  characteristics  of  the  water 
market,  since  the  increase  in  funds  keeps  pace  with 
the  growth  of  demand,  as  is  currently  being  dem- 
onstrated in  Brazil  and  other  countries.  While  the 
technical  soundness  of  these  accounting  and  plan- 
ning methods  is  beyond  question,  their  ability  to 
facilitate  expansion  varies  considerably  from  one 
country  to  another,  and  there  may  be  specific 
constraints  related  to  high  service  costs,  slow 
demand  growth,  and  inadequacy  of  the  institution- 
al framework.  Since  the  demand  for  water  (and 
sanitation)  is  assumed  to  increase  continuously  as  a 
result  of  growth  of  population  and  the  individual's 
propensity  to  consume  more,  planners  are  faced 
with  a  commitment  to  fulfill  a  objective:  water 
supply  and  sanitation  services  should  expand  in 
order  to  achieve  total  coverage  at  a  given  point  of 
time,  and  thereafter  they  should  continue  this  ex- 
pansion in  order  to  maintain  total  coverage  over  an 
indefinite  period.  This  summary  of  constraints  re- 
lated to  high  cost,  slow  growth  and  inadequate 
institutions  suggests  that  revolving  funds  may  not 
always  be  the  ultimate  answer  to  extending  water 
supply  (and  sanitation)  services  to  all.  Where  they 
are  feasible,  however,  they  have  the  merit  of  forc- 
ing the  sector  into  a  disciplined  and  reliable  organi- 
zational framework.  While  they  do  not  generate 
resources,  they  can  act  as  catalysts  and  long-term 
regulators.  The  entire  water  supply  (and  sanitation) 
sector  can  rely  on  their  proceeds,  industry  can 
expand,  labor  can  be  hired,  foreign  currencies  can 


be  saved  and  increasing  health  benefits  can  be 
expected.  So  it  is  always  advisable  to  evaluate  the 
intersectorial  impact  of  revolving  funds,  and  their 
benefits  to  the  economy  as  a  whole.  It  is  also 
essential  for  governments  to  commit  themselves  to 
ensuring  their  continuous  financial  performance, 
and  in  particular  for  all  surplus  income  generated 
in  water  supply  to  be  earmarked  so  as  to  ensure 
that  revolving  funds  do  indeed  revolve.  (Lantz- 
PTT) 
W88-04519 


IRRIGATION  WATER  CHARGE  IN  CHINA, 

University   of  Agricultural    Engineering,    Beijing 

(China).  Dept.  of  Irrigation  and  Drainage. 

X.  Guohua. 

Water  Resources  Journal,  No.  153,  p  68-72,  June 

1987.  2  tab. 

Descriptors:  'Irrigation  water,  'China,  'Water 
rates,  'Economic  aspects,  Crops,  Water  use,  Water 
demand. 

China  has  a  long  history  of  irrigation.  The  famous 
Dujiangyan  irrigation  works,  for  example,  has  been 
operating  continuously  for  more  than  22.3  centur- 
ies and  is  still  efficiently  irrigating  587,000  ha  of 
land.  The  main  irrigated  crops  are  rice,  wheat, 
maize,  and  cotton.  Rice  is  the  dominant  crop  in 
southern  China  where  the  climate  is  warm  and 
humid.  Wheat,  maize  and  cotton  are  the  main 
crops  in  north  China  where  the  climate  is  semi-arid 
to  semi-humid,  and  water  resources  are  not  abun- 
dant. Actual  water  use  by  different  farmers  is  not 
measured:  instead,  it  is  assumed  that  each  irrigation 
concerns  X  cubic  meter  of  water.  However,  the 
water  delivered  by  the  main  canals  is  actually 
measured  with  a  device  and  the  total  amount  of 
water  allocated  to  a  village  is  estimated  by  persons 
rich  in  experience.  As  far  as  the  total  sum  of  water 
volumes  is  concerned,  all  use  by  villagers  must 
meet  the  amount  measured  at  the  upper  level.  This 
means  that  although  the  amount  of  water  is  not 
actually  measured  at  field  level,  the  amount  of 
water  for  a  village  is  measured  with  reasonable 
accuracy  so  that  any  errors  in  measurement  occur 
within  the  confines  of  the  village  boundary.  The 
forms  and  rates  of  water  charges  vary  with  differ- 
ent projects  under  different  conditions.  The  irriga- 
tion water  charge  per  ha  in  the  rice  growing 
Dujiangyan  scheme,  for  example,  ranged  from  37.5 
to  75  kg  of  husked  rice  plus  half  a  day  of  labor  for 
annual  repairs  through  the  1940s  to  the  beginning 
of  1980s,  the  rate  varying  for  land  of  differing 
quality.  In  1979,  China  started  her  great  economic 
reforms  and  in  1981,  the  basis  for  water  charges 
was  changed.  At  the  beginning  of  that  year,  the 
former  Ministry  of  Water  Conservancy,  now  Min- 
istry of  Water  Conservation  and  Hydro-Electric 
Power  (MWCHP),  conducted  a  nation-wide  inves- 
tigation of  water  charges.  From  the  end  of  1981  till 
the  summer  of  1985,  MWCHP  held  many  special 
conferences  to  discuss  and  study  the  water  charge 
issue  and  finally,  in  July  1985,  the  State  Council 
issued  'The  principles  of  determination,  calcula- 
tion, collection  and  use  of  water  charge  of  water 
conservancy  works'.  The  State  Council  announced 
that:  (1)  In  general,  the  water  charge  should  be 
used  on  the  amount  of  water  used;  and  (2)  For 
agricultural  use,  a  combined  system  should  be  used 
to  assess  the  water  charge  -  part  of  it  based  on  the 
area  of  irrigated  land  (the  basic  charge)  and  the 
other  part  on  the  amount  of  water  used.  (Lantz- 
PTT) 
W88-04522 


ARE  LARGE  SCHEMES  WORTH  THE  COST, 

S.  Sharma. 

Water  Resources  Journal,  No.  153,  p  74-75,  June 

1987. 

Descriptors:  'Irrigation  programs,  'Economic  as- 
pects, 'Costs,  'Water  conservation,  Crop  yield, 
Agriculture,  Financing. 

Irrigation,  long  regarded  as  part  of  the  solution  to 
world  hunger,  has,  in  many  areas  become  part  of 
the  problem,  as  poor  irrigation  turns  farmland  into 
salty  areas  and  hastens  desertification.  In  most 
parts  of  Africa,  Asia,  North  and  South  America, 
for  every  hectare  of  newly  irrigated  land,  another 


liei  tare  of  irrigated  land  goes  out  of  production  In 
India,  where  canal  irrigation  began  in  the  Mughal 
period,  the  problem  of  waterlogging  due  to  canal 
irrigation  has  been  known  for  centuries.  Though 
major  and  medium-sized  irrigation  projects  were 
considered  instrumental  in  increasing  crop  yields  in 
the  past,  the  present  alarming  trend  of  waterlog- 
ging may  cloud  all  these  achievements.  While  irri- 
gated land  should  yield  at  least  4-5  tons  of  grain/ 
ha,  the  actual  yields  are  only  1.7  tons  on  average. 
The  losses  of  the  major  and  medium-sized  irriga- 
tion projects  during  1979-1982  amounted  to  $974 
million.  On  average,  the  states  lost  $367.7  million 
in  1981-82,  which  rose  to  $469  million  in  1983,  and 
subsequent  losses  during  the  current  Plan  are  ex- 
pected to  be  more  than  $649  million  a  year.  While 
cost  is  one  factor,  a  failure  to  achieve  targets  is 
another.  In  the  23  years  up  to  1979,  the  increase  in 
irrigated  areas  should  have  been  58.6  million  ha 
whereas  the  actual  increase  was  just  27.9  million 
ha.  Had  the  potential  been  fully  realized,  the  yields 
were  projected  to  increase  to  121  million  tons,  yet 
the  actual  yields  were  a  mere  67  million  tons.  The 
main  strategy  in  the  Seventh  Five-Year  Plan  of  the 
UN  Planning  Commission,  is  to  increase  produc- 
tivity in  the  irrigated  areas,  which  is  presently  low. 
The  Seventh  Plan  document  indicates  that  minor 
irrigation  schemes  provide  a  good  source  of  irriga- 
tion in  several  chronically  drought-affected  areas, 
and  being  labor-intensive,  they  provide  excellent 
opportunities  for  rural  employment.  However,  the 
Planning  Commission  has  only  allocated  $2,276 
million  for  the  minor  irrigation  sector  during  the 
Seventh  Plan  in  contrast  to  the  $9,379  million  for 
the  major  and  medium  projects.  (Lantz-PTT) 
W88-04523 


TURNKEY     APPROACH     AT     CALAVERAS 
SAVES  TIME  AND  MONEY, 

Atkinson  (Gay  F.)  Construction  Co.,  South  San 

Francisco,  CA. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-04539 


RIGHT  TO  USE  VERSUS  THE  RIGHT  TO 
SELL:  SPILLOVER  EFFECTS  AND  CON- 
STRAINTS ON  THE  WATER  RIGHTS  OF  IRRI- 
GATION ORGANIZATION  MEMBERS, 

National  Center  for  Atmospheric  Research,  Boul- 
der,   CO.    Environmental    and    Societal    Impacts 
Group. 
K.  A.  Miller. 

Water  Resources  Research  WRERAO,  Vol.  23, 
No.  12,  p  2166-2174,  December  1987.  2  fig,  2  tab, 
19  ref. 

Descriptors:  'Water  rights,  'Irrigation,  'Water 
use,  'Water  demand,  'Costs,  Competing  use, 
Water  transfer,  Optimization,  Regression  analysis, 
Statistical  studies,  Economic  aspects. 

Irrigation  organizations  often  place  restrictions  on 
individually  arranged  water  sales  to  outside  parties. 
It  is  shown  that  these  restrictions  may  be  consistent 
with  efficient  water  use  and  transfers  in  cases 
where  individually  arranged  transfer  would  impose 
detrimental  spillover  effects  on  other  members  of 
the  organization.  Joint  optimization  in  the  presence 
of  spillover  effects  implies  that  organization  level 
water  trading  activity  will  increase  with  an  in- 
creasing market  price  of  water  and  will  decrease 
with  an  increase  in  the  internal  net  marginal  value 
of  water.  Regression  analysis  and  other  empirical 
evidence  are  found  to  be  consistent  with  these 
implications.  These  results  suggest  that  irrigation 
organizations  engage  in  efficient  water  transfer  on 
behalf  of  their  members  and  that  locally  imposed 
restrictions  on  individual  water  transfers  are  not 
necessarily  economically  inefficient.  (Author's  ab- 
stract) 
W88-04597 


FINANCING  WATER  AND  SEWER  EXTEN- 
SIONS IN  URBAN  GROWTH  AREAS:  CUR- 
RENT PRACTICES  AND  POLICY  ALTERNA- 
TIVES, 

North   Carolina   Univ.,   Chapel   Hill.   Center   for 

Urban  and  Regional  Studies. 

R.  J.  Burby,  D.  H.  Moreau,  and  E.  J.  Kaiser. 


3 

2 

i 

c 
: 

3 

c 
e 

t, 

3 

i 
3 


% 

a 
3 


93 


Field  6— WATER  RESOURCES  PLANNING 


Group  6C— Cost  Allocation,  Cost  Sharing,  Pricing/Repayment 


Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-128145/ 
AS.  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. North  Carolina  Water  Resources  Research 
Institute,  Raleigh,  UNC-WRRI  Report  232,  Sept 
1987.  169  p,  18  fig,  5  tab,  154  ref.  Contract  No. 
USGS  1 4-08-000 1-G 1134. 

Descriptors:  'Financing,  'Capital  costs,  *Sewer, 
•Expansion,  'Planning,  Budgeting  growth,  Eco- 
nomic growth,  Southeast  US,  Local  governments, 
Urban  areas,  Water  pollution  control,  State  gov- 
ernments. 

Increasing  population  and  rapid  economic  devel- 
opment in  the  Southeast  are  straining  the  financial 
resources  of  local  governments  charged  with  pro- 
viding water  and  sewer  services  to  accommodate 
growth.  This  study  of  utility  extension  policies  and 
financing  practices  in  nine  states  (Alabama,  Flori- 
da, Georgia,  Kentucky,  Mississippi,  North  Caroli- 
na, South  Carolina,  Tennessee,  and  Virginia)  indi- 
cates that  in  many  cases  utilities  are  turning  to  the 
private  sector  to  pay  capital  costs  of  extending 
water  and  sewer  lines.  That  is  in  keeping  with  a 
fundamental  principle  of  public  finance  (benefici- 
aries of  services  should  pay  the  costs  associated 
with  those  services),  but  it  may  be  inequitable  in 
some  circumstances.  Analysis  of  facility  expansion 
decision  making  by  public  utilities  indicates  that  if 
demand  management  techniques  are  used  more 
widely,  utilities  will  be  able  to  defer  the  need  for 
costly  capital  investment  in  facility  expansion.  Also 
by  increasing  the  sophistication  of  capital  planning 
and  more  frequently  coordinating  water  and  sewer 
extensions  with  local  governments'  land  use  and 
growth  management  plans,  utilities  will  improve 
the  efficiency  of  their  operations  and  at  the  same 
time  provide  a  defensible  basis  for  imposing  capital 
facility  charges  on  the  private  sector.  State  govern- 
ments can  foster  improvements  in  utility  service 
extension  and  financing  practices  by  initiating  ca- 
pacity-building programs  designed  to  inform  utility 
directors  and  their  staffs  of  new  planning  an  budg- 
eting techniques.  It  is  recommended  that  state  gov- 
ernments take  steps  to  discourage  the  use  of  special 
districts  to  provide  water  and  sewer  services,  since 
such  districts  tend  to  lag  behind  city  and  county 
agencies  in  adapting  sophisticated  planning  and 
budgeting  techniques.  (Lambert-UNC-WRRI) 
W88-04746 


FEDERAL  TAX  CODE  OPPORTUNITIES  TO 
MAINTAIN  WETLANDS, 

Nature  Conservancy,  Arlington,  VA. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-04968 


TAX  DISINCENTIVES  AND  OTHER  FEDERAL 
PROGRAMS  DISCOURAGING  PRESERVA- 
TION OF  WETLANDS, 

Environmental  Law  Inst.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  6E 
W88-04969 


6D.  Water  Demand 


POLITICS    OF    GROUND-WATER    MANAGE- 
MENT REFORM  IN  OKLAHOMA, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  6E 
W88-04487 


VIET      NAM      PLANS       WATER      SUPPLY 
SCHEMES  FOR  65  MILLION, 

For  primary  bibliographic  entry  see  Field  5F. 
W88-04554 


WATER  ALLOCATION:  BENEVOLENT  CZAR 
OR  CRYSTAL  PITCHER  APPROACH, 

Arkansas  Water  Resources  Research  Center,  Fay- 
etteville. 

L.  E.  Mack,  and  A.  W.  Peralta. 
IN:   Proceedings  of  the   Seventeenth   Mississippi 
Resources  Conference,  March  25-27,  1987,  Missis- 
sippi. 1987.  p  1-4,  9  ref. 


Descriptors:  'Water  law,  'Water  use,  'Water  allo- 
cation, 'Regulations,  'Water  rights,  'Arkansas, 
Legislation,  Groundwater  management,  Resources 
allocation,  Surface  water,  Riparian  rights,  Riparian 
waters,  Legal  aspects,  Water  management. 

Arkansas  is  a  riparian  rights  doctrine  state  with 
reasonable  use  of  both  ground  and  surface  water. 
The  state  is  presently  empowered  to  allocate  water 
in  times  of  shortage,  but  has  utilized  this  power 
little  as  yet.  During  the  last  legislative  session,  a 
comprehensive  water  code  mandating  allocation  of 
both  ground  and  surface  waters  failed  to  pass.  A 
new  water  code  is  expected  to  be  introduced  and 
may  incorporate  major  elements  of  the  prior  ap- 
propriation doctrine  with  state  allocation  of  water. 
The  creation  of  informed  united  user  districts 
where  needed  is  an  attractive  alternative  for  Ar- 
kansas. Such  districts  are  not  at  variance  with 
existing  water  law,  although  legislative  action 
would  be  required  for  their  creation.  Substate  level 
autonomous  districts  with  state  agency  oversight 
and  coordination  combines  the  best  of  local  and 
state  water  management.  The  comprehensive  allo- 
cation program  suggested  by  some  is  not  appropri- 
ate for  use  in  Arkansas  for  a  number  of  reasons:  (1) 
Attempts  to  control  water  use  from  the  top  down 
is  fundamentally  unsound.  History  has  proven  that 
such  control  is  impractical  and  all  but  impossible  to 
enforce;  (2)  Allocation  and  permitting  require- 
ments for  the  waters  of  the  state  is  a  very  different 
proposition  when  water  is  scarce,  as  in  the  inter- 
mountain  west  than  it  would  be  for  Arkansas;  (3) 
Arkansas  is  water-rich  but  economically  less  pros- 
perous; (4)  Allocation  is  out  of  tune  with  nature. 
When  there  is  plenty  of  water,  why  worry  about 
permits;  (5)  Tourism  is  important  to  Arkansas. 
Instream  values  are  more  difficult  to  protect  when 
water  users  are  forced  to  'use'  water  or  'lose'  the 
right  to  use  it  in  the  future;  (6)  Water  allocation  is 
needed  only  during  times  of  drought  when  most 
everyone  needs  it  at  the  same  time.  The  burden  on 
the  regulatory  agency  would  be  over  whelming 
and  there  are  not  enough  'water  cops';  and  (7) 
Before  making  sweeping  changes  in  the  basic 
water  rights  system,  legislators  should  look  at  less 
radical  alternatives.  (See  also  W88-04665)  (Lantz- 
PTT) 
W88-04666 


WATER  ALLOCATION  IN  KENTUCKY: 
LEGAL  AND  INSTITUTIONAL  FRAME- 
WORKS, 

Kentucky  Natural  Resources  and  Environmental 
Protection  Cabinet,  Frankfurt.  Div.  of  Water. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-04667 


DEVELOPMENT  OF  A  COMPUTERIZED 
WATER  BALANCE  PROGRAM  FOR  THE 
EASTERN  ARKANSAS  REGION  COMPRE- 
HENSIVE WATER  SUPPLY  STUDY, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 
W.  D.  Martin. 

IN:  Proceedings  of  the  Seventeenth  Mississippi 
Resources  Conference,  March  25-27,  1987,  Missis- 
sippi. 1987.  p  9-12,  4  fig,  2  tab,  2  ref. 

Descriptors:  'Computer  programs,  'Hydrologic 
budget,  'Water  supply,  'Water  use,  'Arkansas, 
Computers,  Water  resources  development,  Water 
management,  Competing  use,  Groundwater  man- 
agement. 

A  basic  tool  for  analysis  of  the  existing  and  future 
conditions  of  the  Eastern  Arkansas  Region  is  the 
preparation  of  a  water  balance.  A  computerized 
water  balance  program  was  developed  to  aid  in 
meeting  the  schedule  and  to  allow  flexibility  for 
determination  of  alternative  future  conditions.  The 
development  of  this  program  is  described  here. 
The  final  product  was  a  FORTRAN  77  code  about 
500  lines  in  length,  developed  on  a  HARRIS  500 
computer  and  utilizing  the  HARRIS  data  base 
management  system,  INFO,  to  manipulate  the 
input  files.  For  the  Eastern  Arkansas  study  the 
water  balance  program  was  used  to  model  condi- 
tions at  the  end  of  each  decade,  1980  to  2030. 
Demand  files  were  based  on  predictions  of  in- 
creases in  population,   livestock  herds,  industrial 


activity,  crop  irrigation,  and  use  for  fish  and  wild- 
life. Thermo-electric  power  generation  and  com- 
mercial fishery  activity  are  assumed  constant.  With 
usage  rates  held  constant,  the  demand  files  were 
updated  for  each  decade  by  use  of  a  growth  multi- 
plier for  each  category  and,  in  the  case  of  irriga- 
tion, each  crop  type.  This  greatly  facilitated  the 
update  process.  Supply  files  were  updated  based 
on  the  previous  decades  results  for  groundwater. 
Surface  water  was  assumed  to  renew  at  the  same 
rate  each  year.  The  use  rates  also  could  be  easily 
changed  to  reflect  conservation  measures  or  legis- 
lative restrictions  on  groundwater  withdrawal. 
The  water  balance  program  was  used  to  evaluate 
several  scenarios  for  future  water  consumption. 
(Lantz-PTT)  v 
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MOVING  TOWARD  ALABAMA  LEGISLATION 
FOR  WATER  RESOURCES  MANAGEMENT, 

Auburn  Univ.,   AL.   Water  Resources  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  6E. 
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WATER  MANAGEMENT  DISTRICT, 

Delta  Council,  Stoneville,  MS. 

For  primary  bibliographic  entry  see  Field  4B. 
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COUNTY-LEVEL  PROJECTIONS  FOR  INDUS- 
TRIAL WATER  DEMAND  IN  MISSISSIPPI, 

University  of  Southern  Mississippi,  Hattiesburg. 
Dept.  of  Economics. 
E.  Nissan,  and  D.  C.  Williams. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88- 116777/ 
AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Mississippi  Water  Resources  Research  Insti- 
tute, Mississippi  State,  Technical  Completion 
Report  G1234-02,  July  1987.  77  p,  10  tab,  12  ref, 
append.  Contract  No.  14-08-0001-G1234.  Project 
No.  USGS  G 1234-02. 

Descriptors:  'Mississippi,  'Water  demand,  'Water 
use,  'Industrial  water,  Water  management,  Plan- 
ning, Projection,  Future  planning,  Industrial  cate- 
gories. 

The  objective  of  this  project  is  to  provide  an 
assessment  and  projection  of  industrial  water 
intake  at  the  county  level  in  Mississippi.  Projec- 
tions are  made  for  the  years  1990,  1995,  2000,  and 
2010.  The  estimates  of  industrial  water  intake  by 
county  are  based  on  the  relationship  between  man- 
ufacturing employment  and  water  intake  derived 
from  national  data  published  in  1986  by  the  Bureau 
of  Census.  National  water  intake  per  worker  data 
were  applied  to  the  number  of  workers  in  the 
county  in  SIC  industries  to  obtain  an  industrial 
water  intake  profile  for  each  county  based  on  1984 
employment.  Projections  for  water  intake  were 
made  based  on  projected  employment.  On  the  basis 
of  county  water  intakes,  estimates  for  the  aggre- 
gate state  industrial  water  intake  were  made.  Fur- 
thermore, average  water  intake  per  employee  for 
the  major  industry  groups  SIC  20  -  SIC  39  were 
generated  for  the  State  of  Mississippi.  These  esti- 
mates differ  somewhat  from  the  national  averages. 
(Williams-U.  SO.  MS.) 
W88-04753 


6E.  Water  Law  and  Institutions 

POLITICS  OF  GROUND-WATER  MANAGE- 
MENT REFORM  IN  OKLAHOMA, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Geography. 
R.  S.  Roberts,  and  S.  L.  Gros. 
Ground  Water  GRWAAR,  Vol.  25,  No.  5,  p  535- 
544,  September-October  1987.  2  fig,  42  ref. 

Descriptors:  'Groundwater  management,  'Okla- 
homa, 'Political  aspects,  'Water  law,  Water 
supply,  Economic  aspects,  Water  use,  Competing 
water  use,  Costs,  Water  management. 

Examination  of  the  politics  of  groundwater  man- 
agement  reform   in   Oklahoma   shows   that   geo- 
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graphic  distribution  of  water  supplies  and  uses 
significantly  modifies  the  distribution  of  costs  and 
benefits  of  reform  among  political  constituencies. 
Effective  restrictions  on  groundwater  withdrawal 
would  raise  large  and  immediate  threats  to  irriga- 
tors and  farm  communities  dependent  on  irrigation 
in  western  Oklahoma.  Municipal  and  industrial 
water  users,  concentrated  in  eastern  Oklahoma  and 
reliant  on  more  plentiful  surface-water  supplies, 
would  receive  more  diffuse,  longer-range  benefits 
to  management  reform.  These  effects  have  signifi- 
cant implications  for  the  politics  of  groundwater 
management.  The  results  of  the  analysis  suggest 
that  approaches  taken  to  groundwater  manage- 
ment reform  in  Oklahoma,  and  the  other  eastern 
Ogallala  states,  may  be  more  effective  and  realistic 
than  might  initially  be  thought.  Oklahoma's 
present  groundwater  law,  adopted  in  1973,  is  based 
on  a  utilization  policy  of  planned  depletion  and 
represents  a  major  change  in  direction  entailing 
significant  implementation  costs.  Agricultural  in- 
terests, seeking  to  protect  their  irrigation  rights, 
were  influential  in  both  the  adoption  and  imple- 
mentation processes.  Considering  the  problems  en- 
countered, the  immediate  outlook  for  effective 
state  management  of  groundwater  remains  unfa- 
vorable. Future  prospects,  however,  are  more  fa- 
vorable. Oklahoma  has  developed  an  institutional 
structure  capable  of  responding  to  changing  prior- 
ities and  needs  of  irrigators.  This  long-run  ap- 
proach to  groundwater  management  matches  the 
interests  of  the  most  relevant  political  constituency 
and  may  prove  to  be  the  most  effective  strategy. 
(Author's  abstract) 
W88-04487 


RIGHT  TO  USE  VERSUS  THE  RIGHT  TO 
SELL:  SPILLOVER  EFFECTS  AND  CON- 
STRAINTS ON  THE  WATER  RIGHTS  OF  IRRI- 
GATION ORGANIZATION  MEMBERS, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO.  Environmental  and  Societal  Impacts 
Group. 

For  primary  bibliographic  entry  see  Field  6C. 
W88-04597 


WATER  ALLOCATION:  BENEVOLENT  CZAR 
OR  CRYSTAL  PITCHER  APPROACH, 

Arkansas  Water  Resources  Research  Center,  Fay- 

etteville. 

For  primary   bibliographic   entry   see   Field   6D. 
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WATER  ALLOCATION  IN  KENTUCKY: 
LEGAL  AND  INSTITUTIONAL  FRAME- 
WORKS, 

Kentucky  Natural  Resources  and  Environmental 
Protection  Cabinet,  Frankfurt.  Div.  of  Water. 
V.  D.  Lee. 

IN:  Proceedings  of  the  Seventeenth  Mississippi 
Resources  Conference,  March  25-27,  1987,  Missis- 
sippi. 1987.  p  5-7,  1  tab. 

Descriptors:  'Water  allocation,  *Water  law,  'Ken- 
tucky, 'Legal  aspects,  'Regulations,  Common  law, 
Legislation,  Riparian  rights,  Groundwater  manage- 
ment, Water  management,  Surface  water,  Permits, 
Water  use,  Riparian  waters. 

Water  rights  in  Kentucky  may  be  characterized  as 
a  complicated  mixture  of  statutory  and  common 
law  rights.  Despite  some  fundamental  problems, 
superimposing  statutory  rights  on  older  common 
law  rules  has  served  to  make  water  rights  available 
to  more  users  than  under  common  law  exclusively. 
Common  law  rights  in  Kentucky  have  their  foun- 
dation in  the  Riparian  Doctrine:  a  collection  of 
judicially-developed  principles  used  by  courts  in 
deciding  water  use  cases.  The  basic  concept  of  the 
Riparian  Doctrine  is  that  water  rights  are  directly 
linked  to  ownership  of  land  bordering  a  natural 
watercourse.  Riparian  rights  are  not  absolute. 
Rather,  they  are  correlative  in  nature:  requiring 
each  riparian  land  owner  to  consider  the  needs  of 
other  riparian  proprietors.  In  1954,  after  years  of 
confusion,  the  Kentucky  legislature  rejected  the 
more  restrictive  doctrine  of  Natural  Flow  by  offi- 
cially adopting  the  Reasonable  Use  rule  (KY  Acts, 
Ch.  247  Sec.  2).  The  Act  provided  that  the  use  of 
water  by  a  riparian  owner  for  domestic  purposes 


would  haw  priority  over  other  uses  This  Act  was 
repealed  in  1966  (KY  Acts  Ch.  23  Sec.  39).  and 
replaced  by  KRS  151,  a  broadly-based  water  re- 
sources statute,  administered  by  the  Kentucky  Nat- 
ural Resources  and  Environmental  Protection  Cab- 
inet. The  new  statute  regulates  water  use,  dams, 
water  resources  planning,  construction  for  flood 
control  and  water  resources  development.  While 
no  specific  'Reasonable  Use'  language  is  incorpo- 
rated, the  intent  is  clear.  Regulation  is  achieved  by 
requiring  permits  of  anyone  desiring  to  withdrawn, 
transfer,  or  divert  public  water  except  for  certain 
exempted  uses.  Domestic  and  agricultural  uses  are 
exempted  by  statute  (KRS  151.140)  as  are  steam 
generating  plants  whose  retail  rates  are  regulated 
by  the  Public  Service  Commission  and  the  use  of 
water  injected  underground  in  conjunction  with 
operations  for  the  production  of  oil  or  gas.  (Lantz- 
PTT) 
W88-04667 


MOVING  TOWARD  ALABAMA  LEGISLATION 
FOR  WATER  RESOURCES  MANAGEMENT, 

Auburn  Univ.,  AL.  Water  Resources  Research 
Inst. 

J.  C.  Warman. 

IN:  Proceedings  of  the  Seventeenth  Mississippi 
Resources  Conference,  March  25-27,  1987,  Missis- 
sippi. 1987.  p  19-22,  5  ref,  2  append. 

Descriptors:  'Alabama,  'Legislation,  'Water  law, 
•Water  resources  management,  Water  manage- 
ment, Groundwater  management,  Public  relations, 
Water  use,  Legal  aspects,  Regulations,  Water 
rights,  Management  planning. 

As  a  water-rich  state  Alabama  historically  has 
enjoyed  the  luxury  of  an  abundance  of  both  sur- 
face water  and  groundwater.  Little  thought  was 
given  to  management  except  for  the  protection  of 
human  health.  In  recent  times,  concern  for  envi- 
ronmental protection  led  to  rapidly  broadening 
regulations  over  discharges  into  the  waters.  Early 
programs  were  designed  for  improvement  in  waste 
treatment  technology.  Later  (1965  and  on),  empha- 
sis shifted  to  development  of  process  changes  that 
would  enable  industry  to  produce  their  products 
with  significant  reduction  in  effluent  load.  In  about 
those  same  years  much  effort  was  devoted  to  com- 
prehensive planning  for  land  and  water  resources 
development.  Review  of  these  and  related  efforts 
in  many  states  shows  a  production  of  state  plans 
that  were  public  relations  documents  rather  than 
actual  plans.  Over  the  past  several  months  the 
Alabama  Farm  Bureau  Federation  has  responded 
to  the  interests  and  concerns  of  its  membership  to 
explore  the  feasibility  and  desirability  of  water 
resources  management  law  in  Alabama.  While  a 
case  can  be  made  for  the  desirability  of  a  law 
covering  the  total  water  resources  of  the  state,  the 
groundwater  problems  were  perceived  by  the  Fed- 
eration as  more  pressing  than  surface  water  prob- 
lems. This  Alabama  Farm  Bureau  Federation  draft 
bill  provides  a  time-limited  permit  system  for  use 
of  groundwater,  protects  an  aquifer  from  over- 
draft, provides  that  the  right  granted  by  a  permit 
may  be  conveyed,  bequeathed  or  inherited,  and 
among  other  points  provides  that  a  permit  may  be 
revoked  or  modified.  The  draft  bill  declares  that  all 
groundwater  is  among  the  basic  resources  and 
natural  legacies  of  the  State  and  therefore  subject 
to  regulation  under  the  police  powers  of  the  State. 
Appendices  to  this  paper  discuss  Alabama's  water 
resources  policy  and  water  law  and  administration 
in  Alabama.  (See  also  W88-04665)  (Lantz-PTT) 
W88-04670 


WATER  MANAGEMENT  DISTRICT, 

Delta  Council,  Stoneville,  MS. 

For  primary  bibliographic  entry  see  Field  4B. 
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REGULATIONS  FOR  IMPLEMENTING  THE 
PROCEDURAL  PROVISIONS  OF  THE  NA- 
TIONAL ENVIRONMENTAL  POLICY  ACT. 

Council  on  Environmental  Quality,  Washington, 

DC. 

Reprint,  40  CFR  Parts  1500-1508,  July  1,  1986.  45 

P- 


Descriptors:  'Regulation!,  'National  Bnvironmen 

tal  Policy  Act,  Environmental  Quality  Improve- 
ment Act,  Clean  Air  Act,  Environmental  protec- 
tion, Environmental  policy. 

Contained  in  this  pamphlet  are:  (1)  The  National 
Environmental  Policy  Act  of  1969,  as  amended;  (2) 
The  Environmental  Quality  Improvement  Act  of 
1970;  (3)  The  Clean  Air  Act;  (4)  Executive  Order 
1 1 5 1 4,  as  Amended  by  Executive  Order  1 1 99 1 ;  and 
(5)  Regulations  for  Implementing  the  provisions  of 
these  acts.  (Lantz-PTT) 
W88-04705 


UPWELLING  ZONES  OF  THE  ATLANTICO- 
IBERO-AFRICAN  REGION:  THE  LEGAL 
FRAMEWORK  AS  A  FACTOR  IN  OCEAN  RE- 
SOURCES MANAGEMENT, 

For  primary  bibliographic  entry  see  Field  2L. 
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GROUNDWATER  MANAGEMENT  UNDER 
THE  APPROPRIATION  DOCTRINE,  PART  II, 

Idaho  Univ.,  Moscow.  Coll.  of  Mines  and  Earth 
Resources. 

D.  Ralston,  and  E.  J.  Bruhl. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-234563/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Idaho  Water  Resources  Research  Institute, 
Moscow,  Completion  Report,  June  1987.  26  p,  4 
fig,  12  ref. 

Descriptors:  'Groundwater  management,  'West- 
ern States,  'Prior  appropriation  doctrine,  Legal 
aspects,  Institutional  constraints,  Regional  devel- 
opment, Resources  management. 

States  that  administer  groundwater  under  the  prior 
appropriation  doctine  experience  similar  manage- 
ment problems.  A  comparison  of  management  ac- 
tivities in  Washington,  Idaho,  Oregon,  Montana, 
Arizona,  Utah,  Colorado,  and  New  Mexico  indi- 
cates a  common  pattern  of  management  develop- 
ment in  four  stages.  These  stages  are  initial  devel- 
opment, local  stress,  regional  stress,  and  controlled 
use.  Montana  is  the  best  example  of  groundwater 
management  under  the  stage  of  initial  develop- 
ment. Portions  of  Idaho,  Oregon  and  Washington 
illustrate  the  management  of  groundwater  classi- 
fied as  local  stress.  The  Snake  River  Basin  of  Idaho 
and  the  Umatilla  Basin  of  Oregon  are  approaching 
levels  of  regional  management  difficulty  which 
typify  regional  stage  stress.  Arizona  defines  the 
fourth  stage  of  development,  controlled  use.  Utah's 
management  of  groundwater  is  characteristic  of 
both  initial  development  and  regional  stress. 
Groundwater  development  has  been  curtailed  in 
Utah  by  preventing  new  appropriations.  Both  Col- 
orado and  New  Mexico  utilize  a  controlled  mining 
approach  to  groundwater  management  which  is 
indicative  of  controlled  use  management.  Colorado 
manages  'tributary'  groundwaters  in  conjunction 
with  surface  water  in  a  regional  stress  management 
setting.  Groundwater  management  in  New  Mexico 
is  dominated  by  the  discretionary  authority  of  the 
State  Engineer.  It  is  important  to  recognize  that 
the  Pacific  Northwest  states  are  attempting  to  ad- 
minister groundwater  as  a  renewable  resource.  A 
non-renewable  approach  to  groundwater  manage- 
ment is  utilized  by  Colorado  and  New  Mexico. 
The  mining  of  groundwater  in  these  two  states  is 
centrally  controlled  in  a  manner  which  has  been 
labeled  as  controlled  use.  This  contrasts  sharply 
with  the  renewable  resource  approach  utilized  in 
Arizona's  controlled  use  management  activities. 
This  illustrates  that  controlled  use  is  best  defined 
by  administrative  control  of  resource  use  as  op- 
posed to  management  goals  and  objectives. 
(USGS) 
W88-04761 


FEDERAL    COOPERATION    IN    RECHARGE 
AND  REPLENISHMENT, 

Bureau  of  Reclamation,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  4B. 
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LEGAL  ASPECTS  OF  GROUNDWATER  MAN- 
AGEMENT IN  THE  OGALLALA  AREA, 

McCleskey,  Harringer,  Brazill  and  Graf,  Lubbock, 
TX. 

D.  Graf. 

IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  lune  1984.  1984.  p  465-480 
33  ref. 

Descriptors:  'Groundwater         management, 

'Groundwater  depletion,  *Water  rights,  *Water 
law,  *Ogallala  Aquifer,  Groundwater  mining,  Reg- 
ulations, Legal  aspects,  Water  costs,  User  charges, 
Water  conservation,  Colorado,  Nebraska,  New 
Mexico,  Kansas,  Oklahoma,  Texas,  Legislation. 

Comparison  of  groundwater  laws  among  the  Ogal- 
lala states  reveals  widely  differing  legal  theories. 
Changes  in  legal  regulation  continue  to  increase  in 
each  state  as  perceived  scarcity  becomes  more 
evident.  Colorado  has  repealed  its  earlier  legisla- 
tion and  replaced  it  by  the  Colorado  Groundwater 
Management  Act.  Oklahoma  enacted  a  new 
groundwater  code  in  1972  requiring  a  permit  for 
all  groundwater  withdrawals  except  domestic  uses. 
Nebraska  enacted  its  groundwater  management 
statute  in  1975.  New  Mexico  and  Kansas  both 
continue  to  rely  on  their  appropriative-permit  stat- 
utes which  were  enacted  many  years  ago.  Texas 
alone  still  adheres  to  the  rule  of  absolute  owner- 
ship of  groundwater.  The  Texas  system  of  ground- 
water regulation  is  not  statewide,  but  operates  by 
districts  which  are  imposed  only  by  affirmative 
vote  of  the  area  affected.  The  arguments  for  state- 
wide control,  as  opposed  to  the  regional  system, 
must  be  reviewed  in  terms  of  the  accomplishments 
of  the  districts  and  their  effectiveness  in  using  local 
tax  dollars.  With  decreases  in  groundwater  avail- 
ability, the  doctrine  of  reasonable  use  will  become 
a  part  of  Texas  law.  (See  also  W88-04894)  (Geiger- 
PTT) 
W88-04925 


STATE  WATER  PLANNING  --  THE  MULTIPLE 
CHOICE  APPROACH, 

Nebraska  Univ.-Lincoln.  Conservation  and  Survev 
Div.  ' 

For  primary  bibliographic  entry  see  Field  6A. 
W88-04926 


OGALLALA  AREA  OF  TEXAS  ~  LOOKING 
TO  THE  FUTURE, 

Texas  Dept.  of  Water  Resources,  Austin. 
For  primary  bibliographic  entry  see  Field  3F. 
W88-04927 


OVERVIEW  OF  POLITICAL,  SCIENCE  AND 
MANAGEMENT  ISSUES  IN  THE  CHESA- 
PEAKE BAY  REGION, 

Maryland  Univ.,  Solomons.  Center  for  Environ- 
mental and  Estuarine  Studies. 
J.  A.  Mihursky. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 
the  Conference  Held  April  9-11,  1985,  Easton 
Maryland.  1985.  p  11-15. 

Descriptors:  'Political  aspects,  'Technology, 
'Chesapeake  Bay,  'Management  planning,  Legis- 
lation, Research  priorities,  Public  participation, 
Human  population. 

The  political  community's  current  interest  in  the 
Chesapeake  Bay  hinges  on  a  few  key  legislators  in 
powerful  positions.  Continuance  of  cleanup  efforts 
may  require:  (1)  enactment  of  long-term  Chesa- 
peake legislation;  (2)  election  of  'Chesapeake-sensi- 
tive' legislators;  and  (3)  development  of  structural 
and  institutional  arrangements.  In  addition,  those 
efforts  must  be  grounded  in  the  use  of  science  and 
research;  controversial  issues  remain  and  can  only 
be  resolved  with  accurate  scientific  data.  Approxi- 
mately 66%  of  the  nation's  population  lives  on  the 
sea  coast  or  within  50  miles  of  tidewater.  Projec- 
tions are  for  80%  to  live  on  or  within  50  miles  of 
the  sea  coast  in  the  near  future.  The  Chesapeake  is 
scheduled  to  be  an  integral  part  of  the  new  Bos- 
Rich-Folk  megalopolis  extending  from  Boston  to 
Richmond-Norfolk  by  2020  or  sooner.  However, 
population  control  coupled  with  wise  use  of  scien- 
tific,   technological,    managerial,    and    regulatory 


skills  will  guarantee  an  ecologically  healthy  and 
economically   productive   Chesapeake    Bay     (See 
also  W88-04934)  (Lantz-PTT) 
W88-04935 


EPA  AND  THE  CHESAPEAKE  BAY, 

Environmental    Protection   Agency,   Washington, 

For   primary   bibliographic   entry   see   Field    5G 
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PRESERVATION  OF  THE  CALIFORNIA 
COAST:  TWENTY  YEARS  OF  LEARNING, 

California   State  Coastal   Conservancy,   Oakland 

CA. 

J.  E.  Petrillo. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 

the   Conference   Held   April   9-11,    1985,   Easton 

Maryland.  1985.  p  189-198. 

Descriptors:  'Environmental  protection,  'Califor- 
nia, 'Regulations,  'Coastal  zone  management, 
Funding,  Public  participation,  Legislation,  Coastal 
waters,  Public  policy,  Land  acquisition. 

In  the  early  years  of  California  conservation,  with 
the  support  of  cooperative  judicial  decisions,  the 
California  State  Coastal  Commission  undertook  its 
regulatory  function  with  a  vengaence.  Projects, 
from  the  smallest  residential  add-on  to  the  most 
massive  commercial  developments,  were  vigorous- 
ly scrutinized,  and  the  Commission,  with  the  confi- 
dence its  referendum  mandate,  did  not  hesitate  to 
deny  permits  or  require  radical  changes  of  those 
which  seemed  to  threaten  the  resources  of  the 
coast.  By  1976,  those  involved  in  California's 
coastal  issues  knew  from  experience  how  coastal 
regulation  could  cause  bitter  conflict  and  how 
these  conflicts  could  be  resolved.  Two  important 
approaches  came  out  of  this  experience.  First,  the 
policies  which  were  to  be  used  in  the  future  to 
govern  coastal  development  and  many  coastal  ac- 
tivities were  described  explicitly  and  refined  to  the 
point  where  their  concreteness  could  assist  future 
regulatory  actions.  Second  was  an  acknowledge- 
ment of  the  need  to  acquire  critical  areas  of  land 
along  the  coast  in  a  systematic  way  in  order  to 
remove  them  from  economic  competition  or  to 
designate  them  for  uses  compatible  with  the  goals 
set  forth  in  the  plan.  The  Coastal  Plan  as  it  was 
developed  relied  on  the  passage  of  three  elements: 
the  Coastal  Commission  was  to  be  extended;  a 
vigorous  program  of  acquisition  of  sensitive  coastal 
resource  lands  and  recreational  lands  was  to  be 
funded  and  carried  out;  and  a  special  agency  to 
restore  and  enhance  coastal  resources  was  created. 
The  first  element  was  accomplished  through  direct 
regulation,  the  second  through  Bond  Act  Funding, 
and  the  third  through  the  establishment  of  the 
State  Coastal  Conservancy.  The  Conservancy  has 
projects  which  cover  the  following  program  areas: 
(1)  resources  enhancement;  (2)  coastal  restoration; 
(3)  waterfronts;  (4)  coastal  accessways;  (5)  non- 
profit organization  assistance  program;  (6)  reserva- 
tion of  coastal  resource  sites;  and  (7)  donations  and 
dedications.  (See  also  W88-04934)  (Lantz-PTT) 
V/88-04951 


RESOURCE  PROTECTION:  A  DELAWARE 
PERSPECTIVE, 

Delaware  State  Dept.  of  Natural  Resources  and 
Environmental  Control,  Dover.  Wetlands  Section. 
W.  F.  Moyer. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 
the  Conference  Held  April  9-11,  1985,  Easton, 
Maryland.  1985.  p  231-236,  1  fig,  6  ref. 

Descriptors:  'Resources  management,  'Environ- 
mental protection,  'Delaware,  'Estuaries,  Clean 
Water  Act,  Legislation,  Regulations,  Federal  juris- 
diction, State  jurisdiction,  Management  planning, 
Mitigation. 

Delaware,  through  its  Inland  Bays  Study  Group 
and  Inland  Bays  Task  Force,  has  been  working  to 
protect  the  state's  three  inland  estuaries:  Rehoboth, 
Indian  River,  and  Little  Assawoman.  In  response 
to  Task  Force  recommendations,  the  Wetlands 
Section  is  developing  a  management  strategy  for 
those    freshwater    wetlands    currently    regulated 


under  the  Clean  Water  Act  404  program.  There 
remains,  however,  need  for  improvement  in  sever- 
al areas.  Continued  wetlands  protection  will  also 
require:  (1)  development  of  an  effective  wetlands 
evaluation  method;  (2)  an  improved  federal  en- 
forcement program;  and  (3)  a  consistent  approach 
to  mitigation  by  both  state  and  federal  agencies 
(See  also  W88-04934)  (Lantz-PTT) 
W88-04956 


PENNSYLVANIA'S  WETLANDS:  URBANIZA- 
TION AND  WATERCOURSE  MODIFICATION, 

Corps   of  Engineers,   Beach   Creek,    PA.   Foster 

Joseph  Sayers  Dam. 

I.  Garskof. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 

the  Conference  Held  April  9-11,    1985,   Easton 

Maryland.  1985.  p  237-239. 

Descriptors:  'Pennsylvania,  'Wetlands,  'Environ- 
mental protection,  'Regulations,  'Environmental 
effects,  Water  resources  development,  Clean 
Water  Act,  Dredging,  Waste  disposal,  Streamflow. 

Regulation  of  Pennsylvania's  wetlands  has  been 
complicated  by  their  diversity  and  wide  geograph- 
ic distribution.  Although  figures  are  not  available 
for  wetlands  acreage  within  the  Susquehanna 
River  Basin,  National  Wetlands  Inventory  calcula- 
tions indicate  approximately  400,000  acres  within 
the  entire  State.  Based  upon  drainage  area  and 
wetlands  density,  there  are  probably  200,000- 
250,000  acres  within  the  Susequehanna  River  Wa- 
tershed (including  New  York).  In  order  to  qualify 
this  problem  in  terms  of  Wetlands  impact  investi- 
gations conducted  since  January  1983  were  divid- 
ed into  broad  categories.  These  are:  filling  of  wet- 
lands for  commercial  development  -  24  filling  of 
wetlands  for  residential  development  -  24%;  filling 
or  dredging  of  wetlands  for  agricultural  develop- 
ment or  peat  mining  -  21%;  filling  of  wetlands  to 
dispose  of  solid  waste  -  16%;  filling  of  wetlands  for 
roads  or  utility  construction  -  7.4%  and  stream 
modifications  which  alter  or  destroy  wetlands  - 
3.6%.  These  figures  represent  percentages  of  cases, 
not  total  acreage  of  wetlands  impacted.  Section 
404  of  the  Clean  Water  Act  only  partially  protects 
these  wetlands  from  the  effects  of  urbanization 
because  it  regulates  neither  dredging  nor  the  dis- 
charge of  waste  materials  into  wetlands  when  the 
object  is  not  to  create  fastland.  Because  wetlands 
protection  depends  ultimately  on  public  support, 
public  education  is  a  priority  of  the  regulatory 
program.  (See  also  W88-04934)  (Lantz-PTT) 
W88-04957 


IMPACT   OF   URBANIZATION   ON   WATER- 
COURSES IN  WASHINGTON,  D.C., 

District  of  Columbia  Dept.  of  Consumer  and  Reg- 
ulatory Affairs,  Washington. 
For  primary  bibliographic  entry  see  Field  4C. 

W88-04958 


URBANIZATION,  WATER  QUALITY  AND 
STORMWATER  MANAGEMENT  -  A  MARY- 
LAND PERSPECTIVE, 

Maryland  Water  Resources  Administration,  An- 
napolis. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-04959 


PENNSYLVANIA'S  WETLAND  REGULA- 
TIONS  AND  THE  ARMY  CORPS  OF  ENGI- 
NEERS 404  PERMITTING  EM  PENNSYLVA- 
NIA, 

Pennsylvania  Dept.  of  Environmental  Resources, 
Harrisburg.  Bureau  of  Dams  and  Waterway  Man- 
agement. 
K.  D.  Smith. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 
the  Conference  Held  April  9-11,  1985,  Easton, 
Maryland.  1985.  p  254-256. 

Descriptors:  'Pennsylvania,  'Administrative  regu- 
lations, 'Wetlands,  'Permits,  Resources  manage- 
ment, Legislation,  Operating  policies,  Corps  of  En- 
gineers, Headwaters. 
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Under  state  law,  Pennsylvania  regulates  some 
types  of  wetlands  and  activities  more  ttringently 
than  the  federal  404  program  administered  by  the 
Corps  of  Engineers.  Pennsylvania  and  the  Corps 
are  seeking  to  achieve  greater  uniformity  among 
the  four  Corps  Districts  in  the  implementation  of 
the  404  program  in  the  state,  and  to  work  out 
differences  via  a  statewide  general  permit  on  isolat- 
ed and  headwaters  wetlands  to  prevent  significant 
cumulative  losses.  While  Pennsylvania  would  like 
to  assume  administration  of  the  404  program 
within  its  boundaries,  it  currently  lacks  the  re- 
sources currently  and  is  pursuing  an  alternative 
approach  -  the  joint  application  -  with  the  Corps 
and  EPA.  (See  also  W88-04934)  (Lantz-PTT) 
W88-O4960 


STATE  AND  FEDERAL  PERMITTING, 

Corps  of  Engineers,   Baltimore,   MD.   Baltimore 

District. 

T.  Filip. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 

the  Conference  Held   April  9-11,    1985,   Easton, 

Maryland.  1985.  p  257-259. 

Descriptors:  'Permits,  'State  jurisdiction,  'Federal 
jurisdiction,  'Regulations,  Tide  lands,  Navigable 
waters,  Chesapeake  Bay,  Wetlands,  Elk  River, 
Corps  of  Engineers. 

The  U.S.  Army  Corps  of  Engineers'  program  reg- 
ulating activities  in  navigable  waters  and,  more 
recently,  all  waters  of  the  United  States  and  adja- 
cent wetlands  has  evolved  over  more  than  80  years 
in  response  to  statutory,  administrative,  and  judi- 
cial changes.  The  Chesapeake  Bay  watershed  is 
wholly  within  the  jurisdiction  of  the  U.S.  Army 
Corps  of  Engineers  North  Atlantic  Division 
(NAD).  Three  Corps  Districts  within  NAD  share 
responsibility  for  permitting  activities  in  the  Bay 
and  its  tributaries.  The  Philadelphia  District  han- 
dles a  small  portion  of  the  Elk  River  associated 
with  the  Chesapeake  and  Delaware  Canal;  the 
Baltimore  District  regulates  activities  in  the  Bay 
and  its  tributaries  north  of  the  Maryland-Virginia 
borders  and  the  Norfolk  District  has  the  waters  of 
the  Bay  and  its  tributaries  south  of  the  Maryland- 
Virginia  line.  Currently,  it  effectively  regulates 
tidal  wetlands  in  the  Chesapeake  Bay  watershed, 
but  does  not  comprehensively  cover  important 
non-tidal  wetland  areas  in  the  upper  watershed. 
(See  also  W88-04934)  (Lantz-PTT) 
W88-04961 


MARYLAND'S  TIDAL  WETLAND  PROTEC- 
TION PROGRAM  -  PAST,  PRESENT  AND 
FUTURE, 

Maryland  Water  Resources  Administration,  An- 
napolis. 
H.  M.  Cassell. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 
the  Conference  Held  April  9-11,  1985,  Easton, 
Maryland.  1985.  p  260-268,  4  tab,  3  ref. 

Descriptors:  'Environmental  protection,  'Wet- 
lands, 'Resources  management,  'Legislation, 
•Tide  lands,  'Chesapeake  Bay,  Operating  policy, 
Permits,  Corps  of  Engineers,  Drainage,  Adminis- 
tration, State  jurisdiciton,  Runoff,  Licensing,  Man- 
agement planning. 

The  Wetlands  Division  of  the  Water  Resources 
Department  of  Natural  Resources  implements 
Maryland's  tidal  wetlands  protection  efforts.  The 
Wetlands  Act  of  1970  and  subsequent  amendments 
have  slowed  conversion  of  tidal  wetlands  to  mini- 
mal levels.  Maryland's  tidal  wetlands  program  is 
looking  at  a  number  of  factors  which  will  influence 
its  future  direction:  (1)  more  permitting  and  related 
responsibilities  are  likely  due  to  the  Corps  of  Engi- 
neers and  Environmental  Protection  Agency  the 
increasing  interest  in  delegation  to  effective  state 
programs  and  other  regulatory  reform;  (2)  Mary- 
land's Wetland  Program  would  seem  to  be  one  of 
those  existing  regulatory  mechanisms  by  which 
certain  objectives  of  the  Chesapeake  Bay  Initia- 
tives might  be  pursued  and  aided;  (3)  Progress 
toward  protectionof  non-tidal  wetlands  and  buffer 
areas  abutting  tidal  wetlands  are  to  be  encouraged; 
(4)  the  wetland  photographs  and  maps  are  1 5  years 
old  and  need  to  be  replaced;  (5)  since  1978,  storm 


drain  systems  which  discharge  directly  to  tidal 
waters  have  required  wetlands  licenses  and  updat- 
ed decision-making  criteria  and  procedures  con- 
cerning licensing  of  storm  drain  systems  are  heing 
developed  and  implemented;  (6)  Although  the 
compilation  of  annual  statistics  has  aided  assess- 
ment of  the  program's  cumulative  impact  upon 
wetland  resources,  improved  data  processing  for 
tracking  of  licenses  and  storing  case  information  is 
planned;  and  (7)  The  Department  of  Natural  Re- 
sources, Wetlands  Division,  Department  of  Gener- 
al Services  and  Wetlands  Administration  of  the 
Board  of  Public  Works  will  review  and  suggest 
revisions  of  compensation  fees  for  filling.  The  cur- 
rent program  is  likely  to  receive  additional  author- 
ity and  wil  play  a  role  in  realizing  the  objectives  of 
Maryland's  Chesapeake  Bay  Initiatives.  (See  also 
W88-04934)  (Lantz-PTT) 
W88-04962 


PERMIT  COORDINATION  IN  VIRGINIA, 

Virginia  Marine  Resources  Commission,  Newport 

News.  VA. 

N.  E.  Larsen. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 

the  Conference   Held   April   9-11,    1985,   Easton, 

Maryland.  1985.  p  269-272. 

Descriptors:  'Virginia,  'Permits,  'Regulations, 
•Environmental  protection,  State  jurisdiction,  Fed- 
eral jurisdiction,  Public  policy,  Wetlands. 

Virginia  has  worked  to  streamline  its  wetlands 
permit  process  with  federal,  state,  and  local  in- 
volvement and  approvals.  Important  components 
are:  (1)  effective  scientific  and  technical  assistance 
from  the  Virginia  Institute  of  Marine  Science  of 
the  College  of  William  and  Mary;  (2)  cooperation 
from  U.S.  Army  Corps  of  Engineers;  and  (3) 
simple  organizational  arrangements  within  state 
government  for  regulating  shoreline  activities. 
Presently  there  is  no  state  or  local  non-tidal  wet- 
lands program,  although  there  is  a  perceived  need 
to  know  more  about  these  resources  and  their 
ecological  importance.  (See  also  W88-04934) 
(Lantz-PTT) 
W88-04963 


WATER  QUALITY  CERTIFICATION  IN 
MARYLAND, 

Maryland  Dept.  of  Health  and  Mental  Hygiene, 
Baltimore.  Office  of  Environmental  Programs. 
M.  J.  Garreis. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 
the  Conference  Held  April  9-11,  1985,  Easton, 
Maryland.  1985.  p  273-276. 

Descriptors:  'Water  quality  control,  'Regulations, 
'Maryland,  'Permits,  Federal  jurisdiction,  State 
jurisdiction,  Water  quality  standards,  Clean  Water 
Act,   Environmental   protection,   Corps  of  Engi- 


States,  under  Section  401  of  the  Federal  Water 
Pollution  Control  Act  (Clean  Water  Act),  exercise 
oversight  of  federally-permitted  projects  (e.g.,  Sec- 
tion 404  wetlands  permits)  for  compliance  with 
state  water  quality  standards.  Maryland  has  refused 
401  certification  for  certain  Corps  'nationwide' 
general  permits  because  of  their  potentially  ad- 
verse effects  on  State  Water  Quality  standards. 
Maryland's  Office  of  Environmental  Programs, 
which  administers  Section  401  functions,  is  seeking 
to  standardize  its  review  process  and  coordinate 
with  other  federal  and  state  agencies  having  relat- 
ed responsibilities  or  authorities.  (See  also  W88- 
04934)  (Lantz-PTT) 
W88-04964 


CHESAPEAKE  BAY  FOUNDATION'S  LAND 
ACQUISITION  AND  WETLANDS  PROTEC- 
TION, 

Chesapeake  Bay  Foundation,  Inc.,  Annapolis,  MD. 
C.  H.  Collins. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 
the  Conference  Held  April  9-11,  1985,  Easton, 
Maryland.  1985.  p  277-280. 

Descriptors:  'Chesapeake  Bay,  'Land  acquisition, 
'Wetlands,    'Environmental    protection,    Chesa- 


peake ii. iy  Foundation,  Publication  participation, 

Institutions,  Easements,  land  rights.  Legal  aspects, 
Economic  aspects. 

Acquisition  of  sensitive  wetlands  in  the  Chesa- 
peake Basin  is  an  important  component  of  a  com- 
prehensive resource  conservation  and  protection 
program.  The  Chesapeake  Bay  Foundation  (CBF) 
and  other  private  and  public  agencies  seek  to  ac- 
quire by  fee,  easement,  or  other  means  sufficient 
interests  in  sensitive  land  areas  to  protect  impair- 
ment or  loss  of  valuable  natural  aspects.  For  the 
past  10  years,  CBF  has  operated  a  modest  land 
conservation  program  aimed  at  encouraging  pri- 
vate, voluntary  efforts  to  conserve  the  Bay's  scenic 
shorelines,  natural  marshes  and  wetlands,  wood- 
lands, and  farmlands.  To  date,  the  land  conserva- 
tion program  has  preserved  close  to  3,000  acres  in 
13  separate  projects.  CBF  is  moving  to  establish  a 
revolving  fund  to  enable  acquisition  of  important 
wetlands  that  later  could  be  resold  to  state  and 
federal  agencies.  CBF  has  decided  to  retain  the 
role  of  land  conservation  catalyst  as  it  expands  its 
land  conservation  program.  As  such,  emphasis  will 
be  placed  on  working  with  local,  state,  and  federal 
organizations  to  protect  important  waterfront 
properties,  particularly  wetlands,  while  keeping  its 
long-term  ownership  to  a  minimum.  Currently, 
CBF's  efforts  are  focused  on  initiating  watershed 
protection  programs  on  Bay  tributaries.  CBF  has 
embarked  on  a  joint  conservation  easement  solici- 
tation and  acquisition  program  in  Maryland  with 
the  Maryland  Environmental  Trust  (MET).  With  a 
conservation  easement,  a  landowner  gives  up  the 
right  to  develop  his  or  her  property  while  retain- 
ing the  right  to  live  on  it  and  maintain  its  existing 
use.  In  return  for  the  value  of  the  donation,  the 
landowner  receives  income  tax  and  estate  tax  bene- 
fits. This  joint  project  represents  the  first  step  in 
the  development  of  an  overall  land  conservation 
program  on  the  Bay.  Over  the  long  run,  CBF 
hopes  to  teach  private  landowners  throughout  the 
Bay  region  about  creative  land  conservation  meas- 
ures that  can  help  protect  the  living  resources  of 
the  Chesapeake  Bay.  (See  also  W88-04934)  (Lantz- 
PTT) 
W88-04965 


LOCAL  CONTROL  OF  WETLANDS  IMPACTS, 

Pennsylvania  Univ.,  Philadelphia.   Dept.  of  City 

and  Regional  Planning. 

A.  L.  Strong. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 

the  Conference   Held   April   9-11,    1985,   Easton, 

Maryland.  1985.  p  281-288,  20  ref. 

Descriptors:  'Legal  aspects,  'Local  governments, 
'Wetlands,  'Nonpoint  pollution  sources,  Water 
quality  control,  Urban  runoff,  Environmental  pro- 
tection, State  jurisdiction,  Regulations,  Compensa- 
tion, Public  trust. 

Effective  local  action  in  managing  and  protecting 
wetland  areas  depends  upon  an  integrated  program 
which  deals  with  urban  nonpoint  source  runoff; 
rural  nonpoint  source  runoff;  and  the  wetlands 
themselves.  These  three  elements  are  covered  and 
the  need  for  state  government-level  enforcement 
and  back-up  is  emphasized.  The  problem  of  a 
'taking'  without  compensation  by  regulation  is  re- 
viewed in  the  context  of  preserving  natural  re- 
sources held  in  'public  trust'  by  the  state  and  its 
local  governments.  (See  also  W88-04934)  (Lantz- 
PTT) 
W88-04966 


LOCAL  GOVERNMENT  APPROACH  TO  WET- 
LAND PROTECTION, 

Harford  County  Dept.  of  Planning  and  Zoning, 

Bel  Air,  MD. 

R.  S.  Lynch,  and  P.  de  Jong. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 

the   Conference   Held   April   9-11,    1985,   Easton, 

Maryland.  1985.  p  289-297,  3  ref. 

Descriptors:  'Local  government,  'Wetlands,  'En- 
vironmental protection,  'Regulations,  'Maryland, 
•Harford  County,  Buffer  strip,  Flood  plain  zoning, 
Water  districts. 
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A  provision  in  Harford  County,  Maryland's, 
zoning  regulations  known  as  the  'Natural  Resource 
District'  (NRD)  is  the  focus  of  this  paper;  an 
overview  of  wetland  protection  strategies  is  in- 
cluded. The  NRD  recognizes  that  effective  envi- 
ronmental protection  of  sensitive  natural  feature  is 
accomplished  by  viewing  such  features  as  an  inter- 
connected system.  Major  streams  in  the  County 
were  mapped  and  identified  by  name  in  the  NRD 
legislation.  The  NRD  extended  stream  valley  pro- 
tection to  most  first  and  second  order  tributaries  of 
the  major  listed  streams.  The  following  regulations 
apply  to  these  streams:  (1)  the  NRD  shall  be  a 
minimum  distance  of  150  ft  on  both  sides  of  the 
center  of  line  of  the  stream,  or  50  ft  beyond  the 
hundred  year  flood  plain,  whichever  is  greater;  (2) 
for  tributaries  draining  a  subbasin  of  400  acres  or 
more,  the  NRD  shall  extend  75  ft  on  both  sides  of 
the  stream;  (3)  a  buffer  shall  be  provided  within  the 
NRD  along  the  streams  and  shall  be  a  minimum 
width  of  50  ft  plus  4  ft  for  each  1%  increase  in 
slope  measured  from  the  water's  edge;  and  (4)  trees 
located  within  the  buffer  may  be  harvested  to 
remove  diseased,  insect  or  fire  damaged  trees,  to 
salvage  trees  or  reduce  potential  stream  blockage 
due  to  fallen  timber.  The  intent  of  these  provisions 
is  to  provide  a  defined  area  along  the  streams  that 
can  be  maintained  and  established  as  a  buffer.  This 
is  based  on  the  theory  that  a  natural  buffer  can  be 
effective  in  reducing  the  sediment  loading  of  the 
streams,  thereby  protecting  plant  and  animal  habi- 
tats. (See  also  W88-04934)  (Lantz-PTT) 
W88-04967 


FEDERAL  TAX  CODE  OPPORTUNITIES  TO 
MAINTAIN  WETLANDS, 

Nature  Conservancy,  Arlington,  VA. 

M.  Dennis. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 

the  Conference  Held   April   9-11,    1985,   Easton, 

Maryland.  1985.  p  298-307,  4  ref. 

Descriptors:  *Taxes,  'Federal  jurisdiction,  'Wet- 
lands, *Environmental  protection,  Tax  codes,  Eco- 
nomic aspects,  Easements,  Land  rights,  Legal  as- 
pects. 

The  federal  tax  code  allows  income  and  estate  tax 
deductions  to  taxpayers  for  gifts  of  conservation 
lands,  such  as  wetlands  that  meet  code  require- 
ments. In  addition  to  outright  gifts  of  land,  gifts  of 
partial  interests  (easements),  'bargain  sales',  trans- 
fers of  'like-kind'  property,  and  involuntary  con- 
version, benefits  offer  additional  land  preservation 
incentives.  Pending  proposals  to  amend  the  Feder- 
al tax  code  include  efforts  to  increase  the  allowable 
deduction  for  such  gifts  and  would  remove  current 
incentives  that  lead  to  loss  of  ecologically  valuable 
land  areas.  (See  also  W88-04934)  (Lantz-PTT) 
W88-04968 


TAX  DISINCENTIVES  AND  OTHER  FEDERAL 
PROGRAMS  DISCOURAGING  PRESERVA- 
TION OF  WETLANDS, 

Environmental  Law  Inst.,  Washington,  DC. 

T.  R.  Henderson. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 

the  Conference   Held  April   9-11,    1985,   Easton, 

Maryland.  1985.  p  308-315,  3  ref. 

Descriptors:  'Taxes,  'Regulations,  'Environmen- 
tal protection,  'Wetlands,  Floods,  Economic  as- 
pects, Insurance,  Drainage. 

Four  types  of  federal  programs  inadvertently  work 
at  cross  purposes  with  federal  wetlands  protection 
programs:  tax  incentives  for  land  development; 
technical  assistance,  loans,  and  cost-sharing  provid- 
ed by  the  Department  of  Agriculture  for  drainage 
and  'reclamation';  commodity  and  price  support 
programs;  and  insurance  and  disaster  relief.  Tax 
credits  and  deductions  are  given  for  cleaning, 
draining,  or  otherwise  'improving'  land,  as  well  as 
for  the  purchase  of  farm  equipment.  The  Soil  Con- 
servation Service  technical  assistance  and  Agricul- 
tural Conservation  programs,  responsible  for  the 
drainage  of  millions  of  wetland  acres  in  the  past, 
may  still  be  contributing  to  wetlands  drainage. 
Commodity  and  price  support  programs  have  the 
potential  to  encourage  the  cultivation  of  wetlands. 
Finally,    insurance    and    disaster    relief   payments 


have  unintentionally  reduced  the  cost  of  develop- 
ing and  farming  wetlands  and  other  equally  poor 
farming  sites.  These  policies  need  to  be  changed  to 
make  them  consistent  with  federal  wetlands  pro- 
tection efforts.  The  difficult  task  is  to  devise 
changes  that  eliminate  the  unintended  side-effect  of 
wetlands  destruction  without  eliminating  the  bene- 
ficial services  provided  by  the  programs.  (See  also 
W88-04934)  (Lantz-PTT) 
W88-04969 


METIGATION  AND  ITS  PROBLEMS, 

Fish  and  Wildlife  Service,  Annapolis,  MD. 

G.  W.  Kinser. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 

the  Conference   Held   April  9-11,    1985,   Easton, 

Maryland.  1985.  p  316-320. 

Descriptors:  'Mitigation,  'Environmental  protec- 
tion, 'Legislation,  'Wetlands,  Regulations,  Fish 
and  Wildlife  Coordination  Act,  National  Environ- 
mental Policy  Act,  Conservation. 

The  concept  of  mitigation  and  compensation  for 
wetlands  loss  or  impairment  grew  out  of  the  re- 
quirements of  the  Fish  and  Wildlife  Coordination 
Act.  In  1981,  the  U.S.  Fish  and  Wildlife  Service 
issued  its  Mitigation  Policy  which  sets  goals  for 
specified  resource  categories.  Mitigation  is  defined 
in  the  National  Environmental  Policy  Act  (NEPA) 
regulations  in  five  parts:  (1)  avoiding  the  impact  by 
not  taking  a  certain  action  or  parts  of  an  action;  (2) 
minimizing  the  impacts  by  limiting  the  degree  or 
magnitude  of  the  action  and  its  implementation;  (3) 
rectifying  the  impact  by  repairing,  rehabilitating, 
or  restoring  the  affected  environment;  (4)  reducing 
or  eliminating  the  impact  over  time  by  preserva- 
tion and  maintenance  operations  during  the  life  of 
the  action;  and  (5)  compensation  for  the  impact  by 
replacing  or  providing  substitute  resources  or  envi- 
ronments. Mitigation  banking  is  a  mechanism  for 
achieving  compensation  for  unavoidable  impacts 
and  is  most  applicable  to  situations  involving  small 
wetland  losses.  Problems  occur  around  the  less- 
than-perfect  implementation  of  mitigation  meas- 
ures to  replace  all  of  what  has  been  lost.  (See  also 
W88-04934)  (Lantz-PTT) 
W8  8-04970 


COMPENSATING  FOR  WETLAND  LOSSES  IN 
THE  MITIGATION  PROCESS, 

Environmental  Concern,  Inc.,  Michaels,  MD. 
E.  W.  Garbisch. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 
the  Conference  Held  April  9-11,  1985,  Easton, 
Maryland.  1985.  p  321-326,  12  ref. 

Descriptors:  'Compensation,  'Wetlands,  'Mitiga- 
tion, 'Environmental  protection,  Permits,  Eco- 
nomic aspects,  Regulations. 

The  process  of  mitigating  impacts  and  losses  to 
wetlands  derived  from  proposed  water-dependent 
projects  generally  includes  the  following  list  of 
actions  in  descending  order  of  priority:  (1)  avoid- 
ing the  impact  altogether  by  not  taking  a  certain 
action  or  parts  of  an  action;  (2)  minimizing  impacts 
by  limiting  the  degree  of  magnitude  of  an  action 
and  its  implementation;  (3)  rectifying  the  impact  by 
repairing,  rehabilitating,  or  restoring  the  affected 
environment;  (4)  reducing  or  eliminating  the 
impact  over  time  by  preservation  and  maintenance 
operations  during  the  life  of  the  action;  and  (5) 
compensating  for  the  impact  by  replacing  or  pro- 
viding substitute  resources  or  environments.  As- 
suming that  items  1-4  have  been  satisfied  for  a 
proposed  project  and  that  the  regulatory  agencies 
feel  the  project  is  in  the  public's  best  interest,  the 
proposed  compensation  for  the  wetland  loss  then 
becomes  the  deciding  factor  as  to  whether  mitiga- 
tion is  acceptable  and  the  requisite  permits  will  be 
issued.  Compensation  for  wetland  losses  offer  po- 
tential for  both  wetland  protection  and  enhance- 
ment, though  problems  can  occur  in  creating  or 
improving  wetland  areas.  Pre-qualification  of  con- 
tractors, permit  conditions,  advance  compensation, 
and  banking,  are  methods  of  avoiding  such  prob- 
lems in  the  compensation  process.  (See  also  W88- 
04934)  (Lantz-PTT) 
W88-04971 


VIRGINIA'S  WETLAND  MITIGATION/COM- 
PENSATION POLICY:  ITS  EVOLUTION  AND 
CURRENT  STATUS, 

T.  A.  Barnard,  and  W.  I.  Priest. 
IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 
the  Conference  Held   April   9-11,    1985,   Easton 
Maryland.  1985.  p  327-333,  8  ref. 

Descriptors:  'Virginia,  'Wetlands,  'Mitigation, 
•Compensation,  'Environmental  protection, 
Guidelines,   Permits,   Public   policy,   Regulations. 

Although  there  is  no  formal  wetland  mitigation 
policy  in  Virginia,  the  state's  'Wetlands  Guidelines' 
do  provide  a  de  facto  mitigation  policy  within  the 
coastal  permit  program.  The  original  Guidelines, 
written  in  1974,  list  the  following  as  recommended 
forms  of  mitigation:  (1)  avoid  the  adverse  impact 
altogether;  (2)  utilize  less  damaging  alternative  ac- 
tions which  will  achieve  the  stated  goal;  (3)  reduce 
the  magnitude  of  the  activity;  and  (4)  rehabilitate 
wetland  areas  unavoidably  damaged  by  the  permit- 
ted activity.  The  1982  revisions  of  the  'Wetlands 
Guidelines'  recommended  a  highly  cautious  ap- 
proach to  the  use  of  compensation  as  a  form  of 
mitigation.  (See  also  W88-04934)  (Lantz-PTT) 
W88-04972 


VIRGINIA  WETLANDS  ACT  AND  THE 
FUTURE  OF  WETLANDS  MANAGEMENT, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 

Dept.  of  Ocean  and  Coastal  Law. 

N.  B.  Theberge. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 

the  Conference   Held  April  9-11,    1985,   Easton, 

Maryland.  1985.  p  334-339,  2  ref. 

Descriptors:  'Virginia,  'Wetlands,  'Legislation, 
'Environmental  protection,  'Economic  justifica- 
tion, Virginia  Wetlands  Act,  Management  plan- 
ning. State  jurisdiction,  Federal  jurisdiction,  Eco- 
nomic aspects,   Costs,   Legal  aspects,   Litigation. 

Recent  federal  court  decisions  in  Virginia  place  the 
Virginia  Wetlands  Act  in  a  position  of  prominence 
in  state  wetlands  management.  The  policy  provi- 
sion and  the  standards  provision  of  the  Act  suggest 
that:  (1)  economic  development  has  to  be  'neces- 
sary' in  order  to  disturb  any  wetlands;  (2)  'neces- 
sary' economic  development  should  be  concentrat- 
ed in  wetlands  of  lesser  ecological  significance  to 
the  maximum  extent  practical;  (3)  'necessary'  eco- 
nomic development  may  occur  in  wetlands  of  pri- 
mary ecological  significant  if:  (a)  use  of  wetlands 
of  lesser  ecological  significance  is  impractical,  and 
(b)  disturbance  of  the  ecological  system  in  the 
wetlands  of  primary  ecological  significance  is  rea- 
sonable. The  costs  of  litigation,  a  well-administered 
local  and  state  permit  process  stressing  compro- 
mise, and  the  existence  of  an  overlapping,  more 
comprehensive  federal  wetlands  program  based  on 
a  wealth  of  well-established  legal  precedent,  tend 
to  deter  legal  challenges  to  the  Virginia  Wetlands 
Act.  As  a  result,  almost  a  decade  and  a  half  has 
passed  since  the  enactment  of  the  Virginia  wet- 
lands statute  and  not  one  precedent-setting  wet- 
lands case  has  been  heard  by  the  Virginia  Supreme 
Court.  Wetlands  litigation  at  the  federal  level,  by 
comparison,  has  been  rampant.  If  questions  over 
the  value  of  wetlands,  the  effectiveness  of  the 
federal  wetlands  program,  and  the  continued  in- 
volvement of  the  federal  government  in  wetlands 
management  portend  the  future,  then  the  Virginia 
Wetlands  Act  (and  other  state  wetlands  statutes) 
may  find  itself  scrutinized  as  never  before  and 
possibly  standing  alone  as  the  sole  means  of  wet- 
lands management  in  the  state.  A  review  of  key 
provisions  of  the  Virginia  statute  suggests  that  the 
Act  is  more  development-oriented  than  its  adminis- 
trative history  indicates.  The  continued  debate 
over  wetlands  value,  the  possibility  of  diminished 
federal  involvement,  and  the  latent  development 
orientation  of  the  Virginia  Wetlands  Act  raises 
questions  concerning  the  ability  of  the  state  to 
continue  the  current  level  of  wetlands  protection 
now  enjoyed.  (See  also  W88-04934)  (Lantz-PTT) 
W88-04973 


LAYMAN'S  GUIDE  TO  THE  TAKING  ISSUE, 

Chesapeake  Bay  Foundation,  Inc.,  Annapolis,  MD. 
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A.  Powers. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 
the  Conference  Held  April  9-11,  1985,  Easton, 
Maryland.  1985.  p  340-343. 

Descriptors:  'Legal  aspects,  'Wetlands,  'Manage- 
ment planning,  'Taking,  Eminent  domain,  Com- 
pensation, Regulations,  Land  rights. 

Wetland  managers  need  to  recognize  that  wetland 
regulations  may  be  challenged  by  landowners  on 
the  ground  that  they  constitute  a  government 
'taking'  of  private  property  for  which  compensa- 
tion is  constitutionally  required.  Courts,  when 
faced  with  a  takings  claim,  typically  look  at  wheth- 
er the  regulation  is  related  to  a  legitimate  state 
interest,  is  fairly  applied,  and  whether  the  regula- 
tion deprives  the  landowner  of  all  reasonable  use 
of  the  property.  In  the  event  that  a  court  rules  that 
the  regulatory  action  constitutes  a  'taking,'  the 
agency  should  be  given  the  choice  of  either  with- 
drawing its  action  or  commencing  condemnation 
proceedings,  thus  shielding  the  government  from 
forced  compensation  of  landowners.  (See  also 
W88-04934)  (Lantz-PTT) 
W  88-04974 


COMBINING  SCIENCE  AND  MANAGEMENT: 
LOOKING  AHEAD  FOR  CHESAPEAKE  WET- 
LANDS CONSERVATION.  HOW  IS  THE  FED- 
ERAL, STATE,  LOCAL  PARTNERSHIP  WORK- 
ING, 

Environmental  Protection  Agency,  Philadelphia, 
PA.  Region  III. 
J.  R.  Pomponio. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 
the  Conference  Held  April  9-11,  1985,  Easton, 
Maryland.  1985.  p  349-359,  4  ref. 

Descriptors:  'Wetlands,  'Conservation,  'Chesa- 
peake Bay,  'Political  aspects,  'Interagency  coop- 
eration, Federal  jurisdiction,  State  jurisdiction, 
Local  governments,  Research  needs,  Public  policy. 

Decisionmaking  to  protect  wetlands  involves  mul- 
tiple levels  of  government  and  complex  interac- 
tions among  scientists  and  managers.  Scientists 
need  to  understand  bureaucracy,  including  the  bu- 
reaucracy within,  and  take  steps  to  avoid  its  pit- 
falls. The  federal/state/local  partnership  to  protect 
the  wetlands  in  the  Chesapeake  Bay  is  working  to 
produce  results  but  leaves  room  for  improvement: 
(1)  Interagency  meetings  involving  the  various 
governmental  levels  need  to  have  focused  goals, 
pay  attention  to  the  larger  issues,  and  attempt  more 
long-range  planning;  and  (2)  Interaction  coordina- 
tion efforts  should  be  expanded,  roles  should  be 
clarified  and  technical  gaps  must  be  filled  (especial- 
ly better  identification  of  the  most  severe  wetland 
problems  in  the  Bay  region).  Joint  investigations 
should  address  the  following  areas:  (1)  Basic  re- 
search to  identify  linkages  between  non-tidal  fresh 
wetlands  and  downstream  (including  estuarine) 
functions;  (2)  Pursuit  of  a  common,  or  at  least 
interchangeable,  computerized  data  management 
system,  to  track  wetland-related  Bay  activities  and 
thereby  give  some  information  on  cumulative  im- 
pacts; (3)  The  completion  of  community  profiles 
describing  the  Bay  watershed  ecosystems;  (4)  The 
development  or  refinement  of  wetland  values  as- 
sessment techniques;  and  (5)  The  development  of 
pre-,  in  progress,  and  post-project  monitoring  stud- 
ies to  fill  gaps  in  predicting  project  impact  and 
mitigation  success.  Specific  attention  should  be 
given  to  impacts  of  dam  construction  and  agricul- 
tural drainage.  (See  also  W88-04934)  (Lantz-PTT) 
W88-04976 


HOW  IS  THE  FEDERAL,  STATE,  LOCAL 
PARTNERSHIP  WORKING  IN  VIRGINIA, 

Virginia  Deputy   Secretary  of  Resources,   Rich- 
mond. 
R.  L.  Cook. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 
the  Conference  Held  April  9-11,  1985,  Easton, 
Maryland.  1985.  p  360-362. 

Descriptors:  'Wetlands,  'Virginia,  'Interagency 
cooperation,  'Environmental  protection,  State  ju- 
risdiction, Federal  jurisdiction,  Local  govern- 
ments, Tide  Lands,  Permits,  Management  plan- 
ning, Conservation. 


Since  the  establishment  of  the  Virginia  Wetlands 
Boards  System  in  1972,  cooperation  between  feder- 
al, state  and  local  governments  has  been  instrumen- 
tal in  the  success  of  the  tidal  wetlands  management 
program.  By  establishing  a  coordinated  permitting 
process  and  a  monthly  meeting  between  federal, 
state  and  local  organizations  (federal  agencies: 
Army  Corps  of  Engineers,  Fish  and  Wildlife  Serv- 
ice, Environmental  Protection  Agency,  and  Na- 
tional Marine  Fisheries  Service;  state  agencies: 
Marine  Resources  Commission,  Game  and  Inland 
Fisheries  Commission,  Council  on  the  Environ- 
ment, and  Virginia  Institute  of  Marine  Science), 
this  system  has  eliminated  many  obstacles  from  the 
permitting  process.  The  result  has  been  greater 
efficiency  and  success  in  managing  wetlands.  (See 
also  W88-04934)  (Lantz-PTT) 
W88-04977 


FEDERAL,  STATE  AND  LOCAL  COOPERA- 
TION IN  WETLANDS  PRESERVATION, 

Baltimore  County  Office  of  Planning,   Towson, 

MD. 

R.  W.  Marriott. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 

the  Conference  Held  April  9-11,    1985,   Easton, 

Maryland.  1985.  p  363-366. 

Descriptors:  'Wetlands,  'Environmental  protec- 
tion, 'Interagency  cooperation,  Federal  jurisdic- 
tion, State  jurisdiction,  Local  government,  Chesa- 
peake Bay,  Case  studies,  Conservation,  Manage- 
ment planning. 

To  regulate  the  development  of  wetlands  effective- 
ly, local  governments  need  the  following:  a  team 
of  experts  available  to  be  called  on  for  scientific 
assistance;  a  technical,  scientific  and  legal  informa- 
tion clearinghouse;  and,  translation  of  scientific 
analysis  for  application  to  site  specific  problems. 
These  needs  are  immediate  and  must  be  handled  in 
conjunction  with  ongoing  research.  The  Dundee- 
Saltpeter  Creek  Environmental  Area  (an  area  of 
3,248  acres  about  12  miles  from  downtown  Balti- 
more represents  one  of  the  few  large  undisturbed 
shoreline  estuarine  sub-areas  on  the  western  shore 
of  the  Chesapeake  Bay).  Its  protection  is  described 
as  an  example  of  a  federal,  state  and  local  coinci- 
dence of  interest  in  wetlands  preservation.  (See 
also  W88-04934)  (Lantz-PTT) 
W88-04978 


WETLANDS  PROTECTION  IN  CHESAPEAKE 
BAY  REGION  -  WHERE  WE  GO  FROM  HERE, 

Chesapeake  Bay  Foundation,  Inc.,  Annapolis,  MD. 
W.  C.  Baker. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 
the  Conference  Held  April  9-11,  1985,  Easton, 
Maryland.  1985.  p  367-369. 

Descriptors:  'Wetlands,  'Chesapeake  Bay, 
•Chesapeake  Bay  Foundation,  'Regulations,  Insti- 
tutions, Environmental  protection,  Education, 
Economic  aspects,  Enforcement,  Legal  aspects. 

Wetlands  are  directly  responsible  for  the  vitality 
and  productivity  of  the  Chesapeake  Bay.  Wetlands 
not  only  provide  habitat  and  ensure  aquatic  pro- 
ductivity, but  they  are  also  natural  barriers  to 
pollution.  The  three  key  issues  addressed  by  the 
Chesapeake  Bay  Foundation  (CBF)  to  make  wet- 
lands protection  more  effective  are:  (1)  Education. 
CBF  has,  since  the  1960's,  operated  a  field  pro- 
gram in  estuarine  education.  Students  from 
throughout  the  Bay  region  -  over  22,000  annually  - 
are  provided  with  direct  exposure  to  the  Bay 
system  at  a  number  of  different  environmental 
education  facilities.  At  each  facility,  students  learn 
about  the  value  of  wetlands  to  the  entire  Bay 
system.  Through  direct  testing  and  observation 
they  learn  about  degraded  water  quality  and  about 
how  emergent  and  submerged  vegetation  can  help; 
(2)  Incentives.  CBF  is  able  to  offer  incentives  to 
private  land  owners  to  protect  wetlands.  Through 
a  land  conservation  program,  CBF  is  able  to  re- 
ceive gifts  in  fee  of  land  for  which  the  donor  is 
allowed  to  claim  a  charitable  deduction;  and  (3) 
Enforcement.  Enforcement  of  existing  environ- 
mental laws  has  been  one  of  this  organization's 
highest  priorities.  CBF  has  steadfastly  supported 
government  efforts,  at  all  levels,  to  enforce  wet- 


lands laws  vigorously,  and  has  the  capability  I" 
bring  legal  action  when  it  is  felt  that  such  laws  arc 
not  being  adequately  enforced.  Finally,  the  Chesa- 
peake Bay  Foundation  will  encourage  the  passage 
of  additional  legislation  to  more  fully  protect  Hay 
area  wetlands.  In  the  future,  more  emphasis  will  be 
placed  on  the  matter  of  more  adequate  protection 
for  non-tidal  wetlands.  (See  also  W88-04934) 
(Lantz-PTT) 
W88-04979 

6F.  Nonstructural  Alternatives 


DEPLETING  THE  OGALLALA:  HIGH  PLAINS 
GROUND  WATER  MANAGEMENT  POLICIES, 

Nebraska  Univ. -Lincoln.  Dept.  of  Agricultural  Ec- 
onomics. 

For  primary  bibliographic  entry  see  Field  4B. 
W88-04924 


6G.  Ecologic  Impact  Of 
Water  Development 


ENVIRONMENTAL  IMPACT  OF  THE 
SANMEN  GORGE  PROJECT, 

Ministry  of  Water  Resources  and  Electric  Power, 

Beijing  (China). 

W.  Xiutao. 

Water  Resources  Journal,  No.  153,  p  66-68,  June 

1987.  5  fig,  2  ref. 

Descriptors:  'Environmental  effects,  'Dam  con- 
struction, 'Sanmen  Gorge  Project,  'China, 
'Yellow  River,  Dams,  Reservoirs,  Sluices,  River 
flow. 

In  China  there  are  more  than  130  large-  and 
medium-sized  hydropower  stations  with  an  in- 
stalled capacity  greater  than  12  megawatt  (MW), 
and  more  than  70,000  small-sized  ones  have  been 
built.  The  reservoirs  have  a  water  surface  area  of 
some  20  x  10  to  the  3rd  sq  km  in  total.  Their 
environmental  impacts  are  both  beneficial  and  ad- 
verse. Through  reservoir  management,  flood 
damage  can  be  eliminated,  and  the  downstream 
low  water  flow  can  be  controlled.  Local  climate 
can  be  improved,  and  the  reservoir's  aquaculture 
can  be  increased.  But  there  also  can  be  adverse 
effects,  of  which  some  can  have  very  serious  re- 
sults. For  example,  the  problems  associated  with 
reservoir  inundation  and  the  relocation  of  people 
are  sometimes  difficult  to  deal  with  in  China,  be- 
cause the  country  has  limited  farmland  which  has 
to  supply  a  large  population.  Some  of  the  rivers  are 
heavily  silt-laden,  and  often  the  reservoir  sedimen- 
tation problems  are  very  serious.  The  raising  of  the 
groundwater  level  in  the  area  around  a  reservoir 
may  cause  salinization  and  waterlogging.  The  natu- 
ral river  flow  and  water  quality  are  unavoidably 
changed  by  reservoir  storage,  and  this  will  have  an 
influence  on  the  type  and  size  of  fish  populations. 
In  some  navigable  rivers,  navigation  is  suspended 
during  or  after  dam  construction.  In  the  case  of  the 
Sanmen  Gorge  project  some  of  the  adverse  envi- 
ronmental impacts  are  worth  considering  for  refer- 
ence. However,  the  environmental  impacts,  which 
were  not  thoroughly  considered  in  the  original 
planning,  have  been  the  main  cause  of  problems 
experienced  since  construction  first  started  in  1957. 
At  the  time  of  its  design  Sanmen  Gorge  was  the 
largest  project  to  be  built  in  China.  Today,  with 
project  modifications  through  reconstruction  and 
increased  sluicing  capacity,  it  is  a  useful  example 
which  may  be  used  to  justify  a  thorough  environ- 
mental impact  study  before  a  future  similar  sized 
project  proceeds.  (Lantz-PTT) 
W88-04521 


DOLORES  ARCHAEOLOGICAL  PROGRAM: 
ANASAZI  COMMUNITIES  AT  DOLORES: 
MIDDLE  CANYON  AREA, 

Dolores  Archaeological  Program,  CO. 
A.  E.  Kane,  C.  K.  Robinson,  and  D.  A.  Breternitz. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-202222. 
Price  codes:  A99  in  paper  copy,  A01  in  microfiche. 
Book  1  of  2,  September  1986.  658  p,  204  fig,  139 
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tab,  216  ref,  8  append.  Bureau  of  Reclamation 
Contract  No.  8-07-40-S0562. 

Descriptors:  *Dolores  Archaeological  Program, 
♦Archaeology,  *Anasazi,  Colorado,  History,  Cul- 
tural resources. 

This  volume  is  a  collection  of  published  reports 
from  the  Middle  Canyon  area  of  the  Dolores 
Project  in  southwestern  Colorado.  Included  in 
book  1  are  2  site  reports  (Periman  Hamlet,  Rio 
Vista  villages)  produced  by  the  Dolores  Archae- 
ological Program  and  an  introduction  to  the  inves- 
tigations in  the  Middle  Canyon  area.  (See  also 
W88-04723)  (Rochester-PTT) 
W88-04722 


DOLORES  ARCHAEOLOGICAL  PROGRAM: 
ANASAZI  COMMUNITIES  AT  DOLORES- 
MIDDLE  CANYON  AREA, 

Dolores  Archaeological  Program,  CO. 
A.  E.  Kane,  C.  K.  Robinson,  and  D.  A.  Breternitz. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-202339. 
Price  codes:  A21  in  paper  copy,  A01  in  microfiche. 
Book  2  of  2,  September  1986.  494  p,  131  fig,  120 
tab,  236  ref,  8  append.  Bureau  of  Reclamation 
Contract  No.  8-07-40-S0562. 

Descriptors:  *Dolores  Archaeological  Program, 
*Anasazi,  'Archaeology,  Colorado,  History,  Cul- 
tural resources. 

This  volume  is  a  collection  of  published  reports 
from  the  Middle  Canyon  area  of  the  Dolores 
Project  in  southwestern  Colorado.  Included  in 
book  2  are  2  site  reports  (House  Creek  Village, 
Singing  Shelter)  and  3  analytical  chapters  coreing: 
(1)  climate,  population,  and  resources  supply  in  the 
Middle  Canyon  area;  (2)  ceramic  data  and  interpre- 
tations; and  (3)  analysis  of  reductive  technology 
data.  (See  also  W88-04722)  (Rochester-PTT) 
W88-04723 


STATE  FUNDED  DAM  AND  RECREATION 
AREA  TAKES  CARE  OF  ENVIRONMENT  AND 
HISTORY, 

Kennedy/Jenks/Chilton,  San  Francisco,  CA. 
I.  S.  Rackley. 

Public  Works  PUOAH,  Vol.  118,  No.  11,  p  62-64 
November  1987. 

Descriptors:  *Earth  dams,  "Outdoor  recreation, 
♦Reservoirs,  Archaeology,  Fisheries,  Wildlife, 
Spillway,  Saddle  dam,  Mitigation  measures,  Proba- 
ble maximum  flow,  Nevada. 

Project  planning,  environmental  issues,  mitigation 
measures  for  archeological  sites,  fisheries,  and 
birds  and  wildlife,  design  challenges,  and  construc- 
tion plans  are  described  for  the  South  Fork  Dam 
and  Recreation  Area,  Elko  County,  Nevada.  This 
project,  which  is  on  the  South  Fork  of  the  Hum- 
boldt River,  is  planned  in  two  phases,  which  are 
scheduled  for  completion  in  1989:  (1)  a  rolled, 
earth-filled  dam  with  a  maximum  height  of  86  ft,  a 
crest  length  of  1,800  ft,  and  a  typical  crest  width  of 
30  ft;  (2)  a  40,000  ac-ft  reservoir,  3.5  mi  long  and 
1.5  mi  wide;  and  (3)  a  3,960-acre  recreation  area. 
This  is  the  first  project  of  its  type  for  which 
Nevada  state  monies  have  been  used.  Preservation 
of  numerous  archeological  and  cultural  history 
sites  is  a  major  environmental  issue  at  this  site.  The 
emergency  spillway  system  employs  a  saddle  dam 
with  a  crest  elevation  8  ft  below  that  of  the  main 
dam  and  designed  to  deal  with  half  the  probable 
maximum  flood  for  this  area.  (Rochester-PTT) 
W88-04872 


MANAGING  LANDSCAPES  FOR  HUMANITY 
AND  NATURE:  THE  ROLE  OF  WETLANDS  IN 
REGIONAL  NUTRIENT  DYNAMICS, 

Florida  Univ.,  Gainesville.  Center  for  Wetlands. 
M.  T.  Brown. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 
the  Conference  Held  April  9-11,  1985,  Easton, 
Maryland.    1985.   p   63-75,   3   fig,    1   tab,   52   ref. 

Descriptors:  'Wetlands,  "Resources  management, 
•Landscapes,    "Environmental    effects,    Manage- 


ment planning,  Environmental  protection,  Nutrient 
cycling,  Water  pollution  control,  Ecosystems, 
Wastewater  disposal,  Floods,  Artificial  wetlands. 

Concerned  primarily  with  the  spatial  manifesta- 
tions of  landscape  processes,  the  new  'science  of 
the  landscape'  is  striving  to  generate  theoretical 
principles  to  better  understand  large-scale  spatial 
and  temporal  phenomena.  Management  strategies 
are  beginning  to  reflect  this  new  awareness  of  and 
emphasis  on  landscape,  as  evidenced  by  incorpora- 
tion of  a  broader  systems  approach.  The  impact  of 
humanity  on  regional  nutrient  budgets  and  cycling 
is  widespread  and  pervasive.  Conversion  of  forests 
and  meadows  to  agricultural  and  urban  uses  has 
altered  regional  nutrient  dynamics  by  changing  soil 
chemistry  and  increasing  soil  erosion  and  the  har- 
vesting of  forest  products.  In  the  process,  by- 
products are  released  to  the  environment.  This 
concentrated  consumption  and  eventual  release  of 
by-products  has  influenced  the  chemical  character 
of  the  larger  environment.  The  relatively  recent 
rise  of  human  influence  in  the  landscape  has  not 
changed  the  basic  processes,  only  the  speed  at 
which  they  occur.  While  some  new  and  unfamiliar 
chemical  species  have  been  released  to  the  envi- 
ronment, the  major  influence  is  the  spatial  concen- 
tration of  chemicals.  Effective  management  of  the 
entire  landscape  can  be  facilitated  by  utilizing  a 
wide  range  of  new  'values'  possessed  by  wetlands, 
including  processing  wastewater  and  attenuating 
floods.  'Artificial'  wetlands  can  be  used  to  reverse 
trends  in  wetland  loss  and  add  new  values  to  the 
landscape  mosaic.  (See  also  W88-04934)  (Lantz- 
PTT) 
W88-04940 


IMPACT  OF  AGRICULTURAL  DRAINAGE  AC- 
TIVITIES IN  THE  COASTAL  FLATS  REGION 
OF  THE  CHESAPEAKE  BAY, 

Fish  and  Wildlife  Service,  Annapolis,  MD. 

T.  N.  Hall. 

IN:  Wetlands  of  the  Chesapeake.  Proceedings  of 

the  Conference   Held   April   9-11,    1985,   Easton, 

Maryland.  1985.  p  199-207,  2  tab,  10  ref. 

Descriptors:  "Agricultural  hydrology,  "Environ- 
mental effects,  "Chesapeake  Bay,  "Coastal  flats, 
"Drainage  effects,  Drainage,  Wetlands,  Regula- 
tions, Drainage  programs,  Riparian  wetlands,  Im- 
paired water  quality. 

The  Watershed  Protection  and  Flood  Prevention 
Act  and  other  state  and  local  programs  in  Mary- 
land and  Delaware  have  supported  extensive  agri- 
cultural drainage  designed  to  improve  crop  yields. 
Many  of  the  areas  drained,  or  affected  by  drainage, 
are  wetlands  (especially  wooded  wetlands).  Al- 
though recent  improvements  have  been  made  in 
both  federal  and  state  drainage  regulations,  these 
regulations  are  not  working  to  alleviate  the  major 
problems  of  continuing  wetland  losses  and  nutrient 
inputs.  A  comprehensive  program  to  preserve  and 
restore  wetlands  and  control  nutrients  in  runoff 
needs  to  be  developed.  Wetlands  should  be  pro- 
tected from  activities  which  reduce  or  eliminate 
their  capacity  to  assimilate  and  recycle  nutrients. 
Much  channelized  farmland,  if  left  undisturbed, 
would  revert  to  wetlands.  The  cumulative  result  of 
agricultural  drainage  has  been  significant  loss  of 
riparian  wetland  and  a  resultant  negative  impact  on 
the  water  quality  of  the  Bay,  because  the  lost  and 
degraded  wetlands  had  helped  trap  nutrient  inputs 
from  agricultural  activities  released  into  the  Chesa- 
peake Bay.  (See  also  W88-04934)  (Lantz-PTT) 
W88-04952 


PENNSYLVANIA'S   WETLANDS:   URBANIZA- 
TION AND  WATERCOURSE  MODIFICATION, 

Corps   of  Engineers,    Beach   Creek,   PA.    Foster 

Joseph  Sayers  Dam. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-04957 


7.  RESOURCES  DATA 
7A.  Network  Design 

IMPROVED  BOREHOLE  SITING  SUCCESS 
USING  INTEGRATED  GEOPHYSICAL  TECH- 
NIQUES, 

Hydrotechnica,  Shrewsbury  (England) 

C.  C  White. 

Water  Resources  Journal,  No.  152,  p  49-52,  March 

1987.  4  fig,  2  tab,  4  ref. 

Descriptors:  "Boreholes,  "Groundwater  resources, 
"Site  selection,  "Borehole  geophysics,  Resistivity, 
Electromagnetics,  Costs,  Aquifers,  Groundwater 
supply,  Transmissivity,  Permeability  coefficient, 
Zimbabwe. 

An  accelerated  drought  relief  program  for  Victoria 
Province,  Zimbabwe  was  carried  out  during  1983 
to  1984  to  help  alleviate  the  suffering  caused  by 
drought,  then  coming  up  to  its  third  successive 
year.   A   total   of  331    sites   were   surveyed   and 
pegged  for  either  a  borehole  or  hand  dug  well 
source  over  an  eight  month  period  by  a  siting  team 
comprising  one  geophysicist/hydrogeologist  and 
two  locally  hired   laborers.   By  the  end  of  the 
project  282  successful  boreholes  had  been  complet- 
ed with  an  overall  success  rate  of  76%.  The  bore- 
holes  were   primarily   located   at   sites   with   the 
greatest   chances  of  obtaining   water.   This  may 
appear  obvious  but  other  aspects  of  borehole  loca- 
tion such  as  distance  from  the  community,  ease  of 
access,  flood  and  pollution  risk  were  also  very 
important  considerations.   The  rationale   used  in 
siting  the  boreholes  was  to  try  to  locate  areas 
where  the  regolith  was  deepest  so  that:  (1)  The 
maximum  saturated  thickness  and  therefore  storage 
would  be  available;  (2)  The  highest  transmissivity 
would  be  obtained.   Previous  research  suggested 
that  the  frequency  of  fissures  in  the  bedrock  would 
also  be  greatest  in  these  locations  thereby  provid- 
ing the  maximum  possible  permeability;  and  (3) 
The  greater  saturated  thickness  will  maintain  a 
borehole  yield   for  a  longer  period  during  any 
drought.  Two  geophysical  techniques  were  used 
throughout  the  project,  the  electromagnetic  and 
resistivity  methods.  Electromagnetic  profiling  was 
used  as  a  general  reconnaissance  tool  as  well  as  a 
valuable  technique  to  locate  fault  zones  and  dyke 
contact  zones.  Resistivity  surveys  were  carried  out 
using  an  ABEM  SAS300  terrameter  and  a  BGS256 
multicore  cable.  Depth  soundings  were  conducted 
using  the  Offset  Wenner  technique  which  produces 
very  high  quality  data  by  reducing  the  effect  of 
subsurface  lateral  variations  and  also  allows  impor- 
tant field  checks  to  be  carried  out  to  assess  the 
validity  of  the  data  itself.  In  total  88  km  of  EM 
profiling  and  257  resistivity  depth  sounding  were 
conducted.  The  cost  savings  that  were  achieved  by 
improved  success  rates  when  using  such  techniques 
more  than  compensated  for  the  cost  of  siting  the 
boreholes.   Borehole  siting  amounted  to  approxi- 
mately  10%   (SZ960)  of  the  total  borehole  cost 
(SZ9600).  (Lantz-PTT) 
W88-04515 


DESIGN  OF  RArNFALL  NETWORKS  USING 
ENTROPY, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 
Engineering. 

V.  P.  Singh,  and  P.  F.  Krstanovic. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-234936/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Louisiana  Water  Resources  Research  Insti- 
tute, Baton  Rouge,  Completion  Report,  October 
1986.  56  p,  15  fig,  7  tab,  29  ref,  4  append.  Contract 
No.  1 4-08-000 1-G 1020.  Project  No.  USGS  G1020- 
06(5). 

Descriptors:  "Network  design,  "Model  studies, 
"Entropy,  "Rainfall  data,  Rainfall  networks, 
Space-time  variance,  Spatial  reduction,  Rainfall 
records,  Variance  reduction,  Space-time  design, 
Louisiana. 

Treating  rainfall  as  a  random  field,  models  are 
derived  using  entropy  for  design  of  rainfall  net- 
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works  in  space  and  time  separately  and  jointly 
The  model  for  design  in  space  offers  an  alternate  e 
to    the    model    of   Rodnguez-Iturve    and    Mejia 
(1974).  The  model  for  design  in  time  is  extended 
using  entropy  spectrum  for  reconstruction  of  Ins 
torical  rainfall  data.  Long-term  annual  rainfall  data 
for  existing   networks  in   Louisiana  are  used   to 
verify  the  models.  The  efficiency  of  rainfall  net- 
works is  evaluated  using  reduction  of  variance  of 
mean  of  a  real  rainfall.  A  comparison  with  some  of 
the    existing    models    shows    that    the    proposed 
models  are  suitable,  especially  for  data-scarce  re- 
gions. (Singh-LA,  WRRI) 
W88-04762 

SITE  LOCATION  AND  INSTRUMENTATION 
ASPECTS  OF  A  STUDY  OF  SEDIMENTATION 
PROCESSES  IN  A  PROGLACIAL  LAKE  IN 
SOUTHEASTERN  BRITISH  COLUMBIA, 
CANADA, 

Toronto  Univ.  (Ontario).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W 88-05024 


WATER  SUPPLY,  SANITATION  AND 
HEALTH  EDUCATION  PROGRAMMES  IN 
DEVELOPING  COUNTRIES:  PROBLEMS  OF 
EVALUATION, 

Linkoeping  Univ.  (Sweden).  Dept.  of  Pediatrics. 
For  primary  bibliographic  entry  see  Field  6B. 
W88-05072 


7B.  Data  Acquisition 


MONITORING   MOISTURE   MIGRATION   IN 
THE  VADOSE  ZONE  WITH  RESISTIVITY, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Geological/ 

Geophysical  Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-04490 


W88-04492 

COMPUTED  TOMOGRAPHIC  ANALYSES  OF 
WATER  DISTRIBUTION  IN  THREE  POROUS 
FOAM  MEDIA, 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Hor- 
ticultural Science. 

For  primary  bibliographic  entry  see  Field  2G 
W88-04497 


IMPROVED  BOREHOLE  SITING  SUCCESS 
USING  INTEGRATED  GEOPHYSICAL  TECH- 
NIQUES, 

Hydrotechnica,  Shrewsbury  (England). 

For  primary  bibliographic  entry  see  Field  7A. 

W88-04515 

VOLATILIZATION  LOSSES  OF  ORGANICS 
DURING  GROUND  WATER  SAMPLING 
FROM  LOW  PERMEABILITY  MATERIALS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-04547 

IN  SITU  MULTILEVEL  SAMPLER  FOR  PRE- 
VENTIVE MONITORING  AND  STUDY  OF  HY- 
DROCHEMICAL  PROFILES  IN  AQUIFERS, 

Weizmann    Inst,   of  Science,    Rehovoth   (Israel). 

Dept.  of  Isotope  Research. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-04548 

FIELD  EVALUATION  OF  WELL  PURGING 
PROCEDURES, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-04550 


REPRESENTATIVE  SAMPLING  OF  GROUND 
WATER  FROM  SHORT-SCREENED  BORE- 
HOLES, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).     Div.     of 

Groundwater  Research. 

C.  Barber,  and  G.  B.  Davis. 

Ground  Water  GRWAAR,  Vol.  25,  No.  5,  p  581- 

587,  September-October  1987.  5  fig,  2  tab,  10  ref. 

Descriptors:  'Sampling,  'Groundwater  quality, 
•Groundwater  quality,  'Boreholes,  'Monitoring, 
Pumping  tests,  Well  water,  Groundwater  storage. 

Boreholes  terminated  with  a  short  (1-3  m)  length 
of  screen  are  often  used  in  groundwater  quality 
monitoring,  although  to  obtain  representative  sam- 
ples, pumping  is  often  required  to  overcome  the 
effects  of  stagnant  casing  storage.   Methods  for 
estimating  pumping  time  prior  to  sampling  from  a 
pumped  discharge,  presented  graphically  and  in 
summary  equations,  show  that  for  most  require- 
ments, pumping  time  (t  sub  a)  to  purge  well  stor- 
age (where  mixing  of  casing  storage  and  ground- 
water takes  place  within  the  casing)  or  to  over- 
come casing  storage  effects  (where  little  mixing 
occurs  within  the  casing)  is  given  by  t  sub  a  =  - 
ln(m)(V/Q).  Here  V  is  the  volume  of  well  storage, 
Q  is  the  average  pumping  rate,  and  m  is  given  by: 
m  =  (C  sub  t  -  C  sub  g)/(C  sub  c  -  C  sub  g),  where 
C  sub  t,  C  sub  g,  and  C  sub  c  are  concentrations  of 
some  substance  in  pumpage,  and  groundwater,  and 
the  initial  concentration  in  casing  storage,  respec- 
tively. In  boreholes  which  have  been  developed 
and  which  are  regularly  pumped  and   where  a 
relative  sampling  error  of  2.5%  is  considered  to  be 
acceptable,  then  m  has  a  value  of  0.1.  Pumping 
time  then  equates  to  the  time  necessary  to  pump 
2.3  volumes  of  well  storage  from  the  borehole. 
Laboratory  and  field  evaluations  using  boreholes 
in  transmissive  and  low  permeability  formations 
generally  validate  the  theoretical  approach.  The 
theory  can  be  used  as  a  basis  for  estimating  and 
optimizing    pumping    times    for   monitoring    pro- 
grams where  groundwater  samples  are  recovered 
from  short-screened  boreholes.  Additionally,  the 
theory  allows  the  determination  of  an  optimum 
pumping  rate.  (Author's  abstract) 


MINIMIZING  INTERPRETATION  AMBIGU- 
ITIES THROUGH  JOINT  INVERSION  OF 
SURFACE  ELECTRICAL  DATA, 

Geophysics  Group,  San  Diego,  CA. 
E.  P.  Gustafson,  and  R.  B.  McEuen. 
Groundwater    Monitoring    Review    GWMRDU, 
Vol.  7,  No.  4,  p  101-113,  Fall  1987.  17  fig,  16  ref. 

Descriptors:  'Geohydrology,  'Joint  inversion, 
•Data  interpretation,  'Electrical  properties,  'Geo- 
physics, 'Mathematical  models,  'Groundwater, 
♦Electrical  studies,  Soil  water,  Model  studies,  Sta- 
tistical models. 

Joint  inversion  is  an  extension  of  standard  least- 
squares  inversion  techniques.  With  this  approach, 
it  is  possible  to  construct  a  model  that  is  simulta- 
neously consistent  with  surface  observations  made 
using  more  than  one  geophysical  method.  Discus- 
sion focuses  on  applications  to  the  Schlumberger 
and  audiomagnetotelluric  sounding  methods,  al- 
though the  technique  is  not  limited  to  these.  The 
authors  found  that  the  non-uniqueness  problems 
that  often  plague  the  interpretation  of  electrical 
sounding  data  can  be  substantially  reduced  if  the 
model  is  required  to  be  consistent  with  more  than 
one  set  of  surface  measurements.  If  geological 
ground  truth  is  available  to  further  constrain  the 
model,  the  chances  of  arriving  at  the  true  physical 
property  distribution  of  the  subsurface  are  far 
better  than  if  a  single  data  set  is  interpreted.  To 
demonstrate  the  power  of  joint  inversion,  a  study  is 
presented  using  synthetic  data  obtained  from  a 
three-layer  resistivity  model.  Two  case  histories 
are  presented  to  demonstrate  that  a  much  better 
representation  of  the  true  earth  can  be  obtained 
with  joint  inversion  than  with  standard  interpreta- 
tion methods.  (Author's  abstract) 
W88-04552 


FLOW-INJECTION  ANALYSIS  OF  SUB- 
STANCES IN  WATER.  PART  I.  ANIONS.  A 
CRITICAL  REVIEW, 

Pretoria  Univ.  (South  Africa).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-04563 


Data  Acquisition — Group  7B 

USE  OF  EVAPORIMETERS  FOR  ESTIMAT- 
ING MAXIMUM  TOTAL  EVAPORATION, 

Orange   Free    Stale    Univ.,    Blocmfonlcin    (South 

Africa).  Dept.  of  Agromcteorology. 

W.  H.  Van  Zyl,  and  J.  M.  De  Jager. 

Water  SA.  Vol.  13,  No.  4,  p  235-240,  August  1986. 

35  ref. 

Descriptors:  'Evaporimeters,  'Evaporation, 
•Measuring  instruments,  Mathematical  models, 
Evaporation  gages,  Irrigation  requirements,  Eva- 
potranspiration. 

The  theory  of  evaporation  from  evaporimeters  and 
its  relationship  to  maximum  total  evaporation  (Em) 
is  reviewed.  A  Penman  type  mathematical  model 
comprising  both  an  energy  and  an  aerodynamic 
component  is  proposed  to  explain  the  mechanism 
of  evaporation  from  the  A-pan  and  evaporation 
from  a  reference  crop  (Er).  The  use  of  a  Piche 
evaporimeter  or  an  evaporating  carborundum  sur- 
face to  simulate  the  aerodynamic  component  in  the 
Penman-Monteith  equation  seems  a  most  promis- 
ing alternative.  This  together  with  the  evaluation 
of  the  energy  term,  using  sunshine  duration  and  air 
temperature  data  could  result  in  the  reliable  estima- 
tion of  Em.  Favorable  comparison  between  one  or 
both  of  these  techniques  with  Em  should  inevita- 
bly lead  to  better  planning  and  management  for 
irrigation  scheduling.  (Author's  abstract) 
W88-04568 


EXAMINATION  OF  THE  EFFICIENCY  OF  A 
SIMPLE  RUNOFF  PLOT  SAMPLE  SPLITTER, 

Rhodes    Univ.,    Grahamstown    (South    Africa). 

Dept.  of  Geography. 

M.  L.  Bode,  and  A.  B.  Weaver. 

Water  SA,  Vol.  13,  No.  4,  p  241-244,  August  1986. 

3  fig,  5  tab,  13  ref. 

Descriptors:  'Runoff,  'Sampling,  'Sample  splitter, 
'Flow  rate,  Sediment  concentration,  Particle  size, 
Surface  tension,  Physical  properties. 

The  effect  of  flow  rate,  sediment  concentration 
and  sediment  grain  size  on  the  efficiency  of  a 
simple  runoff  plot  sample  splitter  is  investigated. 
The  major  factor  influencing  the  sampling  efficien- 
cy of  the  splitter  was  flow  velocity.  The  design 
sample  split  is  only  attained  after  a  critical  flow 
rate  was  exceeded.  This  is  ascribed  to  surface 
tension  at  the  splitter/water  interface.  Surface  ten- 
sion causes  a  backing  up  of  water  behind  the  weir 
at  low  flow  rates  due  to  differences  in  forces  of 
attraction  exerted  between  water  and  metal  mole- 
cules adjacent  to  the  splitter  weir.  The  resultant 
backing  up  effect  causes  uneven  flow  across  the 
weir  crest.  These  forces  are  overcome  only  after  a 
critical  flow  rate  (0.15  1/sec)  is  exceeded.  The 
performance  of  the  splitter  improves  after  this  crit- 
ical flow  rate  has  been  reached.  (Lantz-PTT) 
W88-04569 


BROMIDE   AS   A   CONSERVATIVE   TRACER 
FOR  SOIL-WATER  STUDIES, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
For   primary   bibliographic   entry   see   Field   2G. 

W88-04575 


TIPPING  BUCKET  FLOWMETER  FOR  ROAD- 
SIDE GULLY  RUNOFF, 

University  Coll.,  London  (England).  Dept.  of  Ge- 
ography. 

G.  E.  Hollis,  and  J.  C.  Ovenden. 
Hydrological  Processes  HYPRE3,  Vol.  1,  No.  4,  p 
391-396,  November  1987.  3  fig,  2  tab,  14  ref.  Natu- 
ral   Environment    Research    Council    Grant    No. 
GRS/4442. 

Descriptors:  'Tipping  bucket  flowmeters,  'Roads, 
'Runoff  rates,  Flowmeters,  Measuring  instruments, 
Gullies,  Flow  rates,  Urban  hydrology,  United 
Kingdom. 

A  tipping  bucket  flowmeter  designed  for  the  meas- 
urement of  inflows  to  roadside  gully  pots  is  de- 
scribed. It  is  braced  within  the  pot  above  the  liquor 
and  the  runoff  is  fed  to  it  via  a  glass  fiber  funnel 
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and  a  hose.  While  it  can  be  calibrated  to  only  0  71/ 
sec,  it  is  very  effective  at  low  flows  and  has  a 
number  of  advantages  over  the  well  known  Insti- 
tute of  Hydrology  Gully  Meter.  Its  use  at  Red- 
bourn,  Hertfordshire  (United  Kingdom)  for  roads 
on  highly  permeable  soils  shows  that,  for  both 
rainfall  and  artificial  irrigation,  the  'losses'  are  very 
large  and  highly  variable  even  within  a  single 
housing  estate  road.  (Author's  abstract) 
W88-04576  ; 


APPLICABILITY  OF  THE  WASTEWATER 
TREATMENT  PLANT  IN  OTHFRESEN  AS  SCI- 
ENTIFIC DOCUMENTATION  OF  THE  ROOT- 
ZONE  METHOD, 

Aarhus  Univ.  (Denmark).  Botanical  Inst. 

For   primary   bibliographic   entry   see   Field   5D. 


RELATIONSHIP  BETWEEN  THEORY  AND 
PRACTICE  OF  REAL-TIME  RIVER  FLOW 
FORECASTING, 

Ruhr  Univ.,  Bochum  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  2A. 

W  OO~vJ*r0V^ 


CASE  STUDIES  IN  REAL-TIME  HYDROLOGI- 
CAL  FORECASTING  FROM  THE  UK, 

Institute  of  Hydrology,  Wallingford  (England). 
P.  E.  O'Connell,  G.  P.  Brunsdon,  D.  W.  Reed  and 
P.  G.  Whitehead. 

IN:  River  Flow  Modelling  and  Forecasting  D 
Reidel  Publishing  Co.,  Dordrecht,  Holland,  1986 
p  195-240,  19  fig,  6  tab,  29  ref. 

Descriptors:  *Flow  forecasting,  *River  forecast- 
ing, 'Remote  sensing,  *Flood  forecasting,  •Para- 
guay, Catchment,  Modelling,  Flood  routing  Hy- 
drological  studies,  Hydrologic  data,  Regulated 
flow,  Radar,  Rainfall  rate. 

The  developments  which  have  taken  place  in  the 
fields  of  electronic  engineering  and  hydrological 
modelling  over  the  past  decade  are  now  generating 
considerable  operational  benefits  in  the  areas  of 
flood  warning,  reservoir  management  and  pollu- 
tion control.  On-line  monitoring  of  rainfall,  flow 
and  water  quality  variables  can  be  achieved  with 
reliable  instrumentation  and  telemetry.  As  more 
operational  experience  with  new  technology  is  ac- 
quired, the  examination  of  case  studies  is  important 
in  selection  of  appropriate  instrumentation,  teleme- 
try and  modelling.  Three  case  studies  are  given- 
the  operation  of  the  real-time   flow   forecasting 
system  for  the  river  Dee  (North  Wales)  -  a  project 
aimed  at  developing  the  potential  of  radar  for  a 
quantitative  measurement  of  rainfall;  the  real-time 
flood  warning  scheme  installed  in  a  small  catch- 
ment area  east  of  Edinburgh  (Scotland);  and  the 
scheme  to  help  protect  water  supply  abstraction 
intakes  from  accidental  pollution  along  the  Bed- 
ford Ouse  nver  (East  Anglia).  Full  discussion  is 
given    of  background,    theoretical    development 
catchment  and  instrumentation,  with  an  evaluation 
of  the  performance  in  operation  and  subsequent 
refinements.  Comparison  of  the  three  schemes  is 
made,    with    the    conclusion    that    where    simple 
models  can  satisfy  the  requirements  of  the  scheme 
their  replacement  by  complex  models  should  only 
be  considered  in  terms  of  additional  benefits.  (See 
also  W88-04686)  (Bicht-PTT) 
W88-04693 


DESIGN  AND  OPERATION  OF  FORECAST- 
ING OPERATIONAL  REAL-TIME  HYDROLO- 
GICAL SYSTEMS  (FORTH), 

World      Meteorological     Organization,      Geneva 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  2A. 

W88-04697 


^x?oURlMENT  OF  TRACE  CONCENTRA- 
TE?.1^. OF  HYDROGEN  IN  BIOGAS  FROM 
ANAEROBIC  DIGESTERS  USING  AN  EX- 
HALED HYDROGEN  MONITOR, 

Water  Research  Centre,  Stevenage  (England). 
For   primary   bibliographic   entry   see   Field   5D. 
W88-04859 


HIGH  PLAINS  REGIONAL  AQUIFER  ~  MAP- 

3K«gS8FD  AGRICULTURE  USING 

National  Aeronautics  and  Space  Administration, 
Moffett  Field,  CA.  Ames  Research  Center. 
G.  Thelin. 

IN:  Proceedings  of  the  Ogallala  Aquifer  Symposi- 
um II,  Lubbock,  Texas,  June  1984.  1984  p  40-47  4 
ref.  ' 

Descriptors:  *Remote  sensing,  'Water  use 
Groundwater  irrigation,  *High  Plains  Regional 
aquifer,  'Groundwater  management,  'Satellite 
technology,  'Mapping,  'Mathematical  models, 
Groundwater  movement,  Irrigation  efficiency  Hy- 
drologic data  collections,  Hydrologic  maps,  Hy- 
drologic models,  Cluster  analysis. 

Data  from  94  Landsat  scenes  were  used  to  map 
irrigated  agriculture  above  the  High  Plains  aquifer 
Irrigated  acreage  estimates  are  one  critical  element 
in  a  groundwater  flow  model  being  used  by  the 
U.S.  Geological  Survey  to  determine  the  current 
trends  m  the  amount  and  distribution  of  irrigation 
water.  Several  methods  for  determining  irrigated 
acreage  were  evaluated.  Digital  analysis  of  Land- 
sat  data  proved  to  be  the  most  suitable  approach 
and  was  used  in  a  two-phase  mapping  effort  using 
Landsat  digital  data  from  both  the  1978  and  1980 
growing  seasons.  The  first  phase,  a  test  of  analyti- 
cal procedures,  used  1978  Landsat  data  to  map  the 
majority  of  the  High  Plains.  The  test  employed  a 
cluster  analysis  technique  to  derive  acreage  esti- 
mates of  irrigated  agriculture,  dryland  agriculture 
and  rangeland  using  35  summer  Landsat  scenes' 
Based  on  the  first-phase  test  results,  several  modifi- 
cations  were  made  to  improve  analytical   tech- 
niques for  the  second-phase  operational  mapping 
using  1980  Landsat  data.  The  analysis  of  1980  data 
used  a  ratio  technique  to  analyze  59  spring  and 
summer  Landsat  scenes.  Acreage  estimates  of  irri- 
gated agriculture,  dryland  agriculture,  and  range- 
land  were  aggregated  to  form  a  data  base  contain- 
ing approximately  20,000  grid  cells  measuring  1- 
minute  of  latitude  by  1 -minute  of  longitude.  Per- 
centages for  each  cover  type  were  calculated  and 
then  combined  with  sampled  irrigation  application 
rates  for  use  m  the  groundwater  flow  model  to 
compute  estimates  of  irrigation  water  use.  (See  also 
W88-04894)  (Author's  abstract) 
W88-04897 


PRELIMINARY  ESTIMATES  OF  OGALLALA- 
AQUIFER  RECHARGE  USING  CHLORINE  IN 
THE  UNSATURATED  ZONE,  CURRY 
COUNTY,  NEW  MEXICO, 

New  Mexico  Bureau  of  Mines  and  Mineral  Re- 
sources, Socorro. 

For  primary  bibliographic  entry  see  Field  2F 
W88-04918 


BED   FORM   DIAGRAMS   AND  THE   INTER- 
PRETATION OF  ESKERS, 

Wilfrid  Laurier  Univ.,  Waterloo  (Ontario).  Dept 

of  Geography. 

For  primary  bibliographic  entry  see  Field  2C 

W88-05020 


SITE  LOCATION  AND  INSTRUMENTATION 
ASPECTS  OF  A  STUDY  OF  SEDIMENTATION 
PROCESSES  IN  A  PROGLACIAL  LAKE  IN 
SOUTHEASTERN  BRITISH  COLUMBIA 
CANADA, 

Toronto  Univ.  (Ontario).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J 
W88-05024 


CONE  PENETRATION  TESTING  IN  SNOW, 

For  primary  bibliographic  entry  see  Field  2C 
W88-05053 


UNDRAINED  SHEAR  STRENGTH  FROM  PIE- 
ZOCONE  TESTS, 

National    Research   Council   of  Canada,   Ottawa 
(Ontario).  Inst,  for  Research  in  Construction. 
For   primary   bibliographic   entry   see   Field   8D 
W88-05055 


STUDY  OF  THE  EXTRACTION  CONDITIONS 
OF  SEDIMENTARY  HUMIC  ACIDS  TO  ESTI- 
MATE THEIR  TRUE  IN  SITU  SULFUR  CON- 
TENT, 

British    Columbia    Univ.,    Vancouver.    Dept     of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5A 

W88-05106 


FLUOROCHROME-STAINING  TECHNIOUE 
FOR  COUNTING  BACTERIA  IN  SALINE,  OR- 
GANICALLY  ENRICHED,  ALKALINE  LAKES, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A 
W88-05107 


7C.  Evaluation,  Processing  and 
Publication 


PUMPTEST.BAS:   A   PROGRAM   TO   CALCU- 
LATE TRANSMISSIVITY  AND  STORATIVITY 

Nebraska  State  Dept.  of  Environmental  Control' 

Lincoln. 

For  primary  bibliographic  entry  see  Field  2F 

W88-04494 


COMPARISON  OF  GROUND  WATER  MONI- 
TORING DATA  FROM  CERCLA  AND  RCRA 
SITES, 

Lockheed  Engineering  and  Management  Services 
Co.   Inc.,  Las  Vegas,  NV.  Environmental  Chemis- 
try Dept. 
R.  H.  Plumb. 

Groundwater  Monitoring  Review  GWMRDU 
Vol.  7,  No.  4,  p  94-100,  Fall  1987.  3  fig,  4  tab  13 
ref.  EPA  Contract  Nos.  68-03-3050  and  68-03-3245. 

Descriptors:  'Data  evaluation,  'Groundwater 
quality,  'Resource  Conservation  and  Recovery 
Act,  'Monitoring,  'Groundwater  pollution  'Com- 
prehensive Emergency  Response  Compensation 
and  Liability  Act,  Wells,  Disposal  sites,  Path  of 
pollutants,  Organic  compounds,  Regulations. 

Groundwater  quality  data  generated  during  the 
investigation  of  334  hazardous  waste  disposal  sites 
were  used  to  contrast  the  Resource  Conservation 
and  Recovery  Act  (RCRA)  and  Comprehensive 
Emergency  Response,  Compensation  and  Liability 
Act  (CERCLA)  monitoring  programs.  The  mini- 
mum RCRA-required  network  of  four  wells  was 
equaled  or  exceeded  at  94%  of  the  156  RCRA  sites 
and  70%  of  the  178  CERCLA  sites  in  the  data 
base.  A  sampling  frequency  of  four  events  per  year 
or  more  was  used  at  60%  of  the  RCRA  sites 
compared   to   only  24%   at  the   CERCLA   sites. 
CERCLA  records  compiled  to  date  indicate  that 
480  compounds  have  been  detected  and  another 
220  compounds  have  been  tentatively  identified  in 
groundwater  in  the  vicinity  of  hazardous  waste 
disposal  sites.  However,  the  composite  data  from 
123  RCRA  site  monitoring  programs  only  indicate 
the  presence  of  100  chemical  substances.  The  most 
significant   discrepancy   in   the   RCRA   detection 
monitoring  program  is  that  it  only  generates  data 
on  three  of  the  20  organic  contaminants  that  have 
been     most     frequently     detected     during     the 
CERCLA  hazardous  waste  disposal  site  investiga- 
tions. Modification  of  the  current  RCRA  program 
to   include   routine   analysis   for   volatile   organic 
compounds   would   correct   this   weakness.    (Au- 
thor's abstract) 
W88-04551 


JOINT  RANK  TEST  FOR  ASSESSING  MULTI- 
VARIATE NORMALITY  IN  HYDROLOGIC 
DATA, 

Northest  Hydraulic  Consultants,  Inc.,  Kent,  WA. 
K.  M.  Leytham. 

Water  Resources  Research  WRERAO,  Vol  23 
No.  12,  p  2311-2317,  December  1987.  11  fig,  3  tab! 
9  ref.  EPRI  Project  No.  RP  2194-1. 

Descriptors:  'Data  interpretation,  'Forecasting, 
•Multivariate    analysis,     'Drought,     'Hydrologic 
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data,  Statistical  analysis,  Historic  data,  Hydrologic 
models,  Mathematical  analysis. 

Application  of  stochastic  hydrology  to  the  synthe- 
sis of  multisite  data  have  commonly  assumed  that 
the  historic  data,  or  some  suitable  transform,  may 
be  treated  as  a  sample  from  a  multivariate  normal 
distribution.  This  assumption,  generally  made  for 
mathematical  tractability,  is  rarely  subject  to  verifi- 
cation. A  new  test  for  multivariate  normality, 
based  on  the  properties  of  joint  ranks,  is  presented, 
and  is  of  particular  value  in  the  synthesis  of 
drought  at  multiple  sites.  Two  examples  are  pre- 
sented wherein  the  assumption  of  joint  normality 
appears  to  be  questionable  in  that  the  synthetic 
records  contain  fewer  occurrences  of  joint  flow 
events  than  might  be  expected  from  examination  of 
the  historic  record.  (Lantz-PTT) 
W88-04612 


Lancaster  Univ.  (England).  Dept.  of  Environmen- 
tal Sciences. 

For  primary  bibliographic  entry  see  Field  6A. 
W88-04691 


RIVER  FLOW  SIMULATION, 

Waterloopkundig     Lab.     te     Delft,     Emmeloord 

(Netherlands).  De  Voorst  Lab. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-04694 

FORECASTING  AND  WARNING  SYSTEM  OF 
THE  RIJKSWATERSTAAT'  FOR  THE  RIVER 
RHINE, 

Rijkswaterstaat,  The  Hague  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2E. 
W88-04695 


(Engineering  Services  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-04907 


ESTIMATION    OF   SPECIFIC    YIELD    USING 
DRILLERS*  LITHOLOGIC  DESCRIPTIONS, 

Texas   Dept.   of  Water   Resources,   Austin.    Data 

Collection  and  Evaluation  Section. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-04909 


USE  OF  COMPUTER  SOFTWARE  TO  IM- 
PROVE THE  ENERGY  EFFICIENCY  IN  DEEP 
WELL  WATER  PUMPING, 

Amarillo  City  Water  Superintendent,  TX. 
For  primary  bibliographic  entry  see  Field  4B. 
W88-04911 


DEVELOPMENT  OF  A  COMPUTERIZED 
WATER  BALANCE  PROGRAM  FOR  THE 
EASTERN  ARKANSAS  REGION  COMPRE- 
HENSIVE WATER  SUPPLY  STUDY, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic   entry  see   Field   6D. 

W88-04668 


QUANTIFYING  SURFACE  WATER  SUPPLIES, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 
S.  K.  Martin. 

IN:  Proceedings  of  the  Seventeenth  Mississippi 
Resources  Conference,  March  25-27,  1987,  Missis- 
sippi. 1987.  p  13-17,  4  fig,  1  tab,  3  ref. 

Descriptors:  'Surface  water,  'Water  supply, 
•Quantitative  analysis,  'Irrigation,  'Water  man- 
agement, 'Arkansas,  'Hydrologic  budget,  Water 
demand,  Water  use,  Competing  use,  Costs,  Reser- 


In  the  Eastern  Arkansas  Region  Comprehensive 
Study  conducted  by  the  US  Army  Corps  of  Engi- 
neers, Memphis  District,  all  water  resources  were 
identified  and  quantified  for  a  water  balance  analy- 
sis. The  study  was  undertaken  to  identify  areas  in 
which  deficit  water  supplies  occurred  or  were 
projected  to  occur,  and  to  propose  alternatives  for 
alleviating  the  problems.  The  results  provided  the 
location  of  cells  where  projected  demands  exceed- 
ed the  present  allocation  of  subsurface  supplies. 
Alternatives  were  evaluated  in  which  unmet  de- 
mands were  satisfied  by  using  surface  supplies  that 
were  available  within  the  cell  first,  then  by  feasible 
supplies  in  adjacent  basins.  Since  these  unmet  de- 
mands were  for  irrigation,  a  distribution  system 
was  designed  using  pumps,  control  structures,  new 
reservoirs,  and  distribution  canals  to  convey  the 
surface  supplies  to  the  areas  in  need.  The  project 
was  deemed  to  be  cost  effective  and  is  currently  in 
a  feasibility  phase  of  study.  (See  also  W88-04665) 
(Lantz-PTT) 
W88-04669 


RTVER  FLOW  MODELLING  AND  FORECAST- 
ING. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-04686 


THEORY  OF  FLOOD  ROUTING, 

University  Coll.,  Dublin  (Ireland).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-04688 


SHORT  RANGE  FLOOD  FORECASTING  ON 
THE  RIVER  RHINE, 

Waterloopkundig     Lab.     te     Delft,     Emmeloord 

(Netherlands).  De  Voorst  Lab. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-04696 


CASE  STUDIES  ON  REAL-TIME  RIVER  FLOW 
FORECASTING, 

University   of  Strathclyde,   Glasgow   (Scotland). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-04698 


PMF  (PROBABLE  MAXIMUM  FLOOD) 
STUDY  FOR  NEVADA  NUCLEAR  WASTE 
STORAGE  INVESTIGATION  PROJECT, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-04725 


NHIMS,  NORTHWEST  HYDROLOGIC  INFOR- 
MATION MANAGEMENT  SYSTEM,  USER'S 
MANUAL, 

Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  Engi- 
neering. 

M.  J.  Bluske,  M.  Mulnau,  and  K.  Craine. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-128129/ 
AS.  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Idaho  Water  Resources  Research  Institute, 
Moscow,  Completion  Report,  August,  1987.  109  p, 
31  fig.  Contract  No.  14-08-0001-G1222.  Project 
No.  USGSG 1222-32. 

Descriptors:  'Hydrologic  data,  'Information  re- 
trieval, 'Climatic  data,  'Data  collection,  Comput- 
er programs. 

Between  1975  and  1987,  a  data  management  system 
called  HISARS  (Hydrologic  Information  Storage 
and  Retrieval  System)  was  used  at  the  University 
of  Idaho  to  store  and  retrieve  climatic  and  hydro- 
logic  information.  HISARS  was  originally  devel- 
oped at  North  Carolina  State  University  by  E.H. 
Wiser.  However,  due  to  its  age  and  original  design, 
the  maintenance  of  the  HISARS  system  became 
difficult,  and  it  was  decided  to  replace  it  with  a 
new,  SAS  BASED  SYSTEM.  The  objective  of 
the  NHIMS  system  is  to  provide  users  with  the 
same  easy  access  to  information  as  found  in 
HISARS,  but  with  a  system  that  is  easier  to  main- 
tain and  modify.  (Bluske-IWRRI) 
W88-04745 


FORECASTTNG  MELTWATER  RUNOFF 
FROM  SNOW-COVERED  AREAS  AND  FROM 
GLACIER  BASINS, 

Eidgenoessische  Technische  Hochschule,   Zurich 

(Switzerland).  Dept.  of  Physics. 

For  primary  bibliographic  entry  see  Field  2C. 

W88-04690 


TIME-SERIES  METHODS  AND  RECURSIVE 
ESTIMATION  IN  HYDROLOGICAL  SYSTEMS 
ANALYSIS, 


PROCEEDINGS,  SEVENTEENTH  MISSISSIP- 
PI WATER  RESOURCES  CONFERENCE,  25-26 
MARCH  1987,  JACKSON,  MISSISSIPPI. 

Mississippi  State  Univ.,   Mississippi   State.   Water 

Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  6B. 

W88-04749 


ASSESSMENT  OF  THE  GROUND-WATER  RE- 
SOURCES OF  THE  TEXAS  HIGH  PLAINS, 

Texas  Dept.  of  Water  Resources,  Austin.  Data  and 


NATIONWIDE    DISTRIBUTION    OF    RA-228, 
RA-226,  RN-222,  AND  U  IN  GROUNDWATER, 

RPA  International,  Inc.,  Columbia,  SC. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04995 


HYDROGEOLOGIC  CONTROLS  ON  THE  OC- 
CURRENCE OF  RADIONUCLIDES  IN 
GROUNDWATER  OF  SOUTHERN  ONTARIO, 

Ontario  Ministry  of  the  Environment,  Toronto. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05007 


LARGE  LAKE  MODELS  -  USES,  ABUSES,  AND 
FUTURE, 

International  Joint  Commission-United  States  and 
Canada,  Windsor  (Ontario).  Great  Lakes  Science 
Advisory  Board. 
For  primary  bibliographic  entry  see  Field  2H. 

W88-05038 


EVALUATION  OF  THE  IMPORTANCE  OF 
TRANSMISSIVITY,  HEAD  AND  CONCENTRA- 
TION DATA  FOR  CONTAMINANT  TRANS- 
PORT MODELLING, 

Technical  Univ.   of  Denmark,   Lyngby.   Inst,   of 
Hydrodynamics  and  Hydraulic  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-05044 
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TRENCHLESS  SEWER-LAYING:  MOLES  AND 
PLASTIC  SAVE  TIME  AND  TROUBLE, 

For  primary  bibliographic  entry  see  Field  8C. 
W88-04514 


SPILLWAY  REPAIRS  AT  BHAKRA  DAM, 

Bhakra  Managment  Board,  Nagul  (India). 
R.  K.  Malholtra,  M.  L.  Agarwal,  and  A.  P.  Bhat. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  39,  No.  10,  p  16-21,  October  1987. 
7  fig,  3  tab. 

Descriptors:  'Spillways,  'Bhakra  Dam,  'Construc- 
tion methods,  'Maintenance,  Pneumatic  tech- 
niques, Concrete  Construction. 

The  225.5  m-high  Bhakra  concrete  dam  suffered 
considerable  damage  to  its  spillway  stilling  basin  as 
a  result  of  years  of  abrasion  from  gravel  and  boul- 
ders passing  through  the  structure  during  flood 
discharge.  Various  methods  of  concrete  repair 
were  investigated,  the  main  restriction  being  the 
necessity  of  allowing  the  two  powerplants  (which 
lie  either  side  of  the  spillway)  to  remain  operation- 
al while  the  repair  work  was  being  carried  out. 
The  method  of  repair  which  was  adopted  was  the 
pneumatic  caisson  technique,  wherein  air  pressure 
was  applied  to  the  caisson  to  avoid  the  excessive 
removal  of  ballast  and  to  allow  the  caisson  to  float. 
An  air  pressure  of  about  1.25  kg/sq  cm  was  suffi- 
cient to  float  the  caisson.  Before  the  caisson  was 
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suspended,  the  tailwater  level  was  fixed,  to  protect 
the  equipment  against  a  sudden  change  in  the  level. 
Grounding  of  the  caisson  was  performed  by  releas- 
ing the  air  pressure  from  inside  the  caisson  and 
simultaneously  lowering  the  unit  with  chain  pulley 
blocks.  Water  was  subsequently  pumped  into  the 
wall  cavity  together  with  the  required  ballast  to 
ensure  a  net  minimum  downward  load  of  40  to  50 
to.  When  the  water  had  been  depressed  to  its 
lowest  level,  the  concrete  was  washed  by  an  air/ 
water  jet  to  remove  all  debris  including  silt  and 
sand.  All  loose,  damaged  and  deteriorated  concrete 
was  either  chipped  off  manually  or  with  pneumatic 
tools.  The  removal  of  unsound,  damaged  or  dete- 
riorated concrete  was  very  important  for  the  suc- 
cess of  the  repair  and,  therefore,  a  thorough  in- 
spection of  the  bed  was  conducted  prior  to  each 
repair  process.  The  concrete  was  repaired  with  the 
use  of  narrow  forms  of  a  suitable  width  taking  into 
account  the  rate  of  concrete  delivery  from  outside 
the  caisson  and  also  the  pot  life  of  the  new  con- 
crete. A  coating  of  pre-mixed  epoxy  concrete 
bonding  (with  a  strength  of  27.5  N/sq  mm)  was 
applied  to  the  bed  and  sides  of  the  construction 
joints.  The  new  concrete  was  prepared  in  a  diesel- 
dnven  mixer  installed  on  the  pontoon,  and  was 
earned  in  buckets  through  the  air  lock.  (Lantz- 

W88-04531 


REBUILDING  THE  HOLLOW-JET  OUTLET 
VALVES  AT  MONTICELLO  DAM, 

Bureau  of  Reclamation,  Sacramento,  CA. 
R.  Fairall,  C.  Quinton,  R.  L.  Wood,  and  T.  Simms. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  39,  No.  10,  p  22-26,  October  1987 
2  fig. 

Descriptors:  'Outlets,  "Valves,  *Monticello  Dam, 
♦California,  'Maintenance,  Construction  methods, 
Hydraulic  structures. 

Extensive  cavitation  damage  to  the  two  hollow-jet 
valves  at  Monticello  dam,  part  of  the  Solano 
project,  California,  was  noted  when  the  valves 
were  examined  in  June  1980.  The  valves  were 
installed  during  construction  of  the  dam,  which 
took  place  in  1954.  Because  of  the  deteriorated 
condition  of  the  valves  and  the  probable  losses 
resulting  from  a  failure,  the  decision  was  made  to 
repair  both  valves  to  their  original,  or  a  better  than 
original,  condition.  A  description  of  the  known 
and  probable  condition  of  the  valves  was  included 
together  with  a  statement  of  the  repair  to  be  per- 
formed, in  a  tender,  the  lowest  qualified  bidder 
was  selected  and  the  two  hollow-jet  valves,  to- 
gether with  the  auxiliary  pivot  valves,  were  re- 
paired and  are  now  operating  satisfactorily.  The 
condition  of  the  two  hollow-jet  valves;  the  oper- 
ation and  maintenance  problems  which  dictated 
the  repair  sequence  and  schedule;  the  welding 
fabrication,  and  testing  problems  and  solutions' 
and,  a  summary  of  the  lessons  learned  from  the 
experience  which  could  be  applicable  to  future 
repairs  of  similar  valves  are  described.  (Author's 
abstract) 
W88-04532 


OPTIONS    FOR    REFURBISHMENT:    THREE 
CASE  STUDIES  IN  ITALY, 

For  primary  bibliographic  entry  see  Field  8C 
W88-04536 


OVERVIEW  OF  SMALL  HYDRO  DEVELOP- 
MENT IN  CANADA, 

For  primary  bibliographic  entry  see  Field  8C 
W88-04537 


REPAIR  OF  NEW  EXCHEQUER  DAM, 

Tudor  Engineering  Co.,  San  Francisco,  CA. 

H.  M.  Brown,  and  P.  R.  Kneitz. 

International  Water  Power  and  Dam  Construction 

Vol.  39,  No.  9,  p  25-29,  September  1987.  6  fie    5 

ref.  ° 

Descriptors:  *New  Exchequer  Dam,  'Hydraulic 
structures,  'Maintenance,  Concrete,  Dams  Con- 
struction joints,  Infilling. 


Recent  modifications  to  the  face  slab  and  joints  of 
the  New  Exchequer  Dam,  California,  a  concrete- 
faced  rockfill  dam,  which  included  joint  infilling 
and  installation  of  watertight  joint  covers,  have 
significantly  reduced  the  leakage  flows,  which  had 
occurred  since  initial  operation  of  the  dam,  to  3.7 
cu  ft/sec.  Subsequent  performance  suggests  this 
type  of  repair  is  particularly  effective  in  control- 
ling face  slab  leakage  on  dams  of  this  type.  (Au- 
thor's abstract) 
W88-04538 


TURNKEY  APPROACH  AT  CALAVERAS 
SAVES  TIME  AND  MONEY, 

Atkinson  (Gay  F.)  Construction  Co,  South  San 

Francisco,  CA. 

P.  Bossert. 

International  Water  Power  and  Dam  Construction 

Vol.  39,  No.  9,  p  30-32,  September  1987.  5  fig! 

Descriptors:  'Calaveras  project,  'North  Fork 
Stanislaus  River,  'Management  planning,  'Hy- 
draulic structures,  'Construction  costs,  Financing, 
Water  resources  development. 

General  aspects  of  the  North  Fork  Stanislaus  river 
hydroelectric  development  project,  known  as  the 
Calaveras  project,  are  described.  Project  financing 
and  development,  and  construction  progress  are 
discussed.     Calaveras     County     Water     District 
(CCWD),  the  owner  and  licensee,  with  the  support 
of    the    Northern    California    Power    Authority 
(NCPA)  as  a  power  developer  and  power  purchas- 
er,  invited  leading  contractors  to  form  turnkey 
teams  including  consulting  engineers  to  be  prequa- 
hfied.  The  three  short-listed  teams  were  invited  to 
submit  fixed  lump  sum  price  proposals  for  the 
turnkey  design,  construction  and  quality  control  of 
the  project.  By  requiring  the  successful  contractor 
to  take  virtually  all  of  the  construction  and  design 
risk,  and  also  requiring  the  provision  of  contract 
security  and  acceptance  of  severe  penalties  for  late 
completion  by  the  contractor,  an  underlying  guar- 
antee for  complete  project  cost  was  readily  obtain- 
able.  With   the  turnkey  design  and  construction 
under  the   direction   of  one   leader,   the   project 
schedule  is  planned  to  allow  for  work  to  proceed 
in  a  coordinated  and  simultaneous  manner,  allow- 
ing the  plant  to  produce  revenue  at  an  earlier  date 
than  would  otherwise  have  been  possible,  and  to 
reduce  financial  costs  significantly.  This  is  accom- 
plished by  setting  a  common  goal  for  all  parties, 
improving  the  exchange  of  information,   adding 
flexibility  to  the  project  and  accelerating  the  ap- 
proval process.  The  owner  benefits  with  consider- 
able savings  in   time  and  money  when  a  single 
contractor  maintains  full  responsibility  and  pro- 
vides   performance    guarantees    throughout    the 
project.  (Lantz-PTT) 
W88-04539 


POWERHOUSE  RESTORATION  USING  F.E  M 
MODELLING, 

Beck  (R.W.)  and  Associates,  Seattle,  WA. 
M.  J.  Carney,  A.  X.  Sison,  and  R.  A.  Hokenson. 
International  Water  Power  and  Dam  Construction, 
Vol.  39,  No.  9,  p  36-40,  September  1987.  6  fig. 

Descriptors:  'Hydroelectric  plants,   'Restoration, 
Finite  element  models,  Model  studies,  Hydraulic 
engineering,  Hydraulic  structures. 

A  lightning  storm  caused  severe  damage  to  the 
Upriver  dam  hydroelectric  project,  City  of  Spo- 
kane, Washington,  in  the  early  morning  hours  of  20 
May  1986.  An  appraisal  of  the  damage  to  No.  1 
powerhouse  concluded  that:  the  tile  in  the  power- 
house precluded  operating  the  units  out-of-plumb; 
and  the  cost  of  restoring  the  powerhouse  would  be 
less  than  the  cost  of  building  a  new  one.  The 
preliminary  design  for  restoring  the  powerhouse 
included  jacks  supported  on  concrete  piles  at  both 
ends  of  the  powerhouse.  Finite  element  models 
offered  the  potential  for  design  improvements.  At 
the  end  of  every  analysis,  the  results  are  compared 
with  a  reference  criterion  to  determine  acceptabil- 
ity of  design.  Typically,  codes  provided  safety 
factors  which  protect  designers  from  material  de- 
fects, construction  errors,  fatigue  and  crude  analy- 
sis techniques.  The  finite  element  powerhouse 
model   was   constructed   and   analyzed   relatively 


rapidly.  Conceived  as  a  final  check  just  before 
jacking,  it  offered  confidence  in  the  design  and 
insight  into  the  behavior  of  the  powerhouse  It 
suggested  that  finite  element  analyses  could  be 
accomplished  within  a  reasonable  amount  of  time 
where  conventional  methods  were  inadequate  The 
current  available  software  allowed  for  the  shaping 
of  the  powerhouse  elements  to  accommodate  irreg- 
ular openings.  With  practice,  model  generation 
time  can  become  acceptable  even  with  large,  com- 
plicated structures.  As  the  cost  of  computing 
power  continues  to  decline,  and  software  im- 
proves, finite  element  analysis  will  be  an  afford- 
able, rapid  method  of  analysis  for  problems  of  all 
sizes.  (Lantz-PTT) 
W88-04540 


DRILLING  AND  CONSTRUCTING  MONITOR- 
ING WELLS  WITH  HOLLOW-STEM  AUGERS 
PART  1:  DRILLING  CONSIDERATIONS, 

Bennett  and  Williams,  Inc.,  Columbus,  OH 

G.  Hackett. 

Groundwater    Monitoring    Review    GWMRDU 

Vol.  7,  No.  4,  p  51-62,  Fall  1987.  15  fig,  2  tab   19 

ref. 

Descriptors:  'Monitoring  wells,  'Augers,  'Drill- 
ing, 'Construction,  Groundwater  pollution,  Con- 
struction methods,  Geohydrology,  Construction 
equipment,  Heaving  sands,  Casings,  Well  construc- 
tion. 

Hollow-stem  augers  are  a  widely  used  drilling 
method  for  constructing  monitoring  wells  in  un- 
consolidated materials.  The  drilling  procedures 
used  when  constructing  monitoring  wells  with 
hollow-stem  augers,  however,  are  neither  stand- 
ardized nor  thoroughly  documented  in  the  pub- 
lished literature.  Variations  in  drilling  procedures 
and  techniques  may  occur  as  a  result  of  the:  (1) 
type  of  auger  drill  equipment  and  formation  sam- 
plers used;  (2)  hydrogeologic  conditions  at  the  site, 
especially  where  heaving  sands  occur;  and  (3) 
known  or  suspected  presence  of  contaminated 
zones,  where  there  is  a  potential  for  the  vertical 
movement  of  contaminants  within  the  borehole.  In 
a  saturated  zone  in  which  heaving  sands  occur, 
changes  in  equipment  and  drilling  techniques  are 
required  to  provide  a  positive  pressure  head  of 
water  within  the  auger  column.  This  may  require 
the  addition  of  clean  water  or  other  drilling  fluid 
inside  the  augers.  When  monitoring  the  quality  of 
groundwater  below  a  known  contaminated  zone, 
hollow-stem  auger  drilling  may  not  be  advisable 
unless  protective  surface  casing  can  be  installed. 
Depending  on  the  site  hydrogeology,  conventional 
hollow-stem  auger  drilling  techniques  alone  may 
not  be  adequate  for  the  installation  of  the  protec- 
tive surface  casing.  A  hybrid  drilling  method  may 
be  needed  that  combines  conventional  hollow-stem 
auger  drilling  with  a  casing  driving  technique  that 
advances  the  borehole  and  surface  casing  simulta- 
neously. (Author's  abstract) 
W88-04546 


NEW  ZEALAND'S  CLYDE  POWER  STATION, 

Ministry  of  Works  and  Development,  Wellington 

(New  Zealand). 

For  primary  bibliographic  entry  see  Field  8E. 

W88-04577 


MICRO  HYDRO  SCHEMES  IN  PAPUA  NEW 
GUINEA, 

Edinburgh  Univ.  (Scotland).  Dept.  of  Electrical 

Engineering. 

For  primary  bibliographic  entry  see  Field  8C. 

W88-04578 


WYANGALA  HYDRO  PROJECT  IN  AUSTRA- 
LIA, 

Camp  Scott  Furphy  Pty  Ltd,  Melbourne  (Austra- 
lia). 
For  primary  bibliographic  entry  see  Field  8C. 

W88-04579 


BURDEKIN  FALLS  DAM, 

Queensland  Water  Resources  Commission,   Bris- 
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bane  (Australia). 
B.  J.  Shannon. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  39,  No.  12,  p  35-36,  41-42.  De- 
cember 1987.  3  fig. 

Descriptors:  'Burdekin  Falls  dam,  'Australia, 
•Hydraulic  structures,  'Burdekin  River,  Concrete 
dams,  Gravity  dams.  Dams,  Spillways,  River  flow, 
Reservoirs. 

Burdekin  Falls  dam  is  the  largest  concrete  gravity 
dam  built  in  Australia  in  recent  time.  The  dam, 
built  on  the  Burdekin  River,  Queensland,  contains 
650,000  cu  m  of  concrete  and  will  impound  a 
storage  of  1,860,000  Ml.  Concrete  for  the  dam  was 
a  conventional  mix  with  large  aggregate;  it  incor- 
porated fly  ash.  A  novel  feature  of  the  construc- 
tion method  was  the  transport  of  the  concrete  from 
the  batch  plant  to  the  forms  by  haul  trucks.  The 
haulage  required  the  trucks  to  pass  over  new  con- 
crete, along  the  tops  of  the  monoliths.  Because  of 
the  bulk  handling  capacity  of  this  method,  con- 
struction proceeded  rapidly,  with  up  to  40,000  cu 
m  being  placed  in  a  month.  A  spillway  section, 
over  500  m  long,  will  pass  floods  up  to  64,600  cu 
m/sec.  Monoliths  for  the  dam  are  of  conventional 
design,  but  no  energy  dissipator  is  provided  for  the 
spillway  because  of  the  high  quality  of  the  rock 
foundation  and  the  absence  of  tailwater.  (Lantz- 
PTT) 
W88-O4580 


ANIWHENUA  HYDROELECTRIC  SCHEME, 

Tonkin  and  Taylor  Ltd.,  Auckland  (New  Zea- 
land). 

G.  A.  Pickens,  B.  W.  Leyland,  and  J.  N.  Duder. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  39,  No.   12,  p  42-47,  December 
1987.  6  fig,  2  tab,  7  ref. 

Descriptors:  *Hydroelectric  power,  *Aniwhenua 
reservoir,  'New  Zealand,  Hydraulic  structures, 
Geology,  Dam  construction,  Concrete,  Economic 
aspects,  Costs,  Dams. 

The  25  MW  Aniwhenua  hydro  scheme  in  the 
eastern  Bay  of  Plenty,  New  Zealand,  was  commis- 
sioned in  1980  within  three  years  of  construction 
beginning,  despite  complex  geology  at  the  site. 
Innovative  design,  and  rapid  implementation  of 
both  design  and  construction  enhanced  the  cost- 
effectiveness  of  the  station.  The  more  unusual  fea- 
tures of  the  equipment  and  structures  (seismic  as- 
pects; barrage  concrete  structure  and  mechanical 
items;  ban-age  embankment  dam;  and,  headpond 
dam  and  power  intake  arrangements),  and  how 
they  were  adapted  to  local  conditions,  are  de- 
scribed, together  with  the  methods  used  to  expe- 
dite construction  and  minimize  costs.  (Lantz-FTT) 
W88-04581 


TEST  PROGRAM  IMPROVES  SEWER  REHA- 
BILITATION, 

RJN   Environmental   Associates,   Inc.,   Wheaton, 

IL. 

For   primary  bibliographic   entry   see   Field   5D. 

W88-04664 


MUDDY  CREEK  GRADE  CONTROL  STRUC- 
TURES, MUDDY  CREEK,  MISSISSIPPI  AND 
TENNESSEE, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry   see  Field   4D. 

W88-04677 


METHOD  OF  AND  STRUCTURE  FOR  ERECT- 
ING AN  ARTIFICIAL  ISLAND, 

Dyckerhoff  und  Widmann  A.G.,  Munich  (Germa- 
ny, F.R. 

T.  Struve,  and  H.  Neumann. 

U.  S.  Patent  No.  4,487,526;  December  11,  1984,  7 
p,  5  fig.  Official  Gazette  of  the  United  States 
Patent  Office,  Vol  1049,  No  2,  p  720,  December 
11,  1984. 

Descriptors:  'Patents,  'Offshore  platforms,  'Con- 
struction methods,  'Concrete  construction,  Ocean 


bottom,  Reinforced  concrete,  Prestresscd  concrete, 
Sealants. 

An  artificial  island  is  constructed  by  initially  parti- 
tioning a  concrete  support  on  the  ocean  bottom. 
The  prestressed  or  reinforced  concrete  structure- 
extends  slightly  above  sea  level.  A  work  area  at 
the  top  of  the  rapport  structure  ii  inclosed  by  a 
housing,  which  is  sealed  at  its  lower  end  with 
respect  to  the  outer  wall  of  the  support  and  at  its 
upper  end  relative  to  the  platform,  when  it  is  set  in 
position.  The  housing  includes  a  cover  plate  which 
rests  at  its  underside  on  lifting  devices  arranged  at 
the  upper  end  of  the  support  structure  and  at  its 
upper  side  mounts  bearings  for  the  support  of  the 
platform.  An  upwardly  extending  circular  edge 
wall  is  provided  on  the  upper  side  of  the  cover 
plate  to  protect  the  bearings.  A  frustoconical  sec- 
tion at  the  lower  end  of  the  housing  tapers  inward- 
ly toward  the  support.  Devices  may  be  incorporat- 
ed into  the  housing  to  support  it  in  the  radial 
direction  relative  to  the  support  structure.  Inflata- 
ble sealing  hoses  are  arranged  to  seal  the  gaps 
between  the  support  and  the  housing  or  between 
the  housing  and  the  platform.  The  sealing  hose  for 
the  gap  between  the  housing  and  the  platform  is 
arranged  on  the  upper  end  of  a  wall  encircling  the 
upper  side  of  the  cover  plate.  (Cremmins-AEPCO) 
W88-04767 


ARCTIC  CAISSON  SYSTEM, 

Watt  (Brian)  Associates,  Inc.,  Houston,  TX. 

J.  N.  Birdy,  and  D.  N.  Bhula. 

U.  S.  Patent  No.  4,478,537;  October  23,  1984,  9  p,  9 

fig,  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1047,  No.  4,  p  1612,  October  23,  1984. 

Descriptors:  'Patents,  'Offshore  platforms,  'Con- 
struction methods,  'Ice-water  interfaces,  'Arctic, 
•Caissons,  Ocean  bottom,  Berms,  Ice  pressure, 
Concrete  construction,  Concretes. 

A  cellular  caisson  unit  for  operations  in  arctic  and 
subarctic  regions  includes  a  base  slab,  an  outer  ice 
resisting  perimeter  wall,  a  top  slab,  an  ice  deflector 
positioned  above  the  perimeter  wall,  and  an  interi- 
or made  up  of  honeycombed,  vertical  walled  circu- 
lar units  which  provide  load  bearing  strength,  and 
storage  space  for  ballast  and  production  products. 
The  interior  cellular  arrangement  distributes  the 
environmental  loading  imposed  by  ice.  The  ice 
deflector  prevents  ice  from  coming  aboard  the 
main  deck  of  the  marine  structure.  This  gravity 
structure  resists  the  ice  loading  by  virtue  of  its  own 
weight  and  the  weight  of  any  ballast  that  may  be 
introduced  within  it.  The  structure  may  be  built  in 
concrete,  reinforced  concrete,  post-tensioned  con- 
crete, a  combination  of  reinforced  post-tensioned 
concrete,  or  other  similar  cementitious  material,  as 
is  dictated  by  the  loading  requirements  imposed  by 
the  environment.  The  structure  may  be  towed 
under  its  own  buoyancy  and  installed  on  relatively 
uniform  sea  beds  by  ballasting  with  sea  water. 
(Cremmins-AEPCO) 
W88-04768 


PYRAMIDAL  OFFSHORE  STRUCTURE, 

Conoco,  Inc.,  Ponca  City,  OK. 

R.  L.  Grimsley,  and  L.  J.  Gawel. 

U.  S.  Patent  No.  4,437,794;  March  20,  1984,  12  p, 

10  fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1040,  No  3,  p  1150,  March  20,  1984. 

Descriptors:  'Patents,  'Offshore  platforms,  'Con- 
struction methods,  'Buoyancy,  'Flotation,  Stor- 
age, Underwater,  Hydrocarbon. 

A  buoyant  or  floating  pyrimidal  offshore  platform 
for  operations  in  shallow  or  deep  water  can  be 
modified  to  form  a  rigidly  supported  platform  on 
the  bed  of  the  body  of  water.  Structures  for  under- 
water storage  of  hydrocarbons  produced  from  the 
platform  are  provided.  The  platform  comprises  a 
level  flotation  adjustable  center  section  formed 
from  a  geometric  configuration  containing  at  least 
three  floation  adjustable  members  supporting  at 
least  three  upper  members.  The  members  join  to 
form  an  upper  apex  and  have  at  least  one  horizon- 
tal platform  supported  by  the  upper  members. 
Preferably  the  structure  forms  a  tetrahedron, 
which  is  used  in  shallow  waters  wherein  part  of 


the  slructure  can  be  supported  by  the  bed  <>t  the 
body  of  water.  For  deeper  walcr,  the  level  flota 
tion  adjustabl<  i  ion  would  also  contain  at 

least  three  lower  memben  to  form  a  low 
This  apex  would  also  describe  a  hexahedron  I  tins 
a  dual  pyramid  structure  would  be  formed.  The 
geometric  configuration  of  any  two  adjacent  upper 
members  in  the  horizontal  center  section  would  be 
an  isosceles  triangle  as  would  be  the  geometric 
configuration  of  any  two  adjacent  lower  members 
Horizontal  working  platforms  can  be  provided. 
normally  above  water  level,  which  includes  levels 
both  above  and  below  the  upper  apex.  In  the  lower 
section,  a  rigid  jack-leg  can  extend  downward 
from  the  lower  apex  with  a  weight  and  depth 
adjustable  balance  moveably  to  it  to  minimize  the 
pendulum  effect  of  the  platform.  (Cremmins- 
AEPCO) 
W88-04769 


BARGE  HULL  FOR  OFFSHORE  DRILLING 
RIGS, 

Marathon  Mfg.  Co.,  Houston,  TX. 

D.  B.  Lorenz. 

U.  S.  Patent  No.  4,455,109;  June  19,  1984,  7  p,  4 

fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol   1043,  No  3,  p   1105,  June   19,   1984. 

Descriptors:  *Patents,  'Offshore  platforms,  'Con- 
struction methods,  'Ice-water  interfaces,  'Arctic, 
'Caissons,  Ocean  bottom,  Berms,  Ice  pressure, 
Concrete  construction,  Concretes. 

An  improved  barge  hull  decreases  towing  resist- 
ance as  offshore  drilling  rigs  are  towed  to  drilling 
sites.  A  channel  extends  from  the  bottom  of  the 
barge  hull  to  direct  the  flow  of  water  under  the 
hull  to  its  back  end  to  create  hydrodynamic  turbu- 
lence sufficient  to  disrupt  the  relative  hydrody- 
namic stability  of  a  body  of  water  immediately 
behind  the  hull  when  it  is  being  towed.  (Cremmins- 
AEPCO) 
W88-04770 


MODULAR  ARCTIC  STRUCTURES  SYSTEM, 

Mobil  Oil  Corp.,  New  York. 
G.  H.  Reusswig. 

U.  S.  Patent  No.  4,486,125;  December  4,  1984,  14 
p,  13  fig,  4  tab.  Official  Gazette  of  the  United 
States  Patent  Office,  Vol  1049,  No  1,  p  233,  De- 
cember 4,  1984. 

Descriptors:  'Patents,  'Offshore  platforms,  'Con- 
struction methods,  'Oil  fields,  'Drilling  equip- 
ment, Ice  loads.  Ice  pressure,  Arctic,  Flotation, 
Exploration. 

An  oil  or  gas  exploration  or  drilling  platform  de- 
rives its  stability  and  ability  to  resist  large  horizon- 
tal shear  loads  from  its  massive  gravity  base,  which 
is  floated  to  a  site  and  then  submerged  to  the 
seabed  using  a  ballasting  method.  The  platform  is 
intended  for  use  in  waters  about  20  to  100  ft  deep. 
The  modular  base  structure  is  normally  ballasted 
down  into  a  predredged  hole  or  cavity.  The  struc- 
ture has  high  resistance  to  horizontal  shear  loads 
30  feet  below  the  mean  water  plane.  The  platform 
is  equipped  with  an  ice  impacting  structure  capable 
of  withstanding  1200  lbs/sq  in  pressure  over  a 
large  circumferential  area.  The  outer  periphery  of 
the  platform  is  heated  and  sloped  so  as  to  convert 
horizontal  shear  loads  exerted  by  the  ice  into  ten- 
sile stresses  that  tend  to  fracture  the  ice  rather  than 
forming  resistance  along  the  compression  line  of 
the  ice  sheet.  Thus,  the  lower  base  of  the  platform 
serves  as  an  ice  deflector,  breaker,  and  shield. 
(Cremmins-AEPCO) 
W88-04771 
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SYSTEM  AND  METHOD  FOR  POSITIONING 
AN  OFF-SHORE  PLATFORM  ON  A  SUPPORT, 

Ateliers  et  Chantiers  de  Bretagne,  Nantes  (France). 
J.  Ninet. 

U.  S.  Patent  No.  4,413,926;  November  8,  1983.  6  p, 
10  fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1036,  No  2,  p  546,  November  8,  1983. 
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Field  8— ENGINEERING  WORKS 


Group  8A— Structures 

Descriptors:      'Patents,      'Offshore      platforms, 
Barges,   'Construction  methods,   Bottom  water 
Piles,  Rigid  foundations. 

Barge-mounted  offshore  platforms  are  positioned 
on  support  structures  fixed  to  the  sea  bed,  and 
include  at  least  two  upstanding  piles  having  plat- 
form-receiving guides  at  their  upper  ends.  The 
platforms  include  legs  for  fixing  to  corresponding 
ones  of  the  piles.  At  least  two  of  the  legs  are 
hollow  and  are  provided  with  plungers  slideably 
mounted  for  cooperating  with  the  platform-receiv- 
ing guide.  Each  plunger  has  a  releasable  fastening 
capable  of  holding  the  plunger  fixed  in  its  leg,  and 
of  releasing  it  suddenly  on  command  to  engage 
with  the  platform-receiving  guide  system.  The  re- 
leasable  fastenings  of  at  least  two  of  the  plungers 
are  arranged  to  release  simultaneously.  Each  re- 
leasable  fastening  includes  at  least  one  finger  pass- 
ing through  the  leg  and  through  a  bore  in  the 
plunger.  (Cremmins-AEPCO) 
W88-04772 


OFFSHORE  PLATFORM  HAVING  THREE 
DECKS, 

Conoco,  Inc.,  Ponca  City,  OK 

R.  G.  Goldsmith. 

U.  S.  Patent  No.  4,305,466;  December  15,  1981    6 

p,  4  fig.   Official   Gazette  of  the   United   States 

Patent  Office,  Vol  1013,  No  3,  p  902,  December 

15,  19ol. 

Descriptors:  'Patents,  'Offshore  platforms  'Drill- 
ing equipment,  'Oil  wells,  Deep  wells,  Subsurface 
water,  Barriers,  Ocean  bottom,  Oil  fields. 

Offshore  platforms  comprising  three  decks  in  the 
wellbay  area  support  the  drilling  of  wellbores  to 
reach  subterranean  formations  and  the  production 
of  fluids  from  them.  A  lower  deck  provides  a 
workspace  for  positioning  equipment  to  be  low- 
ered to  the  ocean  floor;  a  middle  deck  functions  as 
the  main  production  deck  from  which  the  risers 
from  the  wellbores  are  supported  and  from  which 
production  operations  are  conducted  after  comple- 
tion of  the  wellbores;  and  an  upper  deck  supports 
drilling,  completion,  and  workover  equipment,  and 
acts  as  a  protective  barrier  between  such  equip- 
ment and  the  second  deck.  (Cremmins-AEPCO) 
W88-04773  ; 


JACKUP  PLATFORM  TRAILER, 

Shell  Oil  Co.,  Houston,  TX. 

R.  R.  Ayers. 

U.  S.  Patent  No.  4,380,406;  April  19,  1983.  5  p  2 

fig,  3  ref.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol   1029,  No  3,  p  648,  April  19, 

1983. 

Descriptors:  'Patents,  'Offshore  platforms,  'Flota- 
tion, 'Pontoons,  Underwater,  Boats. 

A  jackup  platform  trailer  comprising  a  floatable 
deck  structure  supported  by  submersible  flotation 
facilitates  offshore  handling  and  transfer  operations 
in  rough  weather.  The  deck  structure  is  towable  by 
a  conventional  vessel  such  as  a  supply  boat  It  is 
pivotable  from  a  raised  transit  mode  to  a  lowered 
mode  from  which  the  flotation  system  is  fully 
submerged  until  it  rests  on  the  bottom.  With  the 
jackup  trailer/work  platform,  workmen  can  do 
useful  work  on  a  stable,  dry  deck.  Also,  men  and 
equipment  can  be  easily  and  safely  transferred 
from  the  jack-up  trailer  to  a  subsea  location  or 
upward  to  an  offshore  platform  or  larger  floating 
vessel.  In  a  transport  mode,  the  deck  structure  is 
linked  via  a  gooseneck  arm  and  swivel  joint  to  a 
workboat.  In  an  operational  mode,  the  submersible 
flotation  system  is  fully  submersed  to  support  the 
deck  structure  from  the  ocean  floor,  without  need 
for  an  attached  workboat.  (Cremmins-AEPCO) 
W88-04774  ' 


MODULAR  FLOATING  DOCK, 

D.  Guibault. 

U  S.  Patent  No.  4,604,962;  August  12,  1986,  7  p, 
10  fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1069,  No  2,  p  569,  August  12    1986 


Descriptors:  'Patents,  'Docks,  'Flotation,  'Lock- 
ing, 'Wave  action,  Nuts,  Bolts,  Screws,  Cleats 
Bumpers. 

An  interlocking  bolt  and  nut  assembly  for  modular 
floating  docks  is  arranged  so  as  to  prevent  release 
ot  the  assembly  by  wave  action.  The  assembly  can 
be  used  to  attach  bumpers  and  cleats  to  the  sides  of 
the  dock.  It  comprises  eye  lugs  projecting  from  the 
corners  of  the  floating  units  at  different  levels  so 
that  they  may  be  superposed.  When,  for  instance, 
tour  floating  units  are  joined  together,  a  bolt  with 
an  enlarged  head  and  a  threaded  spindle  is  inserted 
from  above  through  the  superposed  eye  lugs  and 
screwed  into  a  nut  underlying  the  lowermost  lug 
A  nut  holding  anti-rotation  system  holds  the  nut  in 
position  and  prevents  its  rotation  when  the  bolt  is 
screwed  into  the  nut.  The  enlarged  conical  shape 
ot  the  head  comes  into  frictional  engagement  with 
matching   frusto-conical    corner   surfaces   of  the 
floating  units  and  thus  positively  prevents  inad- 
vertent unscrewing  of  the  bolt.  The  nut  holding 
and  anti-rotation  system  includes  a  pair  of  upstand- 
ing parallel  flanges  of  L-shape  cross-section.  The 
flanges  protrude  from  one  end  face  of  the  nut  and 
shdably  engage  into  side  grooves  formed  at  the  top 
surface  of  the  lowermost  lug  of  each  floating  unit 
(Cremmins-AEPCO) 
W88-04775 


BOX  GIRDER  AND  SUSPENSION  ASSEMBLY 

C.  R.  Rolen. 

U.  S.  Patent  No.  4,615,063;  October  7,  1986  5  p  3 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol   1071,  No   1,  p   16,  October  7,   1986. 

Descriptors:  'Patents,  'Bridges,  'Bridge  construc- 
tion, 'Construction  methods,  'Load  distribution 
Suspension,  Girders,  Walkways. 

A  box  girder  and  suspension  assembly  for  walk- 
ways and  bridges  distributes  the  load  on  the  girder 
more  evenly  by  providing  an  additional  area  of 
contact  between  the  girder  and  a  stop  member 
carried  on  the  anchoring  rod.  The  hanger  or  an- 
choring rod  is  provided  with  a  sleeve  that  engages 
the  stop  member  at  one  end  and  the  upper  wall  of 
the  girder  at  its  opposite  end.  Thus,  the  load  resist- 
ance provided  by  the  suspension  cable  is  transmit- 
ted directly  to  both  the  upper  and  lower  walls  of 
the  girder.  The  stop  element  carried  on  the  suspen- 
sion member  is  sized  to  span  the  lower  wall  open- 
ing, and  the  load-distributing  device  carried  on  the 
suspension  member  is  sized  for  passage  through  the 
lower  wall  opening  and  for  engagement  at  oppo- 
site ends  with  the  stop  member  and  the  upper  wall 
of  the  girder.  (Cremmins-AEPCO) 
W88-04776 


TRANSPORTABLE  PONTOON, 

Ministry  of  Defence,  London  (England) 
J.  P.  Fitzgerald-Smith. 

U.  S.  Patent  No.  4,561,376;  December  31,  1985  6 
p,  4  fig.  Official  Gazette  of  the  United  States 
Patent  Office,  Vol  1061,  No  5,  p  1974-1975  De- 
cember 31,  1985. 

Descriptors:  'Patents,  'Pontoons,  'Bridge  con- 
struction, 'Bridges,  'Ships,  Transportation,  Con- 
struction methods,  Bulkheads,  Plates,  Hulls 
Beams. 

A  foldable  pontoon  for  use  in  bridging  or  ferrying 
can  be  deployed  rapidly  and  requires  minimal  en- 
c  osed  air  space  during  transport.  Substantially 
planar  hull  members,  each  having  a  keel  edge  and 
a  parallel  gunwale  edge,  are  successively  hinged  in 
sealed  relationship  at  alternately  conjoined  keel 
and  gunwale  edges  so  as  to  fold  inwardly  and 
outwardly  in  concertina  fashion.  A  collapsible 
bulkhead  member  extends  in  sealed  relationship 
between  each  inwardly  folding  pair  of  hull  mem- 
bers. The  bulkhead  and  hull  head  define  a  sequence 
of  parallel  hulls  when  the  pontoon  is  extended.  The 
bulkhead  members  may  comprise  a  flexible  mem- 
brane, which  folds  between  the  hull  members 
when  they  are  closed.  Alternatively,  each  bulk- 
head member  may  comprise  a  centrally  articulated 
pair  of  plates,  hinged  at  their  outer  edges  to  the 
associated  hull  members  so  as  to  fold  inwards 
when   the   pontoon   is   folded.    Gunwale   spacing 


beams  are  provided  to  stabilize  the  opened  pon- 
AEPCof    t0    pr°vide    trackways-    (Cremmins- 

W88-04777 


MARINE  TRANSFER  DEVICE, 

Boeing  Co.,  Seattle,  WA. 

J.  W.  Williams. 

^  S^tent  No'  4>590,634;  May  27,  1986,  11  p,  10 

fig_  Official  Gazette  of  the  United  States  Patent 

Office,  Vol   1066,  No  4,  p  1567,  May  27,   1984. 

Descriptors:  'Patents,  'Offshore  platforms,  'Ships, 

transportation,    Construction   methods,    Ramps 

Personnel.  r  ' 

A  marine  device,  consisting  of  a  ramp,  a  walkway 
and  sides,  transfers  personnel  or  material  between 
an  offshore  platform  and  a  moving  object,  such  as 
a  ship,  with  relative  safety  and  efficiency  The 
inboard  end  of  the  ramp  is  hinged  to  the  platform 
to  allow  the  ramp  to  swing  both  vertically  and 
horizontally.  The  ramp  is  moved  by  a  service 
derrick  or  crane  so  that  its  outboard  end  is  posi- 
tioned near  the  deck  of  the  ship.  A  frame,  which  is 
pivotally  connected  to  the  outboard  end  of  the 
ramp,  extends  below  the  walkway  of  the  ramp  and 
is  connected  by  a  ball  and  socket  joint  to  an 
inflated  landing  pad.  The  ramp  is  lowered  by  the 
service  derrick  so  that  the  landing  pad  rests  on  the 
deck  of  the  ship.  The  frame  and  landing  pad  there- 
by support  the  outboard  ends  and  a  floor  extends 
trom  the  outboard  end  of  the  ramp  toward  the 
deck  of  the  ship.  The  outboard  end  of  the  carriage 
assembly  is  attached  to  the  frame.  Stairs  extend 
downward  to  the  surface  of  the  ship's  deck  from 
the  portion  of  the  frame  that  is  connected  to  the 
carriage.  (Cremmins-AEPCO) 
W88-04778 


TENSION  LEG  PLATFORM  WITH  HORIZON- 
TAL  MOVEMENT  CAPABILITY, 

Chevron  Research  Co.,  San  Franciso,  CA. 

P.  M.  Aagaard. 

U.  S.  Patent  No.  4,423,985;  January  3,  1984  5  p  5 

"S-  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1038,  No  1,  p  169,  January  3,  1984. 

Descriptors:  'Patents,  'Offshore  platforms,  'Flota- 
tion, 'Buoyancy,  'Drilling  equipment,  Oil  fields, 
Tension,  Conduits,  Flexibility,  Anchors. 

An  offshore  tension  leg  drilling  platform  contains  a 
floating  buoyant  structure  anchored  to  the  sea 
floor  by  flexibe  tendons.  Flexible  lines  are  connect- 
ed between  the  structure  and  the  anchored  ten- 
dons. This  connection  permits  the  structure  to 
move  substantially  in  a  horizontal  plane  from  the 
original  anchor  site  within  the  scope  of  the  flexible 
lines.  The  flexible  lines,  which  are  stored  in  reels 
on  the  platform  deck,  pass  vertically  through  a 
conduit  housed  in  each  buoyant  chamber  leg  to  the 
upper  end  of  the  flexible  tendons.  The  anchored 
tendons  are  disconnected  from  the  buoyant  legs 
and  the  flexible  lines  are  payed  out,  permitting  the 
structure  to  be  moved  in  a  horizontal  plane  from 
its  normal  operating  position.  (Cremmins-AEPCO) 
W88-04779 


AMPHIBIOUS  VEHICLE  THAT  CAN  BE  USED 
AS  AN  INDEPENDENT  FERRY  AND  ABLE  TO 
FORM  A  PONTOON  BRIDGE, 

Chaudronnerie   et   Forges  d' Alsace,   Soultz-sous- 
Forets  (France). 
J.  Gillois. 

U.  S.  Patent  No.  4,621,385;  November  11,  1986.  10 
p,  13  fig.  Official  Gazette  of  the  United  States 
Patent  Office,  Vol  1072,  No  2,  p  411-412,  Novem- 
ber 11,  1986. 

Descriptors:  'Patents,  'Pontoons,  'Bridges, 
•Bridge  construction,  'Ferries,  Construction  meth- 
ods, Flotation,  Transportation. 

An  amphibious  vehicle  comprising  a  hull  equipped 
with  retractable  wheel  and  inflatable  longitudinal 
lateral  floats  can  be  used  as  a  ferry  or  a  pontoon 
bridge.  On  the  front  walls  of  the  vehicle,  two 
series  of  ramps  in  a  folded  position  rest  on  the 
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upper  wall  of  the  hull,  and  in  an  unfolded  position 
extend  it.  Each  lateral  float  associated  with  the  hull 
has  in  its  inflated  position  a  length  corresponding 
to  the  length  of  the  hull;  while  each  of  the  hinged 
flaps,  which  are  connected  with  the  floats  and 
occupy  a  horizontal  position  extending  the  upper 
wall  of  the  hull  in  the  inflated  position  of  the  floats, 
has  a  length  slightly  less  than  that  of  the  hull. 
Thus,  each  float  becomes  an  elastic  wall  system 
between  the  hull  and  the  corresponding  flap  when 
deflated.  When  the  flaps  are  in  their  Folded  posi- 
tion, the  end  portholes  placed  in  the  lateral  walls 
are  freed  to  allow  lateral  visibility.  Each  ramp 
section,  which  is  hinged  at  one  end  of  the  hull  and 
has  a  width  corresponding  to  the  width  of  the  hull, 
is  equipped  with  two  inflatable  longitudinal  and 
lateral  floats  of  a  length  corresponding  to  that  of 
the  ramp  section,  so  as  to  rest  on  the  correspond- 
ing lateral  float  of  the  hull.  The  lateral  ramp  floats 
are  retractable  in  the  deflated  position  between  a 
flap  and  the  ramp  section.  (Cremmins-AEPCO) 
W88-04780 


PRESTRESSED  CONCRETE  STRUCTURE,  A 
METHOD  OF  PRODUCING  THIS  STRUC- 
TURE, AND  ELEMENTS  FOR  IMPLEMENT- 
ING THE  METHOD, 

Bouygues  S.A.,  Clamart  (France). 

For  primary  bibliographic  entry  see  Field  8F. 

W88-04781 


SUSPENSION  BRIDGE, 

D.  R.  Webster. 

U.  S.  Patent  No.  4,535,498;  August  20,  1985.  11  p, 
9  fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1057,  No  3,  p  993,  August  20,  1985. 

Descriptors:  'Patents,  'Bridges,  'Bridge  construc- 
tion, 'Suspension,  Construction  methods,  Trans- 
portation, Piers. 

A  suspension  bridge  is  constructed  using  incline 
spars  or  booms  in  place  of  towers  and  piers.  The 
spars  or  booms  lean  from  the  shore  and  over  the 
water  to  points  corresponding  to  tower  tops.  A 
first  system  supports  the  lean  of  the  spars.  A 
second  system  supports  a  length  of  deck  centered 
under  the  spar  tops;  half  the  deck  length  extending 
to  the  spar  base  at  the  shore,  the  other  half,  a 
counter-weight,  extends  oppositely  an  equal  dis- 
tance beyond  the  spar  top.  This  second  system 
accordingly  supports  a  deck  portion  near  the 
shore,  suspended  by  several  inclined  hangers  from 
the  spar  tops.  A  third  system  supports  the  deck  at 
mid  span  lying  between  the  extremities  of  the 
second  system  at  both  shores.  Oscillation  of  the 
deck  is  dampened  by  overlapping  the  suspension 
systems.  (Cremmins-AEPCO) 
W88-04782 


ICE  BARRIER  FOR  ISLANDS, 

Atlantic  Richfield  Co.,  Los  Angeles,  CA. 
For  primary  bibliographic  entry  see  Field  2C. 

W88-04783 


section.  Additional  sections  are  built  until  the  de- 
sired size  of  the  island  is  obtained.  In  another  form, 
a  ring  of  blocks  is  constructed.  The  interior  of  the 
ring  is  filled  systematically  to  minimize  the  deflec- 
tion of  the  ice  sheet  inside  the  ring.  A  ring  is  cut 
around  the  selected  area  to  separate  the  ice  island 
from  the  surrounding  ice  to  eliminate  or  prevent 
deflections  as  the  area  is  sunk  by  the  weight  of  the 
blocks.  (Cremmins-AEPCO) 
W88-04804 


PILING  ENCASEMENT  SYSTEM, 

Sonoco  Products  Co.,  Hartsville,  SC. 

L.  W.  Roper. 

•U.  S.  Patent  No.  4,439,071;  March  27,  1984,  6  p,  7 

fig    Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1040,  No  4,  p  1581,  March  27,  1984. 

Descriptors:  'Patents,  'Piles,  'Concrete  construc- 
tion, 'Construction  methods,  Rigid  foundations, 
Tubes,  Casings. 

A  mold  outwardly  encircles  a  marine  pile  to  form 
a  reinforcing  sleeve  of  concrete  or  the  like  about 
the  pile.  The  mold  comprises  a  first  integral  one- 
piece  section  of  partial  tubular  configuration  and 
an  independent  second  integral  one-piece  section, 
also  of  partial  tubular  configuration.  The  first  sec- 
tion extends  about  an  arc  of  greater  than  180 
degrees  and  has  opposed  longitudinal  edges  defin- 
ing an  opening  of  an  arc  of  less  than  180  degrees. 
The  second  section  extends  about  an  arc  greater 
than  that  of  the  opening  for  positioning  over  the 
opening.  The  first  section  includes  an  outer  surface 
and  the  second  section  terminates  in  opposed  edges 
positioned  in  overlying  relation  to  the  outer  sur- 
face of  the  first  section  circumferentially  spaced 
from  the  opening  beyond  the  opposed  edges  of  the 
opening.  The  opposed  edges  of  the  second  section 
are  directly  supported  by  the  first  section.  (Crem- 
mins-AEPCO) 
W88-04824 


SARTIGAN  DAM  IN  BEAUCE  (QUEBEC 
CANADA:  AN  EXAMPLE  OF  DETERIORA- 
TION RESULTING  FROM  ALKALI-AGGRE- 
GATE REACTIVITY  (LE  BARRAGE  SARTIGAN 
DANS  LA  BEAUCE  (QUEBEC),  CANADA:  UN 
CAS-TYPE  DE  DETERIORATION  DU  BETON 
PAR  DES  REACTIONS  ALCALIS-GRANU- 
LATS), 

Laval  Univ.,  Quebec. 

For  primary  bibliographic  entry  see  Field  8F. 
W88-04868 


ANALYSIS  OF  GRADUAL  EARTH-DAM  FAIL- 
URE, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary   bibliographic   entry   see   Field   8D. 

W88-05074 


Hydraulic  Machinery — Group  8C 

TURBULENCE  MEASUREMENTS  IN 

SMOOTH  AND  ROUGH-WALLED  TRAPEZOI- 
DAL DUCTS, 

Ottawa  Univ.  (Ontario).  Dept.  of  Mechanical  En- 
gineering. 

P.  Prinos,  S.  Tavoularis,  and  R.  Townsend. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  114,  No.  I,  p  43-53,  January  1988. 
1 1  fig,  10  ref,  append. 

Descriptors:  'Hydraulics,  'Turbulent  flow, 
•Rivers,  'Flow,  Flow  patterns,  Closed-conduit 
flow,  Ice  cover,  Roughness  coefficient,  Channel 
flow,  Shear  stress,  Open-channel  flow. 

Turbulent  air  flow  was  studied  in  a  trapezoidal 
duct  with  both  hydraulically  smooth  and  partly 
roughened  walls.  The  results  of  this  study  can  be 
helpful  in  examining  the  hydraulics  of  ice-covered 
rivers  and  open  channels.  The  duct  had  a  mean 
aspect  ratio  of  3.5  and  corner  angles  of  64  and  116 
degrees.  Measurements  in  the  fully  developed  flow 
region  included  wall  shear  stress  and  isocontours 
of  the  axial  mean  velocity,  the  normal  and  shearing 
turbulent  stresses,  and  the  turbulent  kinetic  energy. 
The  contours  were  compatible  with  strong  second- 
ary currents,  which  were  approximately  symmetric 
about  the  bisectors  of  corner  angles  between  two 
smooth  walls.  The  measurements  demonstrated 
that  simple  gradient  transport  models,  which  rep- 
resent flow  in  circular  pipes  reasonably  well, 
would  be  inadequate  for  the  modeling  of  both 
smooth  and  partly-roughened  trapezoidal  duct 
flows.  (Cassar-PTT) 
W88-05075 


UNCERTAINTY  IN  SUSPENDED  SEDIMENT 
TRANSPORT  CURVES, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 
For  primary  bibliographic  entry  see  Field  2J. 

W88-05077 


ICE  ISLAND  CONSTRUCTION, 

Standard  Oil  Co.,  Chicago,  IL. 
G.  F.  N.  Cox,  and  F.  H.  Hsu. 
U.  S.  Patent  No.  4,373,836;  February  15,  1983,  10 
p,   10  fig.  Official  Gazette  of  the  United  States 
Patent  Office,  Vol  1027,  No  3,  p  1073-1074,  Febru- 
ary 15,  1983. 

Descriptors:  'Patents,  'Ice  formation,  'Oil  indus- 
try, 'Construction  methods,  'Sea  ice,  'Freezing, 
Ice-brine  systems,  Deflection,  Islands,  Ice  sheets, 
Trenches. 

An  artificial  ice  island  is  constructed  in  a  marine 
body  of  water  covered  by  natural  sheet  ice  in 
subfreezing  temperatures.  Blocks  from  the  ice 
sheet  are  mined  then  cooled  by  stacking  or  storing 
them  so  that  they  contact  the  air.  The  blocks  are 
stacked  directly  on  top  of  the  sheet  ice  without 
building  up  a  lower  level  by  normal  flooding  and 
freezing.  A  small  rectangular  shaped  island  section 
is  constructed  by  stacking  blocks  on  an  area  small 
enough  so  that  the  natural  ice  does  not  fail  if  a 
trench  is  cut  through  the  ice  sheet  around  the 


8B.  Hydraulics 


DESIGN    OF   INLET/OUTLET   WORKS    FOR 
PUMP  TURBINES, 

Technische  Hochschule  Aachen  (Germany,  F.R.). 

Lehrstuhl  fuer  Wasserbau  und  Wasserwirtschaft 

und  Inst,  fuer  Wasserbau. 

For  primary  bibliographic  entry  see  Field  8C. 

W88-04534 


WATER    DISTRIBUTION    WITHOUT    STOR- 
AGE, 

Keizer  City  Water  Dept.,  OR. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-04875 


APPLICABILITY  OF  THEORETICAL  EXPRES- 
SIONS FOR  FLOW  RATE  INTO  PERFORATED 
DRAINTUBES, 

Lakehead  Univ.,  Thunder  Bay  (Ontario).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-05046 


8C.  Hydraulic  Machinery 


TRENCHLESS  SEWER-LAYING:  MOLES  AND 
PLASTIC  SAVE  TIME  AND  TROUBLE, 

S.  Wallis. 

Water  Resources  Journal,  No.  152,  p  46-47,  March 

1987. 

Descriptors:  'Sewers,  'Hydraulic  machinery, 
'Moles,  'Pipelines,  Pipes,  Water  conveyance, 
Pneumatic  equipment,  Costs. 

Thousands  of  kilometers  of  small  diameter  pipeline 
run  through  every  major  city,  town  and  communi- 
ty, carrying  water  and  gas  to  buildings  and  taking 
waste  matter  away.  Until  recently,  the  only  way  to 
provide  these  services  was  to  dig  trenches  along 
the  streets,  lay  the  pipe  and  backfill  the  hole. 
Subsequent  repairs  entailed  excavating  the  trench 
again.  A  British  development  which  avoids  closing 
main  streets  for  the  open  trench  method  is  a  tech- 
nique whereby  old,  deteriorated  or  under-capacity 
pipes  up  to  510  mm  internal  diameter  are  burst 
from  inside  and  a  new  pipe  laid  in  their  place.  At 
the  heart  of  the  system  is  a  pneumatically  operated 
percussive  mole,  known  as  a  pipeline  insertion 
machine  (PIM),  capable  of  shattering  cast  iron, 
clay  or  concrete  pipes  and  forcing  the  fragments 
into  the  surrounding  soil.  This  creates  a  passage 
through  which  the  machine  guides  a  replacement 
pipeline  of  similar  or  greater  diameter.  There  are 
two  different  equipment  packages,  one  of  cast  iron 
pressure  pipes  carrying  water,  gas  and  sewage,  and 
another  for  non-pressure  sewage  pipes.  The  mole  is 
powered  by  compressed  air  supplied  via  a  hose 
threaded  through  the  pipe  and  connected  to  a 
compressor  on  the  surface.  Towing  the  pipe,  it 
passes  through  the  section  at  up  to  2.5  m/min. 
Sections  of  up  to  100  m  can  be  replaced  from  one 
launch  pit  in  one  working  day.  Initially,  existing 
pipes  were  replaced  with  pipes  of  the  same  diame- 
ter. However,  with  the  power  to  burst  cast  iron 
pipes  of  up  to  1 50  mm  in  diameter,  it  is  possible  to 
provide  a  passage  for  a  new  pipe  some  180% 
larger  than  the  existing  one.  Over  500  km  of  cast 
iron  gas  pipeline  have  been  replaced  for  British 
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Field  8— ENGINEERING  WORKS 


Group  8C— Hydraulic  Machinery 

Gas  in  the  past  two  years  with  an  average  20<^- 
reduction  in  relaying  costs.  (Lantz-PTT) 
W88-04514 


VIBRATION  MONITORING  OF  HYDRO  MA- 
CHINERY, 

Vibro-Metro  S.A.,  Fribourg  (Switzerland). 

G.  Chevroulet. 

International  Water  Power  and  Dam  Construction 

IWPCDM.  Vol.  39.  No.  10.  p  27-28,  October  1987 

3  fig. 

Descriptors:  'Hydraulic  machinery.  'Monitoring. 
•Vibrations.  Turbines,  Hydraulic  equipment.  Hy- 
draulic turbines. 

Within  the  context  of  the  maintenance  of  hydro 
installations,  the  application  of  vibration  monitor- 
ing and  analysis  systems  on  turbo-generator  sets  is 
becoming  more  and  more  important.  Possibilities 
are  available  for  measuring  the  following  vibration 
parameters:  relative  vibration  of  the  shaft;  absolute 
vibration  of  the  bearing;  absolute  vibration  of  the 
shaft  (in  special  cases);  and.  absolute  vibration  of 
structures.  The  characteristics  and  applications  of 
the  different  ways  of  measuring  these  vibrations 
are  outlined.  The  vibratory  behavior  of  a  machine 
is  influenced  by  the  evolution  of  a  number  of 
different  parameters.  It  is  therefore  imperative  to 
proceed  with  the  correlation  of  the  vibration  pa- 
rameter with  other  characteristics  such  as:  speed 
(phase  reference  for  the  harmonic  analysis):  axial 
position  of  the  shafts;  differential  expansion:  tem- 
perature of  bearings;  position  of  control  devices; 
generator  (alternator)  gap  (static  and  dynamic); 
head;  and,  power  output.  (Lantz-PTT) 
W88-04533 


DESIGN  OF  INLET/OUTLET  WORKS  FOR 
PUMP  TURBINES, 

Technische  Hochschule  Aachen  (Germany,  F.R.). 

Lehrstuhl   fuer  Wasserbau   und   Wasservvirlschaft 

und  Inst,  fuer  Wasserbau. 

H.  Els. 

Internationa]  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  39,  No.  10.  p  33-37.  October  1987 

6  fig,  1  tab,  10  ref. 

Descriptors:  'Inlets.  'Outlets.  'Turbines.  'Hydrau- 
lic machinery.  'Hydraulic  profiles.  Hydraulic 
models.  Model  studies.  Flow  profiles.  Pumps.  Con- 
duits. 

Hydraulic  machines  in  a  shaft  must  be  connected 
with  an  S-shaped  conduit.  But  this  shape  induces 
non-uniformities  and  fluctuations  in  flow,  which 
can  cause  early  damage  and  shut-down.  Based  on 
model  studies,  hydraulic  design  criteria  are  pre- 
sented to  find  an  optimum  shape  for  an  inlet/outlet 
structure  for  a  turbine,  a  pump,  or  a  pump  turbine 
in  a  shaft.  To  ensure  efficiency  and  prolong  operat- 
ing life,  the  design  of  the  outlet  work  is  very 
important.  These  conduits  must  ensure  that  appro- 
priate conditions  for  the  flow  approaching  a  pump 
are  provided:  for  a  turbine,  thev  must  provide  a 
high  pressure  recovery  and  calni.  smooth  How  at 
the  outlet.  The  conduit  of  a  pump-turbine  in  a  shaft 
must  be  a  combination  of  both.  (Lantz-PTT) 
W88-04534 


HYDRO  TURBINE  REFURBISHMENT, 

Sorumsand  Verksted  A/S  (Norway). 

P.  Ligaard. 

International  Water  Power  and  Dam  Construction 

IWPCDM.  Vol.  39,  No.  10.  p  37-40.  October  1987 

4  fig,  5  tab. 

Descriptors:     'Hydraulic    equipment.     'Turbines. 
Hydraulic  turbines,  'Maintenance.  Norway.  Hy- 
droelectric power.  Design  standards. 

Norway's  electricity  consumption  is  almost  entire- 
ly based  on  hydropower,  as  a  result  of  both  the 
climate  and  topography.  In  1920,  approximately 
2500  hydropower  plants  were  in  operation  How- 
ever, the  major  hydro  development  took  place 
between  1960  and  1970.  As  a  result,  only  10'";  of 
Norway's  existing  plants  are  more  than  50  years 
old.  with  70<>  less  than  25  years  old  Kvaerner 
Brug  A/S  of  Oslo  has  played  an  important  part  in 


the  development  of  Norwegian  hydropower, 
having  designed  and  manufactured  turbines  for 
most  of  Norway's  25  GW  of  installed  hydro  capac- 
ity. During  the  last  30  years  Sorumsand  Verksted 
A/S  (a  member  of  the  Kvaerner  group)  has  spe- 
cialized in  refurbishment  activities.  New  technolo- 
gy for  refurbishment  and  project  categories  (refur- 
bishment in  the  workshop,  refurbishment  on  site, 
replacement  based  on  original  design,  and  replace- 
ment based  on  new  improved  design)  are  de- 
scribed, as  well  as  examples  of  each  project  catego- 
ry. (Lantz-PTT)  B 
W88-04535 


OPTIONS  FOR  REFURBISHMENT:  THREE 
CASE  STUDIES  IN  ITALY. 

M.  Gebendinger. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  39.  No.  10.  p  45-47,  October  1987 
3  fig. 

Descriptors:  'Hydroelectric  powerplants.  'Italy 
•Maintenance.  'Refurbishing.  Case  studies.  Hy- 
draulic equipment,  Hydraulic  machinery. 

Three  case  studies  of  Italian  hydro  plants  which 
were  refurbished  in  different  ways  are  taken  as 
examples  to  demonstrate  that  a  variety  of  options 
for  uprating  exist.  The  case  studies  described,  illus- 
trate the  various  ways  of  doing  this:  For  Ninfa  (a 
small  village  between  Rome  and  Naples),  the  only 
adequate  solution  was  a  new  turbine-generator  set. 
w  Inch  allowed  a  general  modification  of  the  plant 
from  the  dam  to  the  tailwater;  For  Bardi,  betler 
guidevanes  and  new  runners  were  sufficient;  and 
For  Venina  (part  of  the  privately  owned  Valtellina 
power  complexes'!,  the  priority  was  improvement 
of  frequency  stability  in  isolated  operation,  and  a 
quicker  startup  time  for  the  machine.  Design  and 
engineering  problems  relating  to  these  schemes  are 
discussed  and  the  author  addresses  two  basic 
points  whether  uprating  is  always  possible;  and. 
how  far  uprating  should  go.  (Lantz-PTT) 
W8S-04536 


OVERVIEW  OF  SMALL  HYDRO  DEVELOP- 
MENT IN  CANADA, 

R.  H.  Clark,  and  T.  Tung. 

International  Water  Power  and  Dam  Construction 

Vol.  39.  No.  9.  p  15-20.  September  1987.  3  fig    6 

ref. 

Descriptors:  'Hydroelectric  plants,  'Water  re- 
sources development.  'Canada.  Evaluations,  Eco- 
nomic aspects.  Energy.  History. 

Small  hydro  developments  have  many  advantages 
o\  et  all  other  energy  options,  particularly  for  The 
growth  of  northern  communities  in  Canada,  where 
it  could  provide  a  dependable  and  economic 
energy  supply.  The  history  of  hydropower  devel- 
opment in  Canada  is  reviewed  focusing  particular- 
ly on  the  resurgence  of  interest  in"  small-scale 
schemes  in  recent  years.  Scope  for  further  techni- 
cal innovation  is  discussed,  and  constraints  which 
have  hampered  small  hydro  development  are  out- 
lined (Author's  abstract) 
W88-04537 


POWERHOUSE  RESTORATION  USING  F.E  M 
MODELLING, 

Beck  (R.W.)  and  Associates.  Seattle.  WA. 
For  primary  bibliographic  entry  see  Field  8A. 

WSS-04540 


MICRO  HYDRO  SCHEMES  IN  PAPUA  NEW 
GUINEA, 

Edinburgh  Univ.  (Scotland).   Dept.  of  Electrical 

Engineering. 

K.  Whittaker.  H.  W.  Whittington.  and  D.  E. 

Macpherson. 

International  Water  Power  and  Dam  Construction 

IWPCDM.  Vol.  39,  No.   12.  p  21-24.  December 

1987.  5  fig,  10  ref. 

Descriptors:  'Papua  New  Guinea,  'Hydroelectric 
power.  'Water  resources  development.  Manage- 
ment planning,  Electric  powerplants.  Case  studies. 


Papua  New  Guinea  has  abundant  small-scale  hy- 
dropower resources.  The  rugged  terrain  and  tropi- 
cal rainfall  pattern  of  the  country  means  that  the 
hydropower  is  a  key  candidate  for  development. 
As  a  result,  the  government  is  replacing  diesel 
generating  units  with  mini  and  micro  hydropower 
plants  to  serve  remote  centers.  Most  of  the  existing 
micro  hydro  schemes  have  been  developed  outside 
the  public  sector.  Two  case  studies  (Tari  and 
\agusa)  are  presented  here,  and  an  attempt  has 
been  made  to  identify  the  key  factors  that  led  to 
the  relative  difference  in  costs.  Among  the  factors 
explaining  the  lower  cost  at  Yagusa  are:  (1)  high 
head,  minimizing  civil  works;  (2)  significant  use  of 
used  equipment;  (3)  limited  land  compensation 
costs;  (4)  labor-intensive  construction,  using  mostly 
volunteers;  (5)  a  lower  standard  of  engineering  was 
considered  acceptable;  and  (6)  output  is  consider- 
ably restricted  by  lack  of  water  for  up  to  3  months 
annually.  (Author's  abstract) 
W88-04578 


WYANGALA  HYDRO  PROJECT  IN  AUSTRA- 

LIA, 

Camp  Scott  Furphy  Pty  Ltd.,  Melbourne  (Austra- 
lia). 

P.  Van  der  Riet. 

International  Water  Power  and  Dam  Construction 
IWPCDM.  Vol.  39.  No.  12.  P  31-35.  December 
1987.  6  fig.  3  tab. 

Descriptors:  'Hydroelectric  power.  'Australia, 
•Wyangala  dam.  'Water  resources  development, 
Rockful  dams.  'Feasibility  studies.  Dams.  Hy- 
draulic structures.  Electric  powerplants.  Floods. 
Francis  turbines.  Submerged  powerhouse. 

The  Wyangala  dam.  a  rockfill  structure  with  a  clay 
core,  was  designed  and  built  by  the  New  South 
Wales  Department  of  Water  Resources  (DWR)  in 
1971.  to  regulate  (he  flow  of  the  Lachlan  River  for 
irrigation.  Located  about  30  km  upstream  of  the 
town  of  Cowra.  it  replaced  an  old  gravity  dam 
which  had  been  in  operation  since  1936.  The  pro- 
posed 13  MW  Wyangala  hydropower  project 
would  be  downstream  of  the  86  m-high  Wyangala 
dam.  The  surface  power  station  will  contain  two 
6.5  MW  horizontal  shaft  Francis  turbines  coupled 
to  a  single  14  MVA  generator.  The  powerhouse 
may  be  designed  for  complete  submergence  during 
very  large  floods.  This  article  describes  a  feasibility 
study  which  shows  that  the  construction  of  the 
hydropower  station  would  be  technically  feasible 
and  economically  attractive  to  the  South  West 
Slopes  County  Council,  which  has  decided  to  seek 
permission  to  build.  The  station  could  be  in  oper- 
ation by  mid-1990.  (Lantz-PTT) 
W88-04579 


BURDEKIN  FALLS  DAM, 

Queensland   Water   Resources  Commission,   Bris- 
bane (Australia). 

For  primary  bibliographic  entry  see  Field  8A. 
W88-04580 


SELF-SUSTAINING  LAND  IRRIGATING  AND 
HYDROELECTRIC  POWER  GENERATING 
SYSTEM. 

For  primary  bibliographic  entry  see  Field  3F. 


HYDRAULIC  HORIZONTAL  MIXER, 

Air-O-Lator  Corp..  Kansas  City.  MO. 

For   primary   bibliographic   entry   see   Field    5D 

W88-04S06 


SEQUENCING  VALVE  AND  IRRIGATION, 

For  primary  bibliographic  entry  see  Field  3F. 

\\  88-04S36 


MULTI-LAYERED   CORRUGATED   CONDUIT 
WITH  'BLACK-EYE*  LIKE  APERTURES. 
Hancor,  Inc.,  Findlay,  OH. 
For  primary  bibliographic  entry  see  Field  4A. 

W8S-04S3' 
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AUTOMATIC  CONTROL  OF  CANAL  FLOW 
USING  LINEAR  QUADRATIC  REGULATOR 
THEORY 

O.  S.  Balo'gun,  and  J.  J.  DeVrics. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  114,  No.  1,  p  75-103,  January  1988. 
12  fig,  26  ref,  append.  California  Water  Resources 
Center  Project  W-676  grant. 

Descriptors:  'Hydraulic  machinery,  'Hydraulics, 
•Channel  flow,  'Canals,  'Automation,  'Flow, 
Linear  quadratic  regular  theory,  Open  channel 
flow,  Gates,  Irrigation  canals,  Hydrodynamics, 
Pumping,  Costs. 

An  integrated  approach  to  the  design  of  automatic 
control  systems  for  canals  using  Linear  Quadratic- 
Regulator  theory  was  developed.  The  one-dimen- 
sional partial  differential  equations  describing  open 
channel  flow  (Saint-Venant  equations)  were  linear- 
ized about  equilibrium  flow  conditions  and  discre- 
tized  spatially  to  provide  a  set  of  approximate 
ordinary  differential  equations  which  describe  the 
effects  of  gate  openings  on  depth  and  flow  rate. 
Standard  linear  quadratic  techniques  were  used  to 
design  a  regulator.  The  requirement  to  measure  all 
states  is  obviated  by  the  construction  of  an  observ- 
er using  only  measurements  of  depth  adjacent  to 
control  gates.  Simulation  results  showed  dramatic 
improvements  in  transient  response  over  the  un- 
controlled case.  Use  of  these  techniques  in  water 
conveyance  canals  facilitates  more  rapid  changes 
in  discharge,  and  by  permitting  longer  periods  of 
off-peak  pumping,  could  greatly  reduce  pumping 
costs.  (Author's  abstract) 
W88-05078 


8D.  Soil  Mechanics 


STATE  FUNDED  DAM  AND  RECREATION 
AREA  TAKES  CARE  OF  ENVIRONMENT  AND 
HISTORY, 

Kennedy/Jenks/Chilton,  San  Francisco,  CA. 

For  primary  bibliographic   entry   see  Field   6G. 

W88-04872 


W88-05055 

ANALYSIS  OF  GRADUAL  EARTH-DAM  FAIL- 
URE. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

V.  P.  Singh,  and  P.  D.  Scarlatos. 
Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  114,  No.  1,  p  21-42,  January  1988. 
7  fig,  5  tab,  23  ref,  append.  U.  S.  Army  Engineer 
Waterways  Experiment  Station,  Environmental 
Laboratory,  through  Battelle  Columbus  Laborato- 
ries, Contract  No.  DAAG  29-81-D-0100. 

Descriptors:  'Soil  mechanics,  'Hydraulic  struc- 
tures, 'Dam  failure,  'Erosion,  'Earth  dams,  Model 
studies,  Mathematical  models,  Breach  erosion,  Soil 
erosion,  Teton  Dam,  Idaho,  Hydrographs. 

Analytical  models  were  developed  to  simulate 
earth-dam  breach  erosion  for  three  types  of 
breaches:  rectangular,  triangular,  and  trapezoidal. 
Breach  erosion  was  assumed  to  be  either  a  linear  or 
quadratic  function  of  the  outflow  mean  water  ve- 
locity. All  of  the  models  satisfactorily  simulated 
the  outflow  discharge  produced  during  the  failure 
of  Teton  Dam  in  Idaho.  The  rectangular  breach 
models  were  more  accurate  than  the  triangular 
breach  models  in  this  specific  case.  The  linear 
erosion  models  better  represented  the  recession 
hydrograph  limb,  while  the  nonlinear  erosion 
models  better  approximated  the  rising  limb.  In- 
creased values  of  discharge  coefficient,  erosivity 
coefficient,  bottom  width  of  breach,  breach  side 
slope,  and  surface  area  of  storage  water  produced 
an  increase  in  the  outflow  maximum  discharge, 
while  decrease  in  the  same  quantities  resulted  in 
reduction  of  the  maximum  discharge.  Results  were 
almost  insensitive  to  the  initial  hydraulic  head  but 
were  strongly  dependent  on  the  value  of  the  erosi- 
vity coefficient.  Linear  erosion  models  generally 
performed  better  than  nonlinear  erosion  models. 
(Cassar-PTT) 
W88-05074 


UNDRAINED  SHEAR  STRENGTH  FROM  PIE- 
ZOCONE  TESTS, 

National   Research   Council   of  Canada,   Ottawa 

(Ontario).  Inst,  for  Research  in  Construction. 

J.-M  Konrad,  and  K.  T.  Law. 

Canadian  Geotechnical  Journal  CGJOAH,  Vol. 

24,  No.  3,  p  392-405,  August  1987.  18  fig,  3  tab,  48 

ref. 

Descriptors:  'Soil  mechanics,  'Measuring  instru- 
ments, 'Strength,  'Penetrometers,  'Pore  pressure, 
Piezocone  penetrometer,  Cone  penetrometers,  Ri- 
gidity index,  Clays,  Pressure-measuring  instru- 
ments. 

With  the  advent  of  piezocones-penetrometers 
measuring  both  the  mechanical  resistance  and  in- 
duced pore  pressures  near  the  tip  during  penetra- 
tion into  the  soil-a  new  interpretation  of  pene- 
trometer test  data  is  possible.  Available  interpreta- 
tion methods  for  obtaining  the  undrained  shear 
strength  of  soft  soils  are  reviewed  and  a  new 
interpretation  taking  into  account  measured  pore 
pressures  is  introduced.  The  undrained  shear 
strength  is  considered  to  be  solely  related  to  the 
ultimate  cavity  expansion  pressure,  which  is  one  of 
the  components  of  the  tip  resistance.  The  other 
component  is  calculated  assuming  that  effective 
friction  is  developed  at  the  cone-soil  interface. 
Parametric  studies  on  the  parameters  required  for 
strength  determination  based  on  the  proposed 
method  are  also  presented.  Special  self-boring  pres- 
suremeter  tests  to  obtain  relevant  values  of  soil 
rigidity  index,  which  is  a  key  parameter  for  cavity 
expansion  modelling,  are  described.  Tests  were 
conducted  at  three  sites  having  the  characteristics 
of  soft  sensitive  clay,  stiff  sensitive  clay,  and  clayey 
silt.  The  operational  undrained  strength  mobilized 
during  the  cone  insertion  derived  from  the  pro- 
posed model  is  equal  to  or  lower  than  the  CK  sub 
0  U  triaxial  strength,  which  depends  on  soil  brittle- 
ness.  The  proposed  approach  yields  results  consist- 
ent with  known  soil  behavior  at  all  three  sites. 
(Author's  abstract) 


8E.  Rock  Mechanics  and 
Geology 


NEW  ZEALAND'S  CLYDE  POWER  STATION, 

Ministry  of  Works  and  Development,  Wellington 
(New  Zealand). 

J.  W.  Hatton,  J.  C.  Black,  and  P.  F.  Foster. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  39,  No.  12,  p  15-20,  December 
1987.  9  fig,  2  tab,  3  ref. 

Descriptors:  'New  Zealand,  'Clyde  Dam,  'Con- 
crete dams,  'Powerplants,  Clutha  River,  Geologic 
fractures,  Hydraulic  structures,  Dams,  Spillways, 
Landslides,  Earthquakes. 

A  100  m-high  concrete  gravity  dam  for  the  genera- 
tion of  432  MW  of  power  is  under  construction  at 
Clyde  on  the  Clutha  river  in  the  South  Island  of 
New  Zealand.  Clyde  dam  will  control  the  Clutha 
river  at  the  exit  of  the  Cromwell  Gorge,  which  is 
at  the  southern  end  of  the  Dunstan  Mountain 
range.  A  feature  of  the  dam  is  the  provision  of  a 
slip  joint  to  allow  up  to  2  m  of  movement  on  the 
plane  of  this  fault  passing  through  the  dam  founda- 
tion. The  nearest  active  segment  of  the  fault  is  3-9 
km  northwest  of  the  dam  site.  A  major  rupture  of 
the  fault  is  estimated  to  be  capable  of  producing  an 
earthquake  of  magnitude  7  to  7.5  on  the  Richter 
scale.  The  average  frequency  for  such  an  earth- 
quake is  estimated  to  be  8500  years.  The  maximum 
credible  earthquake  at  the  dam  site  is  based  on  a 
rupture  of  the  Dunstan  fault.  The  discussion  fur- 
ther focuses  on:  dam  foundations;  seismic  design; 
mass  concrete;  asphalt  seals;  spillways  and  stilling 
basins;  the  powerhouse;  dewatering  sluices;  and 
landslides.  (Lantz-PTT) 
W88-04577 


ANTWHENUA  HYDROELECTRIC  SCHEME, 

Tonkin  and  Taylor  Ltd.,   Auckland  (New  Zea- 
land). 

For  primary  bibliographic  entry  see  Field  8A. 
W88-04581 


Concrete — Group  8F 

I  II  HT  OF  URANIUM  SITING  IN  TWO-MICA 
GRANITES  ON  URANIUM  CONCENTRA- 
TIONS AND  RADON  ACTIVITY  IN  GROUND 
WATER, 

Shevenell  Gallen  and  Associates,  Inc.,  Portsmouth, 

NH. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-04983 


DETERMINATION  OF  BULK  RADON  EMA- 
NATION RATES  BY  HIGH  RESOLUTION 
GAMMA-RAY  SPECTROSCOPY, 

Boston  Coll.,  Chestnut  Hill,  MA.  Dept.  of  Geolo- 
gy and  Geophysics. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-04988 

RADON-222  CONCENTRATION  OF  GROUND- 
WATER FROM  A  TEST  ZONE  OF  A  SHAL- 
LOW ALLUVIAL  AQUIFER  IN  THE  SANTA 
CLARA  VALLEY,  CALIFORNIA, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-04993 


FIELD  METHOD  FOR  THE  DETERMINA- 
TION OF  ROCK-MASS  MODULUS, 

University  of  Western  Ontario,  London.  Faculty 
of  Engineering  Science. 
K.  Y.  Lo,  T.  C.  B.  Yung,  and  B.  Lukajic. 
Canadian  Geotechnical  Journal  CGJOAH,  Vol. 
24,  No.  3,  p  406-413,  August  1987.  8  fig,  2  tab,  7 
ref.  Natural  Sciences  and  Engineering  Research 
Council  of  Canada  Grant  A7745. 

Descriptors:  'Dam  design,  'Rock  mechanics, 
'Rock  properties,  'Mass  modulus,  Shear  tests,  De- 
formation, Field  tests,  Underground  structures, 
Stress  analysis. 

A  field  test  for  measuring  rock  modulus  was  devel- 
oped and  performed  in  shaly  limestone  at  the  Dar- 
lington Generating  Station,  Ontario.  Six  perimeter 
holes,  75-mm  in  diameter,  were  drilled  in  a  rosette 
pattern  into  the  rock  mass.  Measuring  posts  were 
grouted  into  these  holes  and  the  position  of  each 
pair  recorded  before  and  after  the  drilling  of  a  150- 
mm  diameter  central  hole  which  relieved  the  in 
situ  stresses.  Results  were  consistent  with  those 
from  extensometer  measurements  in  the  tunnels.  A 
complementary  laboratory  program  to  study  the 
effect  of  specimen  size  on  the  elastic  parameter 
was  performed  by  using  compressional  and  shear 
wave  velocity  measurements.  In  the  vertical  direc- 
tion the  dynamic  shear,  Young's  modulus,  and  the 
Poisson's  ratio  were  essentially  independent  of  size 
within  a  range  of  relatively  small  specimen  dimen- 
sions. Beyond  this  threshold  the  Poisson's  ratio 
increased  with  increase  in  specimen  volume  from 
0.36  to  about  0.5.  The  dynamic  shear  modulus 
decreased  from  10  to  about  3  GPa.  Young's  modu- 
lus similarly  decreased  with  increase  in  size.  In  the 
horizontal  direction  a  similar  trend  of  change  in 
modulus  may  be  expected.  (Cassar-PTT) 
W88-05056 


8F.  Concrete 


METHOD  OF  AND  STRUCTURE  FOR  ERECT- 
ING AN  ARTIFICIAL  ISLAND, 

Dyckerhoff  und  Widmann  A.G.,  Munich  (Germa- 
ny, F.R. 
For  primary  bibliographic  entry  see  Field  8A. 

W88-04767 


ARCTIC  CAISSON  SYSTEM, 

Watt  (Brian)  Associates,  Inc.,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  8A. 
W88-04768 


BARGE   HULL   FOR   OFFSHORE   DRILLING 
RIGS, 

Marathon  Mfg.  Co.,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-04770 
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Field  8— ENGINEERING  WORKS 


I 


Group  8F — Concrete 

PRESTRESSED  CONCRETE  STRUCTURE,  A 
METHOD  OF  PRODUCING  THIS  STRUC- 
TURE, AND  ELEMENTS  FOR  IMPLEMENT- 
ING THE  METHOD, 

Bouygues  S.A.,  Clamart  (France). 
P.  Richard. 

U.  S.  Patent  No.  4,620,400;  November  4,  1986.  15 
p,  17  fig,  1  ref.  Official  Gazette  of  the  United 
States  Patent  Office,  Vol  1072,  No  1,  p  41,  Novem- 
ber 4,  1986. 

Descriptors:  *Patents,  *Concrete  construction, 
•Bridge  construction,  'Prestressed  concrete, 
Bridges,  Reinforced  concrete,  Construction  meth- 
ods. 

Two  reinforced  or  prestressed  concrete  slabs  used 
for  the  construction  of  bridges  are  positioned  op- 
posite each  other  and  are  connected  by  a  lattice 
work  of  reinforced  or  prestressed  concrete  posi- 
tioned in  the  volume  between  the  slabs.  The  lattice 
work  is  composed  of  prefabricated  elements  com- 
prising at  least  one  group  of  at  least  two  bars  and 
at  least  one  cross  piece  which  are  positioned  along 
the  three  sides  of  a  triangle.  The  meeting  point  of 
the  two  bars  forms  the  apex  of  the  triangle.  Pres- 
tressing  cables  of  the  structure  are  anchored  at 
their  ends  in  concrete  solid  masses  positioned  be- 
tween the  slabs  and  integral  with  at  least  one  of  the 
slabs.  The  cables  pass  inside  the  volume  and/or  in 
the  vicinity  of  the  slabs  and  remain  outside  the 
concrete  of  the  lattice  work.  (Cremmins-AEPCO) 
W88-04781 


PILING  ENCASEMENT  SYSTEM, 

Sonoco  Products  Co.,  Hartsville,  SC. 

For  primary  bibliographic  entry  see  Field  8A 

W88-04824 


METHOD  OF  PREPARING  CONCRETE 
COLUMN  FOR  ATTACHMENT  TO  BEAM, 

A.  L.  Destree. 

U.  S.  Patent  No.  4,327,703;  May  4,  1982,  7  p,  8  fig. 
Official  Gazette  of  the  United  States  Patent  Office 
Vol  1018,  No  1,  p  96,  May  4,  1982. 

Descriptors:  *Patents,  "Construction  methods, 
•Concrete  construction,  *Piers,  'Reinforced  con- 
crete. 

The  end  of  a  concrete  column  for  supporting  piers, 
buildings  and  other  structures  is  treated  to  ensure  a 
secure  engagement  with  a  cast-in-place  beam  sup- 
ported by  the  column.  After  its  elevation  is  estab- 
lished, the  finished  column  is  cut  at  a  location 
above  that  elevation  sufficient  to  provide  the 
length  of  reinforcing  elements  necessary  to  tie  into 
the  beam  or  floor  which  the  column  will  support. 
An  axially  disposed  hole  extending  inside  the 
column  to  the  chosen  elevation  is  bored  using  an 
abrasive  core  drill.  The  column  is  scored  at  the 
predetermined  elevation  using  an  abrasive  saw. 
The  scoring  extends  into  the  column  to  a  depth 
that  is  insufficient  to  cut  or  otherwise  damage  the 
reinforcing  elements  imbedded  in  the  column.  The 
column  is  scored  completely  around  its  periphery 
to  control  and  prevent  spalling  of  the  concrete 
during  the  preparation  steps  which  follow.  The 
hollow  cylindrical  concrete  portion  of  the  column 
above  the  chosen  elevation  is  then  crushed  by 
sledgehammer  blows  or  in  the  jaws  of  a  crusher 
until  the  concrete  is  removed,  exposing  the  rein- 
forcing bars  or  cables.  The  exposed  reinforcing 
elements  are  then  bent  down  into  the  position  in 
which  they  will  be  cast  within  the  beam  or  floor  to 
be  supported  by  the  column.  (Cremmins-AEPCO) 
W88-04830 


TESTING  OF  ZERO-SLUMP  PILING  CON- 
CRETE, 

Klohn  Leonoff  Ltd.,  Calgary  (Alberta). 

L.  E.  Rodway. 

Canadian  Journal  of  Civil  Engineering   CJCEB 

Vol.  14,  No.  3,  p  308-313,  June  1987.  3  fig,  5  tab,  9 

ref. 

Descriptors:  'Concrete  testing,  *Piles,  Proctor 
hammer,  Energy,  Vibration,  Compaction,  Con- 
crete technology. 


A  laboratory  and  field  study  was  conducted  to 
develop  a  practical  test  method  that  would  realisti- 
cally predict  the  appropriate  concrete  strength  to 
be  used  in  the  calculation  of  the  structural  load- 
carrying  capacity  of  this  type  of  pile.  Theoretical 
considerations  also  are  discussed.  It  is  concluded 
that  the  most  practical  way  to  predict  the  strength 
of  zero-slump  piling  concrete  accurately  is  to  use  a 
modified  Proctor  hammer  weighing  4.5  kg,  drop- 
ping 457  mm.  To  obtain  an  approximation  of  the 
energy  imparted  in  the  field  to  the  shafts  of  actual 
piles  a  standard  heavy  wall  hollow  steel  cylinder 
mold  was  filled  in  6  layers,  using  hand  compaction, 
at  45  blows/layer.  This  casting  procedure  was 
followed  by  standard  moist  curing  for  28  days 
prior  to  testing  in  compression.  This  method  is 
referred  to  as  the  KL  test  method  for  evaluation  of 
zero-slump  piling  concrete.  (Rochester-PTT) 
W88-04865 


SARTIGAN  DAM  IN  BEAUCE  (QUEBEC 
CANADA:  AN  EXAMPLE  OF  DETERIORA- 
TION RESULTING  FROM  ALKALI-AGGRE- 
GATE REACTIVITY  (LE  BARRAGE  SARTIGAN 
DANS  LA  BEAUCE  (QUEBEC),  CANADA:  UN 
CAS-TYPE  DE  DETERIORATION  DU  BETON 
PAR  DES  REACTIONS  ALCALIS-GRANU- 
LATS), 

Laval  Univ.,  Quebec. 
M.  A  .  Berube  and,  and  B.  Fournier. 
Canadian  Journal  of  Civil  Engineering  CJCEB 
Vol.  14,  No.  3,  p  372-380,  June  1987.  4  fig,  31  ref. 

Descriptors:  'Concrete  dams,  'Deterioration, 
'Sartigan  dam,  Alkali-aggregate  reactivity,  Wet- 
ting, Rhyolites,  Quartz,  Weathering,  Concrete 
technology,  Chaudiere  River. 

The  Sartigan  dam,  a  concrete  ice-retention  dam, 
built  in  1967  along  the  Chaudiere  River,  near 
Saint-George  de  Beauce,  Quebec,  Canada,  shows 
numerous  macroscopic  and  microscopic  signs  of 
alkali-aggregate  reactivity  of  the  alkali-silica  type 
(e.g.,  expansion,  polygonal  map  cracking,  silico- 
alkaline  gels,  looseness  of  cement  paste-aggregate 
bonds,  and  characteristic  rims  on  fracture  surfaces 
through  coarse  reactive  aggregate  particles).  The 
three  conditions  considered  essential  to  promote 
alkali-aggregate  reactions  have  been  satisfied  in 
this  case:  (1)  the  use  of  high-alkali  cement,  (2) 
conditions  of  high  humidity,  reinforced  by  fre- 
quent wetting-drying  cycles,  and  (3)  aggregates 
considered  as  potentially  alkali-reactive  present  in 
the  concrete  (rhyolitic  tuffs  with  a  devitrified 
matrix  rich  in  microcrystalline  quartz).  (Author's 
abstract) 
W88-04868 


8G.  Materials 


TESTING    OF    ZERO-SLUMP    PILING    CON- 
CRETE, 

Klohn  Leonoff  Ltd.,  Calgary  (Alberta). 

For  primary  bibliographic  entry  see  Field  8F. 

W88-04865 


ECONOMIC  IMPACT  OF  PAVEMENT  SUB- 
SURFACE DRAINAGE, 

California  State  Dept.  of  Transportation,  Sacra- 
mento. Office  of  Transportation  Lab. 
R.  A.  Forsyth,  G.  K.  Wells,  and  J.H.  Woodstrom. 
Public  Works  PUOAH,  Vol.  119,  No.  1,  p  61-64 
88,  January  1988.  2  fig. 

Descriptors:  'Paving,  'Drainage  engineering, 
'Cost  analysis,  Highways,  California,  Geotextiles, 
Asphalt,  Flexible  pavement. 

The  history  of  paving,  performance  of  undrained 
pavements,  and  road  test  results  are  reviewed,  and 
recent  developments  in  subsurface  drainage  of 
pavements  are  described.  Milestones  in  the  evolu- 
tion of  better  subsurface  drainage  include  geotex- 
tiles, asphalt-treated  permeable  materials,  and  PCC 
pavement  edge  drains.  Case  histories  of  rigid  pave- 
ment and  flexible  pavement  installations  are  re- 
viewed, with  emphasis  on  experience  in  California. 
Attempting  to  quantify  the  economic  impact  of 
positive  rapid  pavement  drainage  is  difficult  for 


many  reasons.  Based  on  what  they  consider  to  be 
extremely  conservative  assumptions,  the  authors 
suggest  that  case  histories  suggest  a  minimum  in- 
crease of  four  years  in  service  life  for  a  drained 
system  employing  flexible  pavement;  for  a  rigid 
pavement  studies  suggest  a  minimum  50%  exten- 
sion of  the  service  life  of  PCC  pavements  with  an 
efficient,  functioning  edge  drain  system.  Results  of 
a  cost  analysis  are  presented  in  terms  of  cost/sq  yd 
per  year  from  construction  until  first  rehabilitation 
(Rochester-PTT) 
W88-04877 


ADFREEZING     STRENGTH     OF     ICE     TO 
MODEL  PILES, 

National   Research   Council   of  Canada,   Ottawa 
(Ontario).  Inst,  for  Research  in  Construction. 
For  primary  bibliographic  entry  see  Field  2C 
W88-05057 


81.  Fisheries  Engineering 


INTERNATIONAL  SYMPOSIUM  ON  THE 
MOST  IMPORTANT  UPWELLING  AREAS  OF 
WESTERN  AFRICA  (CAPE  BLANCO  AND 
BENGUELAXSIMPOSIO  INTERNACIONAL 
SOBRE  LAS  AREAS  DE  AFLORAMIENTO 
MAS  IMPORTANTES  DEL  OESTE  AFRICANO 
(CABO  BLANCO  Y  BENGUELA)). 
Instituto  de  Investigaciones  Pesqueras  de  Barcelo- 
na (Spain). 

For  primary  bibliographic  entry  see  Field  2L. 
W88-04709 


DEMERSAL  COMMUNITIES  STRUCTURE 
(FISHES)  IN  THE  UPWELLING  AREAS  OFF 
WESTERN  AFRICA  (SAHARA  AND 
NAMIBIAXLAS  COMUNIDADES  DE  PECES 
DEMERSALES  DEL  AFLORAMIENTO  DE 
AFRICA  OCCIDENTAL  (SAHARA  Y  NA- 
MIBIA)), 

Instituto  de  Investigaciones  Pesqueras  de  Barcelo- 
na (Spain). 

For  primary  bibliographic  entry  see  Field  2L. 
W88-04713 


SPECIES  INTERACTIONS  AND  STOCK  AS- 
SESSMENT. SOME  IDEAS  AND  APPROACH- 
ES, 

Food  and  Agriculture  Organization  of  the  United 

Nations,  Rome  (Italy). 

For  primary  bibliographic  entry  see  Field  2L. 

W88-04714 


CEPHALOPOD  FISHERIES  IN  TWO  UP- 
WELLING AREAS  OFF  THE  WEST  COAST  OF 
AFRICA:  A  COMPARISON  (COMPARACION 
DE  LAS  PESQUERIAS  DE  CEFALOPODOS  DE 
DOS  AREAS  DE  AFLORAMIENTO  DE  LA 
COSTA  OCCIDENTAL  AFRICANA), 
Instituto  de  Investigacones  Pesqueras  de  Vigo 
(Spain). 

For  primary  bibliographic  entry  see  Field  2L. 
W88-04715 


FISHERY  RESOURCES  OF  THE  UPWELLING 
AREA  OFF  NW  AFRICA  (LOS  RECURSOS 
PESQUEROS  DEL  AREA  DE  AFLORA- 
MIENTO DEL  NO  AFRICANO), 

Instituto    Espanol    de    Oceanographia,    Tenerife 

(Spain).  Centro  Costero  de  Canarias. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-04716 


LIVING   RESOURCES    OF   THE   BENGUELA 
CURRENT  REGION, 

Sea  Fisheries  Research  Inst.,  Cape  Town  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  2L. 

W88-04718 


OBSERVATIONS  ON  SPATIAL  DISTRIBU- 
TION OF  HORSE  MACKEREL  IN  ICSEAF  DI- 
VISION   1.3    (OBSERVACIONES    SOBRE    LA 
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DISTRIBUTION   ESPACIAL  DEL  JUREL  EN 
LA  DIVISION  1.3  DE  ICSEAF), 

Institute  of  Marine  Fisheries,  Swinoiseie  (Poland). 
For  primary  bibliographic  entry  see  Field  2L. 
W88-04719 


SOLE  FISHERY  OFF  THE  ORANGE  RIVER, 
SOUTHERN  AFRICA, 

Sea  Fisheries  Research  Inst.,  Cape  Town  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  2L. 

W88-O4720 


ZEOLITE  AMMONIA  REMOVAL  FROM  CAT- 
FISH POND  WATERS, 

Mississippi  Univ.,  University.  Dept.  of  Geology 

and  Geological  Engineering. 

For  primary   bibliographic   entry   see   Field   5D. 

W88-04755 


9.  MANPOWER,  GRANTS 
AND  FACILITIES 

9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


FISCAL  YEAR  1986  PROGRAM  REPORT 
(KENTUCKY  WATER  RESOURCES  RE- 
SEARCH INSTITUTE), 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 
D.  T.  Kao. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-128103/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  No.  G1227-01,  July  1987. 
31  p.  Contract  No.  14-08-0001-G1227.  Project  No. 
USGS  G 1227-01. 

Descriptors:  'Water  Research  Institute,  'Ken- 
tucky, 'Research,  'Information  transfer,  'Train- 
ing, Watershed  management,  Anaerobic  digestion, 
Phenols,  Aluminum,  Soil  chemistry,  Herbicides, 
Aquatic  life,  Aquatic  populations. 

The  Annual  Report  of  the  Kentucky  Water  Re- 
sources Research  Institute  for  Fiscal  Year  1986 
describes  the  problems  and  issues  for  the  Common- 
wealth's water  resources.  The  program  goals  and 
priorities  describe  the  areas  of  water  resources 
research  the  1986-1987  program  addresses.  A  syn- 
opsis of  each  of  the  five  research  projects  funded  is 
included.  The  five  projects  are:  02,  Development 
of  Dynamic,  Non-Hortonian  Watershed  Models 
for  Steeply-Sloping  Forested  Watersheds:  Applica- 
tion to  Eastern  Kentucky;  03,  The  Effect  of  Preo- 
zonation  on  the  Anaerobic  Biodegradability  of  Re- 
sistant Phenolic  Compounds;  04,  Predicting  Poten- 
tial Aluminum  Contamination  of  Surface  and 
Groundwaters  from  Acid  Sulfate  Enriched  Drain- 
ages Eminating  from  Low  Neutralization  Capacity 
Watersheds;  05,  Surface  and  Groundwater  Con- 
tamination Potential  from  Three  Triazine  Corn 
Herbicides;  06,  Teratogenic  Effects  of  Aquatic 
Pollution  on  Embryos  of  Freshwater  Fish  and 
Amphibians.  The  Institute's  information  transfer 
activities  are  included  along  with  the  cooperative 
arrangements  that  exist  with  the  Institute.  The 
University  Advisory  Council  for  1986  is  listed. 
Training  accomplishments  for  fiscal  year  1986  re- 
search projects  are  given  in  terms  of  category  and 
academic  level.  (Huffsey-U.  KY  WRRI) 
W88-04738 


FISCAL  YEAR  1986  PROGRAM  REPORT 
(NEVADA  WATER  RESOURCES  CENTER). 

Nevada  Univ.  System,  Reno.  Water  Resources 
Center. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-128095/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Desert  Research  Institute,  Program  Report 
G1238-01,  July  1987.  28  p.  Contract  No.  14-08- 
0001-G1238.  Project  No.  USGS  G1238-01. 

Descriptors:  'Water  Research  Institute,  'Research, 
'Information  transfer,  'Training,  'Nevada,  Con- 


junctive use.  Groundwater  quality,  Salinity,  Photo- 
synthesis, Water  reuse,  Organic  compounds,  I'liys- 
icochemical  treatment,  Water  supply,  Community 
development.  Water  demand,  Leaching  fractions, 
Water  uptake. 

Nevada's  arid  climate  limits  the  available  water 
supply,  yet  attracts  increasing  numbers  of  people. 
Over  the  past  two  decades,  Nevada  has  had  one  of 
the  highest  growth  rates  in  the  nation.  This  in- 
crease in  population  has  placed  demands  on  exist- 
ing water  supplies  as  well  as  waste  treatment  facili- 
ties. Two  projects  addressed  water  availability:  one 
was  developed  to  optimize  the  usage  of  surface  and 
groundwater  in  the  Truckee  Meadows  area;  and 
the  second  is  investigating  optimal  water  manage- 
ment and  investment  strategies  for  rural  communi- 
ties faced  with  risks  in  forecasting  future  municipal 
water  demands.  A  third  project  is  investigating  an 
economical  means  of  upgrading  wastewater  ef- 
fluents for  water  reuse.  Because  agriculture  is 
being  forced  to  consider  the  possibility  of  utilizing 
poorer  quality  waters,  knowledge  of  salt  effects  on 
crop  plant  water  use  and  productivity  is  essential. 
Two  research  projects  were  developed  to  address 
salinity  problems:  one  is  studying  the  influence  of 
varying  leaching  fractions,  water  quality  and  soil 
type  on  root  distribution  and  fractional  water 
uptake,  while  a  second  project  investigated  the 
salinity  effects  on  photosynthetic  C02  fixation.  A 
total  of  seven  undergraduate  and  seven  graduate 
level  students  participated  in  the  1986  program. 
(Cosens-Desert  Res.Inst.,  NV  U.) 
W88-04739 


FISCAL  YEAR  1986  PROGRAM  REPORT 
(NEW  MEXICO  WATER  RESOURCES  RE- 
SEARCH INSTITUTE), 

New  Mexico  Water  Resources  Research  Inst.,  Las 
Cruces. 
B.  J.  Creel. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-128087/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G124-01,  August  1987.  24 
p.  Contract  No.  1 4-08-000 1-G 1241.  Project  No. 
USGS  G 124-01. 

Descriptors:  'Water  Research  Institute,  'Research, 
'Information  transfer,  'Training,  'New  Mexico, 
Saline  groundwater,  Infiltration,  Alfalfa,  Plant 
physiology,  Recharge. 

The  New  Mexico  Water  Resources  Research  Insti- 
tute's (WRRI)  goal  is  to  maintain  a  balanced  re- 
search program  to  address  critical  state,  regional 
and  national  water  problems.  Areas  targeted  as 
high  priority  for  institute  funding  are:  (1)  water 
conservation,  (2)  surface-groundwater  relation- 
ships, (3)  water  quality,  and  (4)  saline  groundwater 
management.  The  institute's  USGS  program  sup- 
ported two  projects  in  the  first  area.  'Irrigation 
Management  Procedures  to  Maximize  Production 
of  Alfalfa  Populations  Selected  for  Increased  Per- 
formance Under  Deficit  Levels  of  Irrigation'  aims 
to  develop  alfalfa  strains  that  will  maintain  current 
yield  levels  with  less  water.  'A  Physiological 
Route  to  Increased  Water-Use  Efficiency  in  Alfal- 
fa' uses  quantitative  relations  of  two  physiological 
traits  to  design  breeding  programs  for  alfalfa  to 
achieve  higher  water  use  efficiency  and  forage 
yield.  Area  two  is  addressed  by  'Field  Study  of 
Ephemeral  Stream  Infiltration  and  Recharge' 
which  compares  recharge  computational  methods 
and  evaluates  the  importance  of  unsaturated  flow 
on  recharge  from  ephemeral  streams.  'The  Growth 
of  Commercially  Valuable  Oysters  in  the  Saline 
Groundwater  of  New  Mexico'  deals  with  area  four 
by  determining  the  feasibility  of  raising  oysters 
commercially  in  areas  of  the  southwest  with  a 
source  of  suitable  saline  groundwater.  (Klett-NM 
WRRI) 
W88-04740 


FISCAL  YEAR  1986  PROGRAM  REPORT 
(WEST  VIRGINIA  WATER  RESEARCH  INSTI- 
TUTE), 

West   Virginia   Univ.,    Morgantown.    Water    Re- 
search Inst. 
C.  R.  Jenkins. 
Available  from  the  National  Technical  Information 


Service,  Springfield,  VA  22161,  as  PH88-I2K079/ 
AS  Price  codes:  A03  in  paper  copy.  A01  in  mil 
fiche.  Fiscal  Year  1986  Program  Report  012604)1, 
June  1987.  34  p,  Contract  No    I4-08-OO01-G-I26O. 
Project  No.  USGS  G 1260-01. 

Descriptors.  'Water  Research  Institute,  'Research, 
•Information  transfer,  'Training,  'West  Virginia, 
Bacteria,  Water  quality,  Acid  mine  drainage,  Geo- 
chemistry, Filtration,  Septic  tanks,  Fish,  Iron,  Bio- 
assay,  Embryonic  growth  stage.  Cattails,  Wet- 
lands, Fish  survival,  Fish  behavior,  Water  pollu- 
tion. 

The  West  Virginia  Water  Research  Institute  pro- 
gram for  1986  was  planned  in  collaboration  with 
state  and  federal  agencies.  Seven  research  projects, 
one  technology  transfer  project,  and  one  data  man- 
agement project  supported  19  students.  G.  K.  Bis- 
sonnette  investigated  bacterial  analysis  of  rural 
groundwater  supplies.  Background  microorga- 
nisms frequently  interfere  with  coliform  detection 
leading  to  false  negative  results.  J.J.  Renton  and 
AH.  Stiller  completed  a  study  on  acid  producing 
potential  of  various  rock  lithologies.  Chemical  re- 
activity and  sulfur  content  are  not  synonymous.  M. 
Usmen,  W.A.  Sack,  and  S.P.  Dix  investigated  the 
use  of  bottom  ash  for  filtration  of  septic  tank 
effluent.  Unscreened  bottom  ash  is  a  satisfactory 
substitute  for  sand.  E.C.  Keller,  Jr.,  and  J. A.  Mar- 
shall are  modeling  the  effects  of  iron  and  associat- 
ed chemistry  on  fish.  When  comparing  biological 
indices  at  impacted  and  non-impacted  sites  species 
distribution  and  biomass  were  the  same,  but  the 
condition  factor  was  lower  at  impacted  sites.  R.C. 
Lantz  and  D.E.  Hinton  evaluated  a  fish-embryo 
bioassay  of  contaminated  groundwater.  Sensitivity 
was  demonstrated  but  two  species  show  wide  dis- 
parity in  observed  effects.  D.E.  Samuel,  J.C.  Sen- 
cindiver,  and  H.W.  Rauch  are  evaluating  cattail 
marshes  for  controlling  the  quality  of  surface  mine 
drainage.  Cattails  grow  well  but  do  not  take  up 
iron  or  manganese.  Rodents  populate  the  marshes 
and  show  increased  iron.  E.C.  Keller,  Jr.,  and  J.A. 
Marshall  studied  the  effects  of  iron  on  fish.  Ferric 
iron  causes  respiratory  cycles  to  develop.  Iron  and 
aluminum  were  not  lethal  to  adult  fish,  but  were  to 
fry.  E.C.  Keller,  Jr.  organized  a  water  research 
conference.  A  Proceedings  will  be  published.  J.A. 
Gidley  and  S.P.  Dix  worked  on  a  data  manage- 
ment project  to  develop  a  computerized  data  base 
containing  bibliographic  citations  at  WVU  not 
available  by  conventional  searches.  (Jenkins-WV 
U.) 
W88-04741 


FISCAL  YEAR  1986  PROGRAM  REPORT 
(NEW  JERSEY  WATER  INSTITUTE). 

Rutgers  Univ.,  New  Brunswick,  NJ.  Div.  of  Water 
Resources. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-104666/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Center  for  Coastal  and  Environmental  Stud- 
ies, Program  Report  G- 1240-01,  July  1987,  25  p,  3 
fig,  1  tab,  8  ref.  Contract  No.  14-08-000 1-G- 1240. 
Project  No.  USGS  G 1240-01. 

Descriptors:  'Water  Research  Institute,  'New 
Jersey,  'Research,  'Training,  'Information  trans- 
fer, Acid  rain,  Aquatic  soils,  Arsenic,  Bioindica- 
tors,  Cadmium,  Chlorinated  hydrocarbons,  Chro- 
mium, Copper,  Dioxin,  Environmental  effects, 
Fish,  Laboratory  study,  Lakes,  Lead,  Nickel,  Pa- 
thology, Sedimentation,  Stream  water,  Trace 
metals,  Water  pollution,  Zinc. 

The  1986  New  Jersey  Water  Institute  program 
focused  on  a  key  issue  currently  facing  the  state: 
contamination  of  surface  waters  by  organic  and 
inorganic  substances.  Four  of  the  six  funded 
projects  assessed  the  behavior  of  trace  metals  in 
various  surface  water  systems,  including  the  Great 
Swamp,  the  Raritan  River,  Lakes  Bay,  an  estuarine 
embayment,  and  Union  Lake,  a  fresh  water  system 
in  southern  New  Jersey.  A  fifth  project  investigat- 
ed the  response  of  early  life  stages  of  fish  to 
sediment-associated  dioxins.  Another  research 
effort  addressed  acidic  deposition,  with  a  focus  on 
the  role  of  the  natural  processes  in  mitigating  the 
effects  of  acidic  deposition  on  the  New  Jersey 
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Pinelands.  Major  information  transfer  activities  in- 
cluded production  of  a  Newsletter  and  an  Annual 
Meeting.  (Mclntosh-Rutgers  U.) 

W88-04756 


FISCAL  YEAR  1986  PROGRAM  REPORT  (NE- 
BRASKA WATER  RESOURCES  CENTER). 

Nebraska  Univ.,  Lincoln.  Water  Resources  Center. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-104682/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-1237,  August  1987.  27  p. 
Contract  No.  14-08-0001-G-1237.  Project  No. 
USGSG1237-01. 

Descriptors:  *Water  Research  Institute,  'Research, 
•Information  transfer,  *Training,  'Nebraska,  Soil 
properties,  Infiltration,  Precipitation,  Groundwater 
recharge,  Nitrate,  Water  treatment,  Drinking 
water,  Drought,  Climatology,  Crop  yield,  Soil 
conservation,  Water  conservation,  Runoff,  Water 
quality,  Bacteria,  Pollutants,  Optimization,  Model 
studies,  Conjunctive  use. 

Water  problems  in  Nebraska  addressed  by  1986 
research  program  projects  included:  influence  of 
soil  type,  tillage  and  precipitation  patterns  on 
groundwater  recharge  and  surface  water  supplies; 
removal  of  nitrates  from  drinking  water;  impact  of 
droughts;  soil  and  water  conservation;  indicators 
for  surface  water  pollution;  and  conjunctive  man- 
agement of  surface  and  groundwater.  Project  02 
measured  the  runoff  amounts  and  infiltration  from 
rainfall  on  3  soil  types  with  different  tillage  prac- 
tices. Project  03  examined  the  feasibility  of  using 
pickle  liquor  (a  waste  product  from  irrigation  pipe 
manufacturing)  to  remove  nitrates  from  drinking 
water.  Project  04  is  continuing  to  determine  the 
influences  of  weather  and  drought  on  crop  growth, 
development  and  yield,  and  to  develop  crop  specif- 
ic drought  indices  capable  of  assessing  the  impact 
of  weather  on  crop  production.  Project  05  exam- 
ined the  effect  of  such  interrow  tillage  techniques 
as  subsoiling,  basin  tillage  and  depression  storage 
on  the  water  infiltration  and  runoff  on  sloping 
lands.  Project  06  tested  the  use  of  the  Bacteriodes 
fragilis  group  and  their  bacteriophages  as  indica- 
tors of  human  fecal  pollution  of  surface  waters. 
Project  07  used  a  mathematical  simulation  model 
to  develop  'optimal'  pumpage  and  recharge  poli- 
cies for  the  conjunctive  management  of  surface 
and  groundwater  systems.  (Powers-U.  Nb, 
NWRC) 
W88-04757 


FISCAL  YEAR  1986  PROGRAM  REPORT 
(RHODE  ISLAND  WATER  RESOURCES 
CENTER), 

Rhode  Island  Univ.,  Kingston.  Water  Resources 
Center. 
PC.  Poon. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88- 104690/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G1250-01,  July  1987.  31  p. 
Contract  No.  1 4-08-000 1-G 1250.  Project  No 
USGSG1250-01. 

Descriptors:  *Water  Research  Institute,  'Research, 
•Information  transfer,  'Training,  'Rhode  Island, 
Groundwater,  Nitrate-nitrogen,  Fertilizer,  Leach- 


ing, Turf  grasses,  Surface  water,  Ice  control,  Salt, 
Sodium  chloride,  Gasoline,  Model  studies,  Multi- 
phase flow,  Oil,  Petroleum  products,  Water 
supply,  Filtration,  Coagulation,  Flocculation. 

By  detailed  partitioning  of  nitrogen  in  soil  solution, 
turf  clipping,  and  soil  organic  for  various  fertilizer 
rates,  a  better  method  of  managing  lawn  turf  to 
minimize  nitrate  contamination  of  groundwater 
was  found.  Extensive  studies  showed  chloride  con- 
centration for  river  baseflows  in  Rhode  Island 
lower  than  the  current  EPA  standards  and  adviso- 
ry limits.  Both  road  density  and  the  subsoil  layer 
under  the  highway  in  swamp  areas  were  found  to 
affect  the  chloride  concentration.  A  numerical 
model  of  two-phase  (gasoline/groundwater)  im- 
miscible fluid  flow  through  soil  was  developed  to 
predict  gasoline  movement  in  aquifers  and  for  opti- 
mizing the  pumping  rates  in  a  clean-up  process. 
Effects  of  alum  coagulant  dosage,  mixing  intensity, 
and  mixing  time  on  direct  water  filtration  perform- 
ance and  its  optimization  in  sand  filters  were  inves- 
tigated. Seminars,  newsletters,  and  public  informa- 
tion reports  were  the  major  activities  of  informa- 
tion transfer  to  address  water  resources  problems 
and  research  activities  in  the  State  of  Rhode 
Island.  (Poon-RI  U.,  WRRC) 
W88-04758 


FISCAL  YEAR  1986  PROGRAM  REPORT  (ARI- 
ZONA WATER  RESOURCES  RESEARCH 
CENTER). 

Arizona  Water  Resources  Research  Center, 
Tucson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-104674/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G1211-01,  July  1987,  41  p, 
9  tab.  Contract  No.  14-08-0001 -G 1211.  Project  No. 
USGSG1211-01. 

Descriptors:  'Water  Research  Institute,  'Research, 
'Information  transfer,  'Training,  'Arizona,  Micro- 
bial degradation,  Organic  compounds,  Risk  assess- 
ment, Water  conservation,  Evapotranspiration,  Ir- 
rigation, Technology,  Conjunctive  management, 
Upper  Santa  Cruz  River  Basin,  Upper  San  Pedro 
River  Basin. 

The  research  projects  supported  by  the  86  Pro- 
gram addressed  the  following  critical  water  issues 
in  Arizona:  water  quality  (Projects  02,  07  and  09), 
agricultural  water  management  (Project  03). 
Project  02  examined  the  conditions  affecting  bio- 
degradation  of  phenol  and  chlorophenol  in  the 
subsurface.  Project  07  comprised  a  risk  analysis  of 
potential  groundwater  contamination  from  agricul- 
tural, industrial  (mining),  and  municipal  sources  in 
the  Upper  Santa  Cruz  Basin.  The  utility  of  chlo- 
ride-bromide ratios  in  groundwater  as  indicators  of 
water  origin  was  determined  during  Project  09. 
Project  04  developed  improved  irrigation  manage- 
ment criteria  for  turfgrass.  Project  05  assessed  the 
economics  of  alternative  irrigation  techniques. 
Project  06  developed  a  reference  crop  method  for 
evaluating  evapotranspiration  in  Arizona.  Project 
03  compiled  and  assessed  technical  and  policy- 
related  information  for  conjunctive  management  in 
the  Upper  San  Pedro  River  Basin  of  Southern 
Arizona.  The  information  transfer  program  was 
enhanced  by  a  newly-created  water  information 
center    which    published    newsletters    and    issue 


papers,    and    held    workshops    and    conferences. 

(USGS) 
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10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

10B.  Reference  and  Retrieval 


NHIMS,  NORTHWEST  HYDROLOGIC  INFOR- 
MATION MANAGEMENT  SYSTEM,  USER'S 
MANUAL, 

Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-04745 


IOC.  Secondary  Publication 
And  Distribution 


WATER  RESEARCH  IN  AUSTRALIA:  CUR- 
RENT PROJECTS  1986. 

Department  of  Resources  and  Energy,  Canberra 
(Australia) 

Australian  Government  Publishing  Service,  Can- 
berra, 1987.  157  p.  Edited  by  Pam  Handyside  and 
Janet  Smith. 

Descriptors:  'Water  resources  research,  'Water 
research,  'Australia,  Abstracts,  Research  prior- 
ities, Indexes. 

This  is  an  annual  publication  incorporating  about 
1000  summaries  of  water  related  research  projects 
currently  undertaken  in  Australia  by  individuals 
and  research  organizations.  Research  projects  are 
grouped  according  to  broad  subject  categories,  and 
within  these  are  listed  in  alphabetical  order  by 
project  title.  Two  indexes  allow  retrieval  by  the 
names  of  members  of  the  research  team  and  the 
organizations  carrying  out  or  sponsoring  the  re- 
search, and  by  subject,  using  terms  from  the 
AQUALINE  Thesaurus  and  additional  Australian 
terms.  Information  included  in  the  publication  is 
taken  from  the  Australian  computerized  data  base, 
STREAMLINE.  (Author's  abstract) 
W88-04724 


PROCEEDINGS,  SEVENTEENTH  MISSISSIP- 
PI WATER  RESOURCES  CONFERENCE,  25-26 
MARCH  1987,  JACKSON,  MISSISSIPPI. 

Mississippi  State  Univ.,  Mississippi  State.  Water 

Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  6B. 

W88-04749 


10F.  Preparation  Of  Reviews 


LITERATURE  REVIEW  OF  THE  EFFECTS  OF 
PERSISTENT  TOXIC  SUBSTANCES  ON 
GREAT  LAKES  BIOTA, 

Beak  Consultants  Ltd.,  Mississauga  (Ontario). 
For  primary  bibliographic  entry  see  Field  5C. 

W88-04726 
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SUBJECT  INDEX 


ABANDONED  WELLS 

Abandoned  Wells:  How  One  State  Deals  with 

Them, 

W88-04526  5<J 

ACACIA  TREES 

Rainfall  Interception  by  a  Young  Acacia  auricu- 
liformis  (A.  Cunn)  Plantation  Forest  in  West 
Java,  Indonesia:  Application  of  Gash's  Analyti- 
cal Model, 
W88-04571  2A 

ACETIC  ACID 

Biomass  Retention  and  Performance  of  Anaero- 
bic Fixed-Film  Reactors  Treating  Acetic  Acid 
Wastewater, 
W88-O4870  5D 

ACID  MINE  DRAINAGE 

Acid  Producing  Potential  of  the  Various  Lithic 
Units  Associated  with  the  Mining  of  Coal, 
W88-04743  5B 

Comparative   Survival  and   Injury  of  Candida 
albicans  and  Bacterial  Indicator  Organisms  in 
Streams  Receiving  Acid  Mine  Drainage, 
W88-04854  5A 

Modification  of  Acid  Mine  Drainage  by  Sphag- 
num-Dominated  Wetlands   and   the   Effect   on 
Stream  Water  Quality, 
W88-04950  5B 

ACID  RAIN 

Status  of  Headwater  Benthic  Insect  Populations 

in  an  Area  of  High  Hydrogen  Ion  and  Sulfate 

Deposition, 

W88-04560  5C 

Simple  Kinetic  Fractionation  of  Reactive  Alumi- 
num in  Soil  'Solutions', 
W88-04635  5B 

Impacts  of  Acid  Atmospheric   Deposition  on 
Woodland  Soils  in  the  Netherlands:  I.  Calcula- 
tion of  Hydrologic  and  Chemical  Budgets, 
W88-04651  5C 

Impacts  of  Acid  Atmospheric   Deposition  on 

Woodland  Soils  in  the  Netherlands:  II.  Nitrogen 

Transformations, 

W88-04652  5C 

Impacts  of  Acid   Atmospheric   Deposition  on 
Woodland  Soils  in  the  Netherlands:  HI.  Alumi- 
num Chemistry, 
W88-04653  5C 

Survival  of  Spotted  Salamander  Eggs  in  Tempo- 
rary Woodland  Ponds  of  Coastal  Maryland, 
W88-04869  5C 

Size-  and  Age-Specific  Patterns  of  Trace  Metal 
Concentrations  in  Freshwater  Clams  from  an 
Acid-Sensitive  and  a  Circumneutral  Lake, 
W88-05051  5B 

Assessing   the   Implications   of  Environmental 
Change  for  Agricultural  Production:  the  Case  of 
Acid  Rain  in  Ontario,  Canada, 
W88-05064  5C 

Alkalinity  Dynamics  in  an  Unacidified  Alpine 

Lake,  Sierra  Nevada,  California, 

W88-05102  2H 

ACIDIC  WATER 

Algal  and  Bacterial  Activities  in  Acidic  (pH  3) 

Strip  Mine  Lakes, 

W88-O5058  5C 

ACTIVATED  CARBON 

Pulsed  Regeneration  of  Adsorption  Column, 
W88-04810  5D 

Anaerobic  Treatment  of  a  Biologically  Inhibito- 
ry Wastewater, 
W88-04888  5D 


Modeling    Point-of-Entry    Radon   Removal   by 
OAC, 

W88-05090 


M 


ACTIVATED  SLUDGE 

Effects  of  Salinity  on  a  Rendering  -  Meat  Pack- 
ing -  Hide  Curing  Wastewater  Activated  Sludge 
Process, 
W88-04527  5D 

Design  and  Evaluation  of  Biofilter  Treatment 

Systems, 

W88-04586  5D 


Opinion  Differences  in  Design  Lead  to  Proof  of 

Process, 

W88-04661  5D 

Process  and  Apparatus  for  Mixing  a  Gas  and  a 

Liquid, 

W88-04793  5D 

Toxicity   Reduction   at   Municipal   Wastewater 

Treatment  Plants, 

W88-04885  5D 

Mathematical    Model    of    the    Carbon-limited 
Growth  of  Filamentous  and  Floc-forming  Orga- 
nisms in  Low  F/M  Sludge, 
W88-04890  5D 

ACTIVATED  SLUDGE  PROCESS 

Restoration   of  the   Ability   to   Settle   Bulking 

Sludge    by    Bacterial    Seeding    in    Wastewater 

Treatment, 

W88-04656  5D 

Effects  of  Cationic  Surfactants  on  Settling  Prop- 
erties of  Sewage  Activated  Sludge, 
W88-04657  5D 

Control  of  Activated  Sludge  Filamentous  Bulk- 
ing: VII.  Effect  of  Anoxic  Conditions, 
W88-04844  5D 

Steady  State  Modeling  of  Reactor-Settler  Inter- 
action, 
W88-04846  5D 

Theories  for  Estimation  of  the  Fraction  of  Deni- 
trifiers     in     Combined     Nitrifying-Denitrifying 
Treatment  Plants, 
W88-04853  5D 

Effect  of  Anaerobic  Conditions  on  Activated 
Sludge  Filamentous  Bulking  in  Laboratory  Sys- 
tems, 
W88-04856  5D 

Operator's  Guide  to  Rotifers  and  Wastewater 

Treatment  Processes, 

W88-04873  5D 

ADENOSINE  TRIPHOSPHATE 

ATP  as  a  Measure  of  Anaerobic  Sludge  Digester 

Activity, 

W88-04891  5D 

ADMINISTRATIVE  REGULATIONS 

Urbanization,   Water   Quality   and   Stormwater 
Management  -  A  Maryland  Perspective, 
W88-04959  5G 

Pennsylvania's    Wetland    Regulations    and    the 

Army   Corps  of  Engineers  404  Permitting  in 

Pennsylvania, 

W88-04960  6E 

ADSORPTION 

Surface    Complex    Model    for    Adsorption    of 
Trace  Components  from  Wastewater, 
W88-04588  5D 

Adsorption   and  Oxidation   of  Phenolic  Com- 
pounds by  Iron  and  Manganese  Oxides, 
W88-04634  5B 


Adsorption,  Desorption,  and  Isotopic  exchange 

of  Cadmium   on   Illite:   Evidence   for  Complete 

Reversibility, 

W88-04860  5B 

Adsorption  and  Desorption  of  Zn,  Cu,  and  Cr 
by  Sediments  from  the  Raisin  River  (Michigan), 
W88-05036  5B 

ADSORPTION  CAPACITY 

Equilibrium    Studies    During    the    Removal    of 
Dyestuffs  from   Aqueous  Solutions   Using   Ba- 
gasse Pith, 
W88-04852  5D 

ADVANCED  WASTEWATER  TREATMENT 

Effects  of  Cationic  Surfactants  on  Settling  Prop- 
erties of  Sewage  Activated  Sludge, 
W88-04657  5D 

AERATED  LAGOONS 

Method     and     Apparatus     for     Aeration     of 

Wastewater  Lagoons, 

W88-04803  5D 

AERATION 

Opinion  Differences  in  Design  Lead  to  Proof  of 

Process, 

W88-04661  5D 


Surface  Aerating  Rotor, 
W88-04790 


5D 


Water  Aeration  and  Circulation  Apparatus, 
W88-04791  5G 

Device  for  Dispersing  a  Liquid  in  a  Gas  Phase, 
W88-04792  5D 

Process  and  Apparatus  for  Mixing  a  Gas  and  a 

Liquid, 

W88-04793  5D 

Sewage-Aeration  System,  and  Method  for  the 

Operation  and  Use  Thereof, 

W88-04799  5D 

Hydraulic  Horizontal  Mixer, 
W88-04806 


5D 


Rotary  Surface  Aerator  with  Adjustable  Liquid 

Transporting  Units, 

W88-04807  5D 

Apparatus  for  Mixing  Air  and  Liquid, 
W88-04808 


5D 


Method  for  Operating  a  Biological  Sewage  Puri- 
fication Plant, 
W88-04809  5D 

Treating  Liquids  in  Tanks, 
W88-04811 


5D 


AERATION  ZONE 

Isotopic  Investigation  of  Soil  Water  Movement: 

A  Case  Study  in  the  Thar  Desert,  Western  Ra- 

jasthan, 

W88-04592  2G 

AERATORS 

Water  Aeration  and  Circulation  Apparatus, 
W88-04791  5G 

Sewage-Aeration  System,  and  Method  for  the 

Operation  and  Use  Thereof, 

W88-04799  5D 


Self-Propelled  Jet  Aerator, 
W88-0480O 


5D 


Floating  Platform  Aerator/Mixer  Apparatus, 
W88-04802  5D 

Method     and     Apparatus     for     Aeration     of 

Wastewater  Lagoons, 

W88-04803  5D 
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SUBJECT  INDEX 


Hydraulic  Horizontal  Mixer, 
W88-04806 


5D 


Rotary  Surface  Aerator  with  Adjustable  Liquid 

Transporting  Units, 

W88-04807  5D 


H 


Apparatus  for  Mixing  Air  and  Liquid, 
W88-04808 


5D 


AFRICA 

Benthic  Production  and  Processes  off  Baja  Cali- 
fornia, Northwest  Africa  and  Peru:  A  Classifica- 
tion of  Benthic  Subsystems  in  Upwelling  Eco- 
systems, 
W88-04710  2L 

Some  Peculiarities  of  the  Growth  of  Fish  Off  the 

Western  Coasts  of  Africa, 

W88-04712  2L 

Demersal  Communities  Structure  (Fishes)  in  the 
Upwelling  Areas  off  Western  Africa  (Sahara  and 
Namibia)(Las  Comunidades  de  Peces  Demer- 
sales  del  Afloramiento  de  Africa  Occidental 
(Sahara  y  Namibia)), 
W88-04713  2L 

Species    Interactions    and    Stock    Assessment. 

Some  Ideas  and  Approaches, 

W88-04714  2L 

Cephalopod  Fisheries  in  Two  Upwelling  Areas 
off  the  West  Coast  of  Africa:  A  Comparison 
(Comparacion  de  las  Pesquerias  de  Cefalopodos 
de  Dos  Areas  de  Afloramiento  de  la  Costa  Occi- 
dental Africana), 
W88-04715  2L 

Fishery  Resources  of  the  Upwelling  Area  off 

NW  Africa  (Los  Recursos  Pesqueros  del  Area 
de  Afloramiento  del  NO  Africano), 
W88-04716  2L 

Feeding  of  Fish  Larvae  (F.  Soleidae  and  F. 
Carangidae)  in  the  Upwelling  Region  off  NW 
Africa:  A  Comparative  Study  (Estudio  Compar- 
ative de  la  Alimentacion  de  Larvas  de  Peces  (F. 
Soleidae  y  F.  Carangidae)  en  la  Region  de 
Afloramiento  del  NO  de  Africa), 
W88-04717  2L 

Sole  Fishery  Off  the  Orange  River,  Southern 

Africa, 

W88-04720  2L 

Upwelling  Zones  of  the  Atlantico-Ibero-African 
Region:  The  Legal  Framework  as  a  Factor  in 
Ocean  Resources  Management, 
W88-04721  2L 

AGGREGATES 

Solute  Transport  in  Undisturbed  Columns  of  an 
Aggregated  Tropical  Soil:  Preferential  Flow  Ef- 
fects, 
W88-04630  2G 

AGRICULTURAL  ENGINEERING 

Relative     Efficiency    of    Agricultural     Source 

Water  Pollution  Control  Policies, 

W88-05067  5G 

AGRICULTURAL  HYDROLOGY 

Impact  of  Agricultural  Drainage  Activities  in 
the  Coastal  Flats  Region  of  the  Chesapeake  Bay, 
W88-04952  6G 

AGRICULTURAL  RUNOFF 

Hydrology  and  Pollutant  Removal  Effectiveness 
of  Wetland  Buffer  Areas  Receiving  Pumped  Ag- 
ricultural Drainage  Water, 
W88-04742  5C 

Simulation   of  Surface   Runoff  and   Pipe   Dis- 
charge from  an  Agricultural  Soil  in  Northern 
Sweden, 
W88-05045  2G 


AGRICULTURAL  SOIL 

Simulation   of  Surface   Runoff  and   Pipe   Dis- 
charge from  an  Agricultural  Soil  in  Northern 
Sweden, 
W88-05045  2G 

AGRICULTURE 

Future  Use  of  Sludge  Entrenchment  Sites, 
W88-04525 


5E 

Minimizing  Adverse  Impacts  on  Wetlands  of 
Water  Quality  Associated  with  Forest  and  Agri- 
cultural Practices, 
W88-04955  5G 

Assessing   the    Implications   of  Environmental 
Change  for  Agricultural  Production:  the  Case  of 
Acid  Rain  in  Ontario,  Canada, 
W88-05064  5C 

AHMEDABAD 

Isotopic  Investigation  of  Soil  Water  Movement: 

A  Case  Study  in  the  Thar  Desert,  Western  Ra- 

jasthan, 

W88-04592  2G 

AIR  INJECTION 

Slaton  and  Idalou  Field  Tests  in  the  Secondary 
Recovery  of  Water  from  the  Ogallala, 
W88-04929  4B 

Scientific  and  Economic  Research  in  Support  of 
the   Investigation   of  Secondary   Recovery   of 
Ground  Water, 
W88-04930  4B 

Mathematical  Model  of  the  Secondary  Recov- 
ery Process, 
W88-04932  4B 

AIR  POLLUTION 

Preliminary   Assessment   of  Factors   Affecting 

Radon  Levels  in  Idaho, 

W88-04986  53 

AIR  TEMPERATURE 

Assessment  of  the  Effects  of  Climate  Warming 

on  Great  Lakes  Basin  Fishes, 

W88-05035  2H 

AIR  TESTING 

Test  Program  Improves  Sewer  Rehabilitation, 
W88-04664  5D 

ALABAMA 

Moving  Toward  Alabama  Legislation  for  Water 

Resources  Management, 

W88-04670  6E 

Simulation  of  the  Flow  System  in  the  Shallow 

Aquifer,  Dauphin  Island,  Alabama, 

W88-04684  2F 

ALASKA 

Subglacial  Fluvial  Erosion:  A  Major  Source  of 
Stratified  Drift,  Malaspina  Glacier,  Alaska, 
W88-05018  2C 

ALBERTA 

Formation  of  Glacial  Flutings  in  East-Central 
Alberta, 

W88-05016  2C 

Hydraulic  Geometry  of  the  Lower  Portion  of 
the  Sunwapta  River  Valley  Train,  Jasper  Na- 
tional Park,  Alberta, 

W88-05021  2E 

Comparison  of  Sedimentation  Regimes  in  Four 
Glacier-Fed  Lakes  of  Western  Alberta, 
W88-05023  2J 

ALGAE 

Secchi  Disk  Visibility,  Chlorophyll  a  and  Partic- 
ulate Organic  Matter  in  the  Pontevedra  Estuary 
(NW  of  Spain)  (Visibilidad  del  disco  de  Secchi, 


clorofila  a  y  materia  organica  particulada  en  la 
ria  de  Pontevedra  (NO  de  Espana)), 
W88-04544  2L 

Process  for  Clarifying  Algae-Laden  Wastewater 

Stream, 

W88-04831  5D 

Energy  Relations  in  Cladophora  glomerata  from 

Lake  Erie, 

W88-05030  2H 

Algal  and  Bacterial  Activities  in  Acidic  (pH  3) 

Strip  Mine  Lakes, 

W88-05058  5C 

Impact  of  Atrazine  on  Lake  Periphyton  Com- 
munities, Including  Carbon  Uptake  Dynamics 
using  Track  Autoradiography, 
W88-05069  5C 

Field  Experiment  on  the  Influences  of  Suspend- 
ed Clay  and  P  on  the  Plankton  of  a  Small  Lake 
W88-05103  5C 

ALGAL  BLOOMS 

Secchi  Disk  Visibility,  Chlorophyll  a  and  Partic- 
ulate Organic  Matter  in  the  Pontevedra  Estuary 
(NW  of  Spain)  (Visibilidad  del  disco  de  Secchi, 
clorofila  a  y  materia  organica  particulada  en  la 
ria  de  Pontevedra  (NO  de  Espana)), 
W88-04544  2L 

ALKALINITY 

Alkalinity  Dynamics  in  an  Unacidified  Alpine 

Lake,  Sierra  Nevada,  California, 

W88-05102  2H 

ALLUVIAL  AQUIFERS 

Ogallala  Depositional  Mystery, 

W88-04903  2J 

Ogallala  Formation  in  Eastern  New  Mexico, 
W88-049O4  2F 

Radon-222  Concentration  of  Groundwater  from 
a  Test  Zone  of  a  Shallow  Alluvial  Aquifer  in  the 
Santa  Clara  Valley,  California, 
W88-04993  5B 

ALLUVIAL  CHANNELS 

Common  Behavioral  Trends  in  Alluvial  Canals 

and  Rivers, 

W88-05076  2J 

ALLUVIAL  DEPOSITS 

Ogallala  Depositional  Mystery, 

W88-04903  2J 

Ogallala  Formation  in  Eastern  New  Mexico, 
W88-04904  2F 


ALLUVIAL  FANS 

Ogallala  Depositional  Mystery, 
W88-04903 


2J 


ALUMINUM 

Effect  of  Aluminum  and  Iron  Oxides  on  Hy- 
draulic Conductivity  of  Sandy  Loam  Soil, 
W88-04498  2G 

Simple  Kinetic  Fractionation  of  Reactive  Alumi- 
num in  Soil  'Solutions', 
W88-04635  5B 

AMMONIA 

Zeolite  Ammonia  Removal  from  Catfish  Pond 

Waters, 

W88-04755  50 

ANAEROBIC  CONDITIONS 

Comparison  of  Internal  Phosphorus  Loads  in 
Lakes  with  Anoxic  Hypolimnia:  Laboratory  In- 
cubation versus  In  Situ  Hypolimnetic  Phospho- 
rus Accumulation, 
W88-05095  5B 
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SUBJECT  INDEX 


ARTIFICIAL  RECHARGE 


ANAEROBIC  DIGESTION 

Zeolite    as    Support     Material     in    Anaerobic 

Wastewater  Treatment, 

W88-O4508  5D 

Monitoring  and  Control  of  Anaerobic  Digestion, 
W88-04562  5D 

Anaerobic  Fluidized  Bed  and  Anaerobic  Filter/ 
Contact     Stabilization     Application    for    Heat 
Treatment  Liquor, 
W88-04587  5D 

Effect  of  Anaerobic  Conditions  on  Activated 
Sludge  Filamentous  Bulking  in  Laboratory  Sys- 
tems, 
W88-04856  5D 

Long  Term  Competition  Between  Sulfate-reduc- 
ing  and  Methane-producing  Bacteria  for  Acetate 
in  Anaerobic  Biofilm, 
W88-04857  5D 

Measurement  of  Trace  Concentrations  of  Hy- 
drogen  in    Biogas   from    Anaerobic    Digesters 
Using  an  Exhaled  Hydrogen  Monitor, 
W88-04859  5D 

Biomass  Retention  and  Performance  of  Anaero- 
bic Fixed-Film  Reactors  Treating  Acetic  Acid 
Wastewater, 
W88-O4870  5D 

ATP  as  a  Measure  of  Anaerobic  Sludge  Digester 

Activity, 

W88-04891  5D 

Metal  Chemistry  Differences  Between  Digested 

and  Undigested  Sludges, 

W88-04892  5D 

ANAEROBIC  FILTERS 

Anaerobic  Treatment  of  a  Biologically  Inhibito- 
ry Wastewater, 
W88-04888  5D 

ANALYTICAL  TECHNIQUES 

Chemical    Speciation    Approach    to    Evaluate 
Water  Quality  Problems  in  the  Blackbird  Mining 
District,  Idaho, 
W88-04737  5  A 

ANASAZI 

Dolores  Archaeological  Program:  Anasazi  Com- 
munities at  Dolores:  Middle  Canyon  Area, 
W88-04722  6G 

Dolores  Archaeological  Program:  Anasazi  Com- 
munities at  Dolores:  Middle  Canyon  Area, 
W88-04723  6G 

ANIONS 

Flow-Injection  Analysis  of  Substances  in  Water. 

Part  I.  Anions.  A  Critical  Review, 

W88-04563  5A 


ANIWHENUA  RESERVOIR 

Aniwhenua  Hydroelectric  Scheme, 
W88-04581 
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ANTIMONY 

Chemical    Speciation    Approach    to    Evaluate 
Water  Quality  Problems  in  the  Blackbird  Mining 
District,  Idaho, 
W88-04737  5A 

AQUATIC  ANIMALS 

Colonization  of  Wood  Substrates  by  the  Aquatic 
Xylophage  Xylotopus  par  (Diptera:  Chironomi- 
dae)  and  a  Description  of  Its  Life  History, 
W88-04541  2H 

AQUATIC  ENVIRONMENT 

Influence  of  Water  Velocity  on  Particle  Capture 
by  the  Labral  Fans  of  Larvae  of  Simulium  bivit- 
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Journal  only,  $130,  Journal  and  Annual  Indexes,  $160;  Indexes  only,  $60.  Other  Addressees, 
write  for  prices. 

Some  documents  abstracted  in  this  journal  can  be  purchased  from  NTIS.  Price  codes  are 
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The  Secretary  of  the  Interior  has  determined  that  the  publication  of  this  periodical  is  necessary  in  the 
transaction  of  the  public  business  required  by  law  of  this  Department.  Use  of  funds  for  printing  this  periodical 
has  been  approved  by  the  Office  of  Management  and  Budget  through  September  30,  1988  . 


As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 
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PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 

U.S.  Geological  Survey 

MS  425  National  Center 

Reston,  VA  22092 


in 


CONTENTS 
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SUBJECT  FIELDS  AND  GROUPS 

Please  use  the  edge  index  on  the  back  cover  to  locate  Subject  Fields  and  Indexes. 

01  NATURE  OF  WATER 

Includes  the  following  Groups:  Properties;  Aqueous  Solutions  and  Suspensions. 

02  WATER  CYCLE 

Includes  the  following  Groups:  General;  Precipitation;  Snow,  Ice,  and  Frost;  Evaporation  and  Transpiration; 
Streamflow  and  Runoff;  Groundwater;  Water  in  Soils;  Lakes;  Water  in  Plants;  Erosion  and  Sedimentation; 
Chemical  Processes;  Estuaries. 

03  WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 

Includes  the  following  Groups:  Saline  Water  Conversion;  Water  Yield  Improvement;  Use  of  Water  of  Impaired 
Quality;  Conservation  in  Domestic  and  Municipal  Use;  Conservation  in  Industry;  Conservation  in  Agriculture. 

04  WATER  QUANTITY  MANAGEMENT  AND  CONTROL 

Includes  the  following  Groups:  Control  of  Water  on  the  Surface;  Groundwater  Management;  Effects  on  Water  of 
Man's  Nonwater  Activities;  Watershed  Protection. 

05  WATER  QUALITY  MANAGEMENT  AND  PROTECTION 

Includes  the  following  Groups:  Identification  of  Pollutants;  Sources  of  Pollution;  Effects  of  Pollution;  Waste 
Treatment  Processes;  Ultimate  Disposal  of  Wastes;  Water  Treatment  and  Quality  Alteration;  Water  Quality 
Control. 

06  WATER  RESOURCES  PLANNING 

Includes  the  following  Groups:  Techniques  of  Planning;  Evaluation  Process;  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment;  Water  Demand;  Water  Law  and  Institutions;  Nonstructural  Alternatives;  Ecologic  Impact  of 
Water  Development. 

07  RESOURCES  DATA 

Includes  the  following  Groups:  Network  Design;  Data  Acquisition;  Evaluation,  Processing  and  Publication. 

08  ENGINEERING  WORKS 

Includes  the  following  Groups:  Structures;  Hydraulics;  Hydraulic  Machinery;  Soil  Mechanics;  Rock  Mechanics 
and  Geology;  Concrete;  Materials;  Rapid  Excavation;  Fisheries  Engineering. 

09  MANPOWER,  GRANTS,  AND  FACILITIES 

Includes  the  following  Groups:  Education— Extramural;  Education— In-House;  Research  Facilities;  Grants, 
Contracts,  and  Research  Act  Allotments. 

10  SCIENTIFIC  AND  TECHNICAL  INFORMATION 

Includes  the  following  Groups:  Acquisition  and  Processing;  Reference  and  Retrieval;  Secondary  Publication 
and  Distribution;  Specialized  Information  Center  Services;  Translations;  Preparation  of  Reviews. 

SUBJECT  INDEX 
AUTHOR  INDEX 


ORGANIZATIONAL  INDEX 


ACCESSION  NUMBER  INDEX 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


2.  WATER  CYCLE 
2A.  General 


COASTAL-A  DISTRIBUTED  HYDROLOGIC 
SIMULATION  MODEL  FOR  LOWER  COAST- 
AL PLAIN  WATERSHEDS  IN  GEORGIA, 

Georgia  Univ.,  Athens.  Graduate  School. 
C.  H.  Sun. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road.  Ann  Arbor,  MI  48106, 
Order  No.  8613516.  Ph.D  Dissertation,  1985.  217 
p,  22  tab,  66  ref,  append. 

Descriptors:  'Model  studies,  'Rainfall-runoff  rela- 
tionships, 'Hydrologic  models,  Groundwater 
movement,  Watersheds,  Fortran,  Computer  pro- 
grams. Groundwater  runoff,  Evapotranspiration, 
Rainfall  penetration,  Moisture  content,  Soil  water, 
Groundwater  level,  Stream  discharge,  Simulation 
analysis.  Mathematical  models. 

A  distributed,  physically-based  watershed  hydro- 
logic  simulation  model  for  Georgia  Lower  Coastal 
Plain  watersheds  was  developed  by  combining  sur- 
face and  subsurface  simulation  models.  The  model 
was  tested  on  the  Hurricane  Creek  watershed  to 
compare  its  performance  with  that  of  five  other 
watershed  hydrologic  models.  The  model  simu- 
lates daily  and  spatial  variations  in  watershed  hy- 
drology resulting  from  meterological  conditions 
and  variations  in  man's  activities.  It  uses  input  data 
which  can  be  obtained  easily  from  topographic 
maps,  soil  surveys,  aerial  photographs,  and  pub- 
lished climatological  data.  COSTAL  is  written  in 
FORTRAN-77  and  designed  to  run  on  an  upgrad- 
ed IBM  personal  computer.  It  simulates  the  proc- 
esses of  rainfall  interception,  unsaturated  and  satu- 
rated groundwater  flow,  actual  evapotranspiration, 
and  soil  moisture  redistribution.  Outputs  are  daily 
evaportranspiration,  soil  moisture  status  in  the  un- 
saturated soil  zone,  stream  discharge,  and  average 
groundwater  level  for  each  grid  element.  (Crem- 
mins-AEPCO) 
W88-05204 


EVALUATION  OF  SOME  EMPIRICAL  METH- 
ODS FOR  FLOOD  FREQUENCY  ANALYSIS,  2. 
DATA  AND  COMPUTER  PROGRAMS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-05234 


EVALUATION  OF  PARAMETER  ESTIMA- 
TION METHOD  FOR  FLOOD  FREQUENCY 
ANALYSIS:  COMPUTER  PROGRAMS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-05235 


ANNUAL  FLOW  STATISTICS  AND  DROUGHT 
CHARACTERISTIC  FOR  GAGED  AND  UN- 
GAGED  STREAMS  IN  IDAHO, 

Idaho  Univ.,  Moscow.  Dept.  of  Civil  Engineering. 
D.  Horn. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-137583/ 
AS.  Price  codes:  A09  in  paper  copy;  A01  in  micro- 
fiche. Project  No.  USGS  G 1222-03.  Contract  No. 
14-08-0001-G1222.  IDaho  Water  Resources  Re- 
search Institute,  Moscow,  Completion  Report, 
May  1987.  170  p,  16  fig,  9  tab,  30  ref,  4  append. 

Descriptors:  'Statistical  analysis,  'Drought  risk, 
'Idaho,  'Risks,  'Drought  probability,  Streamflow, 
Annual  runoff,  Flow  characteristics,  Data  augmen- 
tation. 

This  study  addresses  the  problem  of  drought  risk 
assessment  for  streams  within  the  State  of  Idaho. 
Hydrologists  and  engineers  involved  in  the  plan- 
ning of  surface  water  projects  have  long  recog- 
nized the  need  to  deal  with  hydrologic  uncertainty, 
but  most  of  the  attempts  to  date  have  relied  on  the 
use  of  observed  historical  critical  drought  periods. 
However,  since  these  periods  vary  from  one  loca- 


tion to  another  within  the  state,  their  true  probabil- 
ities of  recurrence  have  not  been  adequately  de- 
fined. Moreover,  for  ungaged  streams,  or  for  loca- 
tions with  a  limited  period  of  gaged  data,  the 
problem  of  assessing  drought  probabilities  has  re- 
mained almost  totally  unresolved.  (USGS) 
W88-05236 


RAPID  WATER  TABLE  RESPONSES  TO 
RAINFALL  IN  A  NORTHERN  PEATLAND 
ECOSYSTEM, 

George  Mason  Univ.,  Fairfax,  VA.  Dept.  of  Biol- 
ogy. 

F.  D.  Heliotis,  and  C.  B.  DeWitt. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
6,  p  1011-1016,  December  1987.  2  fig,  4  tab,  13  ref. 

Descriptors:  'Water  table,  'Rainfall,  'Groundwat- 
er movement,  'Surface-groundwater  relations, 
•Peat  bogs,  'Wetlands,  Rainfall  infiltration,  Rain- 
fall penetration,  Rainfall  intensity,  Precipitation, 
Water  table,  Water  table  fluctuations,  Water  level 
fluctuations,  Water  level,  Wastewater  treatment, 
Flood  control,  Simulation,  Michigan,  Lisse  effect, 
Wieringermeer  effect. 

Two  types  of  rapid  water  table  responses  to  rain 
were  observed  in  a  northern  Michigan  peatland. 
The  first,  called  the  Lisse  effect,  occurred  during 
rains  of  high  intensity  when  the  infiltrating  water 
acted  as  a  tightly  closing  lid  that  forced  the  water 
table  to  rise  to  the  level  required  to  compensate  for 
the  pressure  increase.  The  second,  called  the  Wier- 
ingermeer effect,  was  a  rapid  rise  of  the  water  table 
to  the  surface  due  to  the  conversion  of  capillary  to 
phreatic  water  and  was  always  followed  by  an 
equally  rapid  decline  after  cessation  of  the  rainfall. 
These  phenomena  were  simulated  in  the  laboratory 
and  the  critical  parameters  that  determine  their 
occurrence  were  estimated.  The  recognition  of  the 
importance  of  the  capillary  fringe  is  essential  in 
evaluating  the  role  of  wetlands  in  flood  control 
and  in  wastewater  treatment.  (Author's  abstract) 
W88-05402 


WATER  BALANCE  OF  PACIFIC  ATOLLS, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Geography. 
For  primary  bibliographic   entry   see  Field   2D. 
W88-05416 


PATTERNS  OF  WATERSHED  MONTHLY 
RUNOFF, 

W.  M.  Snyder,  and  A.  W.  Thomas. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

6,  p  1133-1140,  December  1987.  8  fig,  3  tab,  16  ref. 

Descriptors:  Descriptors:*  Rainfall-runoff  relation- 
ships, 'Runoff,  'Watersheds,  'Hydrologic  models, 
Pattern  analysis,  Sliding  polynomials,  Precipita- 
tion, Rainfall,  Seasonal  variation,  Hydrologic 
budget,  Surface  runoff,  Model  studies,  Mathemati- 
cal studies,  Mathematical  equations,  Least  squares 
method,  Standard  deviation. 

Two  dimensional  sliding  polynomials  were  adapt- 
ed to  pattern  analysis  of  watershed  monthly  rain- 
fall and  runoff.  Contours  of  runoff  in  the  two- 
dimensional  space  of  time  and  rainfall  are  con- 
structed on  a  grid  of  16  nodes  whose  values  are 
determined  by  least  squares.  This  method  is  form 
free,  hence  derived  patterns  are  not  biased  to  se- 
lected functional  forms,  but  can  directly  represent 
the  smoothed  data.  Values  of  the  nodes  are  local- 
ized averages  of  the  data  constrained  by  required 
mathematical  continuity  across  the  grid  of  values. 
An  advantage  of  the  method  is  that  the  standard 
deviation  can  be  calculated  for  each  node,  thus 
producing  patterns  of  uncertainty  of  the  determi- 
nistic component  revealed  by  the  data.  (Author's 
abstract) 
W88-05417 


REAL-TIME  SIMULATION  MODEL  FOR  THE 
MONONGAHELA  RIVER  BASIN, 

Utah  Water  Research  Lab.,  Logan. 
D.  H.  Hoggan,  J.  C.  Peters,  and  W.  Loehlein. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
6,  p  1141-1147,  December  1987.  7  fig,  7  ref. 


Descriptors  'Water  yield,  •Streamflow  forecast 
ing,  'Snowmell-runoff  relationships,  'Runoff  fore- 
casting,    'Model     Studies,     Snow     accu 

Runoff,    Snow,    Accumulation,    Snowmell     For 
casting,  Runoff  volume,  Monongahela  River  liasni. 
Pennsylvania,  River  basins,  Simulation,  Mathemat- 
ical   studies,    Mathematical    equations,    Ri 
storage,  Reservoirs,  Multipurpose  reservoirs,  Res 
ervoir  management. 

The  Pittsburgh  District,  U.S.  Army  Corps  of  Engi- 
neers, is  responsible  for  operating  two  multipur- 
pose reservoirs  in  the  7384  square  mile  Mononga- 
hela Basin.  A  third  reservoir,  presently  under  con- 
struction, will  soon  be  operating.  The  real-time 
forecasting  of  runoff  for  operational  purposes  re- 
quires simulation  of  snow  accumulation  and  snow- 
melt  throughout  the  Basin  during  the  winter 
season.  The  capabilities  of  SNOSIM,  a  model 
being  developed  for  performing  such  simulation, 
are  described.  Data  inputs  are  limited  to  tempera- 
ture, snow  depth,  precipitation,  and  snow  density. 
Obtaining  the  correct  timing  of  runoff  from  subba- 
sins  is  the  most  significant  problem.  The  factors 
that  have  the  greastest  effect  on  timing  are  the 
weighting  factors  used  in  subbasin  averaging  and 
the  lag  factor.  Good  spatial  averaging  of  snow 
depth  data  measured  at  stations  is  difficult  to 
achieve;  further  research  is  needed  in  this  area. 
(Wood-PTT) 
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REAL-TIME  LANDSLIDE  WARNING  DURING 
HEAVY  RAINFALL, 

Geological  Survey,  Menlo  Park,  CA. 

D.  K.  Keefer,  R.  C.  Wilson,  R.  K.  Mark,  E.  E. 

Brabb,  and  W.  M.  Brown. 

Science  SCIEAS,  Vol.  238,  No.  4829,  p  921-925, 

November  13,  1987.  3  fig,  31  ref. 

Descriptors:  'Landslide  forecasting,  'Landslides, 
'Warning  systems,  'Rainfall-landslide  relation- 
ships, 'Rainstorms,  'Erosion,  Forecasting,  Rain- 
fall, San  Francisco,  California,  Mathematical  equa- 
tions, Geologic  properties,  Monitoring,  Prediction. 

A  real-time  system  for  issuing  warnings  of  land- 
slides during  major  storms  is  being  developed  for 
the  San  Francisco  Bay  region,  California.  The 
system  is  based  on  empirical  and  theoretical  rela- 
tions between  rainfall  and  landslide  initiation,  geo- 
logic determination  of  areas  susceptible  to  land- 
slides, real-time  monitoring  of  a  regional  network 
of  telemetering  rain  gages,  and  National  Weather 
Service  precipitation  forecasts.  This  system  was 
used  to  issue  warnings  during  the  storms  of  12  to 
21  February  1986,  which  produced  800  millimeters 
of  rainfall  in  the  region.  Although  analysis  of  the 
storms  suggests  that  modifications  and  additional 
developments  are  needed,  the  system  successfully 
predicted  the  times  of  major  landslide  events.  It 
could  be  used  as  a  prototype  for  systems  in  other 
landslide-prone  regions.  (Author's  abstract) 
W88-05505 


CYCLES  IN  FINITE  SAMPLES  AND  CUMULA- 
TIVE PROCESSES  OF  HIGHER  ORDERS, 

National    Hydrology    Research    Inst.,    Saskatoon 

(Saskatchewan). 

For  primary  bibliographic  entry  see  Field  7C. 
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NEAR  REAL-TIME  FORECASTING  OF  LARGE 
LAKE  SUPPLIES, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

T.  E.  Croley,  and  H.  C.  Hartmann. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  6,  p  810- 
823,  November,  1987.  3  tab,  30  ref. 

Descriptors:  'Forecasting,  'Water  supply,  'Lake 
basins,  'Model  studies,  'Moisture  availability, 
'Water  level,  'Lake  Superior,  Basins,  Lakes, 
Runoff  forecasting,  Weather,  Precipitation, 
Runoff,  Error  analysis,  Climatology,  Evaporation, 
Lake  evaporation. 
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The  Great  Lakes  Environmental  Research  Labora- 
tory (GLERL)  has  developed  conceptual  model- 
based  techniques  for  making  outlooks  of  basin 
moisture  conditions,  basin  runoff,  water  supplies, 
and  lake  levels  several  months  into  the  future  for 
large  lake  basins.  The  techniques  consider  the 
water  stored  in  the  basins  about  the  lakes  and  the 
uncertainty  of  future  meteorologic  conditions.  The 
current  moisture  storage  of  the  basin  of  Lake  Supe- 
rior is  estimated  with  GLERL's  tank-cascade 
runoff  model,  applied  to  each  of  the  subbasins 
about  the  lake,  and  with  near  real-time  meteorol- 
ogy. Historic  meteorologic  sequences  were  select- 
ed to  represent  anticipated  meteorology,  based  on 
the  National  Weather  Service  monthly  and  season- 
al forecasts  of  precipitation  and  air  temperature 
probabilities,  for  use  with  the  runoff  model  to 
generate  near  real-time  outlooks.  Error  analysis  for 
the  Lake  Superior  Basin  identifies  the  outlook 
error  components  and  their  relative  magnitudes, 
indicates  the  outlook  is  superior  to  climatology, 
and  suggests  that  improvements  await  better 
weather  forecasting  and  lake  evaporation  model- 
ing. (Author's  abstract) 
W88-05616 


HYDROLOGY  AND  WATER  RESOURCES  IN 
TROPICAL  REGIONS, 
J.  Balek. 

Elsevier,  Amsterdam,  The  Netherlands.  1983.  271 
P- 

Descriptors:  'Tropical  regions,  *Water  resources 
development,  'Rivers,  *Surface-groundwater  rela- 
tions, Hydrologic  systems,  Hydrologic  budget, 
River  basins,  Lakes,  Swamps,  Ecology,  Geogra- 
phy, Climate. 

An  increasing  interest  in  the  water  economy  of  the 
developing  countries,  the  majority  of  which  are 
located  within  the  tropics,  has  resulted  in  the  publi- 
cation of  a  great  many  papers,  reports  and  texts  on 
tropical  waters  and  their  management.  This  book  is 
concerned  with  the  behavior  of  tropical  waters 
and  various  ecological,  geographical  and  climato- 
logical  conditions.  The  problems  of  water  manage- 
ment in  relation  to  agriculture  and  civil  engineer- 
ing are  also  examined.  Tropical  regions  today  are 
faced  with  extensive  and  rapid  changes.  Unfortu- 
nately man's  impact  on  tropical  hydro-ecology  is 
predominantly  negative.  Coordinated  action  to 
prevent  the  situation  from  deteriorating  further 
should  be  based  on  a  thorough  understanding  of 
natural  water  regimes  and  the  changes  and  devel- 
opment they  undergo.  The  discussion  here  centers 
around  chapters  on:  (1)  tropical  rivers;  (2)  clima- 
tology of  the  tropics;  (3)  hydrological  cycle  and 
water  balance  of  a  tropical  basin;  (4)  rivers  and 
basins;  (5)  groundwater  and  water  in  soil;  (6)  lakes 
and  swamps;  (7)  hydrological  extremes;  and  (8) 
water  resources.  (Lantz-PTT) 
W88-05776 


GLACIAL  HYDROLOGY, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland).    Versuchsanstalt    fuer    Wasserbau, 

Hydrologie  und  Glaziologie. 

For  primary  bibliographic  entry  see  Field  2C. 
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EXAMINATION  OF  SOX,  NOX  AND  TRACE 
METAL  WASHOUT  RATIOS  OVER  THE 
WESTERN  ATLANTIC  OCEAN, 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05123 


CONCENTRATION  AND  DEPOSITION  OF  NI- 
TRATE, SULFATE  AND  AMMONIUM  AS  A 
FUNCTION  OF  WIND  DIRECTION  FROM 
PRECIPITATION  SAMPLES, 

State  Univ.  of  New  York  at  Stony  Brook.  Lab.  for 

Planetary  Atmospheres  Research. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05124 


ACID  RAIN  IN  THE  TROPICAL  FORESTS  OF 
THE  IVORY  COAST, 

Toulouse-3  Univ.  (France).  Lab.  d'Aerologie. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05125 


MIDWEST/WESTERN/EASTERN  U.S.  PRE- 
CIPITATION AND  AEROSOL  SULFATE:  DIF- 
FERENCES ATTRIBUTABLE  TO  NATURAL 
SOURCE  INPUTS, 

Colorado  Univ.,  Denver.  Dept.  of  Physics. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05126 


EXPECTED  PH  FOR  HALVING  SULFATE  IN 
ADIRONDACK  RAIN, 

Systech  Engineering,  Inc.,  Lafayette,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05161 


DISTRIBUTED  DYNAMIC  WATERSHED 
MODEL, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Civil  Engineering. 
K.  W.  Kim. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8625406.  Ph.D  Dissertation,  1986.  123 
p,  39  fig,  6  tab,  98  ref. 

Descriptors:  'Model  studies,  'Watersheds,  'Simu- 
lation analysis,  'Hydrologic  models,  'Rainfall- 
runoff  relationships,  Simulated  rainfall,  Stream  dis- 
charge, Computer  models,  Rainfall  infiltration, 
Slope  stabilization,  Surface  runoff,  Roughness  co- 
efficient, Moisture  content,  Permeability  coeffi- 
cient. 

A  single-event,  distributed  rainfall  runoff  simula- 
tion was  formulated  using  digital  data  to  predict 
streamflow.  A  technique  was  developed  for  defin- 
ing hydrologically  homogeneous  areas  from  read- 
ily measured  watershed  conditions.  A  computer 
algorithm  to  predict  excess  precipitation  on  each 
hydrologically  homogeneous  area  and  a  hydraulic 
overland  flow  routing  procedure  were  also  devel- 
oped. The  relative  importance  of  infiltration,  sur- 
face slope,  and  roughness  in  determination  of  over- 
land flow  was  studied.  An  algorithm  of  streamflow 
routing  was  constructed  to  predict  a  watershed 
outflow  hydrograph  due  to  a  single  storm.  The 
results  of  simulation  were  compared  with  field 
observations  and  other  simulation  models.  The 
model  accurately  simulated  runoff  for  a  single- 
event  storm,  given  the  appropriate  parameters. 
The  sensitivity  analysis  indicated  that  the  most 
critical  parameters  were  those  factors  which  influ- 
ence the  infiltration  capacity  during  the  storm, 
mainly  initial  moisture  content  and  saturated  hy- 
draulic conductivity  of  soil.  (Cremmins-AEPCO) 
W88-05207 


REGIONAL  WATER  AVAILABILITY  AND 
GLOBAL  CLIMATIC  CHANGE:  THE  HYDRO- 
LOGIC  CONSEQUENCES  OF  INCREASES  IN 
ATMOSPHERIC  CARBON  DIOXIDE  AND 
OTHER  TRACE  GASES, 

California  Univ.,  Berkeley.  Energy  and  Resources 
Group. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-05216 


SOME  FEATURES  OF  THE  GROWING 
SEASON  PRECIPITATION  FLUCTUATIONS 
IN  THE  INTERIOR  PLAINS  OF  NORTH 
AMERICA, 

Ahmadu  Bello  Univ.,  Zaria  (Nigeria).   Dept.   of 

Geography. 

E.  O.  Oladipo. 

Journal  of  Climatology  JOUCD2,  Vol.  7,  No.  6,  p 

531-540,  November-December,  1987.  4  fig,  23  ref. 

Descriptors:  'Temporal  distribution,  'Precipita- 
tion, 'North  America,  'Climatology,  'Statistical 
analysis,  Distribution,  Seasonal  distribution, 
Storms,  Thunderstorms,  Rainfall,  Fluctuations, 
Weather,  Mathematical  studies. 


Long-term  growing  season  precipitation  series  for 
the  period  1931-1978  at  407  stations  in  the  Interior 
Plains  of  North  America  and  for  stations  with 
records  dating  back  to  1875  were  subjected  to 
various  statistical  analyses  in  order  to  understand 
their  inter-annual  and  long-term  variability.  The 
higher  degree  of  spatial  variability  of  seasonal  pre- 
cipitation series  over  the  southern  Plains  indicated 
a  higher  frequency  of  occurrence  of  thunderstorms 
in  the  sub-region  compared  with  the  northern 
Plains  and  the  Canadian  Prairies.  The  test  for 
normality  by  Fisher's  statistic  and  the  Geary  coef- 
ficient indicated  that  about  20%  of  the  precipita- 
tion series  were  not  normally  distributed.  Subper- 
iods  analysis  as  tested  by  Cramer's  test  indicated 
that,  although  the  1941-1970  normal  was  wetter 
than  the  preceding  non-overlapping  30-year 
normal  period,  there  had  been  no  significant  secu- 
lar change  in  the  growing  season  precipitation  in 
the  Interior  Plains,  at  least  since  1911.  Analysis  of 
the  precipitation  anomalies  decade  by  decade  from 
the  1941-1970  averaged  indicated  that  the  1940s 
and  1960s  were  generally  wet,  while  other  dec- 
ades, especially  the  1930s  and  1950s  were  particu- 
larly dry.  The  30-year  period  1941-1970  was  prob- 
ably the  most  anomalously  wet  period  in  the  104- 
year  time  sequence.  Results  of  the  statistical  analy- 
ses indicated  no  significant  changes  in  some  of  the 
secular  features  of  growing  season  precipitation 
totals  in  the  Interior  Plains.  (Author's  abstract) 
W88-05308 


VARIATIONS  OF  DRY  SPELLS  IN  MAR- 
SEILLES FROM  1865  TO  1984, 

Aix-Marseille-2  Univ.,  Aix  en  Provence  (France). 

Inst,  de  Geographic 

A.  Douguedroit. 

Journal  of  Climatology  JOUCD2,  Vol.  7,  No.  6,  p 

541-551,  November-December,  1987.  7  fig,  5  tab, 

28  ref. 

Descriptors:  'Drought,  'Marseilles,  'Temporal 
distribution,  'Climatology,  'Rainfall,  Model  stud- 
ies, Seasonal  distribution. 

All  the  dry  spells  and  long  dry  spells  (lasting  30 
days  or  more)  of  Marseilles,  France  were  studied 
using  daily  data  from  1865  to  1984.  The  study  of 
dry  spells  provides  a  better  characterization  of  the 
structure  of  a  dry  season  than  do  monthly  totals  or 
means  of  rainfall.  The  dry  season  is  characterized 
by  the  mean  lengths  of  all  dry  spells  and  of  the 
long  dry  spells  (30  days  or  more),  and  by  their 
persistence  during  19  overlapping  30-year  series.  A 
model  was  investigated  to  fit  the  nonconstant  prob- 
ability of  persistence  of  dry  spells.  This  model, 
based  on  negative  binomial  distributions,  permits 
the  computation  of  the  probability  of  occurrence 
of  a  dry  spell  >  or  =  n  days.  The  empirical 
distribution  of  the  monthly  dry  spells  according  to 
their  length  is  adjusted  to  the  shifted  negative 
binomial  model,  permitting  the  display  of  signifi- 
cant variations  of  probability  of  occurrence  of  dry 
spells  of  a  chosen  length  during  the  summer 
months  for  the  last  12  years  at  Marseilles.  The 
model  fits  the  observed  data  of  many  stations  of 
the  French  Mediterranean  coast  rather  well  for  the 
series  1955-1984  and  for  shorter  series  such  as 
1951-1975.  (Doria-PTT) 
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TIME  SCALE  OF  THE   SOIL  HYDROLOGY 
USING  A  SIMPLE  WATER  BUDGET  MODEL, 

IBM,  Paris  (France).  Paris  Scientific  Center. 

For   primary   bibliographic   entry   see   Field   2G. 
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OXIDIZED  NITROGEN  IN  PRECIPITATION, 
THROUGHFALL,  AND  STREAMFALL  FROM 
A  FORESTED  WATERSHED  IN  OKLAHOMA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 
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EFFECTS  OF  ACIDIC  DEPOSITION  ON  THE 
CHEMISTRY  OF  HEADWATER  STREAMS:  A 
COMPARISON  BETWEEN  HUBBARD 


WATER  CYCLE— Field  2 
Snow,  Ice,  and  Frost — Group  2C 


BROOK,  NEW  HAMPSHIRE,  AND  JAMIESON 
CREEK,  BRITISH  COLUMBIA, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
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BIOGENIC  SULFUR  AND  THE  ACIDITY  OF 
RAINFALL  IN  REMOTE  AREAS  OF  CANADA, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5B. 
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ANALYSIS  OF  EVENT-BASED  PRECIPITA- 
TION DATA  WITH  A  VIEW  TOWARD  MOD- 
ELING, 

Washington  Univ.,  Seattle.  Dept.  of  Statistics. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05528 


CONSTANT  RATE  RAINFALL  INFILTRA- 
TION: A  VERSATILE  NONLINEAR  MODEL:  1. 
ANALYTIC  SOLUTION, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 

For  primary  bibliographic  entry  see  Field  2G. 
W88-05539 


CONSTANT  RATE  RAINFALL  INFILTRA- 
TION: A  VERSATILE  NONLINEAR  MODEL:  2. 
APPLICATION  OF  SOLUTIONS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 

For  primary  bibliographic  entry  see  Field  2G. 
W88-05540 


TREE  RING-BASED  RECONSTRUCTION  OF 
ANNUAL  PRECIPITATION  IN  THE  SOUTH- 
CENTRAL  UNITED  STATES  FROM  1750  TO 
1980, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

T.  J.  Biasing,  D.  W.  Stahle,  and  D.  N.  Duvick. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  1,  p  163-171,  January  1988.  6  fig,  1  tab,  45  ref. 
NSF  Grants  ATM-8120615  and  ATM-8412912. 
NSF  Interagency  Agreement  BSR  8115316.  DOE 
Contract  DE-AC05-840R21400. 

Descriptors:  *Paleoclimatology,  'Annual  precipi- 
tation, 'Dendroclimatology,  'Drought,  'Precipita- 
tion, 'Trees,  South-central  United  States,  Regres- 
sion analysis,  Mathematical  studies,  Mathematical 
equations,  Oak  trees,  Greenhouse  effects,  Predic- 
tion. 

A  231-year  reconstruction  of  annual  precipitation, 
from  1750  through  1980  A.D.,  was  developed  from 
10  tree  ring  chronologies  (9  post  oak,  Quercus 
stellata,  and  1  white  oak,  Q.  alba,  series)  in  the 
south-central  United  States.  Straight  line  regres- 
sion was  used  to  calibrate  regionally  averaged  pre- 
cipitation with  ring  width  data,  and  the  derived 
reconstruction  was  verified  with  independent  cli- 
matic data  and  historical  evidence.  A  variance 
trend  in  the  tree  ring  data,  which  may  have  result- 
ed from  non-climatic  factors,  was  removed.  The 
reconstructed  precipitation  series  indicates  that  (1) 
a  drought  which  appears  to  have  been  more  severe 
than  any  in  the  instrumental  record  occurred  about 
1860  and  (2)  severe  and  prolonged  droughts  com- 
parable to  twentieth  century  events  have  occurred 
at  roughly  15-  to  25-year  intervals  throughout  the 
past  231  years.  It  follows  that  serious  droughts  in 
the  south-central  United  States  could  be  expected 
to  recur  even  in  the  absence  of  projected  C02- 
induced  warming.  (Author's  abstract) 
W88-05541 


BACTERIAL  UTILIZATION  OF  FORMIC  AND 
ACETIC  ACID  IN  RAINWATER, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-05633 


CONCENTRATIONS,  SPECIATION  AND  DE- 
COMPOSITION OF  ORGANOLEAD  COM- 
POUNDS IN  RAINWATER, 

Essex    Univ.,    Colchester    (England).    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-05634 


CLOUD  PHYSICS  STUDIES  IN  SCPP  FROM 
1977-87, 

Wyoming  Univ.,  Laramie.  Dept.  of  Atmospheric 

Science. 

For  primary  bibliographic  entry  see  Field  3B. 

W88-05705 
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SOIL  HEAT  FLUX  IN  PERMAFROST:  CHAR- 
ACTERISTICS AND  ACCURACY  OF  MEAS- 
UREMENT, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

D.  H.  Halliwell,  and  W.  R.  Rouse. 
Journal  of  Climatology  JOUCD2,  Vol.  7,  No.  6,  p 
571-584,  November-December,  1987.  8  fig,  2  tab, 
1 1  ref. 

Descriptors:  'Heat  transfer,  'Permafrost,  'Soil 
physical  properties,  'Peat,  Freezing,  Temperature, 
Soil  temperature,  Enthalpy,  Energy,  Manitoba, 
Soil  types,  Error  analysis,  Mathematical  studies, 
Mathematical  equations. 

Soil  heat  flux  plates  are  a  standard  method  of 
measuring  soil  heat  flux  in  energy  balance  and 
related  studies.  Recent  work  has  suggested  that 
heat  flux  plates  significantly  underestimate  the  true 
flux  value  in  permafrost  terrain.  The  calorimetric 
method  of  soil  heat  flux  determination  was  used  to 
assess  the  reliability  of  heat  flux  plate  data  using 
data  from  two  sites  near  Churchill,  Manitoba,  col- 
lected over  two  summer  thaw  periods.  The  heat 
flux  plates  underestimate  the  surface  heat  flux  in 
organic  permafrost  terrain  by  about  50%.  The 
most  likely  cause  of  the  error  appears  to  be  a 
combination  of  poor  thermal  contact  between  the 
plate  and  the  peat  soil,  and  possible  vapor  transport 
through  the  porous  material.  Recommendations 
are  made  to  reduce  errors  in  field  determinations  of 
soil  heat  flux.  The  calorimetric  calculations  indi- 
cate that  the  largest  portion  of  the  soil  heat  flux  is 
stored  as  latent  heat  in  the  thawing  of  ground  ice. 
The  flux  at  1.5  m  depth  constitutes  a  significant 
portion  of  the  surface  flux.  The  smallest  compo- 
nent of  the  surface  flux  is  the  portion  stored  as 
sensible  heat  in  the  layer  between  the  surface  and 
the  1.5  m  depth.  Overall,  the  soil  heat  flux  repre- 
sents a  high  fraction  (from  16  to  18%)  of  the  net 
all-wave  radiation  available  at  the  surface.  (Au- 
thor's abstract) 
W88-05310 


REAL-TIME  SIMULATION  MODEL  FOR  THE 
MONONGAHELA  RIVER  BASIN, 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-05418 


MODELING  SOLUTE  SEGREGATION 
DURING  FREEZING  OF  PEATLAND 
WATERS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Chemical 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05436 


GLACIO-FLUVIAL     SEDIMENT    TRANSFER: 
AN  ALPINE  PERSPECTIVE. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-05784 


ALPINE   SEDIMENT   SYSTEM:   A   CONTEXT 
FOR  GLACIO-FLUVIAL  PROCESSES, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 
For  primary  bibliographic  entry  see  Field  2J. 


W88-05785 


GKOCRYOLOGICAL  INPUTS  TO  THE 
ALPINE  SEDIMENT  SYSTEM, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

M.  J.  Clark. 

IN:  Glacio-Fluvial  Sediment  Transfer:  An  Alpine 
Perspective.  John  Wiley  and  Sons,  New  York, 
New  York.    1987.  p  33-58,  5  fig,  4  tab,  88  ref. 

Descriptors:  'Weathering,  'Erosion,  'Glaciology, 
•Geocryology,  'Cryology,  'Sedimentation, 
•Alpine  regions,  Hydrologic  models,  Sediment 
transport,  Snow,  Permafrost,  Slope  stability, 
Model  studies. 

The  alpine  sediment  system  provides  a  broad  cryo- 
genic framework  within  which  it  is  possible  to 
assess  both  the  role  and  linkage  of  the  glacio- 
fluvial  sediment  transfer  subsystem.  Models  of 
alpine  sediment  transfer  have  often  been  little  more 
than  structured  inventories  of  process,  but  a  grow- 
ing interest  in  process  integration  has  produced 
several  contributions  which  have  systems  charac- 
teristics. While  a  comprehensive  review  of  no- 
glacial  sediment  processes  is  inappropriate,  it  is 
helpful  to  establish  the  significance  of  geocryologi- 
cal  processes  in  three  contexts,  alpine  permafrost, 
the  role  of  snow  and  the  slope  processes  them- 
selves, glacial-fluvial  system,  and  at  the  same  time 
indicates  that  current  research  is  achieving 
progress  both  through  a  growing  consensus  and 
through  a  new  willingness  to  face  contention  and 
accept  change  in  traditional  views.  (See  also  W88- 
05784)  (Author's  abstract) 
W88-05786 


SEDIMENT      TRANSFER      PROCESSES      IN 
ALPINE  GLACIER  BASINS, 

Worcester  Coll.,  Oxford  (England).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-05787 


ENGLACIAL     AND     SUPRAGLACIAL     SEDI- 
MENT: TRANSPORT  AND  DEPOSITION, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-05789 


SUBGLACIAL  SEDIMENT  SYSTEM, 

Universite  Libre  de  Bruxelles  (Belgium).  Lab.  de 

Geomorphologie. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-05790 


MORAINE  SEDIMENT  BUDGETS, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-05791 


GLACIAL  SEDIMENT  SYSTEM:  AN  ALPINE 
PERSPECTIVE, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-05792 


GLACIAL  HYDROLOGY, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland).    Versuchsanstalt    fuer    Wasserbau, 

Hydrologie  und  Glaziologie. 

H.  Rothlisberger,  and  H.  Lang. 

IN:  Glacio-Fluvial  Sediment  Transfer:  An  Alpine 

Perspective.  John  Wiley  and  Sons,   New  York, 

New  York.  1987.  p  207-284,  29  fig,  9  tab,  150  ref. 

Descriptors:  'Glaciers,  'Hydrologic  properties, 
•Englacial  drainage,  'Subglacial  drainage,  *Gla- 
ciohydrology,  Runoff,  Snowmelt,  Climates,  Sea- 
sonal variation,  Flow  profiles,  Flow  rate,  Ice,  Gla- 
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cial  lakes,  Mass  balance,  Hydrologic  budget,  Pipe 
flow. 

An  overview  of  the  hydro-climatic  conditions  of 
glaciers  and  their  effects  on  the  runoff  is  given  in 
the  first  part  of  this  chapter.  The  meaning  of  mass 
balance  and  water  balance  in  glacierized  areas  is 
explained  and  methods  for  their  determination  are 
described.  The  main  factors  influencing  accumula- 
tion and  ablation  are  considered  and  their  relative 
importance  is  assessed.  The  characteristics  of  gla- 
cier runoff  (diurnal  and  annual  cycles,  aperiodic 
fluctuations  related  to  weather  or  hydroglaciologi- 
cal  processes)  are  outlined  and  long-term  effects  of 
climatic  variations  are  discussed.  The  second  part 
considers  the  englacial  and  subglacial  drainage  of 
meltwater.  The  physical  background  of  various 
aspects  of  fast  water  flow  in  ice-walled  pipes  and 
slow  seepage  through  permeable  ice  is  described, 
and  the  consequences  for  discharge  patterns  and 
the  location  of  englacial  and  subglacial  conduits 
are  discussed.  Reciprocal  effects  of  glacier  sliding 
and  water  drainage  are  shown  to  explain  various 
observations  including  water  storage  during  gla- 
cier uplift.  The  problems  of  glacier-dammed  lakes 
and  the  methods  of  investigating  intra-  and  subgla- 
cial drainage  are  also  briefly  considered.  (See  also 
W88-05784)  (Author's  abstract) 
W88-05793 


SOLUTES, 

Universite  Libre  de  Bruxelles  (Belgium).  Lab.  de 

Geomorphologie. 

R.  A.  Souchez,  and  M.  M.  Lemmens. 

IN:  Glacio-Fluvial  Sediment  Transfer:  An  Alpine 

Perspective.  John  Wiley  and  Sons,   New  York, 

New  York.  1987.  p  285-303,  3  fig,  2  tab,  36  ref. 

Descriptors:  *Glaciohydrology,  *Water  chemistry, 
•Solute  transport,  *Glaciers,  'Chemical  analysis, 
Alpine  regions,  Snowmelt,  Carbon  dioxide,  Water 
temperature,  Atmospheric  pressure,  Solutes, 
Catchment  areas,  Elevation. 

The  different  mechanisms  responsible  for  the 
solute  content  of  alpine  glacial  meltwaters  are  ana- 
lyzed and  discussed.  The  paper  begins  by  consider- 
ing the  characteristics  of  the  alpine  glacier  envi- 
ronment which  may  influence  the  water  chemistry. 
These  include:  altitude;  C02  availability;  atmos- 
pheric pressure;  water  temperature  of  meltwater; 
and  erosion.  This  is  followed  by  an  evaluation  of 
atmospheric  inputs  to  alpine  drainage  basins.  The 
central  theme  of  the  paper  is  the  study  of  the 
mechanisms  acting  on  the  solute  content  of  glacial 
meltwaters  either  englacially  or  subglacially.  This 
discussion  is  concluded  with  an  assessment  of 
chemical  activity  in  alpine  glacierized  drainage 
basins  in  comparison  with  drainage  basins  in  other 
environments.  (See  also  W88-05784)  (Lantz-PTT) 
W88-05794 


SUSPENDED  SEDIMENT, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-05795 


ELECTRICAL  CONDUCTIVITY, 

Worcester  Coll.,  Oxford  (England).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-05797 


FLUVIAL  SEDIMENT  YIELD  FROM  ALPINE, 
GLACIERIZED  CATCHMENTS, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-05798 


PROGLACIAL  CHANNEL  PROCESSES, 

Worcester  Coll.,  Oxford  (England).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-05799 


GLACIAL  MELTWATER  STREAMS,  HYDROL- 
OGY AND  SEDIMENT  TRANSPORT:  THE 
CASE  OF  THE  GRANDE  DIXENCE  HYDROE- 
LECTRICITY  SCHEME, 

Grande  Dixence  Societe  Anonyme,  Sion  (Switzer- 
land). 

For  primary  bibliographic  entry  see  Field  2E. 
W88-O58O0 


GLACIO-FLUVIAL  SEDIMENT  SYSTEM:  AP- 
PLICATIONS AND  IMPLICATIONS, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-05801 
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EVAPOTRANSPIRATION  ESTIMATES  IN  EX- 
TREMELY ARID  AREAS, 

Ministry  of  Agriculture  and  Water,  Riyadh  (Saudi 

Arabia). 

S.  A.  Al-Sha'lan,  and  A.  M.  A.  Salih. 

Journal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH,  Vol.   113,  No.  4,  p  565-574, 

November  1987.  5  fig,  3  tab,  10  ref. 

Descriptors:  *Arid  lands,  *Saudi  Arabia,  'Evapo- 
transpiration,  'Irrigation  management,  *Water  re- 
sources management,  *Model  studies,  Performance 
evaluation,  Estimating,  Irrigation,  Arid  climates. 

Consumptive  use  or  evapotranspiration  is  an  im- 
portant element  for  estimating  irrigation  water  re- 
quirements and  in  water  resources  management, 
especially  under  arid  conditions  where  fresh  water 
is  a  limited  resource.  In  this  study,  23  empirical 
methods  have  been  selected  from  the  literature  and 
used  for  estimating  consumptive  use  (or  evapotran- 
spiration) under  the  extremely  arid  conditions  of 
central  Saudi  Arabia  using  the  corresponding  cli- 
matic data  collected  from  the  Hofuf  station.  The 
results  from  these  methods  have  been  evaluated 
with  reference  to  actual  measurements  performed 
in  the  same  area  in  two  separate  12-mo  periods  and 
then  ranked  according  to  five  different  rating  crite- 
ria. The  top  six  ranked  methods  obtained  for  the 
average  as  well  as  for  Salih  and  Sendil's  ratings  are 
ranked  in  the  following  order  of  merit:  Jensen- 
Haise,  class  A  pan,  Ivanov,  adjusted  class  A  pan, 
Behnke-Maxey,  and  Stephens-Stewart.  (Author's 
abstract) 
W88-05142 


SPRINKLER    EVAPORATION    LOSS    EQUA- 
TION, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 
W88-05148 


EVALUATION  OF  THE  IMPACT  OF  TWO 
COMMON  AQUATIC  PLANTS,  TYPHA  LATI- 
FOLIA  AND  EICHORNIA  CRASSIPES,  ON 
WATER  LOSS  FROM  FRESHWATER  PONDS, 

Auburn  Univ.,  AL.  Dept.  of  Fisheries  and  Allied 
Aquacultures. 
R.  L.  Snyder. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8606192.  Ph.D  Dissertation,  1985.  83  p, 
6  fig,  1 1  tab,  66  ref,  append. 

Descriptors:  'Evapotranspiration  control,  'Aquat- 
ic plants,  'Plant  growth,  'Water  loss,  'Ponds, 
Hydrologic  budget,  Mathematical  equations,  Mete- 
orological data  collection,  Water  quality. 

Descriptive  data  for  plants  were  associated  with 
evapotranspiration  rates  and  a  method  for  predict- 
ing evapotranspiration  was  developed  to  evaluate 
the  impact  of  the  aquatic  plants  Typha  latifolia 
(cattail)  and  Eichorina  crassipes  (Water  hyacinth) 
on  water  loss  from  freshwater  ponds.  Plant  leaf 
area,  height  above  water,  standing  crop,  and  densi- 
ty were  induced  by  maintaining  two  fertilization 
regimes  in  tanks  containing  cattail  and  three  re- 
gimes  in   tanks   containing   water   hyacinth.    Al- 


though the  research  involved  the  study  of  evapo- 
transpiration in  artificial  ponds  (tanks),  the  water- 
loss  ratios  demonstrated  that  the  ponds  were  inter- 
acting with  the  environment  similarly  to  actual 
small  farm  ponds.  This  finding  indicates  that  the 
cattail  and  water  hyacinth  have  a  negative  impact 
on  the  pond  water  balance  by  causing  monthly 
losses  of  around  twice  that  of  a  plant-free  pond 
over  a  6-month  growing  season.  Special  efforts 
should  be  made  by  small  pond  owners  to  eliminate 
aquatic  weeds  in  ponds  where  water  input  is  inad- 
equate to  maintain  desirable  levels  through  the 
summer  and  fall.  (Cremmins-AEPCO) 
W88-05202 


IMPACT  OF  RAPID  URBANIZATION  ON  PAN 
EVAPORATION  IN  PHOENIX,  ARIZONA, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-05312 


EFFECT  OF  URBANIZATION  ON  SOME 
CHARACTERISTICS  OF  RELATIVE  HUMTDI- 
TY  IN  IBADAN, 

Ilorin  Univ.  (Nigeria).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-05313 


BASINWIDE  WATER-BALANCE  MODELING 
WITH  EMPHASIS  ON  SPATIAL  DISTRIBU- 
TION OF  GROUND  WATER  RECHARGE, 

Kansas  State  Geological  Survey,  Lawrence. 
For  primary  bibliographic  entry  see  Field  4B. 
W88-05401 


WATER  BALANCE  OF  PACIFIC  ATOLLS, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Geography. 

D.  Nullet. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

6,  p  1125-1132,  December  1987.  7  fig,  1  tab,  34  ref, 

append. 

Descriptors:  'Hydrologic  budget,  'Atolls,  'Eva- 
potranspiration, Recharge,  Pacific  Ocean,  Vegeta- 
tion, Water  stress,  Clouds,  Precipitation,  Tropical 
regions,  Mathematical  equations,  Estimation, 
Model  studies,  Hydrologic  models,  Soil  water. 

An  estimate  of  water  balance  components  for  Pa- 
cific atolls  under  average  climatological  conditions 
is  presented.  Figures  show  annual  potential  evapo- 
transpiration, annual  recharge  for  rain-fed  and  aq- 
uifer-fed vegetated  areas,  and  the  number  of 
months  that  potential  evapotranspiration  exceeds 
actual  evapotranspiration  (indicating  water  stress) 
under  average  conditions.  The  method  relies  on 
the  assumption  that  small  islands  have  minimal 
influence  on  cloudiness  and  precipitation.  The  po- 
tential evapotranspiration  is  computed  using  the 
equilibrium  evaporation  concept,  and  estimates  of 
monthly  soil  water  storage  and  recharge  follow 
Thomwaite's  bookkeeping  method.  Gradients  in 
potential  evapotranspiration  run  primarily  north- 
south,  though  for  the  equatorial  zone  potential 
evapotranspiration  declines  from  east  to  west,  op- 
posing the  trend  in  rainfall.  Recharge  estimates 
range  from  250  mm  in  the  central  Tuamotu  Archi- 
pelago and  zero  in  eastern  Kiribati  to  over  2000 
mm  yr  in  the  southern  Caroline  Islands  (U.S.  Trust 
Territory)  and  Solomon  Islands.  Recharge  under 
actual  conditions  (dependent  on  high  rainfall  years) 
is  not  reflected  in  a  water  balance  that  depends  on 
climatic  averages,  and,  therefore,  the  model  yields 
zero  recharge  for  areas  with  <  1,000  mm  annual 
rainfall.  (Wood-PTT) 
W88-05416 


USE  OF  STREAMFLOW  INCREASES  FROM 
VEGETATION  MANAGEMENT  IN  THE 
VERDE  RIVER  BASIN, 

Rocky  Mountain  Forest  and  Range  Experiment 

Station,  Fort  Collins,  CO. 

For  primary  bibliographic  entry  see  Field  3B. 

W88-05419 
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FOREST  EVAPORATION  AND  METEROLO- 
GICAL  DATA:  A  TEST  OF  A  COMPLEMENTA- 
RY THEORY  ADVECTION-ARIDITY  AP- 
PROACH, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Forest 

Research. 

O.  F.  Byrne,  F.  X.  Dunin,  and  P.  J  Digglc. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  1,  p  30-34,  January  1988.  5  fig,  1  tab,  28  ref. 

Descriptors:  'Evaporation,  'Forests,  'Meteorolog- 
ical data,  'Evaporation  rate,  Forest  evaporation, 
Mathematical  equations.  Mathematical  studies, 
Field  tests,  Lysimeters,  Evaporation  area,  Regional 
evaporation,  Correlation  analysis,  Advection,  Ad- 
vection-Aridity  method. 

A  relationship  between  daily  forest  evaporation 
and  meteorological  screen  data,  based  on  an  exten- 
sion of  a  previous  complementary  theory  approach 
to  pasture  evaporation,  is  proposed.  The  resulting 
formulation  is  tested  against  800  days  of  a  5-year 
lysimeter  record  for  a  eucalypt  forest  and  appears 
to  offer  an  alternative  and  plausible  formulation  of 
the  relationship  between  the  meteorological  data 
and  regional  evaporation.  (Author's  abstract) 
W88-05527 


DSTERANNUAL  VARIABILITY  OF  THE  HY- 
DROLYTIC  CHARACTERISTICS  AND  PRO- 
DUCTIVITY OF  THE  PHYTOPLANKTON  IN 
LARGE  WATER  BODIES  OF  THE  NORTH- 
WEST USSR, 

Akademiya  Nauk  SSSR,  Leningrad.  Inst.  Ozerove- 
deniya. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-05577 


INFLUENCE  OF  DROUGHT  STRESS  ON  14- 
C02  FIXATION  AND  ASSIMILATION,  AND 
DISTRIBUTION  OF  PHOTOSYNTHATES  IN 
WHEAT  SEEDLINGS  (INFLUENCE  DU  DEFI- 
CIT HYDRIQUE  SUR  LA  FIXATION,  L'ASSI- 
MJXATION  DE  14C02  ET  LA  DISTRIBUTION 
DES  PHOTOSYNTHETATS  CHEZ  JEUNES 
PLANTES  DE  BLES), 

Centre  National  de  la  Recherche  Scientifique, 
Orsay  (France). 

A.  Talouizte,  I.  Florenza,  M.  Rafales,  M. 
Champigny,  and  A.  Moyse. 

Comptes  Rendus  de  l'Academie  des  Sciences 
(Series  3)  CHDDAT,  Vol.  305,  No.  20,  December 
1987.  2  tab,  21  ref. 

Descriptors:  'Wheat,  'Drought,  'Metabolism, 
'Enzymes,  'Photosynthesis,  Osmosis,  Ribulose-bi- 
phosphate  carboxylase-oxygenase,  Carbon  dioxide 
fixation,  Nitrogen  stress,  Leaves,  Water  stress, 
Water  potentials,  Plant  physiology,  Plant  growth. 

Drought  stress  was  induced  by  the  addition  of 
polyethylene  glycol  400(PEG)  at  concentrations  of 
12.5%  (leaf  water  potential  maintained  below  the 
solution  water  potential),  20  and  35%  (leaf  water 
potential  higher  than  the  solution  water  potential) 
into  the  nutrient  solution  of  three-week  old  wheat 
seedlings.  The  moderate  water  deficit  slightly  en- 
hanced the  rate  of  carbon- 14  labeled  C02  fixation, 
stimulated  the  synthesis  of  sucrose,  and  did  not 
affect  the  export  of  photoassimilates  from  the 
source  leaf  to  the  sink  organs.  In  contrast,  the  rate 
of  C02  fixation  was  lowered  under  severe  water 
deficits.  The  highest  incorporation  of  labeled  C02 
into  serine  and  glycine  which  contrasted  with  the 
lowest  incorporation  into  sucrose  was  interpreted 
as  indicating  that  the  oxygenase  activity  was  less 
affected  by  the  treatment  than  the  carboxylase 
activity  of  the  ribulose-biphosphate  carboxylase- 
oxygenase.  Under  the  severe  water  deficit  the 
export  of  photoassimilates  from  the  source  leaf  to 
the  sink  organs  was  enhanced  in  seedlings  on  ni- 
trate. The  effect  of  drought  was  therefore  similar 
to  that  of  nitrogen  stress.  The  stimulation  of  pho- 
toassimilate  export  in  seedlings  whose  growth  was 
inhibited  by  drought  suggests  the  existence  of  a 
demand  for  assimilates,  distinct  from  the  demand 
for  sustaining  growth.  It  is  suggested  that  this 
demand  might  be  related  to  the  need  for  the  plant 
to  maintain  its  osmotic  equilibrium.  (Author's  ab- 
stract) 


W88-05578 

2E.  Streamflow  and  Runoff 


FLOOD       FREQUENCY       ESTIMATES       IN 
SOUTHEASTERN  ARIZONA, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  4A. 
W88-05136 


ANALYTICAL  SOLUTION  OF  SIMPLIFIED 
SURGE  FLOW  EQUATIONS, 

Technische    Univ.    Muenchen    (Germany,    F.R.). 
Dept.  of  Waterworks  and  Water  Management. 
G.  H.  Schmitz,  and  G.  J.  Seus. 
Journal  of  Irrigation  and   Drainage   Engineering 
(ASCE)  JIDEDH,  Vol.    113,  No.  4,  p  605-610, 
November  1987.  7  ref,  append. 

Descriptors:  'Model  studies,  'Hydrodynamics, 
•Waves,  'Surge  flow,  'Mathematical  equations, 
'Flow  velocity,  Unsteady  flow,  Channels,  Equa- 
tions, Slope,  Resistance,  Flow. 

Several  approaches  with  varying  degrees  of  so- 
phistication have  been  suggested  for  the  computa- 
tion of  a  surge  running  down  a  dry  channel.  The 
different  levels  of  approximations  range  from  nu- 
merical solutions  of  the  one-dimensional  differen- 
tial equations  of  shallow  water  flow  to  rather 
simple  flow  formulas.  At  the  end  of  the  last  centu- 
ry, Ritter  gave  a  solution  of  the  Saint-Venant 
equations  for  flooding  from  an  instantaneous  dam- 
break  in  a  prismatic  channel  of  rectangular  cross- 
section,  assuming  both  zero  bottom  slope  and  re- 
sistance. This  solution  has  been  extended  to  pris- 
matic channels  with  varying  width.  The  essence  of 
the  solution,  proposed  by  Witham  lies  in  the  postu- 
lates that  all  resistance  effects  are  restricted  to  the 
wave  tip,  where  water  velocity  is  the  same  and 
equal  to  wave-propagation  speed.  Neglecting  all 
minor  terms  in  the  equation  of  motion,  the  bottom 
slope  S  sub  O  as  well  as  the  acceleration  terms, 
yields  an  approximate  differential  equation  for  the 
water  surface  profile,  which  can  be  integrated  ana- 
lytically. This  work  extends  the  Witham  solution 
by  additionally  taking  into  account  the  continuity 
equation  without  employing  the  assumption  of  uni- 
form flow  velocity  along  the  wave.  (Alexander- 
PTT) 
W88-05146 


HYDROLOGIC  STUDY  OF  LARGE  BASIN  IN 
EASTERN  WYOMING, 

HDR  Infrastructure,  Omaha,  NE. 
R.  Graham. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  114,  No.  1,  p  52-65, 
January  1988.  10  fig,  2  tab,  20  ref. 

Descriptors:  'Flood  frequency,  'Model  studies, 
'Wyoming,  'Hydrology,  'Dams,  'Flood  basins, 
Storms,  Basins,  Mathematical  equations,  Flood 
peak,  Gages,  Mathematical  models. 

A  case  study  of  the  Horse  Creek  basin  in  eastern 
Wyoming  involved  calculating  the  100-year  fre- 
quency and  the  probable  maximum  flood  at  several 
potential  dam  locations  using  a  deterministic  hy- 
drologic  model.  The  basin  drains  1,560  sq  mi.  The 
basin  has  a  long-record  gage  near  the  point  of 
interest,  but  the  record  is  suspect  due  to  irrigation 
diversion  and  return  flows.  Therefore,  a  flood  flow 
frequency  analysis  from  a  hydrologically  similar 
basin  was  performed.  This  included  peak  discharge 
and  high  volume-duration-frequency  derivations. 
The  model  allows  centering  of  a  storm  over  a 
critical  portion  of  the  basin,  with  residual  rainfall 
over  the  remainder.  The  study  concludes  that  gen- 
eration of  rare-event  and  probable-maximum-flood 
(PMF)  design  discharges  at  gaged  locations  re- 
quires careful  analysis  of  the  basin  and  gaged  data. 
This  includes  review  of  hydrologically  similar 
basins  to  allow  generation  of  appropriate  statistical 
parameters  for  calibration  of  a  deterministic  model. 
(Author's  abstract) 
W88-05152 


Streamflow  and  Runoff — Group  2E 

FITTING  MINIMA  Ol  FLOWS  VIA  MAXI- 
MUM LIKELIHOOD, 

Wright  State  Univ.,  Dayton,  OH.  Dept.  of  Geo- 
logical Science. 

H.  A.  Loaiciga,  and  M.  A.  Marino. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  1 14,  No.  1,  p  78-90, 
January  1988.  3  fig,  2  tab,  9  ref.  Water  Resources 
Center  Project  UCAL-WRC-W-634. 

Descriptors:  'Streamflow  forecasting,  'Stream  dis- 
charge, 'Statistical  methods,  'Model  studies, 
•Low  flow,  'Flow  rates,  Mathematical  equations, 
Streams,  Distribution,  Water  supply  development, 
Estimating,  Prediction. 

A  statistical  method  for  deriving  frequency  distri- 
bution functions  of  minima  of  streamflows  is  pre- 
sented. An  innovative  feature  of  the  proposed 
methodology  is  that  it  does  not  require  the  specifi- 
cation of  a  parent  distribution  for  streamflows,  i.e., 
it  is  distribution  free.  The  only  assumption  neces- 
sary is  that  the  realizations  of  streamflows  be  inde- 
pendent, identically  distributed  random  variables. 
The  validity  of  this  assumption  is  established  with 
a  nonparametric  test.  The  main  use  of  the  method- 
ology developed  is  in  estimating  small  quantiles  of 
the  flow  distribution  for  water  supply  planning  and 
low-flow  investigations.  An  example  is  included  to 
illustrate  the  applicability  of  the  approach,  using  a 
record  of  annual  flows.  (Author's  abstract) 
W88-05154 


DISTRIBUTED       DYNAMIC       WATERSHED 
MODEL, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-05207 


ANNUAL  FLOW  STATISTICS  AND  DROUGHT 
CHARACTERISTIC  FOR  GAGED  AND  UN- 
GAGED  STREAMS  IN  IDAHO, 

Idaho  Univ.,  Moscow.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2A. 
W88-05236 


FIELD  STUDIES  ON  THE  BEHAVIOUR  OF 
ORGANIC  MICROPOLLUTANTS  DURING  IN- 
FILTRATION OF  RIVER  WATER  TO 
GROUND  WATER, 

Eidgenoessische   Anstalt   fuer  Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05251 


RESEARCH  ON  THE  PHYSIOLOGICAL  BASIS 
OF  POPULATION  DYNAMICS  IN  RELATION 
TO  ECOTOXICOLOGY, 

Hoofdgroep  Maatschappelijke  Technologie  TNO, 

Delft  (Netherlands). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-05294 


IMPACT  OF  WATERSHED  URBANIZATION 
ON  STREAM  INSECT  COMMUNITIES, 

George  Mason  Univ.,  Fairfax,  VA.  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  4C. 
W88-05406 


COMPARISON  OF  METHODS  FOR  ESTIMAT- 
ING LOW  FLOW  CHARACTERISTICS  OF 
STREAMS, 

Geological  Survey,  Reston,  VA. 

G.  D.  Tasker. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

6,  p  1077-1083,  December  1987.  5  fig,  1  tab,  20  ref. 

Descriptors:  'Stream  discharge,  'Estimating  equa- 
tions, 'Comparison  studies,  'Data  interpretation, 
Estimating,  Low-flow  properties,  Streams,  Monte 
Carlo  method,  Bootstrap  method,  Log-Pearson  III 
method,  Weibull  method,  Box-Cox  transformation 
method,     Log-Boughton    method,     Mathematical 
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equations,  Comparison  studies,  Mathematical  stud- 
ies. 

Four  methods  for  estimating  the  7-day,  10-year 
and  7-day,  20-year  low  flows  for  streams  were 
compared  by  the  bootstrap  method.  The  bootstrap 
method  is  a  Monte  Carlo  technique  in  which 
random  samples  are  drawn  from  an  unspecified 
sampling  distribution  defined  from  observed  data. 
The  nonparametric  nature  of  the  bootstrap  makes 
it  suitable  for  comparing  methods  based  on  a  flow 
series  for  which  the  true  distribution  is  unknown. 
Results  show  that  the  two  methods  based  on  hypo- 
thetical distributions  (Log-Pearson  III  and  Wei- 
bull)  had  lower  mean  square  errors  than  did  the 
Box-Cox  transformation  method  or  the  Log- 
Boughton  method  which  is  based  on  a  fit  of  plot- 
ting positions.  (Author's  abstract) 
W88-05410 


CHANNEL  DISCHARGE  MEASUREMENT  BY 
THERMODILUTION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-05414 


PATTERNS     OF     WATERSHED     MONTHLY 
RUNOFF, 

For  primary  bibliographic  entry  see  Field  2A. 
W88-05417 


LIMITATIONS  OF  CONCEPTS  USED  TO  DE- 
TERMINE INSTREAM  FLOW  REQUIRE- 
MENTS FOR  HABITAT  MAINTENANCE, 

Nebraska  Univ.,  Lincoln.  Inst,  of  Agriculture  and 

Natural  Resources. 

A.  S.  Bleed. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

6,  p  1173-1178,  December  1987.  1  fig,  58  ref.  U.S. 

Department    of   the    Interior/Geological    Survey 

Grant  87-287-522-15. 

Descriptors:  *Instream  flow  requirements,  *River 
flow,  *Habitat  maintenance,  *Model  studies, 
•Wildlife  habitats,  Flow  requirements,  Comparison 
studies,  Rivers,  Platte  River,  Nebraska,  Channel 
morphology,  Habitats,  Model  assumptions,  Deci- 
sion making. 

Most  rivers  are  not  freely  flowing  but  are  highly 
regulated  to  meet  both  human  and  wildlife  needs. 
Several  models  allow  the  determination  of  in- 
stream  flows  that  are  needed  to  meet  wildlife  de- 
mands. However,  these  models  are  based  on  as- 
sumptions that  limit  their  applicability  to  certain 
types  of  rivers.  They  are  valid  when  applied  to 
alluvial  channels  that  are  in  equilibrium  with  their 
flows.  While  these  limitations  do  not  preclude  the 
use  of  the  models  on  other  types  of  rivers,  like  the 
Platte  River  in  Nebraska  which  is  not  in  equilibri- 
um, their  limitations  should  be  considered  and  ac- 
commodated by  those  making  instream  flow  plan- 
ning and  management  decisions.  Other  factors  af- 
fecting channel  morphology  and  its  associated 
wildlife  habitat,  such  as  threshold  values  and  vege- 
tation are  not  adequately  considered  by  current 
concepts.  If  rivers  are  to  be  managed  to  provide 
wildlife  habitat,  these  factors  must  be  addressed. 
More  interdisciplinary  research  is  needed  on  the 
role  of  erosion  and  vegetation  in  the  shaping  of 
river  channels.  (Author's  abstract) 
W88-05421 


PARAMETER  ESTIMATION  FOR  TPLN  DIS- 
TRIBUTION FOR  FLOOD  FREQUENCY 
ANALYSIS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

V.  P.  Singh,  and  K.  Singh. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No 

6,  p  1185-1191,  December  1987.  2  fig,  3  tab,  12  ref. 

Descriptors:  'Flood  forecasting,  *Flood  frequen- 
cy, 'Parameter  estimation,  'Flood  estimating,  Dis- 
tribution patterns,  Mathematical  equations,  Floods, 
Entropy,  Frequency  analysis,  Comparison  studies, 
Mathematical  studies,  Flow  discharge,  Rivers,  Dis- 
charge frequency,  Principle  of  maximum  entropy, 


Surface  water,  Hydrology,  Statistics,  Error  analy- 
sis. 

The  principle  of  maximum  entropy  (POME)  was 
used  to  derive  an  alternative  method  for  parameter 
estimation  for  the  three  parameter  lognormal 
(TPLN)  distribution.  Six  sets  of  annual  peak  dis- 
charge data  were  used  to  evaluate  this  method  and 
compare  it  with  the  methods  of  moments  (MOM) 
and  maximum  likelihood  estimation  (MLE).  It  is 
concluded  that  POME  offers  an  acceptable  alter- 
native method  for  estimating  parameters  of  the 
TPLN  distribution  and  that  the  parameter  esti- 
mates yield  by  POME  were  as  good  as  those  by 
MOM  and  MLE.  The  relative  mean  error  and  the 
relative  absolute  error  for  six  selected  rivers  (the 
Comite  and  Amite  in  Louisiana,  the  St.  Mary  in 
Nova  Scotia,  and  the  St.  John,  the  Allagash,  and 
the  Fish  in  Maine)  were  computed  by  all  three 
methods  and  were  found  to  be  about  equivalent. 
(Wood-PTT) 
W88-05423 


BED    LOAD    TRANSPORT    REGIME    OF    A 
SMALL  FOREST  STREAM, 

Forest   Service,   Ogden,   UT.   Intermountain   Re- 
search Station. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-05435 


BED  LOAD  TRANSPORT  FLUCTUATIONS  IN 
A  GRAVEL  BED  LABORATORY  CHANNEL, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Earth,  Atmospheric  and  Planetary  Sciences. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-05439 


STUDY  OF  RIVER  REAERATION  AT  DIFFER- 
ENT FLOW  RATES, 

Ministry  of  Works  and  Development,  Hamilton 

(New  Zealand).  Water  Quality  Centre. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05512 


WATER  JET-INDUCED  CIRCULATION  IN 
CHANNEL:  HI.  COMPARISON  WITH  AER- 
ATION, 

Shell  Development  Co.,  Houston,  TX. 

For  primary   bibliographic   entry   see   Field   5G 

W88-05516 


EFFECTS  OF  STREAMFLOW  VARIATION  ON 
CRITICAL  WATER  QUALITY  FOR  MULTIPLE 
DISCHARGES  OF  DECAYING  POLLUTANTS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05524 


FLOW  PROCESSES  IN  A  CURVED  ALLUVIAL 
CHANNEL, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
A.  J.  Odgaard,  and  M.  A.  Bergs. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  1,  p  45-56,  January  1988.  15  fig,  2  tab,  27  ref. 
NSF  Grant  MSM-8308470. 

Descriptors:  'Channel  flow,  'Sediment  transport, 
'Alluvial  channels,  'Flow  profiles,  Channels, 
Curved  channels,  Flow,  Momentum  equation,  Mo- 
mentum balance,  Flow  measurement,  Flow  accel- 
eration, Flow  rates,  Model  evaluation,  Mathemati- 
cal equations. 

Dynamic  features  of  the  flow  in  a  180  degree 
constant-radius,  recirculating  laboratory  channel 
were  studied.  The  width-depth  ratio  and  radius- 
width  ratio  of  the  channel  were  16  and  5.4,  respec- 
tively, and  the  sediment  was  sand  with  median 
grain  diameter  and  geometric  standard  deviation  of 
0.3  millimeters  and  1.45,  respectively.  The  particle 
densimetric  Froude  number  was  6.5.  Individual 
components  of  the  momentum  equation  were 
measured,  and  their  relative  effects  on  the  momen- 
tum balance  was  evaluated.  Flow  accelerations, 
notably   downstream   acceleration   of  the   down- 


stream and  cross-stream  velocity  components,  in- 
duced as  a  result  of  change  in  channel  curvature  at 
the  entrance  to  the  bend  had  a  significant  effect  on 
the  flow  processes  in  this  bend.  The  cross-stream 
velocity  gradients  were  relatively  insignificant. 
The  curvature  change  affects  the  flow  and  bed 
topography  in  a  manner  similar  to  that  in  which  a 
driving  force  affects  an  underdamped  oscillating 
system.  The  findings  may  be  used  for  an  evaluation 
of  available  bend  flow  models.  (Author's  abstract) 
W88-05529 


AQUATIC  WEED  PROBLEMS  E\  A  HYDRO- 
ELECTRIC RIVER:  THE  RIVER  OTRA 
NORWAY, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary  bibliographic  entry  see  Field  4A. 

W88-05551 


CHANGES  IN  THE  PHYSICO-CHEMISTRY 
AND  BENTHIC  INVERTEBRATES  OF  THE 
GREAT  FISH  RIVER,  SOUTH  AFRICA,  FOL- 
LOWING AN  FNTERBASIN  TRANSFER  OF 
WATER, 

For  primary  bibliographic  entry  see  Field  4A. 
W88-05552 


REAL-TIME  FLOOD  MANAGEMENT  MODEL 
FOR  HIGHLAND  LAKE  SYSTEM, 

Texas  Univ.,  Austin.  Dept.  of  Civil  Engineering. 
O.  Unver,  L.  W.  Mays,  and  K.  Lansey. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  5,  p  620- 
638,  September,  1987.  11  fig,  3  tab,  14  ref. 

Descriptors:  'Flood  forecasting,  'Flood  plain 
management,  'Colorado  River  Basin,  'Computer 
models,  'Highland  Lake  System,  'Expert  systems, 
Forecasting,  Dams,  Computers,  Model  studies, 
Basins,  River  basins,  Catchment  areas,  Protection, 
Flood  protection,  Flooding,  Rainfall-runoff  rela- 
tionships, Precipitation,  Reservoirs,  Rainfall,  Flow, 
River  flow,  Water  level. 

A  real-time  flood  management  (forecasting)  model 
was  developed  for  flood  operation  of  the  Lower 
Colorado  River-Highland  Lake  System  in  Texas. 
This  model  combines  techniques  for  one-dimen- 
sional unsteady  flow  routing,  rainfall-runoff  model- 
ing, graphical  display  capability,  and  interactive 
software  capability.  Unsteady  flow  routing  uses 
the  United  States  National  Weather  Service 
DWOPER  model.  The  model  allows  for  specifica- 
tion of  alternative  future  precipitation  and  river- 
level  scenarios  and  operational  controls  in  addition 
to  real-time  river  levels,  reservoir  levels,  and  rain- 
fall. The  real-time  management  model  and  optimi- 
zation model,  coupled  with  other  extensions,  repre- 
sent the  main  structure  of  a  possible  expert  systems 
application  to  real-time  reservoir  operation  that 
simulates  the  behavior  of  the  system  manager, 
given  the  physical  system,  data  collection  capabili- 
ties, feedback  from  past  operations,  and  the  soft- 
ware available.  (Author's  abstract) 
W88-05638 


BEDLOAD, 

Oxford  Univ.  (England).  Geography  School. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-05796 


GLACIAL  MELTWATER  STREAMS,  HYDROL- 
OGY AND  SEDIMENT  TRANSPORT:  THE 
CASE  OF  THE  GRANDE  DIXENCE  HYDROE- 
LECTRICITY  SCHEME, 

Grande  Dixence  Societe  Anonyme,  Sion  (Switzer- 
land). 

A.  Bezinge. 

IN:  Glacio-Fluvial  Sediment  Transfer:  An  Alpine 
Perspective.  John  Wiley  and  Sons,  New  York, 
New  York.  1987.  p  473-498,  18  fig,  4  tab,  21  ref. 

Descriptors:  'Glacial  streams,  'Glaciohydrology, 
'Floods,  'Runoff,  'Sediment  transport,  'Grande 
Dixence  Hydroelectric  Scheme,  Snowmelt,  Alpine 
regions,  Topography,  Glaciers,  Catchment  areas. 
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Sediment   load.   Bed   load,   Suspended  sediments, 
Runoff,  Switzerland,  Storms. 

Since  1948,  the  Grande  Dixence  company  has  been 
studying  many  aspects  of  the  glacial  meltwater 
streams  that  it  uses  intensively  in  the  production  of 
hydroelectricity.  The  Grande  Dixence  hydroelec- 
tric scheme  utilizes  meltwaters  from  the  alpine 
valleys  of  St.  Nicolas  (Mattertal)  and  Herens, 
Valais,  Switzerland.  The  catchment  area  of  the 
scheme  consists  of  35  drainage  basins  ranging  in 
area  from  1  to  80  sq  km.  Each  basin  has  its  own 
topographic,  microclimatic  and  glacial  characteris- 
tics. The  best  known  and  the  most  regular 
meltwater  outburst  within  the  Grande  Dixence 
catchment  area  is  the  release  of  waters  from  the 
Gomersee,  a  lake  which  develops  annually  at  the 
junction  of  the  Gorner  and  Grenz  glaciers  (altitude 
2600  m).  The  hydrology  of  alpine  watersheds  is 
very  varied  and  is  not  regular  from  year  to  year. 
Moreover,  long-term  hydrology  is  influenced  by 
changes  in  glacier  area.  For  example,  the  Valais 
glaciers  decreased  by  about  160  sq  km  in  area 
between  1915  and  1958.  It  has  been  calculated,  that 
under  similar  weather  conditions,  the  summer  dis- 
charge of  the  Rhone  is  700  million  cu  m  lower  as  a 
result  of  this  decrease  in  glacier  area.  This  phe- 
nomenon has  also  occurred  in  the  runoff  of  the 
basins  analyzed  in  this  study.  It  is  noteworthy  that 
the  annual  runoff  of  a  glacier  basin  corresponds  to 
about  1-2%  of  the  volume  of  ice  stored.  Some 
glacierized  basins,  such  as  the  Arb,  Trift,  Bis  and 
Festi,  yield  very  little  suspended  sediment  or  bed- 
load.  Only  localized  storms,  as  occur  in  the  Rosses 
or  Vouasson  (schists)  basins,  are  able  to  release 
debris  flows  or  mudflows  of  thousands  of  cubic 
meters.  A  similar  phenomenon  is  produced  by 
meltwater  outbursts,  as  has  been  observed  in  the 
Kin  basin,  where  the  release  of  100,000  cu  m  of 
water  (peak  discharge,  4-5  cu  m/sec)  transported 
70,000-80,000  cu  m  of  debris  onto  the  Visp-Zer- 
matt  road  and  railway  line.  The  discharge  and 
sediment  was  delivered  from  source  areas  at  an 
altitude  of  between  1400  and  2800  m.  Catastrophic 
phenomena  occur,  like  the  storm  in  October  1977 
over  the  Ferpecle  basin,  which  transported  a  sedi- 
ment load  equivalent  to  4-5  yrs  of  normal  sediment 
yield  and  which  filled  up  a  natural  20,000  cu  m 
lake.  It  is  highly  probable  that  all  the  large  debris 
cones,  which  are  typical  of  alpine  valleys,  originate 
from  extreme  phenomena  such  as  violent  storms 
and  intense  melting  of  snow  and  ice.  (See  also 
W88-05784)  (Lantz-PTT) 
W88-05800 
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UNDERSTANDING   GROUNDWATER   MONI- 
TORING, 

For  primary  bibliographic  entry  see  Field  7B. 
W88-05130 


Eidgenoessische   Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung    und   Gewaesserschultz,    Due- 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05251 


GROUNDWATER  VULNERABILITY  MAPS, 

National  Water  Supply  Co.,  Brussels  (Belgium). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05283 


GROUNDWATER,  IRON  AND  MANGANESE: 
AN  UNWELCOME  TRIO, 

HKM  Associates,  Billings,  MT. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-05350 


RAPID  WATER  TABLE  RESPONSES  TO 
RAINFALL  IN  A  NORTHERN  PEATLAND 
ECOSYSTEM, 

George  Mason  Univ.,  Fairfax,  VA.  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2A. 
W88-05402 


NONLINEAR  SOLUTIONS  OF  THE  BOUSSIN- 
ESQ  EQUATION  AND  COMPARISONS  WITH 
FIELD  OBSERVATIONS, 

Technical  Univ.  of  Lodz  (Poland). 

J.  K.  Leznicki,  and  G.  P.  Korfiatis. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

6,  p    1085-1089,   December    1987.   3   fig,    11   ref. 

Descriptors:  *Groundwater  movement,  'Boussin- 
esq  equation,  'Hydrologic  models,  *Model  studies, 
Finite  difference  methods,  Prediction,  Poland, 
Drawdown,  Mine  drainage,  Pumping,  Aquifers, 
Geohydrology,  Differential  equations,  Mathemati- 
cal equations,  Mathematical  studies. 

Two  models  based  on  variations  of  the  one  dimen- 
sional Boussinesq  equation  were  formulated  by 
treating  each  of  the  two  linearities  appearing  in  the 
equation  separately,  and  the  resulting  equations 
were  solved  by  implicit  finite  difference  tech- 
niques. The  models  were  used  to  predict  draw- 
downs created  from  a  large  scale  pumping  at  an 
open  coal  mine  pit  dewatering  project  in  Poland. 
The  predictions  were  in  good  agreement  with  data 
collected  over  a  period  of  seven  years.  (Author's 
abstract) 
W88-05411 


REGIONAL  MANAGEMENT  OF  DEPLETED 
AQUIFERS, 

New  Jersey  Dept.  of  Environmental  Protection, 

Trenton.  Div.  of  Water  Resources. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-05422 


GROUNDWATER/LAKE  DYNAMICS  AND 
CHEMICAL  EVOLUTION  IN  A  SANDY  SILI- 
CATE AQUIFER  IN  NORTHERN  WISCONSIN, 

Wisconsin  Univ.,  Madison.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-05203 


COASTAL-A  DISTRIBUTED  HYDROLOGIC 
SIMULATION  MODEL  FOR  LOWER  COAST- 
AL PLAIN  WATERSHEDS  IN  GEORGIA, 

Georgia  Univ.,  Athens.  Graduate  School. 
For  primary  bibliographic  entry  see  Field  2A. 
W88-05204 


REMOVAL  OF  CHLORINATED  SOLVENTS 
FROM  WATER  BY  AIR  STRIPPING, 

Institut  National  des  Sciences  Appliquees,  Tou- 
louse (France).  Dept.  'Genie  des  Procedes  Indus- 
triels'. 

For  primary  bibliographic  entry  see  Field  5F. 
W88-05246 


FIELD  STUDIES  ON  THE  BEHAVIOUR  OF 
ORGANIC  MICROPOLLUTANTS  DURING  IN- 
FILTRATION OF  RIVER  WATER  TO 
GROUND  WATER, 


MATHEMATICAL   MODELING   OF   SOLUTE 
TRANSPORT  IN  THE  SUBSURFACE, 

Battelle  Memorial  Inst.,  Columbus,  OH.  Environ- 
mental and  Health  Sciences  Section. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05425 


CERN  AT  THE  NATIONAL  TOXICOLOGY 
PROGRAM:  HEALTH  EFFECTS  OF  GROUND- 
WATER CONTAMINATION, 

National  Toxicology  Program,  Research  Triangle 

Park,  NC. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-05498 


MULTICOMPONENT  EXCHANGE  AND  SUB- 
SURFACE SOLUTE  TRANSPORT:  CHARAC- 
TERISTICS, COHERENCE,  AND  THE  RIE- 
MANN  PROBLEM, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05530 


MEASUREMENTS  OF  CESIUM  AND  STRON- 
TIUM DIFFUSION  IN  BIOTITE  GNEISS, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept. 

of  Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05532 


ANALYTICAL  MODELS  OF  SLUG  TESTS, 

Lawrence  Berkeley  Lab.,  CA.  Earth  Sciences  Div. 

K.  Karasaki,  J.  C.  S.  Long,  and  P.  A. 

Witherspoon. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  1,  p  115-126,  January  1988.  14  fig,  19  ref,  2 

append.  DOE  Contract  DE-AC03-76-SF00098. 

Descriptors:  'Slug  tests,  'Pumping  tests,  'Aquifer 
testings,  'Groundwater  movement,  'Data  interpre- 
tation, 'Mathematical  studies,  'Mathematical 
models,  Groundwater,  Model  studies,  Mathemati- 
cal equations,  Geologic  fractures,  Rocks,  Flow 
characteristics,  Groundwater,  Test  wells,  Porous 
media,  Homogeneity,  Heterogeneity. 

Slug  tests,  originally  developed  to  estimate  flow 
parameters  of  shallow  aquifers  approximated  by 
homogeneous  porous  media  and  also  widely  used 
to  estimate  the  flow  parameters  of  heterogeneous 
systems,  are  inexpensive,  easy  to  perform  and  re- 
quire a  relatively  short  time  to  complete.  Howev- 
er, available  analysis  methods  were  limited  to  a 
few  ideal  cases.  Therefore,  solutions  to  various 
models  of  slug  tests  are  developed  that  can  be 
applied  to  the  analysis  of  results  of  the  tests  where 
existing  solutions  are  inadequate.  Various  geome- 
tries that  may  be  encountered  in  heterogeneous 
systems,  such  as  fractured  rocks,  are  considered. 
Solutions  are  presented  for  linear  flow,  radial  flow 
with  boundaries,  two  layer,  and  concentric  com- 
posite models  with  different  flow  geometries  be- 
tween the  inner  and  outer  region.  Solutions  are 
obtained  in  Laplace  space  and  numerically  invert- 
ed to  real  space.  Type  curves  are  presented  for 
each  solution.  Analyses  of  the  type  curves  and 
derivative  response  curves  reveal  that  many  curves 
have  unique  shapes  only  for  certain  combination  of 
flow  parameters  and  the  distance.  Other  sets  of 
type  curves  are  similar  in  shape,  although  log-log 
plots  and  derivative  plots  may  emphasize  some 
features  that  may  not  be  apparent  in  semilog  plots. 
These  results  show  that  slug  tests  suffer  problems 
of  nonuniqueness  to  greater  extent  than  other  well 
tests.  (Wood-PTT) 
W88-05536 


AIR     STRIPPING     TEASES     VOCS     FROM 
GROUNDWATER, 

Hydro  Group,  Inc.,  Linden,  NJ.  Environmental 

Products  Div. 

For  primary  bibliographic  entry   see  Field   5D. 

W88-05429 


GEOCHEMISTRY    OF    GROUNDWATER    IN 
TERTIARY  AND  CRETACEOUS  SEDIMENTS 
OF  THE  SOUTHEASTERN  COASTAL  PLAIN 
IN  EASTERN  GEORGIA,  SOUTH  CAROLINA, 
AND  SOUTHEASTERN  NORTH  CAROLINA, 
Geological  Survey,  Nashville,  TN. 
For  primary  bibliographic  entry  see  Field  2K. 
W88-05443 


TOXICOLOGICAL  STUDIES  OF  CHEMICAL 
MIXTURES     OF     ENVIRONMENTAL     CON- 


DISSOLVED  OXYGEN  SYSTEMATICS  IN  THE 
TUCSON  BASIN  AQUIFER, 

Arizona  Univ.,  Tucson.  Dept.  of  Geosciences. 
S.  Rose,  and  A.  Long. 

Water  Resources  Research  WRERAO,  Vol.  24, 
No.  1,  p  127-136,  January  1988.  6  fig,  1  tab,  33  ref. 

Descriptors:  'Geochemistry,  'Dissolved  Oxygen, 
♦Distribution  patterns,  'Groundwater,  'Aquifers, 
Tucson  Basin,  Saturation,  Water  table,  Oxidation, 
Detritus,  Decomposing  organic  matter,  Mathemat- 
ical equations,  Phreatophytes,  Vadose  water. 

Dissolved  oxygen  (DO)  is  ubiquitous  in  Tucson 
basin  groundwater;  however,  its  distribution  is  sys- 
tematic and  distinct  facies  are  apparent.  Dissolved 
oxygen  concentrations  approach  a  minimum  of 
15%  of  the  saturation  limit  in  a  chemically  imma- 
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ture  recharge  facies  and  then  rapidly  increase 
downgradient.  Groundwater  throughout  most  of 
the  central  basin  remains  nearly  saturated  with 
dissolved  oxygen  for  thousands  of  years  during  the 
course  of  its  chemical  evolution.  DO  concentra- 
tions were  lowest  where  the  water  table  was  the 
highest,  indicative  of  the  oxidation  of  phreatophyte 
detritus.  Transverse  dispersive  influx  of  dissolved 
oxygen  from  the  vadose  atmosphere  into  the  shal- 
low phreatic  zone  represents  an  inferred  process 
controlling  the  electrochemical  evolution  of 
groundwater  within  this  aquifer.  Traditional 
models  which  describe  a  progressive  reduction  of 
the  electrochemical  state  of  groundwater  along  the 
flow  path  cannot  be  directly  applied  to  the  Tucson 
basin  which  is  a  'dispersive  influx-dominated' 
system.  (Author's  abstract) 
W88-05537 


PROFILE  CHARACTERISTICS  DURING  EX- 
TENDED GRAVITY  DRAINAGE  UNDER 
FALLING  WATER  TABLE  CONDITIONS, 

New  South  Wales  Univ.,  Kensington  (Australia). 

Dept.  of  Civil  Engineering. 

K.  K.  Watson. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  1,  p  178-182,  January  1988.  5  fig,  3  ref. 

Descriptors:  'Drainage,  'Water  table  decline, 
♦Groundwater  movement,  Porous  media,  Water 
table,  Water  level,  Soil  water,  Capillary  water, 
Gravity  flow,  Computers,  Mathematical  equations. 

A  computer-based  numerical  analysis  of  the  equa- 
tion describing  water  movement  in  unsaturated 
porous  materials  is  used  to  provide  data  on  the 
shape  of  the  water  content  profile  and  the  thick- 
ness of  the  draining  capillary  fringe  during  ex- 
tended gravity  drainage  when  the  water  table  is 
permitted  to  fall  at  a  constant  velocity  to  a  consid- 
erable depth  below  the  surface.  These  velocities  of 
water  table  fall  are  considered  in  conjunction  with 
zero  and  nonzero  surface  flux  considerations.  The 
numerical  results  are  used  to  assess  the  validity  of 
an  approach  based  on  the  assumption  that  during 
extended  drainage  the  draining  profile  retains  its 
shape  with  continued  water  movement.  For  the 
zero  flux  case  the  assumption  is  of  limited  use, 
whereas,  in  the  presence  of  an  applied  surface  flux, 
the  profile  shape  may  be  accurately  defined  de- 
pending on  the  magnitude  of  the  rate  of  water 
table  fall.  In  calculations  involving  the  thickness  of 
the  draining  capillary  fringe,  the  equations  devel- 
oped using  the  constant  shape  assumption  reduce 
to  the  equivalent  Green  and  Ampt  forms.  (Au- 
thor's abstract) 
W88-05543 


GROUNDWATER  TRANSPORT  OF  THE  HER- 
BICIDE, ATRAZINE,  WELD  COUNTY,  COLO- 
RADO, 

Colorado  State  Univ.,  Fort  Collins.  Inst,  of  Rural 

Environmental  Health. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05619 


PROCEEDINGS  OF  THE  1986  INTERNATION- 
AL SYMPOSIUM  ON  BIOFOULED 
AQUIFERS:  PREVENTION  AND  RESTORA- 
TION. 

American  Water  Resources  Association,  Bethesda, 

MD. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-05724 


MICROBIAL  COLONIZATION  OF  SURFACES, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Applied 
Microbiology  and  Food  Science. 
D.  E.  Caldwell. 

IN:  Proceedings  of  the  1986  International  Sympo- 
sium on  Biofouled  Aquifers:  Prevention  and  Resto- 
ration, 1987.  p  7-9,  6  ref. 

Descriptors:  'Colonization,  *Aquifer  characteris- 
tics, 'Microbiological  studies,  'Bacterial  growth, 
'Biofouling,  Growth  kinetics,  Salinity,  Sodium  hy- 
pochlorite, Computers,  Bacterial  physiology. 

Computer  image  analysis  was  used  to  observe  bac- 
teria colonizing  the  wall  of  a  1  x  2  mm  glass  flow 


cell.  Monod  uptake  kinetics,  developed  for  the 
study  of  cell  suspensions,  failed  to  adequately  de- 
scribe the  kinetics  of  substrate  uptake  for  attached 
cells.  It  appears  that  attached  cells  may  chemically 
modify  the  surface  to  more  effectively  utilize  it  as  a 
mechanism  for  capturing  transient  substrate  at  low 
concentrations.  Surface  colonization  involved  four 
discrete  types  of  cell  movement,  designated  as 
packing,  spreading,  shedding  and  rolling  maneu- 
vers. Each  maneuver  was  associated  with  unique 
growth  kinetics.  The  effects  of  environmental 
stresses  was  also  studied.  Attached  cells  recovered 
from  salt  stress  up  to  3  M  concentrations.  Salinity 
also  affected  the  timing  of  the  recolonization 
phase.  Attached  cells  were  extremely  sensitive  to 
the  effect  of  sodium  hypochlorite.  At  a  concentra- 
tion of  0.5  ppm,  the  cells  were  unable  to  grow  but 
recovered  when  hypochlorite  was  removed.  At  5.0 
ppm,  cells  were  unable  to  recover,  and  at  50.0 
ppm,  cells  were  actively  removed  from  the  sur- 
face. (See  also  W88-05724)  (Author's  abstract) 
W88-05726 


ECOLOGY  OF  IRON  AND  MANGANESE  BAC- 
TERIA IN  UNDERGROUND  WATER, 

Institute  for  Technology  of  Nuclear  and  Other 
Mineral  Raw  Materials,  Belgrade  (Yugoslavia). 
F.  Barbie,  A.  Spasic,  M.  Vukovic-Pal,  I.  Savic,  and 
D.  Bracilovic. 

IN:  Proceedings  of  the  1986  International  Sympo- 
sium on  Biofouled  Aquifers:  Prevention  and  Resto- 
ration, 1987.  p  11-22,  1  fig,  6  tab,  13  ref. 

Descriptors:  'Aquifer  characteristics,  'Ground- 
water quality,  'Ecology,  'Iron  bacteria,  'Micro- 
biological studies,  'Well  yield,  'Manganese  bacte- 
ria, Sedimentation,  Chemical  analysis,  Population 
dynamics,  Flow  velocity,  Dissolved  oxygen, 
Yugoslavia,  Wells. 

This  investigation  on  the  occurrence  and  effects  of 
iron  and  manganese  bacteria  in  groundwaters  of 
Novi  Sad,  Obrenovac,  Mladenovac,  Leskovac  and 
Belgrade  (Serbia,  Yugoslavia)  suggests  some 
common  features  at  these  sites.  The  results  of 
comparative  analyses  of  iron  bacteria  population  in 
different  groundwaters  (different  locations,  age  of 
well,  pumping  rate,  permeability  coefficient,  chem- 
ical composition,  etc.),  as  well  as  specific  biotic 
and  abiotic  environmental  factors,  allowed  identifi- 
cation of  some  regularities  in  the  inter-relationship 
between  bacteria  and  sedimentation  of  ochre  (i.e., 
thereby  decreasing  the  production  rate  of  wells). 
Qualitative  and  quantitative  composition  of  iron 
and  manganese  bacteria  population  in  the  men- 
tioned waters  is  different  and  variable.  It  is  obvious 
that  the  ecological  factors  and  their  interaction 
influence  the  variation  of  bacterial  population  and 
sedimentation  of  ochre.  The  results  of  these  inves- 
tigations indicate  the  presence  of  iron  and  manga- 
nese bacteria  in  all  tested  samples  of  groundwaters. 
Almost  without  exception  (in  wells  and  observa- 
tion wells),  such  genera'  as  Siderocapsa,  Gallion- 
ella  and  Leptothrix  were  detected.  Regularly, 
higher  densities  of  these  populations  were  found  in 
deeper  groundwaters  where  the  velocity  of  water 
is  higher  (naturally  or  by  a  pumped-well  system), 
i.e.,  the  presence  of  oxygen  and  iron  is  higher  so 
that  the  redox  processes  are  more  intensive.  (See 
also  W88-05724)  (Author's  abstract) 
W88-05727 


PHYSICO-CHEMICAL  FACTORS  IN  INFLU- 
ENCING THE  BIOFOULING  OF  GROUND- 
WATER, 

Regina  Water  Research  Inst.  (Saskatchewan). 
D.  R.  Cullimore. 

IN:  Proceedings  of  the  1986  International  Sympo- 
sium on  Biofouled  Aquifers:  Prevention  and  Resto- 
ration, 1987.  p  23-36,  12  fig,  4  ref. 

Descriptors:  'Aquifer  characteristics,  'Ground- 
water pollution,  'Biofouling,  'Groundwater  qual- 
ity, 'Water  pollution  effects,  Chemical  properties, 
Biomass,  Corrosion,  Physical  properties,  Hydro- 
gen ion  concentration,  Water  temperature,  Nutri- 
ents, Dissolved  oxygen,  Carbon  dioxide,  Water 
quality,  Groundwater  pollution,  Biodegradation. 

In  projecting  the  potential  influence  of  the  various 
physical  and  chemical  parameters  on  the  genera- 


tion of  biofouling,  the  target  biological  causal 
agents  are  grouped  and  defined.  In  this  differentia- 
tion, the  two  major  categories  proposed  are  based 
upon  whether  the  primary  effect  is  the  generation 
of  biomass  (group  1)  or  corrosive  activities  (group 
2).  A  complex  interrelatedness  between  these  two 
major  groups  is  such  that  the  physico-chemical 
factors  influencing  growth  and  activity  remain  dif- 
ficult to  define.  To  reconcile  the  relative  factoral 
importance  of  the  various  physical  (e.g.,  pH,  tem- 
perature, redox,  surface  characteristics,  porosity, 
flow  time)  and  chemical  (e.g.,  macro  and  micro 
nutrients,  oxygen,  carbon  dioxides,  salts,  specific 
pollutants)  parameters,  a  series  of  interactive  plots 
are  proposed  as  the  first  step  in  understanding  the 
occurrence  and  predicting  the  development  of  bio- 
fouling in  wells  and  groundwater  systems.  (See 
also  W88-05724)  (Author's  abstract) 
W88-05728 


ROLE  OF  BACTERIAL  POLYMERS  IN 
METAL  RELEASE  INTO  WATER, 

Harvard  Univ.,  Cambridge,  MA.  Lab.  of  Microbial 
Ecology. 

J.  P.  Black,  T.  E.  Ford,  and  R.  Mitchell. 
IN:  Proceedings  of  the  1986  International  Sympo- 
sium on  Biofouled  Aquifers:  Prevention  and  Resto- 
ration, 1987.  p  37-42,  1  fig,  1  tab,  21  ref. 

Descriptors:  'Path  of  pollutants,  'Bacteria,  'Poly- 
mers, 'Metals,  'Biofilms,  'Water  pollution 
sources,  'Aquifers,  Biodegradation,  Microbiologi- 
cal studies,  Nutrients,  Iron,  Manganese,  Ground- 
water quality,  Interstitial  water,  Ecosystems. 

Microorganisms  adhere  rapidly  to  surfaces  in  soil 
or  water,  and  within  days,  an  established  biofilm 
develops.  A  typical  microbial  biofilm  comprises  a 
mixed  community  of  bacteria  in  a  matrix  of  bacte- 
rial exopolymers  which  bind  nutrients  and  iron  and 
manganese  species  out  of  the  aquatic  phase.  Solu- 
ble exopolymer/metal  complexes  are  periodically 
released  in  the  soil  pore  water  and  might  then  be 
carried  to  an  underlying  aquifer.  Reported  upon 
here  are  studies  of  metal  binding  by  bacterial  exo- 
polymers and  studies  of  the  fate  of  soluble  exopo- 
lymer/metal complexes  in  soil  cores.  Microbial 
exopolymers  may  be  important  in  the  enrichment 
of  iron  and  manganese  in  groundwater.  Initial  data 
showed  that:  (1)  More  of  the  soluble  exopolymer/ 
metal  complex  (P/M)  was  retained  in  live  soil 
cores  (92.5%)  than  in  sterile  cores  (33.0%);  (2)  In 
unsterilized  cores,  more  total  manganese  was  re- 
leased from  P/M  application  (7%  of  applied  Mn 
released)  than  from  an  application  of  manganese, 
alone  (3%  of  applied  Mn  released).  This  suggests 
that  metal  bound  to  exopolymers  stays  in  solution 
more  than  free  metal;  (3)  A  considerably  higher 
percentage  of  metal  was  released  in  the  high  mo- 
lecular weight  fraction  in  live  (45%),  as  opposed  to 
sterile  (28%),  soil  columns.  (See  also  W88-05724) 
(Lantz-PTT) 
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CLOGGING  OF  DISCHARGE  WELLS  IN  THE 
NETHERLANDS  II:  CAUSES  AND  PREVEN- 
TION, 

Keuringsinstituut  voor  Waterleidingartikelen,  Rijs- 
wijk  (Netherlands). 
C.  G.  E.  M.  Van  Beek. 

IN:  Proceedings  of  the  1986  International  Sympo- 
sium on  Biofouled  Aquifers:  Prevention  and  Resto- 
ration, 1987.  p  43-56,  6  fig,  1  tab,  25  ref. 

Descriptors:  'Aquifer  characteristics,  'Well  per- 
formance, 'Well  screens,  'Clogging,  'Discharge 
wells,  'Netherlands,  'Water  pollution  effects,  Bio- 
degradation, Groundwater  quality,  Chemical  anal- 
ysis, Oxygen,  Iron  bacteria,  Manganese,  Methane, 
Sulfur  bacteria,  Sulfates. 

Clogging  present  as  an  accumulation  of  iron-hy- 
droxides and/or  manganese-oxides  and/or  biomass 
located  in  the  screen  slots  of  a  well  is  caused  by  the 
mixing  of  incompatible  groundwater  chemistries. 
These  incompatible  mixtures  occur  when  one  well 
abstracts  as  well  as  oxygen-containing  groundwat- 
er, and/or  manganese,  and/or  methane  containing 
groundwater.  Clogging  present  on  the  borehole- 
aquifer  interface  is  caused  by  an  enhancement  of 
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existing  processes  by  the  inorwMd  groundwater 
ilt'«  inward  a  well.  There  are  several  indications 
(h.ii  mh  h  a  process  might  be  sulfate  reduction.  This 
■Otivity  could  be  prevented  by  suppressing  the 
biological  activity.  As  sulfate  reducing  bacteria  are 
obligate  anaerobic  bacteria,  this  might  be  achieved 
by  making  the  environment  periodically  aerobe  as 
by  underground  iron  removal.  Mechanical  clog- 
ging is  very  poorly  understood.  There  are  well 
fields  where  only  a  few  wells  clog,  and  it  is  pre- 
sumed that  these  wells  are  clogged  by  an  accumu- 
lation of  fine  sand  and  silt.  Until  now,  this  type  has 
only  been  found  in  deep  wells  (>  100  m)  which 
abstract  an  aerobic  groundwater  and  not  in  wells 
which  abstract  aerobic  groundwater,  which  are 
usually  not  so  deep.  The  occurrence  only  in  deep 
wells  may  point  to  an  improper  placing  of  the 
gravelpack  or  to  an  improper  choice  of  the  grain- 
diameter.  (See  also  W88-05724)  (Lantz-PTT) 
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BIOFILMS  IN  POROUS  MEDIA, 

Montana  State  Univ.,  Bozeman.  Inst,  for  Biological 
and  Chemical  Process  Analysis. 
W.  G.  Characklis,  A.  B.  Cunningham,  A.  Escher, 
and  D.  Crawford. 

IN:  Proceedings  of  the  1986  International  Sympo- 
sium on  Biofouled  Aquifers:  Prevention  and  Resto- 
ration, 1987.  p  57-78,  12  fig,  25  ref.  Geological 
Survey  Grant  No.  14-08-0001-01284,  Office  of 
Naval  Research  Grant  No.  N00014-84-K-0309,  and 
NSF  Grant  No.  CTB-8420785. 

Descriptors:  'Clogging,  'Aquifer  charateristics, 
•Groundwater  quality,  'Biofilms,  'Fouling, 
•Porous  media.  Chemical  analysis,  Microbiological 
studies.  Hydraulic  properties,  Model  studies,  Flow 
patterns,  Resistance. 

A  long-term  fundamental  research  program  is  in- 
tended to  provide  a  better  understanding  of  micro- 
bial, chemical  and  hydraulic  processes  in  porous 
media.  Plans  include  an  extension  of  results  and 
application  of  techniques  from  previous  research 
on  fundamental  biofilm  processes  to  porous  media 
flow  systems.  The  intent  is  to  develop  instrumenta- 
tion and  methods  for  monitoring  porous  media 
fouling  in  field  applications.  Finally,  practical 
models  for  describing  biofilm  accumulation  in 
porous  media,  are  developed.  Described  here  are 
the  proposed  programmatic  approach,  including 
the  conceptual  description  of  biofilm  accumulation 
and  the  perceived  manner  in  which  biofilms  inter- 
act with  the  porous  media  to  influence  hydraulic 
resistance.  Applications  of  several  methods,  unique 
to  the  study  of  microbial  activity  in  porous  media, 
are  also  discussed.  Several  issues  related  to  model- 
ing are  also  considered.  (See  also  W88-05724)  (Au- 
thor's abstract) 
W88-05731 


BIOLOGY  OF  GALLIONELLA, 

Goeteborg    Univ.    (Sweden).    Dept.    of    Marine 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5B. 
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BIOLOGY  OF  LEPTOTHRIX,  GALLIONELLA, 
AND  CRENOTHRIX:  RELATIONSHIP  TO 
PLUGGING, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Microbiology. 
W.  C.  Ghiorse. 

IN:  Proceedings  of  the  1986  International  Sympo- 
sium on  Biofouled  Aquifers:  Prevention  and  Resto- 
ration, 1987.  p  97-108,  6  fig,  3  tab,  15  ref.  EPA 
Contract  No.  CR8 11 148. 

Descriptors:  *Iron  bacteria,  'Aquifer  characteris- 
tics, 'Biological  studies,  'Leptothrix,  *Gallionella, 
•Crenothrix,  'Clogging,  'Water  quality,  Microbio- 
logical studies,  Iron,  Manganese,  Bacterial  growth, 
Wells,  Oxygen,  Toxicity,  Bacteria,  Membranes,  Ul- 
trastmcture. 

Leptothrix  discophora  is  a  sheathed,  manganese- 
oxidizing  pseudomonad  that  is  readily  cultured  on 
a  variety  of  heterotrophic  media.  The  sheath,  in 
which  iron  and  manganese  oxides  accumulate,  is 
composed  of  carbohydrate,  protein  and  lipid.  A 
sheathless  strain  has  been  shown  to  excrete  a  pro- 


u-iii  that  catalyzes  oxidation  of  Mn(2  I  )  to  Mn(IV) 
oxide  extracellulary  without  energy  gain  to  the 
cell.  The  production  of  extracellular  manganese 
and  iron  oxide  may  protect  the  cells  from  toxic 
environmental  factors.  Gallionella  ferruginea  can 
be  grown  in  microaerobic  gradient  cultures  where 
sufficient  amounts  of  Fe(2  +  )  and  02  coexist. 
Recent  ullrastructural  evidence  showing  polyhe- 
dral inclusions  that  resemble  carboxysomes  sup- 
ports the  traditional  theory  that  G.  ferruginea  is  a 
chemoautotroph  deriving  from  oxidation  of 
Fe(2  +  )  to  fix  C02  via  the  Calvin-Benson  cycle. 
High  resolution  electron  microscopy  shows  that 
the  stalk  consists  of  numerous  electron  dense  fibrils 
emanating  from  the  concave  side  of  the  cell.  As  the 
sialics  age,  they  become  heavily  encrusted  with 
iron  hydroxide.  Crenothrix  polyspora  is  another 
sheathed  bacterium,  but  compared  to  members  of 
the  Sphaerotilus-Leptothrix  group,  little  is  known 
of  its  biology.  C.  polyspora  does  not  deposit  iron 
or  manganese  extensively,  but  it  does  produce 
large  filamentous  aggregates  that  can  cause  severe 
plugging  problems.  Ultrastructural  studies  of  sam- 
ples from  infected  wells  show  that  C.  polyspora 
cells  contain  extensive  internal  membrane  systems 
suggestive  of  those  found  in  Type  I  methane- 
oxidizing  bacteria.  (See  also  W88-05724)  (Author's 
abstract) 
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PREDICTION  OF  BIOFOULING, 

Georgia  State  Univ.,  Atlanta. 
P.  E.  Gaffney. 

IN:  Proceedings  of  the  1986  International  Sympo- 
sium on  Biofouled  Aquifers:  Prevention  and  Resto- 
ration, 1987.  p  121-125,  3  tab,  2  ref. 

Descriptors:  'Biofouling,  'Prediction,  'Water 
quality,  'Aquifers,  Wells,  Environmental  effects, 
Nutrients,  Bacteria,  Groundwater  pollution,  Hy- 
drogen ion  concentration,  Dissolved  oxygen, 
Water  temperature,  Fouling,  Biofilms,  Pumping, 
Conductivity. 

No  aquifer  is  sterile,  and  since  microorganisms  are 
ubiquitous,  every  aquifer  system,  including  both 
solid  and  aqueous  phases,  will  contain  an  indige- 
nous microbial  population.  There  are  microorga- 
nisms which  can  grow  at  -18  or  250  C  and  in 
between,  in  the  absence  of  air,  at  optimal  pH  levels 
near  2.0,  or  that  can  use  KCNS  as  a  sole  carbon, 
nitrogen  and  energy  source.  They  can  reproduce 
in  a  matter  of  minutes,  adapt  to  adversity  and 
genetically  vary  in  hours  and  significantly  change 
an  environment  in  a  matter  of  days.  A  list  of  the 
more  important  factors  which  affect  the  rate  of 
biofouling  is  presented  with  the  factors  grouped 
into  organismal,  environmental  and  operational 
categories.  Operational  factors  can  have  a  pro- 
found effect  in  terms  of  the  artificial  introduction 
of  microbial  contaminants  into  a  groundwater 
system  during  construction,  utilization  of  or  repair 
of  a  well.  This  operational  component  can  also 
lead  to  the  introduction  of  nutrients  which  may 
accelerate  the  growth  of  microbes  and  develop- 
ment of  the  biofilm.  The  environmental  component 
would  have  to  be  considered  from  the  standpoint 
of  local  geological  factors  and  the  opportunity  for 
groundwater  pollution  through  waste  dumps,  land- 
fills, leaking  storage  tanks  or  ambient  stream  pollu- 
tion. Given  the  proper  nutrition,  the  rate  of  growth 
and  biofouling  would  be  affected  by  other  environ- 
mental factors  in  a  direct  manner.  Thus,  lower 
temperature,  redox  potential,  dissolved  oxygen,  pH 
and  conductivity  would  result  in  lower  growth 
and  fouling  rates.  There  would  also  be  a  direct 
relationship  with  the  degree  of  natural  or  oper- 
ational mixing  and  movement  of  the  water  since 
this  would  increase  opportunities  for  convergence 
of  biofilm  and  nutrients.  Long  stationary  periods 
between  pumping  cycles  would  allow  utilization  of 
fresh  nutrients  and  establishment  of  biofilm.  Once 
the  biofilm  is  established,  continuous  pumping  may 
be  more  unfavorable  because  the  fixed  or  attached 
organisms  can  act  as  a  'metabolic  filter'  for  the 
moving  nutrients.  (See  also  W88-05724)  (Lantz- 
PTT) 
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OCCURRENCE     OF     IRON     BACTERIA     IN 
WELLS  IN  RIO  NEGRO  (ARGENTINA), 


Departamento  Tcchnico  Lab.,  Vicdina  (Argenti- 
na). 

R.  E.  Alcade,  and  E.  C.  DcKnolt 
IN:  Proceedings  of  the  1986  International  Sympo- 
sium on  Biofouled  Aquifers:  Prevention  and  Kcsio 
ration,  1987.  p  127-136,  5  fig,  3  tab,  8  ref. 

Descriptors:  'Aquifer  characteristics,  'Iron  bacte- 
ria, 'Negro  River,  'Argentina,  'Wells,  'Wain 
quality,  Groundwater  pollution,  Microbiological 
studies,  Gallionella,  Geohydrology,  Iron,  Manga- 


Seven  cases  of  contamination  of  water  supply 
wells  with  iron  bacteria,  in  different  locations  of 
Rio  Negro  (Argentina),  are  presented.  A  descrip- 
tion of  well  characteristics,  geological  profiles, 
chemical  analysis  of  water,  symptoms  and  iron 
bacteria  observed  in  each  case  is  listed.  In  the  so- 
called  South-Line,  an  arid  region  in  the  south  of 
the  province,  four  wells  (shortly  after  their  drill- 
ing) became  infested  with  iron  bacteria  of  the 
Sphaerotilus-Leptothrix  group;  one  had  severe 
corrosion  in  the  pumping  equipment  whose  possi- 
ble bacterial  source  was  not  yet  investigated.  The 
other  three  cases  reported  are  wells  of  the  alluvial 
terrains  of  the  Negro  River  valley,  where  the 
groundwater  contains  iron  and  manganese;  Gal- 
lionella and  members  of  the  Sphaerotilus-Leptoth- 
rix group  were  the  iron  bacteria  detected.  (See  also 
W88-05724)  (Author's  abstract) 
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OXIDATION     PROCESSES     OF     IRON     IN 
GROUND  WATER  -  CAUSES  AND  MEASURES, 

Stockholm  Univ.  (Sweden).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-05739 


GROUND  WATER  BIOGEOCHEMISTRY  OF 
IRON  AND  MANGANESE  IN  RELATION  TO 
WELL  WATER  QUALITY, 

Helsinki  Univ.  (Finland).  Dept.  of  Geology. 
A.  Vuorinen,  L.  Carlson,  and  O.  H.  Tuovinen. 
IN:  Proceedings  of  the  1986  International  Sympo- 
sium on  Biofouled  Aquifers:  Prevention  and  Resto- 
ration, 1987.  p  157-168,  5  fig,  1  tab,  57  ref. 

Descriptors:  'Groundwater  quality,  'Geochemis- 
try, 'Iron,  'Manganese,  'Wells,  'Chemical  reac- 
tions, 'Well  water,  'Iron  bacteria,  Chemical  prop- 
erties, Filtration,  Aeration,  Water  treatment, 
Copper,  Silicon,  Fluorine,  Sorption. 

Excess  iron  and  manganese  are  a  common  problem 
in  many  groundwater  treatment  plants.  Treatment 
plants  are  briefly  described  which  utilize  natural 
aeration  and  macadam  filters  to  oxidize  and  precip- 
itate iron  and  manganese  from  groundwater.  These 
treatment  stages  precede  clarification  and  either 
slow  sand  filtration  or  infiltration  for  the  final 
removal  of  precipitated  metals.  Microscopic  obser- 
vations indicate  the  establishment  of  iron-precipi- 
tating bacteria  in  filter  materials,  but  the  biological 
transformations  of  Fe  and  Mn  in  these  systems 
have  not  been  characterized.  The  sorption  of  Fe 
seems  to  be  promoted  by  the  association  of  silica 
with  precipitating  hydrous  iron  oxides.  The  sorp- 
tion of  silica  from  water  seems  to  have  inhibited 
the  crystallization  of  lepidocrocite  and  caused  the 
formation  of  ferrihydrite,  whose  ordering  was 
hampered  by  sorbed  silica.  The  sorption  of  silica 
results  in  a  change  in  the  zero  point  charge  of  the 
hydrous  iron  oxides  and  allows  the  sorption  of 
cations.  Further,  the  sorption  and  scavenging  of 
fluoride  by  the  precipitating  hydrous  iron  oxides 
from  groundwater  prevented  their  ordering.  The 
amounts  of  loosely  bound  Fe,  Si  and  F  of  the 
precipitates  were  correlated  with  each  other,  they 
decreased  along  the  flow  path  and  increased 
during  aging  of  the  precipitates.  Cu  was  strongly 
sorbed  and  scavenged  by  these  precipitates.  In 
general,  hydrous  oxides  of  Fe(III)  and  Mn(IV) 
scavenge  minor  and  trace  metals,  including  toxic 
elements,  and  thereby  constitute  a  natural  enrich- 
ment mechanism  to  immobilize  and  remove  metal 
ions  from  water.  Manganese  was  mainly  sorbed  in 
Fe(III)-oxide  sediments  in  the  treatment  plants. 
(See  also  W88-05724)  (Lantz-PTT) 
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MULTI-SOLUTE  SUBSURFACE  TRANSPORT 
MODELING  FOR  ENERGY  SOLID  WASTES. 

Department  of  Energy,  Washington,  DC.  Div.  of 

Ecological  Research. 

For  primary  bibliographic  entry  see  Field  5B. 
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EFFECTS  OF  CONSERVATION  TILLAGE  ON 
GROUNDWATER  QUALITY:  NITRATES  AND 
PESTICIDES, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Soil  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  4C. 
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MICROCOMPUTER  PROGRAMS  FOR 
GROUNDWATER  STUDIES, 

D.  Clarke. 

Elsevier,  Amsterdam,  The  Netherlands.  1987.  254 
P 

Descriptors:  'Groundwater  management, 

•Groundwater,  'Computer  programs,  Physical 
properties,  Surface-groundwater  relations,  Piezom- 
etry,  Groundwater  recharge,  Flow  profiles,  Com- 
puters. 

This  book  provides  a  selection  of  subroutines  and 
programs  with  as  wide  and  as  basic  as  possible  an 
application  to  groundwater  science,  and  to  explain 
their  operation.  The  first  programs  to  be  described 
are  functions  usable  as  subroutines  in  practical 
applications.  These  are  then  used  to  solve  typical 
groundwater  problems.  More  functions  and  proce- 
dures are  introduced,  and  applied  in  generally 
more  involved  groundwater  situations  as  the 
reader  progresses  into  the  book.  A  program  to 
produce  a  disk  file  from  discharge  test  data,  and  to 
analyze  those  data,  is  given  later,  as  well  as  a 
program  to  graph  the  data.  An  analytical  model  of 
changes  in  the  piezometric  surface  due  to  a  number 
of  discharging  or  recharging  wells  is  included. 
Most  of  the  programs  can  be  used  with  any  set  of 
consistent  units.  Where  units  are  specified,  they  are 
metric.  The  programs  are  designed  to  be  run  with 
little  prior  instruction.  Prompts  given  by  the  com- 
puter should  be  sufficient  information  about  what 
is  required  for  the  user  to  get  right  through  a 
particular  program  with  no  more  than  an  occasion- 
al reference  to  the  written  instructions.  (Lantz- 
PTT) 
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ANALYSIS  OF  PUMPING  TESTS  OF  THE  CU- 
LEBRA  DOLOMITE  CONDUCTED  AT  THE  H- 
11  HYDROPAD  AT  THE  WASTE  ISOLATION 
PILOT  PLANT  (WIPP)  SETE, 

INTERA  Technologies,  Inc.,  Austin,  TX. 
G.  J.  Saulnier. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  DE87-008892. 
Price  codes:  A07  in  paper  copy;  A01  in  microfiche. 
Sandia  National  Laboratories  Contractor  Report 
No.  SAND87-7124,  September  1987.  198  p,  42  fig, 
41  ref,  3  append.  Contract  No.  DE-AC04- 
76DP00789. 

Descriptors:  'Pumping  tests,  'Culebra  Dolomite, 
'Pilot  plants,  'Radioactive  waste  disposal,  'Geo- 
hydrology, 'Groundwater,  Hydrologic  properties, 
Transmissivity,  Storativity,  Computer  programs, 
Porosity. 

The  Culebra  Dolomite  Member  of  the  Permian 
Rustler  Formation  was  hydrologically  evaluated  in 
a  series  of  pumping  tests  conducted  at  the  H-ll 
hydropad  at  the  Waste  Isolation  Pilot  Plant 
(WIPP)  site  in  1984  and  1985.  Three  pumping  tests 
performed  in  1984  consisted  of  12-  to  21 -hour 
pumping  periods  at  each  of  the  three  wells,  while 
using  the  other  two  wells  at  the  hydropad  as 
observation  wells.  The  1985  pumping  test  was  con- 
ducted at  H-llb3  with  H-llbl  and  H-llb2  as 
observation  wells.  The  1985  test  was  a  32-day 
multirate  test  with  four  pumping  and  recovery 
periods.  The  pumping  tests  at  the  H-ll  hydropad 
were  analyzed  with  the  INTERPRET  reservoir- 
analysis  software  developed  by  Scientific 
Softwater-Intercomp.  The  analysis  of  the  test  data 
from  both  test  periods  indicates  that  at  H-ll,  the 


Culebra  dolomite  behaves  as  a  multilayered, 
double-porosity  reservoir  with  slab-type  geometry. 
The  INTERPRET  analysis  of  the  H-ll  pumping 
tests  provided  estimates  of  the  double-porosity  pa- 
rameters omega  and  lambda.  Omega  is  defined  as 
the  ratio  of  the  storage  capacity  of  the  secondary- 
porosity  system  of  the  producing  formation,  usual- 
ly considered  to  be  fractures,  to  the  storage  capac- 
ity of  the  combined  primary-  and  secondary-poros- 
ity systems.  The  range  of  values  calculated  for  the 
double-porosity  parameter  omega  in  the  observa- 
tion wells  was  0.3  to  0.43  for  the  1984  tests  and 
0.07  for  the  1985  test.  The  lower  value  for  1985  is 
probably  due  to  the  fact  that  the  Culebra  in  all 
wells  for  this  testing  period  was  packer-isolated. 
Using  INTERPRET,  the  average  transmissivity  of 
the  Culebra  was  calculated  to  be  23.2  sq  ft/d  for 
the  1984  tests,  26.2  sq  ft/d  for  the  1985  test,  and 
24.0  sq  ft/d  using  the  results  of  all  the  tests.  The 
storativity  of  the  Culebra,  as  determined  from  the 
pumping  tests,  is  between  0.0029  and  0.00045.  The 
skin  factors  calculated  from  the  pumping-well  data 
range  from  -3.3  to  -4.6,  indicating  that  these  wells 
behave  as  stimulated  wells.  (Lantz-PTT) 
W88-05848 


REGIONAL     DOUBLE-POROSITY     SOLUTE 
TRANSPORT  IN  THE  CULEBRA  DOLOMITE: 
AN  ANALYSIS  OF  PARAMETER  SENSITIVI- 
TY AND  IMPORTANCE  AT  THE  WASTE  ISO- 
LATION PILOT  PLANT  (WIPP)  SITE, 
INTERA  Technologies,  Inc.,  Austin,  TX. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05852 


GROUND  WATER  MANUAL:  A  GUIDE  FOR 
THE  INVESTIGATION,  DEVELOPMENT,  AND 
MANAGEMENT  OF  GROUND-WATER  RE- 
SOURCES. 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 

John  Wiley  and  Sons,  New  York,  New  York.  1981. 
480  p. 

Descriptors:  'Groundwater,  'Groundwater  man- 
agement, 'Manuals,  'Geohydrology,  Groundwater 
movement,  Wells,  Aquifers,  Aquifer  testing,  Aqui- 
fer characteristics,  Groundwater  budget,  Geophys- 
ics, Permeability,  Well  design,  Pumping,  Ground- 
water mining,  Bibliographies. 

This  manual  was  prepared  as  a  guide  to  field 
personnel  in  the  more  practical  aspects  and  com- 
monly encountered  problems  of  groundwater  in- 
vestigations, development,  and  management.  Infor- 
mation is  presented  concerning  such  aspects  as 
groundwater  occurrence  and  flow,  well-aquifer  re- 
lationships, groundwater  investigations,  aquifer  test 
analysis,  estimating  aquifer  yield,  data  collection, 
and  geophysical  investigations.  In  addition,  perme- 
ability tests,  well  design,  dewatering  systems,  well 
specifications  and  drilling,  well  sterilization, 
pumps,  and  other  aspects  have  been  discussed.  An 
extensive  bibliography  has  also  been  included. 
(Lantz-PTT) 
W88-05853 


GROUNDWATER  MODELLING:  AN  INTRO- 
DUCTION WITH  SAMPLE  PROGRAMS  IN 
BASIC, 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Was- 

serbau. 

W.  Kinzelbach. 

Developments  in  Water  Science,  No.  25.  Elsevier, 

New  York.  1986.  333  p. 

Descriptors:  'Groundwater  movement,  'Geohy- 
drology, 'Path  of  pollutants,  'Computer  pro- 
grams, 'Water  quality,  'Water  supply,  'Ground- 
water management,  'Model  studies,  'Environmen- 
tal effects,  Aquifers,  Mathematical  models,  Mathe- 
matical studies,  Computers. 

In  many  countries  groundwater  is  one  of  the  major 
drinking  water  resources.  As  such  it  must  be  man- 
aged and  protected  carefully  if  it  is  to  be  put  to  the 
most  beneficial  use.  With  growing  development  of 
the  resource  and  with  growing  human  impact  on 
the  aquifers,  the  management  needs  become  more 
visible.  Problems  like  overpumping  of  aquifers  and 


pollution  of  groundwater  occur  with  increasing 
frequency.  To  mitigate  conflicts  of  interests  and 
avoid  severe,  even  irreversible  environmental 
damage,  one  must  be  able  to  predict  the  reactions 
of  aquifers  to  human  impact  with  respect  to  both 
groundwater  quantity  and  quality.  As  regional- 
scale  phenomena  usually  cannot  be  studied  in  labo- 
ratory-scale physical  models,  mathematical  tools  of 
analysis  must  be  applied.  The  chapters  of  this  book 
present  mathematical  models  which  comprise 
models  of  groundwater  flow  and  pollution  trans- 
port. The  process  of  mathematical  modelling  in- 
volves a  number  of  different  steps.  The  essential 
ones  are:  (1)  Posing  the  problem;  (2)  Choice  of 
variables;  (3)  Determination  of  the  quantitative 
interdependence  of  variables;  (4)  Choice  of  solu- 
tion algorithms  and  implementation  on  a  computer; 
(5)  Determination  of  model  parameters;  (6)  Verifi- 
cation of  the  model;  and  (7)  Application  of  the 
model.  (Lantz-PTT) 
W88-05908 


WIPP  HYDROLOGY  PROGRAM  WASTE  ISO- 
LATION PILOT  PLANT,  SOUTHEASTERN 
NEW  MEXICO:  HYDROLOGIC  DATA 
REPORT  NO.  5, 

INTERA  Technologies,  Inc.,  Austin,  TX. 

W.  A.  Stensrud,  M.  A.  Bame,  K.  D.  Lantz,  A.  M. 

La  Venue,  and  J.  B.  Palmer. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161  as  DE88-003613. 

Price  codes:  A99  in  paper  copy;  A01  in  microfiche. 

Sandia   National    Laboratory   Contractor   Report 

No.  SAND87-7125,  October  1987.  604  p,  146  fig,  4 

tab,  30  ref,   18  append.  DOE  Contract  No.  DE- 

AC04-76DP00789. 

Descriptors:  'Groundwater  level,  'Geohydrology, 
'Groundwater  movement,  'New  Mexico,  'Pump- 
ing tests,  Observation  wells,  Waste  isolation  pilot 
plant,  Water  level,  Geohydrology,  Culebra  dolo- 
mite, Monitoring,  Pumping  tests,  Magenta  dolo- 
mite. 

Water  level  data  was  used  as  part  of  an  effort  to 
characterize  the  WIPP  site  hydrogeologically. 
There  are  46  wells  completed  in  the  Culebra  and 
eight  wells  completed  in  the  Magenta.  Wells  H-l 
and  H4a  have  a  Production-Injection  Packer  (PIP) 
installed  to  separate  and  isolate  the  Culebra  and 
Magenta.  However,  because  of  borehole-equip- 
ment conditions,  the  Magenta  is  inaccessible  to 
water  level  measuring  instruments  in  well  H-4a. 
Wells  H-3bl,  H-4c,  H5c,  and  H-6c  have  retrievable 
bridge  plugs  installed  between  the  Culebra  and 
Magenta  dolomites  and  were  only  open  to  the 
Magenta  during  this  report  period.  Also,  the  Cabin 
Baby-1  well  was  converted  from  monitoring  the 
Bell  Canyon  and  Castile  Formations  to  monitoring 
the  Culebra  dolomite  by  installing  a  retrievable 
bridge  plug  and  perforating  the  Culebra  dolomite 
interval  through  its  10-3/4-inch  casing.  The  hydro- 
logic  testing  activities  that  occurred  during  the 
report  period  include  a  long-term,  multipad  pump- 
ing test  at  WIPP- 13  (Part  A  of  the  report),  at- 
tempted slug  tests  at  P-15,  slug  tests  at  wells  P-17, 
ERDA-9,  and  Cabin  Baby-1  (Part  B  of  this  report), 
and  drill-stem  testing  at  H-l 5  (Part  D  of  this 
report.  The  attempted  slug  tests  at  P-15  and  the 
slug  tests  at  P-17  and  Cabin  Baby-1  were  conduct- 
ed using  water  bailed  from  these  boreholes,  and 
presumably  from  the  formation  near  these  bore- 
holes, to  overpressure  the  Culebra  test  interval.  All 
fluid  removed  from  ERDA-9  during  cleaning  and 
bailing  operations  contained  chemical  derivatives 
of  diesel-based  drilling  fluid  which  required  dispos- 
al at  a  licensed  disposal  facility.  Therefore,  fresh 
water  was  used  to  overpressure  the  Culebra  test 
interval  for  the  ERDA-9  slug  tests.  These  slug 
tests  may  have  altered  the  density  of  the  fluid 
column  in  these  boreholes  and,  therefore,  may 
have  affected  the  measured  water  levels.  (Lantz- 
PTT) 
W88-05912 
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MODELING  SURGE  IRRIGATION  INFILTRA- 
TION, 

Texas  Univ.   at  Austin.   Center  for  Research  in 
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Water  Resources. 

Foi  primary  bibliographic  entry  see  Field  3F, 

W88-05138 


FURROW  MODEL  WITH  SPECIFIED  SPACE 

INTERVALS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-05140 


GREEN-AMPT-MODEL  TO  PREDICT  SURGE 
IRRIGATION  PHENOMENA, 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  3F. 
W88-05143 


UPWARD  INFILTRATION  EQUATIONS  IN 
POWER-LAW  FORM, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Civil 

Engineering. 

Y.-S.  Fok,  and  S.  Chiang. 

Journal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH,  Vol.   113,  No.  4,  p  595-601, 

November  1987.  1  fig,  2  tab,  7  ref.  DOI  Grant  No. 

1 4-08-000 1-G 1221. 

Descriptors:  'Drip  irrigation,  'Model  studies,  •In- 
filtration rates,  •Mathematical  equations,  •Infiltra- 
tion, Equations,  Prediction,  Estimating. 

One-dimensional  upward  water  movement,  the  ac- 
cumulative infiltration,  and  the  infiltration  rate  can 
be  expressed  by  explicit  power  algebraic  equations. 
Three  consecutive  equations  developed  from  three 
time  zones  for  upward  infiltration  are  enough  to 
cover  the  whole  range  of  upward  infiltration  and 
give  good  results.  The  validity  of  the  derived 
equations  for  upward  water  movement,  cumulative 
infiltration,  and  infiltration  rate  have  been  exam- 
ined by  using  data  measured  by  Green  and  Ampt, 
and  Miller  and  Gardner.  Both  sets  of  measured 
data  agree  with  their  corresponding  computed 
data.  (Alexander-PTT) 
W88-05145 


EFFECT  OF  VTNASSE  ON  SOIL  ACIDITY, 

Sao  Paulo  Univ.,  Piracicaba  (Brazil).  Escola  Supe- 
rior de  Agricultura  Luiz  de  Queiroz. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-05274 


PRODUdTVITY  AS  A  POPULATION  PER- 
FORMANCE INDEX  IN  LIFE-CYCLE  TOXICI- 
TY TESTS, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Biological 

Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-05293 


TIME  SCALE  OF  THE  SOIL  HYDROLOGY 
USING  A  SIMPLE  WATER  BUDGET  MODEL, 

IBM,  Paris  (France).  Paris  Scientific  Center. 

Y.  V.  Serafmi,  and  Y.  C.  Sud. 

Journal  of  Climatology  JOUCD2,  Vol.  7,  No.  6,  p 

585-591,  November-December,  1987.  3  fig,  5  ref. 

Descriptors:  *Soil  water,  *Model  studies,  •Hydro- 
logic  budget,  'Drought,  'Temporal  distribution, 
•Hydrology,  Distribution,  Rainfall,  Evaporation, 
Saturated  soils,  Soil  types,  Estimating  equations, 
Mathematical  equations,  Mathematical  models,  Cli- 
matology. 

A  simple  water  budget  model  was  used  to  obtain  a 
characteristic  time  scale  of  the  soil  hydrology, 
which  is  defined  as  the  time  scale  for  the  onset  of 
agricultural  droughts.  Assuming  that  there  is  no 
rain,  this  estimation  requires  as  input  the  knowl- 
edge of  the  initial  soil  moisture  content  and  an 
evaluation  of  the  potential  evaporation.  Two  appli- 
cations at  a  global  scale  are  shown.  In  a  first  case, 
an  initially  saturated  soil  is  considered  to  get  an 
estimation  of  the  time  needed  by  a  climate  model 
to  adjust  realistically  to  initial  errors  in  the  soil 
moisture  distribution.  In  a  second  case,  climatolog- 


ical  values  are  used  as  initial  conditions  to  get  a 
measure  of  the  sensitivity  of  the  hydrological  cycle 
to  the  atmospheric  forcing.  (Author's  abstract) 
W88-05311 


RAPID  WATER  TABLE  RESPONSES  TO 
RAINFALL  IN  A  NORTHERN  PEATLAND 
ECOSYSTEM, 

George  Mason  Univ.,  Fairfax,  VA  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  2A. 
W88-05402 


INFILTRATION  CAPACITY  OF  DISTURBED 
SOILS:  TEMPORAL  CHANGE  AND  LITHO- 
LOGIC  CONTROL, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Earth 

Resources. 

D.  W.  Jorgensen,  and  T.  W.  Gardner. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

6,  p  1161-1172,  December  1987.  11  fig,  6  tab,  30 

ref.  USDOE  Grant  DE  FG02-84ER60263. 

Descriptors:  *Infiltration  capacity,  'Soil  water, 
•Disturbed  soils,  *Infiltration,  Model  studies,  Infil- 
tration rates,  Coal  mining,  Capacity,  Soil  proper- 
ties, Soil  surfaces,  Runoff  volume,  Runoff,  Horton 
infiltration  equation,  Mathematical  studies,  Regres- 
sion analysis,  Soil  physical  properties. 

The  hydrologic  character  and  response  of  dis- 
turbed land  is  controlled,  to  a  large  degree,  by  soil 
infiltration  characteristics.  Reconstructed  soils  on 
surface  mines  (minesoils)  of  different  age  (1  to  4 
years  old)  were  used  to  investigate  infiltration  rates 
on  disturbed  landscapes.  The  data  consist  of  soil/ 
surface  properties  and  runoff  volumes  fit  to  the 
Horton  infiltration  equation.  Infiltration  rates  on 
newly  reclaimed  minesoils  are  an  order  of  magni- 
tude lower  than  adjacent,  undisturbed  soil.  Few 
significant  correlations  exist  between  soil/surface 
properties  and  infiltration  parameters  for  newly 
reclaimed  soils.  However,  the  correlation  between 
infiltration  and  minesoil  characteristics  increases 
with  soil  age.  Multiple  regressions  are  used  to 
explore  relationships  between  infiltration  param- 
eters and  soil/surface  properties  for  each  soil  age. 
Regression  models  of  30-minute  infiltration  volume 
and  the  steady-state  rate  consistently  include  the 
percent  silt  and  clay,  slope,  bulk  density,  and  vege- 
tation. Mean  infiltration  volumes  at  different  mines 
are  equal  in  the  first  year  following  reclamation, 
but  become  significantly  different  with  surface  age. 
The  magnitude  of  the  increase  is  controlled  by  the 
soil  texture,  vegetation,  slope,  and  bulk  density. 
Soil  characteristics  are  determined  ultimately  by 
the  overburden  lithology  and  its  effect  on  mineral- 
ogy and  grain  size  during  physical  redistribution  of 
soil  particles  and  initial  weathering.  (Author's  ab- 
stract) 
W88-05420 


NUMERICAL  ANALYSIS  OF  THE  NON- 
STEADY  TRANSPORT  OF  INTERACTING  SO- 
LUTES THROUGH  UNSATURATED  SOIL  1. 
HOMOGENEOUS  SYSTEMS, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Dept.  of  Soil  Physics 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05441 


NUMERICAL  ANALYSIS  OF  THE  NON- 
STEADY  TRANSPORT  OF  INTERACTING  SO- 
LUTES THROUGH  UNSATURATED  SOIL  2. 
LAYERED  SYSTEMS, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Dept.  of  Soil  Physics 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05442 


SIMULATION  OF  THE  EFFECTS  OF  FOREST 
COVER,  AND  ITS  REMOVAL,  ON  SUBSUR- 
FACE WATER, 

Northern  Forest  Research  Centre,  Edmonton  (Al- 
berta). 

For  primary  bibliographic  entry  see  Field  4C. 
W88-05444 


NEW  APPROACH  FOR  SIZING  RAPID  INFIL- 
TRATION SYSTEMS, 
Cold    Regions    Research    and    EngUli 
Hanover,  Nil 

Foi    primary   bibliographic   entry   see    Field    51) 
W88-05521 


SCALE  DEPENDENCE  AND  THE  TEMPORAL 
PERSISTENCE  OF  SPATIAL  PATTERNS  OF 
SOIL  WATER  STORAGE, 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource- 
Science. 

R.  G.  Kachanoski,  and  E.  de  Jong. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  1,  p  85-91,  January  1988.  5  fig,  3  tab,  11  ref. 

Descriptors:  'Soil  water  storage,  'Water  storage, 
•Spatial  distribution,  *Soil  water,  Mathematical 
studies,  Mathematical  equations,  Stability  analysis, 
Correlation  analysis,  Recharge,  Temporal  distribu- 
tion. 

The  concept  of  time  stability  as  defined  by  Va- 
chaud  and  others  is  expanded  to  include  general 
linear  transformations  in  time  and  to  account  for 
the  occurrence  of  spatial  scale  dependency.  Time 
stability  is  described  as  the  temporal  persistence  of 
a  spatial  pattern  and  is  evaluated  using  correlation 
analysis  of  successive  measurement  dates.  Spatial 
coherency  analysis  is  suggested  as  a  method  for 
examining  the  temporal  persistence  of  a  spatial 
pattern  as  a  function  of  spatial  scale.  Spatial  coher- 
ency analysis  was  used  to  examine  the  temporal 
persistence  of  soil  water  storage  (0-1.7  m)  meas- 
ured every  10  m  in  a  750  m  long  transect  for 
drying  and  recharge  events.  Soil  water  recharge 
altered  the  spatial  pattern  of  water  storage  al- 
though at  small  scales  which  was  significantly  re- 
lated to  surface  (topographic)  curvature.  Drying 
did  not  alter  the  spatial  pattern  of  soil  water  stor- 
age. The  concept  that  soil  water  storage  at  a  point 
is  the  product  of  hydrologic  processes  operating  at 
different  spatial  scales  is  supported.  The  analysis 
can  be  used  to  relate  the  spatial  scale  of  processes 
to  independent  factors.  (Author's  abstract) 
W88-05533 


DISSOLVED  OXYGEN  SYSTEMATICS  IN  THE 
TUCSON  BASIN  AQUIFER, 

Arizona  Univ.,  Tucson.  Dept.  of  Geosciences. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-05537 


CONSTANT  RATE  RAINFALL  INFILTRA- 
TION: A  VERSATILE  NONLINEAR  MODEL:  1. 
ANALYTIC  SOLUTION, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 
P.  Broadbridge,  and  I.  White. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  1,  p  145-154,  January  1988.  6  fig,  55  ref, 
append.  Australian  Water  Research  Council  Grant 
84/157. 

Descriptors:  'Rainfall  infiltration,  'Model  studies, 
•Infiltration,  *Rainfall,  Mathematical  equations, 
Mathematical  studies,  Diffusivity,  Convection,  Soil 
properties,  Porous  media,  Unsaturated  flow, 
Darcy-Buckingham  method,  Permeability  coeffi- 
cient, Hydraulics,  Hydraulic  properties,  Wave  ve- 
locity. 

Analytic  solutions  are  presented  for  a  nonlinear 
diffusion-convection  model  describing  constant 
rate  rainfall  infiltration  in  uniform  soils  and  other 
porous  materials.  The  model  is  based  on  the 
Darcy-Buckingham  approach  to  unsaturated  water 
flow  and  assumes  simple  functional  forms  for  the 
soil  water  diffusivity  D(theta)  and  hydraulic  con- 
ductivity K(theta)  which  depend  on  a  single  free 
parameter  C  and  readily  measured  soil  hydraulic 
properties.  These  D(theta)  and  K(theta)  yield 
physically  reasonable  analytic  moisture  character- 
istics. The  relation  between  this  model  and  other 
models  which  give  analytic  solutions  is  explored. 
As  C  approaches  infinity,  the  model  reduces  to  the 
weakly  nonlinear  Burgers'  equation,  which  has 
been  applied  in  certain  field  situations.  At  the  other 
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end  of  the  range  as  C  approaches  1,  the  model 
approaches  a  Green-Ampt-like  model.  A  wide 
range  of  realistic  soil  hydraulic  properties  is  en- 
compassed by  varying  the  C  parameter.  The  gen- 
eral features  of  the  analytic  solutions  are  illustrated 
for  selected  C  values.  Gradual  and  steep  wetting 
surface  profiles  develop  during  rainfall,  aspects 
seen  in  the  laboratory  and  the  field.  In  addition,  the 
time-dependent  surface  water  content  and  surface 
water  pressure  potential  are  presented  explicitly.  A 
simple  traveling  wave  approximation  is  given 
which  agrees  closely  with  the  exact  solution  at 
comparatively  early  infiltration  times.  (See  also 
W88-05540)  (Author's  abstract) 
W88-05539 


CONSTANT  RATE  RAINFALL  INFILTRA- 
TION: A  VERSATILE  NONLINEAR  MODEL:  2. 
APPLICATION  OF  SOLUTIONS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 
I.  White,  and  P.  Broadbridge. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  1,  p  155-162,  January  1988.  8  fig,  5  tab,  20  ref. 
Australian  Water  Research  Council  Grant  84/157. 

Descriptors:  'Rainfall  infiltration,  'Infiltration, 
'Rainfall,  Mathematical  equations,  Model  studies, 
Mathematical  studies,  Diffusivity,  Soil  properties, 
Porous  media,  Unsaturated  flow,  Permeability  co- 
efficient, Hydraulics,  Hydraulic  properties,  Wet- 
ting, Sorption,  Surface  water,  Flow  rates,  Field 
tests,  Wave  velocity. 

In  a  previous  paper  an  analytical  nonlinear  model 
for  constant  rainfall  infiltration  was  proposed 
which  promised  considerable  versatility.  In  it  a 
wide  range  of  soil  hydraulic  properties  are  generat- 
ed through  the  variation  of  a  single  free  parameter 
C.  Three  techniques  are  advanced  for  determining 
this  parameter.  The  first,  a  one-dimensional  tech- 
nique, involves  simultaneous  determination  of 
sorptivity  and  wetting  front  position.  The  second 
uses  measured  values  of  surface  water  content  at 
long  infiltration  times  for  rainfall  rates  less  than  the 
saturated  conductivity.  In  the  third,  three-  and 
one-dimensional  flow  rates  are  measured  on  the 
same  soil  sample.  All  are  suitable  for  field  applica- 
tions. The  practical  range  of  the  C  parameter,  for  a 
variety  of  repacked  and  in  situ  soils,  is  restricted  to 
between  1  and  2.  The  hydraulic  conductivities  and 
diffusivities  of  the  model  are  in  general  agreement 
with  independent  measurements.  Its  moisture  char- 
acteristics psi(theta),  which  are  not  matched  in  any 
way  to  measured  characteristics,  follow  closely 
those  observed.  Also,  the  model  permits  predic- 
tions of  the  dependence  of  sorptivity  on  antecedent 
water  content  given  a  single  measurement  of  sorp- 
tivity. The  analytic  solutions  for  constant  flux  infil- 
tration given  in  the  previous  paper  describe  satis- 
factorily the  evolution  of  water  content  profiles 
and  surface  water  pressure  potential  in  the  labora- 
tory and  field  without  a  posteriori  adjustments. 
The  mathematically  simple,  travelling  wave  ap- 
proximation agrees  well  with  observations  at  com- 
paratively short  infiltration  times.  Finally,  field  and 
laboratory  measured  times  to  ponding  are  predict- 
ed satisfactorily  by  the  model's  analytic  expression. 
(See  also  W88-05539)  (Author's  abstract) 
W88-05540 


TOMOGRAPHIC  INVESTIGATIONS  AT 
LANDFILL  4,  HILL  AIR  FORCE  BASE, 
LAYTON,  UTAH, 

Weston   Geophysical   Corp.,   Westborough,   MA. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-05715 


HYDROLOGIC  SOIL  PARAMETERS  AFFECT- 
ED BY  TILLAGE, 

Agricultural  Research  Service,  Morris,  MN.  North 
Central  Soil  Conservation  Research  Center. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-05764 


HYDROLOGIC  EFFECTS  OF  CONSERVATION 
TILLAGE  AND  THEIR  IMPORTANCE  RELA- 
TIVE TO  WATER  QUALITY, 


Iowa  State  Univ.,  Ames. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-05765 


SOLVING  PROBLEMS  IN  SOIL  MECHANICS, 

For  primary  bibliographic  entry  see  Field   8D. 
W88-05779 
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HYPOLIMNETIC    WITHDRAWAL    AS    LAKE 
RESTORATION  TECHNIQUE, 

York  Univ.,  Downsview  (Ontario).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic   entry  see   Field   5G. 
W88-05162 


HYDRODYNAMIC  DESIGN  OF  A  METALIM- 
NETIC  LAKE  AERATOR, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

For  primary  bibliographic   entry  see   Field   5G. 

W88-05179 


FORMATION  AND  FATE  OF  FERMENTA- 
TION PRODUCTS  IN  HOT  SPRING  CYANO- 
BACTERIAL  MATS, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Microbi- 
ology. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-05188 


SEASONAL  AND  SPATIAL  VARIATIONS  IN 
MERCURY  METHYLATION  AND  DEMETHY- 
LATION  IN  AN  OLIGOTROPHIC  LAKE, 

Wisconsin  Univ.-La  Crosse.  River  Studies  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05189 


DYNAMICS  OF  METHANE  PRODUCTION, 
SULFATE  REDUCTION,  AND  DENITRIFICA- 
TION  IN  A  PERMANENTLY  WATERLOGGED 
ALDER  SWAMP, 

Copenhagen  Univ.  (Denmark).  Dept.  of  General 

Microbiology. 

P.  Westermann,  and  B.  K.  Ahring. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  53,  No.  10,  p  2554-2559,  October 

1987.  1  fig,  3  tab,  40  ref.  Danish  Natural  Science 

Research  Council  Grants   11-3982/4564  and   11- 

5080. 

Descriptors:  'Swamps,  'Methane,  'Sulfates,  *Den- 
itrification,  'Waterlogging,  Alder  trees,  Chemical 
reduction,  Molybdates,  Trimethylamine,  Bacteria, 
Methane  bacteria,  Sulfur  bacteria,  Nitrates,  Ace- 
tates, Methyl  alcohol,  Hydrogen,  Temperature, 
Seasonal  variation. 

The  dynamics  of  sulfate  reduction,  methane  pro- 
duction, and  denitrification  were  investigated  in  a 
permanently  waterlogged  alder  swamp.  Molyb- 
date,  an  inhibitor  of  sulfate  reduction.stimulated 
methane  production  in  soil  slurries,  thus  suggesting 
competition  for  common  substrates  between  sul- 
fate-reducing  and  methane-producing  bacteria.  Ac- 
etate, hydrogen,  and  methanol  were  found  to  stim- 
ulate both  sulfate  reduction  and  methane  produc- 
tion, while  trimethylamine  mainly  stimulated  meth- 
ane production.  Nitrate  addition  reduced  both 
methane  production  and  sulfate  reduction,  either  as 
a  consequence  of  competition  or  poisoning  of  the 
bacteria.  Sulfate-reducing  bacteria  were  only 
slightly  limited  by  the  availability  of  electron  ac- 
ceptors, while  denitrifying  bacteria  were  seriously 
limited  by  low  nitrate  concentrations.  Arrhenius 
plots  of  the  three  processes  revealed  different  re- 
sponses to  temperature  changes  in  the  slurries. 
Methane  production  was  most  sensitive  to  temper- 
ature changes,  followed  by  denitrification  and  sul- 
fate reduction.  No  significant  differences  between 
slope  patterns  were  observed  when  comparing 
summer  and  winter  measurements,  indicating  simi- 
lar populations  regarding  temperature  responses. 
(Author's  abstract) 
W88-05192 


GROUNDWATER/LAKE  DYNAMICS  AND 
CHEMICAL  EVOLUTION  IN  A  SANDY  SILI- 
CATE AQUIFER  IN  NORTHERN  WISCONSIN, 

Wisconsin  Univ.,  Madison.  Dept.  of  Geology. 
G.  J.  Kenoyer. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8618275.  Ph.D  Dissertation,  1986.  174 
p,  22  fig,  3  tab,  78  ref,  7  append. 

Descriptors:  'Surface-groundwater  relations, 
•Limnology,  'Sand  aquifers,  'Lakes,  'Groundwat- 
er movement,  Flow  measurement,  Groundwater 
basins,  Groundwater  runoff,  Chemical  analysis, 
Hydrological  regime,  Silicates,  Model  studies, 
Geohydrology,  Precipitation,  Evaporation, 
Aquifers. 

Groundwater  flow  and  chemistry  in  a  sandy  sili- 
cate aquifer  in  northern  Wisconsin  were  studied  to 
determine  processes  which  promote  stability.  Stud- 
ies were  concentrated  on  the  groundwater  system 
around  Crystal  lake  in  which  significant  ground- 
water chemical  evolution  occurred  over  short 
flowpaths.  The  seasonal  flux  of  water  and  dis- 
solved solids  to  Crystal  Lake  from  the  groundwat- 
er systems,  and  the  importance  of  groundwater  in 
regulating  the  lake's  chemical  and  hydrologic 
budgets  were  examined.  A  method  is  introduced 
for  determining  the  anisotropy  of  hydraulic  con- 
ductivity by  comparing  the  velocity  of  a  dye  tracer 
in  the  groundwater  to  measured  head  gradients. 
Groundwater  chemical  evolution  along  flow  paths 
in  the  aquifer  are  analyzed  and  concentrations  of 
pH,  alkalinity,  and  PC02  are  compared  to  ground- 
water age.  Spatial  patterns  of  major  chemical  con- 
stituents are  interpreted  in  terms  of  silicate  mineral 
weathering.  Computer  models  are  used  to  identify 
possible  reactions  and  simulate  chemical  evolution 
along  groundwater  flow  paths.  A  network  of  pie- 
zometers in  and  around  Crystal  Lake  helped  to 
establish  spatial  patterns  of  groundwater  flow  and 
chemistry  in  the  sandy  silicate  aquifer,  and  moni- 
toring of  piezometers  showed  monthly  variations 
in  the  flux  of  groundwater  and  dissolved  chemical 
constituents  to  the  lake.  Evaporation,  precipitation, 
and  dryfall  were  also  monitored.  No  streamflow  or 
overland  runoff  to  the  lake  occurs  in  the  sandy 
terrain.  (Cremmins-AEPCO) 
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FIELD  AND  BASIN  SCALE  WATER  QUALITY 
MODELS  FOR  EVALUATING  AGRICULTUR- 
AL NONPOINT  POLLUTION  ABATEMENT 
PROGRAMS  IN  A  SOUTH  FLORIDA 
FLATWOODS, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 
Engineering. 

For  primary  bibliographic  entry  see  Field  5G. 
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EFFECTS  OF  WATER  LEVEL  FLUCTUATIONS 
ON  ALGAL  COMMUNITIES  OF  FRESHWA- 
TER MARSHES, 

Iowa  State  Univ.,  Ames.  Dept.  of  Botany. 
S.  M.  Hosseini. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8627119.  Ph.D  Dissertation,  1986.  1  fig, 
12  tab,  161  ref,  4  append. 

Descriptors:  'Flooding,  'Epiphytes,  'Limnology, 
'Marshes,  'Phytoplankton,  'Wetlands,  'Aquatic 
productivity,  'Algal  growth,  Biomass,  Algae,  Ma- 
crophytes,  Chlorophyll,  Carbon,  Nitrogen. 

The  effect  of  prolonged  flooding  on  the  productiv- 
ity of  epiphyton  and  phytoplankton  in  freshwater 
marshes,  the  biomass  of  phytoplankton  and  epiphy- 
ton due  to  flooding  in  a  freshwater  marsh,  and  the 
spatial  and  temporal  heterogeneity  of  epiphyton 
and  phytoplankton  in  wetlands  were  investigated. 
Physico-chemical  parameters  were  correlated  with 
estimates  of  phytoplankton  and  epiphyton  produc- 
tivity and  biomass  and  the  total  annual  productivi- 
ty of  epiphyton  and  phytoplankton  algae  in  a  wet- 
land under  different  environmental  conditions  was 
estimated.  In  both  1982  and  1983,  prolonged  flood- 
ing did  not  significantly  increase  epiphyton  net 
productivity  and  biomass  per  unit  area  of  artificial 
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substrata.  However,  available  surface  area  for  cpi- 
phyton  increased  three  to  four  times  in  flooded 
marshes  compared  to  unflooded  ones;  therefore, 
annual  productivity  and  biomass  per  unit  marsh 
area  was  significantly  higher  in  flooded  marshes 
than  in  unflooded  ones.  In  1982,  epiphyton  primary 
productivity  per  unit  area  of  artificial  substrata  in 
marshes  flooded  one  year  was  significantly  higher, 
possibly  because  of  increased  irradiance  in  flooded 
marshes,  which  were  largely  free  of  emergent  ma- 
crophytes.  For  1983,  the  mean  annual  net  primary 
productivity  of  phytoplankton  was  estimated  as 
190  mg  C/wm3/day  for  flooded  marshes  versus 
2290  mg  C/wm/day  for  unflooded  ones.  Increased 
irradiance,  due  to  macrophyte  death,  apparently 
created  favorable  conditions  for  extremely  high 
algal  biomass  in  marshes  flooded  two  years  com- 
pared to  unflooded  ones.  However,  differences  in 
temperature,  substrata  abundance,  and  water  depth 
may  also  play  a  role.  (Cremmins-AEPCO) 
W88-05221 


EUTROPHICATION  IN  WATER  SUPPLY  RES- 
ERVOIRS: GENERAL  IMPACTS  ON  POTABLE 
WATER  PREPARATION, 

Cagliari  Univ.  (Italy).  1st.  di  Igiene  e  Medicina 

Preventiva. 

For  primary  bibliographic  entry  see  Field  5C. 
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EUTROPHICATION  OF  LAKE  SAVA, 

Institut  za  Vodoprivredu  Jaroslav  Cerni,  Belgrade 

(Yugoslavia). 

For  primary  bibliographic  entry  see  Field  5C. 
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RESEARCH  ON  THE  PHYSIOLOGICAL  BASIS 
OF  POPULATION  DYNAMICS  IN  RELATION 
TO  ECOTOXICOLOGY, 

Hoofdgroep  Maatschappelijke  Technologie  TNO, 

Delft  (Netherlands). 

For  primary  bibliographic  entry  see  Field  5C. 
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RESERVOIR  MANAGEMENT, 

Waco  City  Environmental  Quality  and  Water  Pur- 

ficiation  Dept.  (Texas). 

For  primary  bibliographic  entry   see  Field   5G. 
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BRINGING    GREAT    SALT    LAKE    FLOODS 
UNDER  CONTROL, 

Ingersoll-Rand  Co.,  Phillipsburg,  NJ. 

For  primary  bibliographic  entry  see  Field  4A. 
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COMPARISON  OF  FISH  COMMUNITIES  IN  A 
CLEAN-WATER  STREAM  AND  AN  ADJA- 
CENT POLLUTED  STREAM, 

Ohio  State  Univ.,  Columbus.  Environmental  Biol- 
ogy Program. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-05362 


and  modifies  erosional  and  depositions!  surfaces 
which  are  occupied  by  different  species.  To  evalu- 
ate patterns  of  species  occurrence  and  dominance, 
gcomorphic  surfaces  on  Cottonwood  Creek's 
floodplain  were  defined  on  the  basis  of  vertical  and 
horizontal  position  relative  to  the  stream  (i.e., 
flood  frequency),  microtopography  and  particle 
size.  Vegetation  sampling  on  these  surfaces  provid- 
ed data  for  classifying  communities  by  relative 
cover  of  common  riparian  species.  The  results 
indicated  zonation  of  communities  dominated  by 
different  species  in  relation  to  flood-induced  dis- 
turbance. Plant  communities  dominated  by  Salix 
hindsiana  and  annual  grasses  were  found  on  sur- 
faces frequently  flooded  and  subject  to  severe 
scouring  or  deposition.  Populus  fremontii  attained 
dominance  or  shared  dominance  with  S.  hindsiana 
on  less  frequently  flood  surfaces  and  where  parti- 
cle size  indicated  less  disturbance  by  erosion  or 
deposition.  Jugulans  hindsii,  Quercus  lobata  or 
mixed  stands  of  P.  fremontii/J/hindsii/Q.  lobata/S. 
hindsiana  were  dominant  on  infrequently  disturbed 
surfaces.  (Author's  abstract) 
W88-05363 


GRAZING  OF  FRESHWATER  RHODOPHYTA, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Botany. 
J.  A.  Hambrook,  and  R.  G.  Sheath. 
Journal  of  Phycology  JPYLAJ,  Vol.  23,  No.  4,  p 
656-662,  December  1987.  1  fig,  3  tab,  37  ref. 

Descriptors:  *Streams,  *Aquatic  habitats,  'Rhodo- 
phyta,  *Algae,  'Grazing,  Invertebrates,  Food 
habits,  Nutrition,  Amphipods,  Caddisflies,  May- 
flies, Midges,  Aquatic  insects,  Insects,  Protein, 
Lipid. 

Rhodophyta  pieces  were  found  in  the  guts  of  13 
invertebrate  taxa  in  a  stream  ecosystem.  These 
included  two  amphipods,  two  mayfly  larvae,  three 
caddisfly  larvae,  one  beetle  larva,  four  chirono- 
mids,  and  one  snail.  The  frequencies  with  which 
the  Rhodophyta  were  found  in  the  guts  were  as 
follows:  Audouinella,  31%;  Tuomeya,  38%;  Batra- 
chospermum,  46%,  and  chantransia  stages  (not 
easily  identified  to  genus  or  species),  54%.  In  the 
individual  and  choice  experiments,  Audouinella 
was  ingested  at  the  greatest  rate,  followed  by 
Batrachospermum  and  then  Tuomeya,  regardless 
of  the  grazer.  Caloric  values  (Kcal/g  dry  weight) 
were  Audouinella,  5.0;  Batrachospermum,  5.7;  and 
Tuomeya,  6.8.  Ingestion  rates  were  positively  cor- 
related with  protein  content  (highest,  Audouinella, 
32.3%)  and  negatively  correlated  with  lipid  con- 
tent. The  preferred  food,  Audouinella,  is  a  small, 
simple  filament  with  relatively  high  protein  and 
low  lipid  contents.  The  least  favored  food,  Tuo- 
meya, is  a  tough,  branched  pseudoparenchyma 
with  relatively  low  protein  and  high  lipid  contents. 
(Cassar-PTT) 
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INTAKE  OPERATION  FOR  DEEP  COOLING 
RESERVOIRS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 
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OCCURRENCE  OF  VEGETATION  ON  GEO- 
MORPHIC  SURFACES  IN  THE  ACTIVE 
FLOODPLAIN  OF  A  CALIFORNIA  ALLUVIAL 
STREAM, 

Oregon  State  Univ.,  Corvallis.   Dept.  of  Forest 

Science. 

R.  R.  Harris. 

American    Midland    Naturalist    AMNAAF,    Vol. 

118,  No.  2,  p  393^05,  October  1987.  3  tab,  52  ref. 

National  Science  Foundation  grant  BSR-8 112455. 

Descriptors:  'Plant  populations,  'Erosion,  'Vege- 
tation, 'Flood  plains,  'Alluvial  streams,  Cotton- 
wood Creek,  California,  Riparian  vegetation,  Ero- 
sion, Sedimentation,  Geomorphology,  Grasses, 
Salix  hindsiana,  Jugulans  hindsii,  Quercus  lobata, 
Trees,  Shrubs. 

In  the  active  floodplains  of  Cottonwood  Creek,  an 
alluvial  stream  in  California,  conditions  for  the 
establishment  and  growth  of  plants  are  largely 
controlled  by  periodic  flooding.  Flooding  creates 


tors,  primary  production  and  photosyntliriic    pig 
mentl   were   noted   and    phytoplankton   and    zoo 
plankton  in  each  body  of  water  were  studied  quali 
tativcly.  Along  the  different  morphostructural  re- 
gions particular  pond  properties  were  seen     rho 
in  the  north  Extra  Andean  Souther  Patagonia  had 
high  salinity  gradients  and  very  high  conccntra 
tions   of  phosphorus   and    manganese,    3.8   milli- 
grams/liter  and    2   milligrams/liter,    respectively. 
They  tended  to  be  very  shallow,  with  low  trans- 
parency and  a  high  concentration  of  suspended 
materials.    Ponds   surrounding   lakes   had   brown, 
shallow    water   and   high   chlorophyll    values;    in 
some  cases,  iron  concentrations  were  also  signifi- 
cant. In  the  southern  region,  Fueguian  Cordillera, 
little  bog  ponds  with  high  concentrations  of  humic 
substances  and   a  pH   of  about   5.8   which   were 
surrounded  by  peat  were  encountered.  The  lakes 
exhibited  the  ultraoligotrophic  conditions  of  high 
transparency,  homeothermy,  low  chlorophyll  and 
primary  production  values,  and  soft  water  domi- 
nated by  calcium  bicarbonate.  (Wood-PTT) 
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ASPECTS  OF  THE  UNDERWATER  LIGHT 
FIELD  OF  EIGHT  CENTRAL  NEW  YORK 
LAKES, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 

5.  W.  Effler,  C.  M.  Brooks,  M.  G.  Perkins,  M. 
Meyer,  and  S.  D.  Field. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

6,  p  1193-1201,  December  1987.  3  fig,  4  tab,  23  ref. 

Descriptors:  'Light  penetration,  'Lake  transparen- 
cy, 'Light  attenuation,  'Lakes,  New  York,  Secchi 
disks,  Opacity,  Transparency,  Optical  properties, 
Absorption,  Chlorophyll  a,  Temporal  distribution. 

The  underwater  light  field  of  eight  central  New 
York  lakes  (Cross,  Hatch,  Moraine,  Onondaga, 
Otisco,  Seneca,  Skaneateles,  and  Tuscarora), 
which  represent  a  wide  range  of  trophic  state,  was 
characterized  through  paired  measurements  of 
Secchi  disc  transparency  (SD,  m)  and  diffuse  light 
attenuation  (K  sub  d,  1/m).  A  total  of  90  paired 
measurements  are  included  in  the  data  base.  Sub- 
stantial variability  in  the  K  sub  s  x  SD  product 
with  time  within  individual  systems,  and  among 
systems,  was  observed,  which  indicates  differences 
in  the  relative  contributions  of  absorption  and  scat- 
tering due  to  attenuation.  More  than  50%  of  the 
temporal  variability  in  K  sub  d  was  attributable  to 
attendant  variations  in  chlorophyll  a  (C,  mg  x  1/cu 
m)  in  only  two  of  the  lakes.  Estimates  of  the 
adsorption  (a,  1/m)  and  scattering  (b,  1/m)  coeffi- 
cients based  on  paired  K  sub  d  and  SD  measure- 
ments compared  well  with  more  precise  determina- 
tions available  for  one  of  the  lakes.  Determinations 
of  a  and  b  for  the  eight  lakes,  from  SD  and  K  sub  d 
measurements,  indicated  great  system-specificity 
and  temporal  variability  in  these  characteristics. 
The  temporal  variability  in  relative  contributions 
of  a  and  b  to  K  sub  d  is  consistent  with  covariation 
of  different  attenuating  components  and  the  lack  of 
correlation  between  C  and  K  sub  d  in  most  of  the 
study  lakes.  (Author's  abstract) 
W88-05424 


LIMNOLOGICAL  INVESTIGATION  IN 
TIERRA  DEL  FUEGO  -  ARGENTINA, 

Universidad   Nacional   de   La   Plata   (Argentina). 

Inst,  de  Limnologia. 

A.  A.  Mariazzi,  V.  H.  Conzonno,  J.  Ulibarrena,  J. 

C.  Paggi,  and  J.  L.  Donadelli. 

Biologia  Acuatica,  No.  10,  p  1-74,  1987.  5  fig,  3 

tab,  26  ref,  append. 

Descriptors:  'Lakes,  'Ponds,  'Plankton,  'Tierra 
del  Fuego,  Argentina,  Limnology,  Lake  morphol- 
ogy, Glacial  lakes,  Oligotrophy  lakes,  Geomor- 
phology, Salinity,  Physical  properties,  Phosphorus, 
Manganese,  Humic  acids,  Hydrogen  ion  concen- 
tration, Water  temperature,  Chemical  properties, 
Phytoplankton,  Zooplankton. 

During  November  1983  surveys  were  made  of 
eight  glacial  lakes  and  eleven  ponds  in  the  Terri- 
tory of  Tierra  del  Fuego,  Argentina.  Geoenviron- 
mental  characteristics,  physical  and  chemical  fac- 


PRODUCTION  RATE  OF  PLANKTONIC  BAC- 
TERIA IN  THE  NORTH  BASIN  OF  LAKE 
BIWA,  JAPAN, 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 
Station. 
T.  Nagata. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  12,  p  2872-2882,  Decem- 
ber 1987.  8  fig,  8  tab,  43  ref.  Ministry  of  Education, 
Science  and  Culture  of  Japan  grant  61790227. 

Descriptors:  'Lakes,  'Bacteria,  'Plankton,  'Pro- 
ductivity, Aquatic  productivity,  Lake  Biwa,  Japan, 
Seasonal  variation,  Vertical  distribution,  Thymi- 
dine uptake  rate,  Growth  rate,  Radioactive  tracers, 
Primary  productivity. 

Vertical  and  seasonal  variations  in  the  cell  number 
and  production  rate  of  planktonic  bacteria  were 
investigated  at  a  pelagic  site  (water  depth,  ca.  72 
m)  of  the  north  basin  of  Lake  Biwa  during  April  to 
October  1986.  The  (methyl-H3)thymidine  uptake 
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rate  into  a  cold  trichloroacetic  acid-insoluble  frac- 
tion and  the  frequency  of  dividing  cells  (FDCs) 
were  measured  for  each  sample  as  indices  of  the 
bacterial  production  rate.  The  seasonal  data  of 
bacterial  number,  thymidine  uptake  rate,  and  bac- 
terial growth  rate  based  on  the  FDCs  were  corre- 
lated with  one  another.  These  bacterial  variables 
were  not  correlated  positively  with  the  chloro- 
phyll a  concentration.  Vertically,  the  maxima  of 
both  bacterial  number  and  the  thymidine  uptake 
rate  were  found  in  the  euphotic  zone.  The  direct 
counting  of  bacteria  and  the  measurements  of  thy- 
midine uptake  rate  combined  with  the  size-frac- 
tionation  method  revealed  that  more  than  90%  of 
the  bacterial  biomass  and  production  rate  were 
attributed  to  unattached  bacteria  throughout  the 
investigation  period.  The  carbon  flux  estimates  of 
bacterial  production  were  less  certain  due  to  the 
variability  of  the  conversion  factor  for  the  thymi- 
dine uptake  method  and  that  of  the  calibration  for 
the  FDC  method,  but  even  when  the  conservative 
range  of  bacterial  net  production  rate  was  used  (5 
to  60  micrograms  of  carbon  per  liter  per  day),  it 
can  be  suggested  that  bacterial  net  production  in 
the  investigated  area  was  a  significant  fraction  (ca. 
30%)  of  the  level  of  the  primary  production  rate  in 
the  same  water  basin.  (Author's  abstract) 
W88-05450 


EFFECTS  OF  A  CARBAMATE  INSECTICIDE, 
CARBARYL,  ON  THE  SUMMER  PHYTO-  AND 
ZOOPLANKTON  COMMUNITIES  IN  PONDS, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan).  Environmental  Biology  Div. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-05458 


FIELD  EVALUATION  OF  CONTROLLED  RE- 
LEASE COPPER  GLASS  AS  A  MOLLUSCI- 
CIDE  IN  SNAIL  CONTROL, 

Blair  Research  Lab.,  Harare  (Zimbabwe). 
For  primary  bibliographic  entry  see  Field  5F. 
W88-05494 


TOPOGRAPHIC  WAVES  IN  RECTANGULAR 
BASINS, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland).    Versuchsanstalt    fuer    Wasserbau, 

Hydrologie  und  Glaziologie. 

T.  Stocker,  and  K.  Hutter. 

Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  185,  p 

107-120,  December  1987.  8  fig,  5  tab,  15  ref. 

Descriptors:  'Topographic,  *Waves,  ♦Mathemati- 
cal models,  *Lake  basins,  'Rectangular  basins, 
Bays,  Channels,  Basins,  Bathymetry,  Topography, 
Wave  reflection. 

The  channel  model  of  Stocker  and  Hutter  is  used 
to  construct  topographic  wave  solutions  in  a  rec- 
tangular basin  on  the  f-plane  with  variable  but 
symmetric  bathymetry.  It  is  shown  that,  in  a 
narrow  period  band,  three  types  of  eigenmodes  can 
be  discerned  which  exhibit  local,  midscale  and 
global  structure,  respectively.  Wave  motion  can  be 
trapped  either  at  the  long  sides  of  the  elongated 
basin  (channel  mode)  or  at  the  ends  of  it  (bay 
mode)  or  alternatively,  a  basinwide  phase  rotation 
is  observed  (Ball  mode).  The  new  bay  modes  are 
explained  as  resonances  of  topographic  wave  re- 
flection in  a  semi-infinite  channel.  The  influence  of 
the  variation  of  the  aspect  ratio  of  the  rectangle 
and  the  topography  parameter  on  the  wave  periods 
is  also  investigated.  (Author's  abstract) 
W88-05501 


DYNAMIC  MODEL  OF  IN-LAKE  ALKALINI- 
TY GENERATION, 

-iinnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05531 


INTERANNUAL  VARIABILITY  OF  THE  HY- 
DROLYTIC  CHARACTERISTICS  AND  PRO- 
DUCTIVITY OF  THE  PHYTOPLANKTON  IN 
LARGE  WATER  BODIES  OF  THE  NORTH- 
WEST USSR, 


Akademiya  Nauk  SSSR,  Leningrad.  Inst.  Ozerove- 

deniya. 

O.  B.  Belyakova. 

Doklady  Biological  Sciences  DKBSAS,  vol.  293, 

No.  1-6,  p  325-329,  November  1987.  1  fig,  3  tab,  15 

ref.    Translated    from    Doklady   Akademii    Nauk 

SSSR,  Vol.  294,  No.  4,  p  1017-1021,  June  1987. 

Descriptors:  *Phytoplankton,  "USSR,  'Water 
temperature,  'Photosynthesis,  'Limnology,  'Or- 
ganic matter,  'Lakes,  Data  interpretation,  Primary 
productivity,  Correlation  coefficient,  Seasonal  var- 
iation. 

The  development  of  methods  for  determining  the 
rate  of  photosynthesis  of  phytoplankton  has  en- 
abled direct  measurement  of  the  rate  of  photosyn- 
thesis as  a  value  proportional  to  the  quantity  of 
newly  formed  organic  material  in  the  water  body 
per  unit  of  time.  Correct  determinations  of  the 
level  of  primary  production  of  the  plankton  in 
large  water  bodies  in  the  northwest  USSR  were 
commenced  two  decades  ago.  Analysis  of  pub- 
lished data,  relating  to  the  level  of  planktonic 
photosynthesis  during  the  period  1967-1982, 
showed  a  relationship  between  the  quantity  of 
organic  material  produced  by  plankton  and  the 
temperature  conditions  in  the  water  body  during 
the  vegatative  period.  The  correlation  coefficient 
for  the  photosynthesis  and  water  temperature 
values  (normalized  relative  to  the  mean  value  for 
the  water  body)  was  0.562  for  a  confidence  level  of 
0.99.  In  large  water  bodies  with  mean  values  for 
the  rate  of  water  replacement  over  many  years  was 
found  to  be  0.4  per  year,  there  was  found  to  be  a 
negative  connection  between  phytoplankton  pro- 
ductivity and  the  interannual  variability  of  water 
replacement  in  the  lakes.  For  the  sample,  the  cor- 
relation coefficient  between  photosynthesis  and 
rate  of  nominal  water  replacement  values  was  - 
0.468  (confidence  level  =  0.98).  For  photosynthe- 
sis values  the  coefficient  was  +0.523(  confidence 
level  =  0.99).  The  correlation  coefficient  for  the 
three  values  analyzed  was  +0.619  plus  or  minus 
0.082  (confidence  level  =  0.999.  Thus,  in  large 
water  bodies  of  north-west  USSR,  the  maximum 
photosynthesis  values  fall  in  years  of  relatively 
high  temperature  and  minimum  nominal  water  rate 
replacement  values.  There  was  also  found  to  be  a 
high  level  of  correlation  between  relative  tempera- 
ture variations  and  the  level  of  water  replacement 
for  the  last  30  years.  (Roseman-PTT) 
W88-05577 


NITROGEN  GAS  SUPERSATURATION  IN 
THE  RECENT  SEDIMENTS  OF  LAKE  ERIE 
AND  TWO  POLLUTED  HARBORS, 

Wright  State  Univ.,  Dayton,  OH.  Dept.  of  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-05594 


VERTICAL  EDDY  DIFFUSIVrrY  DETER- 
MINED WITH  RN222  IN  THE  BENTHIC 
BOUNDARY  LAYER  OF  ICE-COVERED 
LAKES, 

Wisconsin  Univ. -Madison.  Water  Chemistry  Lab. 
J.  A.  Colman,  and  D.  E.  Armstrong. 
Limnology  and  Oceanography  LIOCAH,  Vol.  32, 
No.  3,  p  577-590,  May  1987.  5  fig,  5  tab,  37  ref. 
State  of  Wisconsin,  Project  R/MW-11. 

Descriptors:  'Radon  radioisotopes,  'Diffusion, 
'Radium  radioisotopes,  'Eddy  diffusion,  'Benthic 
environment,  'Iced  lakes,  'Limnology,  'Mixing, 
Radioisotopes,  Environment,  Lakes,  Solute  trans- 
port, Model  studies,  Isotopic  tracers. 

Concentration  gradients  of  Rn222  and  Ra226  were 
analyzed  in  the  benthic  boundary  of  seven  ice- 
covered  lakes  to  investigate  vertical  eddy  diffusi- 
vity,  K  sub  z.  Sediment-free  samples,  retrieved 
with  a  tubing  sampler  from  as  close  to  the  bottom 
as  14  cm,  showed  that  sharp  Rn222  gradients  per- 
sist over  the  sediments.  A  three-dimensional  ana- 
lytical mixing  model  indicated  horizontal  mixing 
would  not  supply  significant  amounts  of  Rn222  to 
midlake  profiles  in  some  flat-bottomed  lakes  under 
ice  cover.  One-dimensional  analysis  of  the  profiles 
permitted  observation  of  change  in  K  sub  z  with 
height  above  the  sediments.  Computed  K  sub  z 


values  usually  decreased  in  a  given  lake  toward  the 
sediments.  The  range  in  K  sub  z  from  all  lakes 
studies  was  0.30  sq  cm/s  at  3.61  m  above  the 
bottom  to  0.00032  sq  cm/s  at  0.23  m,  both  in  Lake 
Mendota.  The  correlation  between  K  sub  z  and  the 
buoyancy  density  was  computed.  This  relationship 
indicates  turbulence  arising  from  shear  flow  influ- 
ences the  vertical  mixing  in  the  winter  boundary 
layer.  Retarded  mixing  in  the  profundal  boundary 
layer  restricts  vertical  solute  transport  in  some  ice- 
covered  lakes.  (Author's  abstract) 
W88-05605 


BIOMASS  AND  PRODUCTION  OF  SMALL 
AND  LARGE  FREE-LIVING  AND  ATTACHED 
BACTERIA  IN  LAKE  CONSTANCE, 

Konstanz   Univ.   (Germany,   F.R.).   Limnological 

Inst. 

M.  Simon. 

Limnology  and  Oceanography  LIOCAH,  Vol.  32, 

No.  3,  p  591-607,  May  1987.  9  fig,  4  tab,  65  ref. 

Deutsche  Forschungsgemeinschaft  Grants  No.  Ti 

115/3  and  Ti  115/10-2. 

Descriptors:  'Biomass,  'Limnology,  'Secondary 
productivity,  'Lake  Constance,  'Aquatic  environ- 
ment, 'Aquatic  bacteria,  Bacteria,  Heterotrophic 
bacteria,  Environment,  Populations,  Aquatic  popu- 
lations, Distribution,  Vertical  distribution,  Seasonal 
distribution,  Organic  matter,  Particulate  matter, 
Plankton,  Phytoplankton,  Zooplankton,  Productiv- 
ity,  Aquatic   productivity,   Aquatic   life,   Crusta- 


Cell  numbers,  biomass,  and  secondary  production 
of  small  (0.2-1  micrometers)  and  large  (1.0-3.0  mi- 
crometers) free-living  and  attached  bacteria  were 
studied  in  Lake  Constance.  Biomass  as  well  as 
production  rates  exhibited  large  fluctuations  verti- 
cally and  seasonally.  When  averaged  over  a  year, 
small  free-living  bacteria  were  most  important  for 
recycling  of  organic  matter  since  they  comprised 
77%  of  total  cell  numbers  and  66%  of  bacterial 
secondary  production.  Large  free-living  bacteria 
contained  roughly  half  of  the  total  bacterial  bio- 
mass because  of  their  relatively  larger  cell  size. 
Although  attached  bacteria  usually  were  of  minor 
importance,  they  occasionally  comprised  about 
half  of  total  bacterial  production.  During  the  phy- 
toplankton spring  bloom  when  bacterial  produc- 
tion reached  its  maximum,  60-80%  of  all  free-living 
bacteria  were  active  as  shown  by  autoradiography. 
During  that  period  a  high  portion  of  detrital  parti- 
cles was  colonized  by  metabolically  active  cells. 
The  data  suggest  that  biomass,  cell  size,  and  pro- 
duction of  free-living  bacteria  are  controlled  by 
substrate  input  and  grazing  of  either  heterotrophic 
microflagellates  or  crustacean  zooplankton.  In  con- 
trast, biomass  and  production  of  attached  bacteria 
appear  to  be  predominantly  controlled  by  substrate 
input  of  readily  decomposable  particulate  organic 
matter.  (Author's  abstract) 
W88-05606 


SPATIAL  AND  TEMPORAL  VARIATION  IN 
HYPOLIMNETIC  OXYGEN  DEFICITS  OF  A 
MULTIDEPRESSION  LAKE, 

Baylor  Univ.,  Waco,  TX.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-05609 


CHLORIDE  BUDGETS  IN  TRANSIENT 
LAKES:  LAKES  BARINGO,  NAIVASHA,  AND 
TURKANA, 

Edinburgh  Univ.  (Scotland).  Dept.  of  Geophysics. 
C.  E.  Barton,  D.  K.  Solomon,  J  R.  Bowman,  T.  E. 
Ceding,  and  M.  D.  Sayer. 

Limnology  and  Oceanography  LIOCAH,  Vol.  32, 
No.  3,  p  745-751,  May  1987.  5  fig,  1  tab,  17  ref. 
Grants  No.  NERC  GR3/2238  and  NSF  EAR  81- 
19464,  BNS  82-10735,  and  BNS  84-06737. 

Descriptors:  'Limnology,  'Chlorides,  'Mathemati- 
cal models,  'Closed  basins,  'Closed  lakes,  'Sedi- 
mentation rates,  'Lake  Baringo,  'Lake  Naivasha, 
♦Lake  Turkana,  Model  studies,  Lakes,  Africa,  Dif- 
fusion coefficient,  Sediments,  Sedimentation, 
Saline  lakes,  Isotope  studies,  Springs,  Hot  springs. 
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A  numerical  scheme  is  discussed  for  examining  the 
chenucul  evolution  of  closed-basin  lakes  with  high 
sedimentation  rates.  This  model  allows  the  depth 
of  the  lake  to  change  with  time  and  allows  for  a 
difference  between  the  diffusion  coefficients  for 
compacted  sediment  and  the  newly-deposited  urn- 
compacted  sediment.  The  model  is  used  to  examine 
the  history  of  two  closed-basin  lakes  in  the  East 
African  Rift,  Baringo,  which  is  fresh,  and  Turkana, 
which  is  brackish.  Results  suggest  chloride  accu- 
mulation times  on  the  order  of  100-200  and  3,000- 
5,000  yr,  respectively.  Stable  isotopic  studies  of 
waters  from  the  East  African  Rift  show  that  these 
two  lakes,  along  with  Lake  Naivasha,  are  highly 
evaporated,  and  that  Lake  Naivasha  is  the  source 
of  water  of  the  Ol  Oserian  geothermal  field.  The 
hot  springs  to  the  north  of  the  lake  have  a  meteoric 
origin  and  cannot  be  derived  from  Lake  Naivasha 
water.  (Author's  abstract) 
W88-05610 

NEAR  REAL-TIME  FORECASTING  OF  LARGE 
LAKE  SUPPLIES, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  2A. 
W88-05616 


AS,  CD,  CU,  PB,  HG,  AND  ZN  IN  FISH  FROM 
THE  ALEXANDRIA  REGION,  EGYPT, 

Institute  of  Oceanography  and  Fisheries,  Alexan- 
dria (Egypt). 

For  primary  bibliographic  entry  see  Field  5C. 
W88-05625 


LIMNOLOGICAL  EFFECTS  OF  ARTIFICIAL 
AERATION  AT  LAKE  CACHUMA,  CALIFOR- 
NIA, 1980-1984, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic   entry  see  Field   5G. 

W88-05696 


OUR   NATIONAL   WETLAND   HERITAGE:   A 
PROTECTION  GUIDEBOOK, 

For  primary  bibliographic  entry  see  Field  6E. 
W88-05703 


NORTH  ALABAMA  WATER  QUALITY  AS- 
SESSMENT. VOLUME  VII:  CONTAMINANTS 
IN  BIOTA, 

Tennessee  Valley  Authority,  Knoxville.  Div.  of 

Air  and  Water  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05716 


VERTICAL,  HORIZONTAL,  AND  DIEL  DIS- 
TRIBUTION OF  INVERTEBRATE  DRIFT  IN 
THE  LOWER  MISSISSIPPI  RrVER, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
D.  C.  Beckett,  and  R.  L.  Kasul. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A181  439. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Technical  Report  No.  E-87-5,  March  1987.  Final 
Report.  36  p,  3  fig,  4  tab,  22  ref. 

Descriptors:  'Mississippi  River,  'Invertebrates, 
*Drift,  'Distribution  patterns,  Vertical  distribu- 
tion, Seasonal  variation,  Periodicity,  Ecosystems, 
Streamflow. 

Lower  Mississippi  River  macroinvertebrate  drift 
densities  and  composition  were  determined  at  3-hr 
intervals  over  24-hr  periods  in  mid-May  and  early 
June  1982.  Samples  were  taken  at  the  surface, 
middepth,  and  near  the  bottom  at  a  nearshore 
sampling  station  and  at  the  surface  and  middepth  at 
a  sampling  station  near  the  navigation  channel. 
The  overall  mean  drift  density  equaled  35.0  inver- 
tebrates/100 cu  m  of  water.  Overall,  Chaoboms 
larvae  were  the  most  common  invertebrates  col- 
lected, followed,  respectively,  by  chironomid 
pupae,  Hydra  sp.,  Hydropsyche  orris,  and  Hexa- 
genia  sp.  The  abundances  of  various  taxa  in  the 


Lower  Mississippi  River's  drift  seem  to  change 
markedly  on  a  site-to-site  basis,  as  a  function  of  the 
physical  characteristics  of  the  river  and  its  sub- 
strates in  a  certain  area.  This  site-to-site  heteroge- 
neity, coupled  with  the  lack  of  lateral  homogeneity 
and  the  definite  diel  periodicity  exhibited  by  some 
taxa,  provides  evidence  that,  even  in  an  immense 
river  such  as  the  Mississippi,  many  of  the  orga- 
nisms drift  as  they  do  in  small  streams,  traveling 
relatively  short  distances  with  total  movement 
rather  saltatory.  (Lantz-PTT) 
W88-05719 


MUSSELWATCHING      IN      THE      BUFFALO 
RIVER,  TIMES  BEACH  AND  LAKE  ERIE, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-05720 


HYDROLOGY  AND  WATER  RESOURCES  IN 
TROPICAL  REGIONS, 

For  primary  bibliographic  entry  see  Field  2A. 
W88-05776 


ASSOCIATION  OF  CHLOROPHYLL  A  WITH 
PHYSICAL  AND  CHEMICAL  FACTORS  IN 
LAKE  ONTARIO,  1967-1981, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 
For  primary  bibliographic  entry  see  Field  7A. 

W88-05882 


STATISTICAL  ASSESSMENT  OF  A  LIMNOLO- 
GICAL DATA  SET, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-05889 


21.  Water  In  Plants 


EVALUATION  OF  THE  IMPACT  OF  TWO 
COMMON  AQUATIC  PLANTS,  TYPHA  LATI- 
FOLIA  AND  EICHORNIA  CRASSIPES,  ON 
WATER  LOSS  FROM  FRESHWATER  PONDS, 

Auburn  Univ.,  AL.  Dept.  of  Fisheries  and  Allied 

Aquacultures. 

For  primary  bibliographic  entry  see   Field  2D. 

W88-05202 


PREDICTIONS  OF  FIELD  PRODUCTIVITY 
FOR  AGAVE  LECHUGUILLA, 

Centro  de  Investigacion  en  Quimica  Aplicada,  Sal- 
tillo  (Mexico). 
E.  Quero,  and  P.  S.  Nobel. 

Journal  of  Applied  Ecology  JAPEAI,  Vol.  24,  No. 
3,  p  1053-1062,  December  1987.  6  fig,  24  ref. 
Centro  do  Investigacion  en  Quimica  Apicada 
project  UW-0203,  U.S.  Department  of  Energy  Ec- 
ological Research  Division  contract  DE-AC03-76- 
SF00012. 

Descriptors:  *Soil-water-plant  relationships,  'Irri- 
gation effects,  'Desert  plants,  'Agave,  'Productiv- 
ity, Plant  fibers,  Fiber  crops,  Plant  growth,  Plant 
populations,  Mexico,  Rainfall,  Water  index, 
Carbon  dioxide,  Environmental  productivity 
index,  Soil  moisture  deficiency,  Moisture  deficien- 
cy, Temperature,  Photosynthesis. 

The  productivity  of  the  water-conserving  plant, 
Agave  lechuguilla,  was  studied  under  natural  con- 
ditions in  southern  Coahuila,  Mexico,  near  the 
center  of  its  natural  distribution.  Its  range  spans 
1300  km  from  Texas  and  New  Mexico  southward 
over  100,000  sq  km  of  rocky  soils  which  receive 
annual  rainfall  of  200-800  mm.  Net  C02  uptake 
over  24-hour  periods  was  used  to  assess  plant 
productivity.  C02  uptake  during  the  dry  season 
could  be  increased  fourfold  by  irrigation  and 
nearly  threefold  by  increasing  the  total  daily  pho- 
tosynthetically  active  radiation  (PAR)  in  the 
planes  of  the  leaves  from  6  to  17  mol/sq  m.  Pro- 
ductivity, measured  as  the  number  of  leaves  that 
unfolded  each  month,  was  highly  correlated  with 
an  environmental  productivity  index  (EPI)  based 


on  water  status,  temperature  and  PAR.  Annual 
lil'I  varied  throughout  the  agave's  range  of  1 1 
states  in  Mexico  and  2  stales  in  the  U.S.  from  0  12 
in  the  north  to  0.49  in  the  south,  reflecting  primari- 
ly a  threefold  higher  water  index  caused  by  a 
fourfold  increase  in  annual  precipitation  to  the 
south.  The  monthly  water  index  averaged  0.30  in 
the  dry  northern  region  to  0.86  in  the  south.  Pro- 
ductivity of  agave  growing  in  its  natural  range 
would  never  be  greater  than  half  of  that  expected 
under  wet  conditions,  optimal  temperatures,  and 
saturating  PAR.  (Cassar-PTT) 
W88-05368 


TREE  RING-BASED  RECONSTRUCTION  OF 
ANNUAL  PRECIPITATION  IN  THE  SOUTH- 
CENTRAL  UNITED  STATES  FROM  1750  TO 
1980, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  2B. 
W88-05541 


LEAF  WATER  AND  CARBOHYDRATE 
STATUS  OF  VA  MYCORRHIZAL  ROSE  EX- 
POSED TO  DROUGHT  STRESS, 

Washington  State  Univ.,  Pullman.  Dept.  of  Horti- 
culture and  Landscape  Architecture. 
R.  M.  Auge,  K.  A.  Schekel,  and  R.  L.  Wample. 
Plant  and  Soil  PLSOA2,  Vol.  99,  No.  2-3,  p  291- 
302,  1987.  1  fig,  3  tab,  37  ref. 

Descriptors:  'Leaves,  'Water  potential,  'Mycorr- 
hizae,  'Roses,  'Water  Stress,  'Carbohydrates, 
•Plant  Physiology,  Fertilization,  Drought,  Chloro- 
phyll, Starch,  Water  deficit,  Osmotic  Pressure,  Or- 
namentals. 

Shoot  water  relations  and  carbohydrate  levels 
were  compared  for  droughted  nonmycorrhizal  and 
vesicular-arbuscular  (VA)  mycorrhizal  Rosa  hy- 
brida  L.  cv.  'Samantha'  plants  grown  with  high 
and  low  phosphorus  fertilization.  Leaf  diffusive 
conductance  (g  sub  1)  of  plants  colonized  by 
Glomus  intraradices  Schenk  and  Smith  and 
Glomus  deserticola  Trappe,  Bloss  and  Menge  were 
2  x  and  1.5  x  greater,  respectively,  than  in  nonmy- 
corrhizal plants.  Regardless  of  P  fertilization,  leaf 
osmotic  and  bulk  water  potentials  were  0.5  to  1.1 
MPa  higher  in  mycorrhizal  than  in  nonmycorrhizal 
plants.  Leaf  starch,  chlorophyll  and  water  contents 
were  higher  in  G.  intraradices-colonized  plants 
than  in  the  high-P  nonmycorrhizal  plants,  while 
fructose,  glucose  and  total  soluble  carbohydrates 
were  lower.  Level  of  P  fertilization  had  no  effect 
on  water  relations  or  soluble  carbohydrate  content 
of  nonmycorrhizal  roses.  The  water  status  of 
droughted  rose  was  improved  more  by  G.  intrara- 
dices than  by  G.  deserticola.  (Author's  abstract) 
W88-05569 


IMPACT  OF  POTASSIUM,  SODIUM,  AND  SA- 
LINITY ON  THE  PROTEIN-AND  FREE 
AMINO  ACID  CONTENT  OF  WHEAT  GRAIN, 

Nevada  Univ.,  Reno.  Dept.  of  Plant  Science. 
For  primary  bibliographic  entry  see  Field  3C. 
W88-05570 


SEASONAL     CHANGES     IN     THE     TRACE 
METALS  IN  SALT  MARSH  ANGIOSPERMS, 

Bielefeld  Univ.  (Germany,  F.R.).  Fakultaet  fuer 

Biologic 

For  primary  bibliographic  entry  see  Field  2L. 

W88-05653 


23.  Erosion  and  Sedimentation 


RUNOFF  LOSSES  FROM  EIGHT  WATER- 
SHEDS AS  INFLUENCED  BY  SOIL  COVER 
CONDITION  AND  MANAGEMENT  SYSTEMS 
AT  EL  RENO,  OKLAHOMA, 

Oklahoma  State  Univ.,  Stillwater.  Graduate  Coll. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05210 
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LAKE  SEDIMENTATION  REDUCTION  TECH- 
NIQUES, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For   primary   bibliographic   entry   see   Field   4D. 
W88-05353 


OCCURRENCE  OF  VEGETATION  ON  GEO- 
MORPHIC  SURFACES  IN  THE  ACTIVE 
FLOODPLAIN  OF  A  CALIFORNIA  ALLUVIAL 
STREAM, 

Oregon  State  Univ.,  Corvallis.   Dept.   of  Forest 

Science. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-05363 


CONTRIBUTION  OF  C14  DATING  TO  A 
BETTER  UNDERSTANDING  OF  THE  POM 
BEHAVIOUR  IN  ESTUARIES, 

Institut  de  Geologie  du  Bassin  d'Aquitaine,  Ta- 

lence  (France). 

For  primary  bibliographic  entry  see  Field  2L. 

W88-05375 


PROCESS-ORIENTED  ESTIMATION  OF  SUS- 
PENDED SEDIMENT  CONCENTRATION, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

K.  N.  Irvine,  and  J.  J.  Drake. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
6,  p  1017-1025,  December  1987.  7  fig,  2  tab,  35  ref. 

Descriptors:  *Suspended  sediments,  *Sediment 
concentration,  'Mathematical  models,  'Model 
studies,  'Data  interpretation,  Mathematical  studies, 
Mathematical  equations,  Regression  analysis,  Au- 
sable  River,  Canada,  Rivers,  Seasonal  variation, 
Ontario. 

Least  squares  regression  and  ARIMA  models  were 
developed  from  suspended  sediment  data  for  the 
Ausable  River,  Southern  Ontario,  Canada.  A  poor 
correlation  between  discharge  and  suspended  sedi- 
ment concentration  results  from  the  dynamics  of 
the  physical  system,  including  seasonality,  anteced- 
ent conditions,  and  hysteresis.  Regression  model 
results  were  significantly  improved  by  the  division 
of  the  data  into  seasons  and  the  addition  of  simple, 
but  physically  meaningful  variables.  Misleading 
improvements  obtained  from  the  regression  of  sedi- 
ment load  and  discharge  are  discussed.  ARIMA 
models  provided  accurate  forecasts  of  sediment 
concentration  on  a  real-time  basis,  but  the  rigorous 
data  requirements  limit  their  use  in  modeling  sus- 
pended sediment  concentrations  in  Canadian 
Rivers.  (Author's  abstract) 
W88-054O3 


MODELING  THE  EFFECTS  OF  URBANIZA- 
TION ON  BASIN  WATER  YIELD  AND  RESER- 
VOIR SEDIMENTATION, 

Agricultural  Research  Service,  Temple,  TX. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-05413 


BED  LOAD  TRANSPORT  REGIME  OF  A 
SMALL  FOREST  STREAM, 

Forest   Service,   Ogden,   UT.   Intermountain   Re- 
search Station. 
R.  C.  Sidle. 

Water  Resources  Research  WRERAO,  Vol.  24, 
No.  2,  p  207-218,  February  1988.  13  fig,  3  tab,  26 
ref. 

Descriptors:  'Bed  load,  'Sediment  transport, 
'Channel  morphology,  'Streamflow,  'Storm  flow, 
Seasonal  variation,  Riffles,  Pools,  Hysteresis,  Hy- 
drographs,  Flow,  Streams. 

Bed  load  transport  in  a  small  gravel-bedded  stream 
on  Chichago  Island,  Alaska,  was  measured  for  33 
autumn  storm  flows  during  1980  through  1985  to 
determine  temporal  and  spatial  trends  within  a 
riffle-pool-riffle  sequence.  The  transport  of  fine 
sediment  was  more  frequent  than  coarse  sediment. 
Scouring  of  coarse  material  in  the  reach  appeared 
to  be  triggered  only  by  high  flows  with  T  sub  r  > 
or  =  5  years.  Within  a  given  storm  season,  both 
antecedent    storm    history    and    cumulative    flow 


(above  the  threshold  for  bed  load  transport,  0.25 
cu  m/sec)  influenced  bed  load  transport;  however, 
the  effects  of  these  seasonal  factors  changed  from 
year  to  year,  presumably  in  response  to  storage 
and  release  of  sediment  around  large  organic 
debris  upstream.  Hysteresis  loops  existed  in  bed 
load  transport  versus  flow  plots  for  many  storms. 
Fine  bed  load  material  was  more  subject  to  such 
differential  transport  over  the  storm  hydrograph 
than  was  coarse  material.  During  the  6-year 
period,  both  riffles  scoured  along  most  of  the  chan- 
nel width  while  the  middle  portion  of  the  pool 
filled.  (Author's  abstract) 
W88-05435 


BED  LOAD  TRANSPORT  FLUCTUATIONS  IN 
A  GRAVEL  BED  LABORATORY  CHANNEL, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Earth,  Atmospheric  and  Planetary  Sciences. 

R.  A.  Kuhnle,  and  J.  B.  Southard. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  2,  p  247-260,  February  1988.  22  fig,  7  tab,  45 

ref.  NSF  Grant  EAR  8415466. 

Descriptors:  'Bed  load,  'Sediment  transport, 
'Gravel  beds,  'Flumes,  'Streamflow,  Channels, 
Sediments,   Gravel,   Transport,   Flow,   Bed  load. 

Flume  experiments  were  conducted  to  investigate 
the  mechanisms  of  transport  of  a  gravel-sand  mix- 
ture by  shallow  unidirectional  flows.  Two  water 
recirculating  sediment  feed  flumes  were  used:  one 
with  a  6  m  long  and  0. 1 5  m  wide  channel  and  other 
with  an  1 1  m  long  channel  with  widths  of  0.74  m 
and  0.53  m.  The  sediment,  poorly  sorted  gravel 
with  a  mean  size  of  3  mm,  was  fed  at  the  upstream 
end  of  the  channel  at  steady  rates  from  0.03  kg/ 
sec/m  to  1.0  kg/sec/m.  Sediment  transport  rate 
out  of  the  channel  varied  in  all  runs,  at  approxi- 
mate periods  of  3  min  in  the  runs  with  high  trans- 
port rates  to  14  min  in  the  runs  with  low  transport 
rates.  The  runs  with  low  transport  rates  also 
showed  fluctuations  in  total  transport  rate  at  peri- 
ods of  about  25  min.  Transport  rates  of  each  size 
fraction  varied  with  time  in  a  distinctive  pattern  in 
all  runs.  The  time  variations  were  caused  by  the 
migration  of  very  long  and  low  bed  load  sheets  in 
the  runs  with  low  to  moderate  transport  rates  and 
dunelike  bed  forms  in  the  run  with  the  highest 
transport  rate.  The  bed  surface  in  all  runs  was 
coarser  in  size  than  the  original  sediment  mix 
except  that  with  the  highest  transport  rate  (run  H5) 
in  which  the  size  distribution  was  nearly  the  same 
as  the  original.  (Author's  abstract) 
W88-05439 


TURBIDITY  CURRENT  ACTIVITY  IN  A  BRIT- 
ISH COLUMBIA  FJORD, 

Louisiana  State  Univ.,  Baton  Rouge. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-05504 


REAL-TIME  LANDSLIDE  WARNING  DURING 
HEAVY  RAINFALL, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-05505 


FLOW  PROCESSES  IN  A  CURVED  ALLUVIAL 
CHANNEL, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-05529 


HYDROGEOCHEMICAL  CYCLING  AND 
CHEMICAL  DENUDATION  IN  THE  FORT 
RIVER  WATERSHED,  CENTRAL  MASSACHU- 
SETTS: AN  APPRAISAL  OF  MASS-BALANCE 
STUDIES, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Geology 
and  Geography. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-05535 


VARIABILITY    OF    BED    LOAD    MEASURE- 
MENT, 


Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Earth 

Resources. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-05542 


TRIBUTARY  RESPONSE  TO  LOCAL  BASE 
LEVEL  LOWERING  BELOW  A  DAM, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Earth 

Resources. 

D.  Germanoski,  and  D.  F.  Ritter. 

Regulated    Rivers    Research    and    Management 

RRRMEP,  Vol.  2,  No.  1,  p  11-24,  January-March 

1988.  7  fig,  3  tab,  33  ref.  U.S.  Army  Research 

Grant  DAAG29-84-K-0189. 

Descriptors:  'Sedimentation,  'Channel  morpholo- 
gy, 'Channel  erosion,  'Tributaries,  'Incised  rivers, 
♦Dam  effects,  'Degradation,  'Dendrochronology, 
'Sediment  discharge,  'Missouri,  Alluvium,  High 
flow,  Root-armoring,  Longitudinal  profiles, 
Dating. 

Tributaries  located  immediately  downstream  from 
Bagnell  Dam,  in  central  Missouri,  responded  to 
lowered  local  base  level  by  incising  vertically, 
widening,  and  expanding  headwardly.  The  eight 
tributaries  examined  join  the  Osage  River  along  a 
17-km  reach  directly  below  the  dam.  These  tribu- 
taries flow  through  unconsolidated  alluvium,  and 
respond  rapidly  to  base  level  lowering.  Local  base 
level  lowering  below  Bagnell  Dam  is  believed  to 
result  from  a  combination  of  factors,  including  an 
increase  in  channel  cross-sectional  area  caused  by 
degradation  and  channel  widening  and  hydrologi- 
cal  desynchronization  of  the  trunk  river  and  the 
tributaries  during  periods  of  high  discharge.  Of 
these,  degradation  appears  to  be  the  most  impor- 
tant cause  of  tributary  incision.  Age  dates  from 
cores  of  trees  which  project  cross-channel  roots 
indicate  that  the  tributary  entrenchment  has  oc- 
curred after  the  closure  of  Bagnell  Dam  in  1931. 
Root-armored  knickpoints,  subaeriaJly  exposed 
cross-channel  tree  roots,  broken-off  roots,  and 
'within  channel'  terraces  provided  the  basis  for 
reconstruction  of  relative  pre-entrenchment  tribu- 
tary profiles  which,  when  extended  to  the  Osage 
River  confluence,  reveals  the  magnitude  of  en- 
trenchment at  the  tributary  mouth.  The  tributaries 
incised  on  average,  2.2  m  and  widened  approxi- 
mately 2.3  m  at  their  mouths.  Root  armoring  pro- 
tracts the  adjustment  period  of  the  tributaries  and 
results  in  stepped  longitudinal  profiles.  Tributary 
incision  is  episodic,  and  the  influxes  of  high  sedi- 
ment discharge  are  out  of  phase  from  tributary  to 
tributary.  (Author's  abstract) 
W88-05550 


NITROGEN  GAS  SUPERSATURATION  IN 
THE  RECENT  SEDIMENTS  OF  LAKE  ERIE 
AND  TWO  POLLUTED  HARBORS, 

Wright  State  Univ.,  Dayton,  OH.  Dept.  of  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-05594 


CORPUS  CHRISTI  INNER  HARBOR  SHOAL- 
ING INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-05713 


NOTES  ON  SEDIMENTATION  ACTIVITIES, 
CALENDAR  YEAR  1986. 

Geological  Survey,  Reston,  VA.  Office  of  Water 
Data  Coordination. 

Office  of  Water  Data  Coordination,  417  National 
Center,  Reston,  VA.  22092.  September  1987.  229  p. 

Descriptors:  'Sedimentation,  'Information  ex- 
change, 'National  Water  Data  Exchange,  Litera- 
ture review,  Research  priorities,  Laboratory  stud- 
ies. 

This  report  is  a  digest  of  information  furnished  by 
Federal  agencies  conducting  sedimentation  investi- 
gations. Descriptions  of  work  in  progress  or 
planned  are  included   in  the  report,   as  well   as 
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important  findings,  new  methods,  new  publica- 
tions, information  relating  to  laboratory  and  re- 
search activities,  and  other  pertinent  information. 
The  material  is  organized  by  major  drainage  re- 
gions in  the  conterminous  United  States,  Alaska, 
Hawaii,  and  the  Caribbean.  Until  1979,  each  issue 
of  this  publication  contained  a  list  of  stations  where 
sediment  data  are  collected,  giving  the  station  loca- 
tion, drainage  area,  and  other  related  information. 
Because  the  station  list  did  not  change  significantly 
from  year  to  year,  it  was  eventually  deleted  from 
the  publication.  Also,  because  most  users  of  the 
station  list  were  only  interested  in  the  stations  in  a 
certain  geographic  area,  it  was  felt  that  their  needs 
could  be  served  more  efficiently  by  acquiring  the 
necessary  information  through  the  National  Water 
Data  Exchange  (NAWDEX).  Therefore,  locations 
and  addresses  of  NAWDEX  assistance  centers  are 
included  in  this  report.  (Lantz-PTT) 
W88-05745 


OVERVIEW  OF  CONSERVATION  TILLAGE, 

Purdue  Univ.,  Lafayette,  IN. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-05760 


OVERVIEW  OF  RURAL  NONPOINT  POLLU- 
TION IN  THE  LAKE  ERIE  BASIN, 

Heidelberg  Coll.,  Tiffin,  OH. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05763 


HYDRAULIC  PROCESSES  ON  ALLUVIAL 
FANS, 

Nevada   Univ.    System,   Las   Vegas.    Water   Re- 
sources Center. 
R.  H.  French. 

Elsevier,  Amsterdam,  The  Netherlands.  1987.  244 
P- 

Descriptors:  *Sediment  transport,  *Alluvial  fans, 
•Sedimentation,  *Sedimentary  structures,  •Hy- 
draulic processes,  Geohydrology,  Geology,  Hy- 
draulic engineering,  Sediment  transport,  Model 
studies,  Channel  flow. 

A  comprehensive  understanding  of  hydraulic  proc- 
esses on  alluvial  fans  requires  some  knowledge  and 
expertise  in  the  academic  disciplines  of  geomor- 
phology,  hydrometeorology,  hydrology,  geohy- 
drology, and  hydraulic  engineering.  This  book 
only  discusses  the  geologic  and  hydraulic  engineer- 
ing aspects  of  the  subject  because  the  other  aspects 
are  adequately  treated  in  existing  books.  To  this 
end,  the  book  is  arranged  as  follows.  In  Chapter  2, 
the  relevant  geologic  aspects  of  alluvial  fans  are 
discussed.  This  is  a  summary  chapter  intended  to 
familiarize  the  reader  with  the  aspects  of  geology 
important  to  the  subject.  Chapter  3  summarizes  the 
basic  principles  of  open-channel  hydraulics,  sedi- 
ment transport,  and  debris  flows.  In  Chapter  4,  the 
information  and  data  presented  in  Chapters  2  and  3 
are  combined  to  discuss  the  models,  both  physical 
and  numerical  and  on  both  geologic  and  engineer- 
ing time  scales,  which  have  been  used  to  study 
hydraulic  processes  on  alluvial  fans.  Chapter  5 
discusses  various  analytic  methodologies  that  can 
be  used  to  assess  flood  hazard  on  alluvial  fans. 
Chapter  6,  the  concluding  chapter,  discusses 
present  and  future  plans  for  the  development  of 
urban  areas  on  alluvial  fans.  (Lantz-PTT) 
W88-05777 


GLACIO-FLUVIAL    SEDIMENT    TRANSFER: 
AN  ALPINE  PERSPECTIVE. 
John  Wiley  and  Sons,  New  York,  New  York.  1987. 
524  p.  Edited  by  A.  M.  Gurnell  and  M.  J.  Clark. 

Descriptors:  'Sediment  transport,  'Glacial  sedi- 
ments, 'Fluvial  sediments,  'Alpine  regions,  Geo- 
hydrology, Sedimentation,  Catchment  basins,  Sedi- 
ment distribution. 

This  book  provides  a  structured  assessment  of  gla- 
cial and  fluvial  processes  in  alpine  glacierized 
drainage  basins  in  terms  of  their  relationship  to  the 
supply,  transport  and  deposition  of  sediment.  In 
particular,  it  develops  an  integrated  approach  to 
glacio-fluvial  sediment  transfer  in  alpine  areas  as  a 


research  framework,  and  synthesizes  the  world- 
wide status  of  sediment  research  in  alpine  glacier- 
ized catchments.  The  first  section  of  the  book 
considers  the  glacio-fluvial  sediment  system  as  a 
whole,  its  global  variations  and  (he  nature  of  the 
alpine  sediment  system.  Two  sections  examine  the 
glacial  and  fluvial  elements  of  sediment  transfer, 
respectively.  Each  of  the  sections  introduces  the 
character  of  the  sediment  transfer  processes,  con- 
siders these  in  detail  and  concludes  with  a  general 
evaluation  of  the  group  of  processes  at  both  the 
regional  and  global  scales.  The  concluding  section 
analyses  the  implications  of  glacio-fluvial  sediment 
transfer  in  alpine  drainage  basins.  (See  W88-05785 
thru  W88-05801)  (Lantz-PTT) 
W88-05784 


ALPINE  SEDIMENT  SYSTEM:  A  CONTEXT 
FOR  GLACIO-FLUVIAL  PROCESSES, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

M.  J.  Clark. 

IN:  Glacio-Fluvial  Sediment  Transfer:  An  Alpine 
Perspective.  John  Wiley  and  Sons,  New  York, 
New   York.    1987.   p  9-31,  4  fig,   2  tab,  44  ref. 

Descriptors:  'Alpine  regions,  'Glacial  sediments, 
'Sedimentation,  'Fluvial  sediments,  'Sediment 
transport,  Slope  stability,  Slopes,  Geohydrology, 
Mountains,  Erosion,  Geology,  Climate,  Elevation, 
Temporal  variation,  Model  studies. 

The  glacio-fluvial  sediment  system  is  part  of  the 
larger  and  more  complex  alpine  sediment  system 
which  incorporates  slope  processes  as  well  as  gla- 
cial and  fluvial  components.  Although  distinct 
boundaries  are  difficult  to  designate,  it  is  clear  that 
this  sediment  system  can  be  studied  meaningfully 
at  a  number  of  scales  from  the  sub-continental  to 
the  individual  small  catchment  or  slope.  The  con- 
trolling factors  on  the  geomorphological  processes 
include  latitude,  altitude,  biology,  pedology  and 
geology  -  all  but  the  last  having  some  climatic 
implication.  These  factors  vary  in  relative  and 
absolute  importance,  depending  on  the  scale  of 
study,  and  induce  extremely  important  spatial  vari- 
ations which  render  the  concept  of  a  single  alpine 
sediment  system  suspect.  The  same  is  true  of  tem- 
poral variations,  again  at  a  variety  of  scales. 
Indeed,  the  reconceptualization  and  recalibration 
of  time-based  models  of  the  system  or  its  compo- 
nents in  recent  years  represent  one  of  the  most 
exciting  aspects  of  the  subject  at  the  present  time. 
(See  also  W88-05784)  (Author's  abstract) 
W88-05785 


GEOCRYOLOGICAL       INPUTS       TO       THE 
ALPINE  SEDIMENT  SYSTEM, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2C. 
W88-05786 


SEDIMENT  TRANSFER  PROCESSES  IN 
ALPINE  GLACIER  BASINS, 

Worcester  Coll.,  Oxford  (England).  Dept.  of  Ge- 
ography. 
C.  R.  Fenn. 

IN:  Glacio-Fluvial  Sediment  Transfer:  An  Alpine 
Perspective.  John  Wiley  and  Sons,  New  York, 
New  York.   1987.  p  59-85,  4  fig,  4  tab,  86  ref. 

Descriptors:  'Weathering,  'Sediment  transport, 
'Alpine  regions,  'Glacier  basins,  Glacial  sedi- 
ments, Erosion,  Denudation,  Catchment  areas, 
Sediment  load,  Model  studies,  Hydrologic  models, 
Hydrographs,  Flow  discharge,  Diurnal  variation. 

An  overview  of  the  sediment  production  and  rout- 
ing processes  operating  in  glacierized  alpine  drain- 
age basins,  is  provided.  Information  relating  to 
sediment  source  areas,  production  processes  and 
transport  pathways  is  summarized  in  tabular  and 
diagrammatic  form,  and  the  transfer  system  is  ex- 
pressed in  balance  terms.  The  interdependency  be- 
tween in  situ  physical  and  chemical  weathering 
processes  and  moving  ice,  water  and  debris  mass 
erosive  processes  is  highlighted,  as  is  the  spatial 
and  temporal  variability  of  sediment  transfer.  The 
outflow  stream  is  considered  to  be  the  sole  means 


of  conveying  ledlmeni  out  >>i  the  basin  The  basic 

characteristics  of  solute,  suspended  and  bed  load 
transport  in  proglacial  streams  arc  outlined,  and 
are  incorporated  into  n  flow-based  model  of  sedi- 
ment transport  in  glacial  outflow  stream  systems. 
The  model  attempts  to  draw  together  the  follow 
ing:  (1)  Time-space  changes  in  diurnal  input  hydro- 
graph  form;  (2)  Temporal  changes  in  the  form  of 
diurnal  outflow  hydrographs;  (3)  The  resulting 
quickflow  and  delayed  flow  components  of  the 
proglacial  discharge  time  series;  (4)  The  associated 
solute  concentration  (electrical  conductivity)  char- 
acteristics of  the  streamflow  record;  and  (5)  The 
pattern  of  sediment  transport  associated  with  the 
streamflow  record.  The  models  are  clearly  norma- 
tive. Departures  from  the  responses  indicated  may 
result  from  the  operation  of  other  water/solute/ 
sediment  supply  and  routing  mechanism  (only  the 
simplest  are  incorporated  in  the  model  shown). 
The  value  of  such  models  lies  in  the  identification 
of  dissimilarities  as  well  as  similarities  with  'real' 
records  (e.g.,  in  the  timing,  number,  size  and  shape 
of  fluctuations).  (See  also  W88-05784)  (Lantz- 
PTT) 
W88-05787 


HYDROGEOMORPHOLOGY  OF  ALPINE 
PROGLACIAL  AREAS, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

K.  J.  Gregory. 

IN:  Glacio-Fluvial  Sediment  Transfer:  An  Alpine 
Perspective.  John  Wiley  and  Sons,  New  York, 
New  York.   1987.  p  87-107,  3  fig,  2  tab,  56  ref. 

Descriptors:  'Geohydrology,  'Geomorphology, 
'Alpine  regions,  'Glacier  basins,  'Sediment  trans- 
port, Sedimentation,  Channel  flow,  Fluvial  sedi- 
ments, River  flow,  River  training,  Time  scales, 
Proglacial  environments. 

Fluvial  processes  in  alpine  proglacial  areas  reflect 
an  unusual  combination  of  discharge  variations, 
which  are  variable  at  several  temporal  scales,  of 
sediment  characteristics  which  are  often  not 
supply-limited  and  of  local  characteristics  where 
slope  is  especially  variable.  Against  the  back- 
ground of  these  controls  three  broad  domains  can 
be  identified:  (1)  sandur  with  braided  channel  pat- 
terns; (2)  bedrock  domains;  and  (3)  areas  dominat- 
ed by  paleoforms.  Analysis  of  recent  changes  has 
not  been  able  to  utilize  the  general  paleohydrolo- 
gic  approaches  which  apply  in  other  areas,  but 
interpretations  based  on  the  use  of  sedimentary 
characteristics  to  develop  paleohydraulic  ap- 
proaches offer  considerable  potential.  The  fluvial 
system  of  alpine  proglacial  areas  is  characterized 
by  a  number  of  distinctive  attributes  of  which  two, 
namely  high  stream  power  values  and  sensitivity  in 
relation  to  threshold  conditions,  are  particularly 
evident.  In  such  areas,  ample  evidence  of  recent 
fluvial  changes  can  be  developed  by  the  techniques 
of  paleohydrology  and  paleohydraulics  to  furnish 
useful  data  on  late  Quaternary  change.  In  addition, 
such  techniques  could  usefully  provide  an  input  to 
the  future  of  alpine  proglacial  systems  and  particu- 
larly to  the  management  of  river  courses  in  such 
areas.  In  environments  elsewhere,  it  has  been  advo- 
cated by  a  number  of  researchers  that  management 
strategies  can  be  more  effective  overall  if  they 
work  'with'  the  river  rather  than  'against'  it.  Al- 
though there  are  problems  of  applying  such  a 
philosophy  to  high-energy  gravel  bed  proglacial 
river  channels,  nevertheless  there  is  considerable 
scope  for  modification  of  existing  procedures  to 
retain  some  of  the  characteristics  of  the  alpine 
proglacial  river  environment  when  the  river  chan- 
nel is  managed  and  controlled.  (See  also  W88- 
05784)  (Lantz-PTT) 
W88-05788 


ENGLACIAL  AND  SUPRAGLACIAL  SEDI- 
MENT: TRANSPORT  AND  DEPOSITION, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

R.  J.  Small. 

IN:  Glacio-Fluvial  Sediment  Transfer:  An  Alpine 
Perspective.  John  Wiley  and  Sons,  New  York, 
New  York.  1987.  p  111-145,  16  fig,  2  tab,  10  ref. 
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Field  2— WATER  CYCLE 


Group  2J — Erosion  and  Sedimentation 
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Descriptors:  *Sediment  transport,  'Glacial  sedi- 
ments, *  Sedimentation,  Particle  size,  Particle 
shape,  Sediment  classification,  Glaciology,  Case 
studies,  Switzerland,  Moraines,  Glacial  drift. 

Following  a  brief  review  of  glacial  sediment  trans- 
port, by  way  of  supraglacial,  englacial  and  subgla- 
cial  pathways,  the  principal  characteristics  of  gla- 
cial sediment,  in  terms  of  clast  shape  and  roundness 
and  particle  size  distribution  related  to  modes  of 
origin,  are  critically  examined.  The  occurrence  of 
sediment  within  alpine  glaciers,  either  in  dispersed 
form  or  as  longitudinal  debris  septa  and  transverse 
sediment  concentrations,  is  discussed,  together 
with  possible  modes  of  sediment  incorporation 
(sedimentary  layering  in  the  accumulation  zone, 
incorporation  via  open  crevasses,  transference 
from  the  glacier  base  by  upward-turning  flow  lines 
or  thrust  faulting  and  the  formation  of  anticlinal  ice 
structures  by  longitudinal  or  transverse  glacier 
compression).  Case  studies  of  englacial  sediment 
within  three  Swiss  glaciers  (Glacier  de  Tsidjiore 
Nouve,  Bas  Glacier  d'Arolla  and  Haut  Glacier 
d'Arolla)  are  presented.  Finally,  a  general  consid- 
eration of  the  role  of  englacial  debris  in  the  forma- 
tion of  supraglacial  moraines  (medial  and  lateral)  is 
followed  by  a  discussion  of  moraine  form  and 
genesis  in  relation  to  the  three  Swiss  glaciers,  and  a 
brief  examination  of  the  problem  of  moraine  classi- 
fication. (See  also  W88-05784)  (Author's  abstract) 
W88-05789 


SUBGLACIAL  SEDIMENT  SYSTEM, 

Universite  Libre  de  Bruxelles  (Belgium).  Lab.  de 

Geomorphologie. 

R.  A.  Souchez,  and  R.  D.  Lorrain. 

IN:  Glacio-Fluvial  Sediment  Transfer:  An  Alpine 

Perspective.   John  Wiley  and   Sons,   New  York, 

New  York.  1987.  p  147-164,  5  fig,  41  ref. 

Descriptors:  *Glacial  sediments,  'Subglacial  sedi- 
ments, *Sediment  transport,  'Glaciers,  Alpine  re- 
gions, Basal  ice  layer,  Ice,  Snowmelt,  Chemical 
analysis,  Debris,  Channel  flow,  Suspended  sedi- 
ments. 

Processes  by  which  sediments  are  produced,  incor- 
porated and  transported  at  the  base  of  alpine  gla- 
ciers are  discussed.  The  main  theme  is  the  detailed 
study  of  the  basal  ice  layer  (BIL),  which  plays  a 
prominent  role  not  only  in  transferring  debris  at 
the  glacier  base  down-glacier  but  also  as  an  effec- 
tive tool  for  glacier  abrasion.  The  mechanisms 
responsible  for  the  formation  of  this  BIL  are  dis- 
cussed in  the  light  of  chemical  and  isotopic  analy- 
ses of  the  constituting  ice.  Present-day  sediment 
transfer  and  glacier  erosion  at  the  base  of  alpine 
glaciers  are  dependent  on  the  two  main  processes. 
First,  the  formation  of  a  basal  ice  layer  by  phase 
changes  at  the  ice-rock  interface  is  likely  to  incor- 
porate debris  into  the  glacier.  Abrasion  is  depend- 
ent on  the  presence  and  concentration  of  debris  at 
the  glacier  sole.  If,  because  of  changing  conditions 
at  the  interface,  the  basal  ice  layer  is  partially 
melted,  then  it  may  act  as  an  abrasive  ice  layer. 
The  result  is  debris  comminution  and  bedrock  ero- 
sion. The  debris  formed  may  itself  be  later  incorpo- 
rated in  the  ice,  once  released  by  melting,  and  so 
on.  This  is  an  efficient  means  of  subglacial  sedi- 
ment production  and  transfer.  The  second  main 
process  is  the  role  of  meltwater  that  reaches  the 
bed  and  is  confined  to  conduits  and  channels.  This 
water  exports  debris  lying  on  the  bed  and,  because 
of  the  transport  of  such  debris  mainly  in  suspen- 
sion, is  able  to  'carve'  the  glacial  bed.  (See  also 
W88-05784)  (Lantz-PTT) 
W88-05790 


MORAINE  SEDIMENT  BUDGETS, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

R.  J.  Small. 

IN:  Glacio-Fluvial  Sediment  Transfer:  An  Alpine 
Perspective.  John  Wiley  and  Sons,  New  York, 
New  York.  1987.  p  165-197,  12  fig,  4  tab,  27  ref. 

Descriptors:  'Moraines,  'Glacial  sediments,  'Sedi- 
ment load,  'Denudation,  Glacial  drift,  Sedimenta- 
tion, Alpine  regions,  Norway,  Baffin  Island,  Colo- 
rado, Case  studies,  Glaciers,  Sediment  transport, 
Suspended  sediments,  Bed-load  discharge,  Switzer- 
land. 


The  implications  of  large  Neoglacial  dump  mor- 
aines for  rates  of  sediment  transport  and  deposition 
by  alpine  glaciers  are  briefly  stated.  Studies  of 
sediment  output,  based  mainly  on  the  dimensions 
and  age  of  moraines  and  measurements  of  suspend- 
ed sediment  load  in  proglacial  streams,  are  present- 
ed for  selected  glaciers  in  Baffin  Island,  Norway 
and  Colorado,  and  the  problems  of  inferring  rates 
of  glacial  erosion  from  such  evidence  are  examined 
critically.  A  detailed  study  of  the  sediment  budget 
of  the  Glacier  de  Tsidjiore  Nouve,  Switzerland,  is 
preceded  by  a  general  review  of  the  form,  origin 
and  sedimentological  characteristics  of  lateral  mor- 
aines. The  Tsidjiore  Nouve  study  is  based  primari- 
ly on  the  inference  of  past  and  present  rates  of 
sediment  accumulation  on  massive  Neoglacial  mo- 
raine embankments,  related  to  a  series  of  minor 
glacial  advances  from  ca.  5000  yr  BP.  Techniques 
for  determining  the  origin  of  this  sediment  (from 
glacial  erosional  processes  or  supraglacial  rock- 
wall  weathering)  are  presented  and  employed  in 
the  analysis.  In  addition,  detailed  field  monitoring 
of  suspended  sediment  and  bed  load  transport  by 
the  proglacial  stream  from  the  Glacier  de  Tsidjiore 
Nouve  has  been  made  for  1981  and  1982.  A  provi- 
sional sediment  budget  for  the  Glacier  de  Tsidjiore 
Nouve  is  calculated;  this  indicates:  (1)  the  consid- 
erable relative  importance  of  supraglacial  sediment 
inputs  in  the  recent  past  and  at  present;  and  (2)  a 
high  overall  rate  of  geomorphological  activity, 
evidenced  by  an  'erosion  rate'  for  the  glacier 
catchment  as  a  whole  of  1.55-2.29  mm/yr.  (See 
also  W8S-05784)  (Author's  abstract) 
W88-05791 


GLACIAL  SEDIMENT  SYSTEM:  AN  ALPINE 
PERSPECTIVE, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

R.  J.  Small. 

IN:  Glacio-Fluvial  Sediment  Transfer:  An  Alpine 
Perspective.  John  Wiley  and  Sons,  New  York, 
New  York.  1987.  p  199-203,  11  ref. 

Descriptors:  'Glacial  sediments,  'Alpine  regions, 
'Sediment  transport,  Moraines,  Glacial  drift,  Colo- 
rado, Glaciology,  Glaciers,  Erosion,  Deglaciation. 

It  is  proposed,  on  the  basis  of  the  large  size  of 
Neoglacial  latero-frontal  dump  moraines  and  meas- 
urements of  supraglacial  and  englacial  sediment, 
that  at  present  supraglacial  sediment  sources  are  of 
particular  importance  in  alpine  environments.  This 
reflects  changes  in  glacier  basin  configuration  in 
the  post-Wurm  period,  leading  to  a  greater  inci- 
dence of  rock  falls  and  more  effective  gelifraction. 
Some  conflicting  evidence  (e.g.  from  the  Front 
Range,  Colorado)  is  also  presented  and  discussed. 
Although  further  quantitative  studies  of  sediment 
transport  by  glaciers  are  needed  before  anything 
like  a  comprehensive  picture  can  be  obtained,  the 
following  interim  conclusions  can  be  drawn.  (1) 
When  viewed  purely  as  sediment  transport  systems 
polar,  sub-polar  and  temperate  glaciers  may  not 
behave  in  inherently  different  ways  -  although 
there  may  be  significant  variations  in  rates  of  sedi- 
ment production  and  even  mechanisms  of  erosion 
(with  abrasion  possibly  being  more  effective  than 
plucking  in  temperate  glaciers).  (2)  The  balance 
between  supraglacial,  englacial  and  subglacial  sedi- 
ment transport  is  largely  a  function  of  catchment 
morphological  variables  (presence  or  absence  of 
valley  walls,  headwalls  and  nunataks,  which  are  in 
turn  related  to  the  extent  of  glacierization).  Where 
significant  changes  have  occurred  over  a  period  of 
time  (as  in  the  post-Wurm  deglaciation  of  the  Alps) 
it  is  inevitable  that  supraglacial  sediment  inputs, 
and  thus  supraglacial  and  englacial  transport,  are 
substantially  altered.  (See  also  W88-05784)  (Lantz- 
PTT) 
W88-05792 


SUSPENDED  SEDIMENT, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

A.  M.  Gurnell. 

IN:  Glacio-Fluvial  Sediment  Transfer:  An  Alpine 
Perspective.  John  Wiley  and  Sons,  New  York, 
New  York.  1987.  p  305-354,  13  fig,  5  tab,  78  ref. 

Descriptors:  'Glaciohydrology,  'Proglacial 
streams,  'Suspended  sediments,  'Glacial  streams, 


'Sediment  transport,  Sediment  discharge,  Catch- 
ment areas,  Stream  discharge,  Comparison  studies, 
Sediment  load,  Glaciers. 

The  characteristics  of  suspended  sediment  trans- 
port in  proglacial  streams  are  considered.  A  de- 
scription of  the  techniques  and  sampling  designs 
employed  to  study  the  suspended  sediment  concen- 
tration of  proglacial  streams  is  followed  by  an 
analysis  of  data  from  43  glacierized  catchments  to 
identify  the  main  catchment  characteristics  which 
influence  their  suspended  sediment  yield.  The  re- 
mainder of  the  paper  considers,  in  increasing 
detail,  the  nature  and  controls  of  suspended  sedi- 
ment transport  in  proglacial  streams  including  the 
relationship  between  stream  discharge  and  sus- 
pended sediment  concentration,  the  anomalies 
from  such  a  relationship,  spatial  aspects  of  suspend- 
ed sediment  delivery  to  the  proglacial  stream  net- 
work, the  role  of  proglacial  sediment  sources  and 
sinks  in  influencing  suspended  sediment  yield  and 
the  particle  size  characteristics  of  proglacial  sus- 
pended sediment.  (See  also  W88-05784)  (Author's 
abstract) 
W88-05795 


BEDLOAD, 

Oxford  Univ.  (England).  Geography  School. 
B.  Gomez. 

IN:  Glacio-Fluvial  Sediment  Transfer:  An  Alpine 
Perspective.  John  Wiley  and  Sons,  New  York, 
New  York.  1987.  p  355-376,  1  fig,  151  ref. 

Descriptors:  'Bed  load,  'Sediment  transport, 
•Channels,  'Bed-load  discharge,  'Stream  dis- 
charge, Sediment  load,  Mountain  streams,  Alpine 
regions,  Channel  flow,  Comparison  studies,  Un- 
steady flow,  Energy  gradient. 

This  review  initially  considers  the  development  of 
sampling  and  measuring  devices  which  are  appro- 
priate for  use  in  gravel  bed  channels,  the  findings 
of  recent  investigations  into  bedload  transport  dy- 
namics in  gravel-bed  rivers  as  a  whole  and  their 
bearing  on  attempts  which  have  been  made  to 
predict  bedload  discharge.  Finally,  specific  atten- 
tion is  paid  to  mountain  rivers  and  the  degree  to 
which  the  bedload  transport  in  this  environment 
conforms  with  observations  on  sediment  move- 
ment in  gravel-bed  rivers  in  general  is  assessed.  It 
is  found  that  the  inherent  unsteadiness  which  is 
characteristic  of  the  bedload  transport  process  in 
lowland  stream  channels  appears  to  be  accentuated 
by  factors  such  as  the  presence  of  step-pool  se- 
quences in  steep  channels  and  the  dependence  of 
bedload  yields  on  the  supply  of  sediment  to  the 
stream  channel.  These  and  other  factors,  such  as 
the  enhanced  form  resistance  which  is  characteris- 
tic of  these  channels,  pose  additional  problems 
when  attempts  are  made  to  calculate  sediment 
transport  rates  in  mountain  rivers.  Consequently, 
existing  bedload  transport  equations  appear  to  be 
even  more  unreliable  when  they  are  applied  to 
mountain  rivers.  Differences  in  energy  distribution 
and  sediment  supply  cause  mountain  streams  to 
behave  differently  from  their  lowland  counter- 
parts. A  knowledge  of  bedload  transport  dynamics 
in  mountain  streams  is,  therefore,  crucial  to  the 
understanding  of  the  bedload  transport  as  a  whole. 
Of  particular  interest,  for  example,  is  the  extent  to 
which  the  transport  of  bedload  is  dependent  on 
sediment  supply  in  mountain  rivers.  (See  also  W88- 
05784)  (Lantz-PTT) 
W88-05796 
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Descriptors:  'Glaciohydrology,  'Sediment  load, 
'Glacial  streams,  'Glacial  sediments,  'Fluvial  sedi- 
ments, 'Alpine  regions,  'Sediment  yield,  Sediment 
transport,  Sediment  load,  Stream  discharge,  Catch- 
ment areas. 


18 


Piesenicd  is  a  discussion  of  the  components  ol 

llnvi.il  sediment  transport  from  glacienzed  cateh- 
inents  that  considers  three  main  themes:  the  prob- 
lems of  specifying  and  quantifying  components  of 
the  total  fluvial  sediment  load  in  alpine  proglacial 
streams;  the  relative  importance  of  each  of  the 
components  of  the  sediment  load  in  the  alpine 
context;  and  the  generation  of  sediment  yield  from 
alpine  glacienzed  drainage  basins.  (See  also  W88- 
05784)  (Lantz-PTT) 
W88-05798 


PROGLACIAL  CHANNEL  PROCESSES, 

Worcester  Coll.,  Oxford  (England).  Dept.  of  Ge- 
ography. 

C.  R.  Fenn,  and  A.  M.  Gurnell. 
IN:  Glacio-Fluvial  Sediment  Transfer:  An  Alpine 
Perspective.  John   Wiley  and   Sons,   New  York, 
New  York.  1987.  p  423-472,  24  fig,  51  ref. 

Descriptors:  'Sediment  transport,  *Proglacial 
streams,  'Channel  morphology,  'Braided  streams, 
•Glacial  streams,  'Channels,  'Channel  flow, 
Alpine  regions,  Flow  rates,  River  channels,  Prog- 
lacial environments,  Valley  trains,  Sandur  environ- 
ments, Flow  patterns,  Spatial  variation. 

Proglacial  channel  processes  within  alpine  progla- 
cial (valley  train)  environments,  although  studies 
of  these  zones  are  set  within  the  broader  context  of 
studies  of  the  continuum  of  sandur  environments 
from  broad  sandur  plains  to  very  confined  valley 
trains,  are  emphasized  in  this  discussion.  Specific 
emphasis  is  placed  on  the  rates  and  modes  of  river 
channel  adjustment  in  planform  and  in  cross-sec- 
tion in  proglacial  valley  train  environments  rather 
than  the  sedimentary  consequences  of  such  adjust- 
ments. Four  main  themes  are  considered:  the 
nature  of  constraints  which  differentiate  valley 
train  from  sandur  plain  processes;  channel  braiding 
processes;  adjustments  in  proglacial  channel  pat- 
tern at  a  range  of  spatial  and  temporal  scales;  and 
the  interactions  between  proglacial  braided  chan- 
nel form  and  size  and  the  transmitted  discharge 
and  sediment  regime.  In  summarizing  the  nature  of 
morphological  adjustments,  it  is  clear  that  changes 
in  the  form  of  proglacial  channels:  (1)  occur  in 
pattern,  profile  and  in  section;  (2)  occur  over  a 
range  of  timescales,  from  the  secular  to  the  hourly; 
(3)  occur  over  a  range  of  spatial  scales,  from  the 
network  to  the  section;  (4)  occur  frequently  and 
are  achieved  rapidly;  (5)  vary  from  the  large  to  the 
small,  and  from  the  'permanent'  to  the  transient; 
and  (6)  vary  from  local  adjustments  around  an 
equilibrium  form  to  large-scale  alterations  in  status. 
(See  also  W88-05784)  (Lantz-PTT) 
W88-05799 


GLACIAL  MELTWATER  STREAMS,  HYDROL- 
OGY AND  SEDIMENT  TRANSPORT:  THE 
CASE  OF  THE  GRANDE  DIXENCE  HYDROE- 
LECTRICITY  SCHEME, 

Grande  Dixence  Societe  Anonyme,  Sion  (Switzer- 
land). 

For  primary  bibliographic  entry  see  Field  2E. 
W88-05800 


GLACIO-FLUVIAL  SEDIMENT  SYSTEM:  AP- 
PLICATIONS AND  IMPLICATIONS, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

M.  J.  Clark. 

IN:  Glacio-Fluvial  Sediment  Transfer:  An  Alpine 
Perspective.  John  Wiley  and  Sons,  New  York, 
New  York.  1987.  p  499-516,  4  tab,  46  ref. 

Descriptors:  'Glaciohydrology,  'Glacial  sedi- 
ments, 'Fluvial  sediments,  'Sediment  transport, 
Erosion,  Weathering,  Alpine  regions,  Research 
priorities,  Sedimentation,  Geohydrology. 

Sediment  system  studies  have  wide  applicability, 
but  four  focuses  which  typify  present  concerns  are 
the  contemporary  processes,  the  use  of  sediment 
budgets  to  estimate  weathering  or  erosion  rates, 
the  renewed  emphasis  on  paleoenvironmental  re- 
construction and  modelling  and  the  practical  uses 
of  alpine  sediment  system  studies.  Each  of  these 
topics  represents  an  important  field  of  application, 
but  each  also  raises  issues  which  are  of  relevance 


to  any  assessment  of  the  current  status  ol  ii-sean  Ii 
on  the  glacio-fluvial  sediment  system.  In  particular, 
the  methodological  and  technical  constraints  perti 
nent  to  such  studies  are  a  major  influence  on  their 
investigative  design  and  validity,  and  are  conse- 
quently accorded  specific  consideration.  (See  also 
W88-05784)  (Author's  abstract) 
W88-05801 


ERODING  SOILS:  THE  OFF-FARM  IMPACTS, 

Conservation  Foundation,  Washington,  DC. 
E.  H.  Clark,  J.  A.  Haverkamp,  and  W.  Chapman. 
The  Conservation  Foundation,  Washington,  DC. 
1985.  252  p. 

Descriptors:  'Soil  erosion,  'Environmental  effects, 
•Farming,  'Soil  conservation,  Agriculture,  Geo- 
hydrology, Water  pollution  control,  Sedimenta- 
tion, Path  of  pollutants,  Fertilizers,  Pesticides,  Silt- 
ing, Reservoir  silting,  Economic  aspects. 

In  addition  to  its  impacts  on  agricultural  land 
productivity  and  crop  yields,  soil  erosion  takes  a 
major  toll  off  the  farm:  waterways  polluted  by 
sediment,  fertilizers,  and  pesticides;  accelerated  sil- 
tation  of  reservoirs  and  lakes;  destruction  of  breed- 
ing grounds  for  fish  and  other  aquatic  life;  in- 
creased costs  for  dredging  harbors;  siltation  in 
rivers  leading  to  increased  flooding;  and  so  on. 
These  impacts  off  the  farm  have  largely  been  ig- 
nored by  government  and,  until  now,  by  the  re- 
search community.  A  comprehensive  analysis  of 
these  problems  includes  a  review  of  the  chemical, 
physical,  hydrological,  and  ecological  principles 
essential  to  understanding  how  eroding  soils  cause 
different  types  of  impacts  off  the  farm.  The  magni- 
tude of  the  problems  is  assessed  and  a  tally  and 
analysis  of  their  estimated  economic  impacts,  about 
$6  billion  a  year  in  1980  dollars  is  provides.  The 
effectiveness  of  current  techniques  for  controlling 
runoff  from  agricultural  lands  and  ways  to  help 
target  federal  soil  conservation  expenditures  to 
mitigate  the  most  severe  problems  are  discussed. 
(Lantz-PTT) 
W88-05845 


SEDIMENT  RESPONSES  DURING  STORM 
EVENTS  IN  SMALL  FORESTED  WATER- 
SHEDS, 

Royal  Military  Coll.,  Duntroon  (Australia).  Dept. 
of  Geography. 

W.  A.  Rieger,  and  L.  J.  Olive. 
IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  490-498,  2  fig,  6 
ref. 

Descriptors:  'Sediment  load,  'Forest  watersheds, 
'Storms,  'Water  quality,  Suspended  solids,  Model 
studies,  Spectral  analysis,  Temporal  variation.  Spa- 
tial variation. 

Measurements  of  suspended  sediment  concentra- 
tion and  discharge  during  storm  events  were  exam- 
ined to  determine  the  possible  patterns  in  sediment 
response  to  flow  in  five  small  forested  watersheds. 
The  examination  of  sediment  response  was  carried 
out  in  two  contexts:  (1)  The  response  of  suspended 
sediment  to  total  discharge  (baseflow  and  quick- 
flow  or  stormflow),  or  in  the  framework  common- 
ly used  for  sediment  prediction  modelling;  and  (2) 
The  response  of  suspended  sediment  to  quickflow, 
where  quickflow  is  postulated  as  a  possible  mecha- 
nism of  sediment  delivery  to  the  channel.  In  both 
contexts,  hysteresis  diagrams  were  first  used  to 
determine  the  broad  patterns  between  suspended 
sediment  concentration  and  flow  in  the  time 
domain.  Results  indicate  that  seven  different  re- 
sponse types  are  operating  in  the  watersheds.  Spec- 
tral analysis  was  then  used  on  the  storm  event  data 
in  an  attempt  to  isolate  possible  factors  which  may 
be  causing  the  different  response  types.  The  tem- 
poral and  spatial  variations  operating  in  the  water- 
sheds have  important  implications  for  both  the 
design  of  monitoring  networks  and  the  associated 
water  sampling  techniques;  and  for  the  commonly 
used  linear  predictive  methods  of  estimating  sedi- 
ment loads.  (See  also  W88-05862)  (Author's  ab- 
stract) 
W88-05899 


WATER  CYCLE— Field  2 
Chemical  Processes — Group  2K 
2K.  Chemical  Processes 


EXPECTED  PH  FOR  HALVING  SULFATE  IN 
ADIRONDACK  RAIN, 

Systcch  Engineering,  Inc.,  Lafayette,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05161 


MECHANISM  OF  METAL  REMOVAL  IN  AC- 
TIVATED SLUDGE, 

Teesside   Polytechnic,   Middlesbrough  (England). 

Dept.  of  Chemical  Engineering. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-05167 


EFFECT  OF  TEMPERATURE  ON  OXYGEN 
TRANSFER  -  LABORATORY  STUDIES, 

North   Carolina   State   Univ.,    Raleigh.    Dept.   of 

Civil  Engineering. 

A.  C.  Chao,  D.  S.  Chang,  C.  Smallwood,  and  W. 

S.  Galler. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEDDU,  Vol.  113,  No.  5,  p  1089-1101,  October 

1987.  7  fig,  2  tab,  23  ref. 

Descriptors:  'Temperature  effects,  'Reaeration, 
•Oxygen  transfer,  'Dissolved  oxygen,  'Mathemat- 
ical studies,  Equations,  Surface  area,  Flow,  Turbu- 
lence. 

Results  of  laboratory  studies  on  the  effect  of  tem- 
perature on  surface  oxygen  transfer  are  presented. 
The  measured  K  sub  2  (reaeration  coefficient) 
values  are  calculated  based  on  the  DO  response 
curves  while  predicted  K  sub  L  (oxygenation 
transfer  coefficient)  or  K  sub  2  values  are  calculat- 
ed using  the  equation  proposed  by  O'Connor  and 
Dobbins  for  the  experimental  conditions.  Both  the 
measured  and  the  predicted  K  sub  2  values  indicate 
that  an  increasing  K  sub  2-temperature  relationship 
is  observed  when  the  flow  velocity  is  maintained  at 
2.8  cm/s.  Using  the  same  reaeration  equipment  and 
methodology,  and  with  the  flow  velocity  reduced 
to  1.3  cm/s,  the  K  sub  2-temperature  curve  shows 
an  initial  increasing  but  then  decreasing  relation- 
ship versus  temperature.  When  the  flow  velocity  is 
decreased  to  0.8  cm/s,  the  K  sub  2-temperature 
displays  a  decreasing  tendency  with  increasing 
temperature.  Results  obtained  in  this  experiment 
support  the  writers'  interpretation  of  the  O'Con- 
nors and  Dobbins  equation  and  demonstrate  that 
the  surface  oxygen  transfer  decreases  for  increas- 
ing temperature  under  conditions  of  low  turbu- 
lence. (Author's  abstract) 
W88-05168 


EFFECT  OF  ALCIII)  AND  SULFATE  ION  ON 
FLOCCULATION  KINETICS, 

Shipley  Co.,  Inc.,  Newton,  MA. 

For  primary  bibliographic  entry  see   Field   5D. 

W88-05170 


ESTIMATING      CHEMICAL      DOSES      FOR 
WATER  STABILIZATION, 

Auburn  Univ.,  AL.   Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5F. 
W 88-05 176 


MOLECULAR  WEIGHT  EFFECTS  ON  THM 
CONTROL  BY  COAGULATION  AND  ADSORP- 
TION, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-05178 


RATE  OF  HUMIC  SUBSTANCE  UPTAKE 
DURING  ACTIVATED  CARBON  ADSORP- 
TION, 

Karlsruhe  Univ.  (Germany,  F.R.).  Engler-Bunte 

Inst. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-05184 
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Field  2— WATER  CYCLE 
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J 


Group  2K — Chemical  Processes 

FORMATION  AND  FATE  OF  FERMENTA- 
TION PRODUCTS  IN  HOT  SPRING  CYANO- 
BACTERIAL  MATS, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Microbi- 
ology. 

K.  L.  Anderson,  T.  A.  Tayne,  and  D.  M.  Ward. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  53,  No.  10,  p  2343-2352,  October 
1987.  7  fig,  5  tab,  49  ref.  NSF  Grant  DEB-8023341. 

Descriptors:  'Chemical  reactions,  "Hot  springs, 
•Springs,  'Fermentation,  'Cyanobacteria,  Octopus 
Spring,  Yellowstone  National  Park,  Aerobic  con- 
ditions, Anaerobic  conditions,  Bacteria,  Methano- 
genesis,  Fatty  acids,  Acetates,  Lactates,  Propion- 
ates, Butyrates,  Ethyl  alcohol,  Metabolism,  Degra- 
dation, Aquatic  habitats,  Habitats,  Photosynthesis, 
Chloroflexus  aurantiacus,  Bacterial  mats. 

The  fate  of  representative  fermentation  products 
(acetate,  propionate,  butyrate,  lactate,  and  ethanol) 
in  hot  spring  cyanobacterial  mats  was  investigated. 
The  major  fate  during  incubations  in  the  light  was 
photoassimilation  by  filamentous  bacteria  resem- 
bling Chloroflexus  aurantiacus.  Some  metabolism 
of  all  compounds  occurred  under  dark  aerobic 
conditions.  Under  dark  anaerobic  conditions,  only 
lactate  was  oxidized  extensively  to  carbon  dioxide. 
Extended  preincubation  under  dark,  anaerobic 
conditions  did  not  enhance  anaerobic  catabolism  of 
acetate,  propionate,  or  ethanol.  Acetogenesis  of 
butyrate  was  suggested  by  the  hydrogen  sensitivity 
of  butyrate  conversion  to  acetate  and  by  the  en- 
richment of  butyrate-degrading  acetogenic  bacte- 
ria. Accumulation  of  fermentation  products  which 
were  not  catabolized  under  dark  anaerobic  condi- 
tions revealed  their  importance.  Acetate  and  propi- 
onate were  the  major  fermentation  products  which 
accumulated  in  samples  collected  at  temperatures 
ranging  from  50  to  70  C.  Other  organic  acids  and 
alcohols  accumulated  to  a  much  lesser  extent.  Fer- 
mentation occurred  mainly  in  the  top  4  mm  of  the 
mat.  Exposure  to  light  decreased  the  accumulation 
of  acetate  and  presumably  of  other  fermentation 
products.  The  importance  of  interspecies  hydrogen 
transfer  was  investigated  by  comparing  fermenta- 
tion product  accumulation  at  a  65  C  site,  with 
naturally  high  hydrogen  levels,  and  a  55  C  site, 
where  active  methanogenesis  prevented  significant 
hydrogen  accumulation.  There  was  a  greater  rela- 
tive accumulation  of  reduced  products,  notably 
ethanol,  in  the  65  C  mat.  (Author's  abstract) 
W88-05188 


PRODUCTION  AND  FATE  OF  METHYLATED 
SULFUR  COMPOUNDS  FROM  METHIONINE 
AND  DIMETHYLSULFONIOPROPIONATE  IN 
ANOXIC  SALT  MARSH  SEDIMENTS, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-05191 


GROUNDWATER/LAKE  DYNAMICS  AND 
CHEMICAL  EVOLUTION  IN  A  SANDY  SILI- 
CATE AQUIFER  IN  NORTHERN  WISCONSIN, 

Wisconsin  Univ.,  Madison.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-05203 


REGIONAL  WATER  AVAILABILITY  AND 
GLOBAL  CLIMATIC  CHANGE:  THE  HYDRO- 
LOGIC  CONSEQUENCES  OF  INCREASES  IN 
ATMOSPHERIC  CARBON  DIOXIDE  AND 
OTHER  TRACE  GASES, 

California  Univ.,  Berkeley.  Energy  and  Resources 
Group. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-05216 


DEVELOPMENT  AND  EVALUATION  OF  AN- 
ALYTICAL PROCEDURES  FOR  BROAD  SPEC- 
TRUM ANALYSIS  OF  SYNTHETIC  ORGANIC 
CHEMICALS  IN  SOURCE  AND  FINISHED 
DRINKING  WATERS, 

North  Carolina   Univ.   at  Chapel   Hill.   Dept.   of 
Environmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-05223 


GROUNDWATER,  IRON  AND  MANGANESE: 
AN  UNWELCOME  TRIO, 

HKM  Associates,  Billings,  MT. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-05350 


ATOMIC  ABSORPTION  SPECTROMETRY 
DETERMINATION  OF  TRACE  COPPER  IN 
WATER  BY  SORPTION  ON  AN  ION-EX- 
CHANGE RESIN  AND  DIRECT  ATOMIZA- 
TION  OF  THE  RESIN, 

Rikkyo  Univ.,  Tokyo  (Japan).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-05359 


DETERMINATION  OF  TRACE  SULFIDES  IN 
TURBID  WATERS  BY  GAS  DIALYSIS/ION 
CHROMATOGRAPHY, 

Alberta  Environmental  Centre,  Vegreville. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-05360 


INFLUENCE  OF  BROMIDE  ION  ON  ORGAN- 
IC CHLORINE  AND  ORGANIC  BROMINE 
FORMATION  DURING  FREE  CHLORINA- 
TION, 

Houston  Univ.,  TX.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-05387 


COMMITTEE  REPORT:  RESEARCH  NEEDS 
FOR  THE  TREATMENT  OF  IRON  AND  MAN- 
GANESE, 

For  primary  bibliographic  entry  see  Field  5F. 
W88-05388 


TECHNICAL  NOTE:  PROPER  USE  OF  THE 
UNIT  MG  AS  CAC03/L, 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-05389 


GEOCHEMISTRY    OF    GROUNDWATER    IN 
TERTIARY  AND  CRETACEOUS  SEDIMENTS 
OF  THE  SOUTHEASTERN  COASTAL  PLAIN 
IN  EASTERN  GEORGIA,  SOUTH  CAROLINA, 
AND  SOUTHEASTERN  NORTH  CAROLINA, 
Geological  Survey,  Nashville,  TN. 
R.  W.  Lee,  and  D.  J.  Strickland. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  2,  p  291-303,  February  1988.  10  fig,  6  tab,  19 
ref,  append. 

Descriptors:  'Geochemistry,  'Groundwater, 
'Water  chemistry,  'Aquifers,  'Ions,  Salts,  Organic 
matter,  Minerals,  Georgia,  South  Carolina,  North 
Carolina,  Brines. 

Geochemical  samples  of  groundwater  taken  along 
hydrologic  flow  paths  in  eastern  Georgia,  South 
Carolina,  and  southeastern  North  Carolina,  from 
noncalcareous  sand  aquifers,  largely  of  Cretaceous 
age,  are  dominated  by  sodium  and  bicarbonate 
ions.  Calcareous  sand  aquifers,  largely  of  Tertiary 
age,  contain  water  whose  chemistry  is  dominated 
by  calcium  and  bicarbonate  ions,  but  may  evolve 
downgradient  to  sodium  and  bicarbonate  domi- 
nance. Water  chemistry  in  both  types  of  aquifer 
evolves  to  sodium  chloride  dominance  as  a  result 
of  fresh  water  mixing  with  subsurface  brines  or 
seawater  present  in  the  deeper  downgradient  parts 
of  the  aquifers.  Principal  aqueous  chemical  reac- 
tions appear  to  occur  in  five  reaction  zones  in  the 
aquifers  and  include  feldspar  hydrolysis  to  kaolin- 
ite,  calcite  dissolution,  calcium-for-sodium  cation 
exchange,  and  neoformation  of  sodium  smectite  in 
the  downgradient  parts  of  the  aquifers.  Redox  re- 
actions produce  dissolved  iron  concentrations 
greater  than  1  mg/L  near  the  recharge  areas.  Or- 
ganic matter  in  the  aquifers  is  oxidized  to  C02  by 
iron  reduction  and  sulfate  reduction  processes. 
Production  of  C02  by  a  methanogenic  process 
may  also  occur.  Geochemical  mass-transfer  models 
simulating  the  observed  chemistry  in  western  Ala- 
bama and  eastern  Mississippi  have  been  extended 
to  account  for  higher  concentrations  of  sodium  and 
bicarbonate  observed  in  the  South  Carolina  part  of 
the  aquifers.  (Author's  abstract) 


W88-05443 


THEORY  ON  THE  MECHANISMS  REGULAT- 
ING THE  BIOAVAILABILITY  OF  MERCURY 
IN  NATURAL  WATERS, 

Bohlin  and  Stromberg  A.B.,  Solna  (Sweden). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05466 


EXPERIMENTAL  MEASUREMENTS  AND 
COMPUTER  PREDICTIONS  OF  COPPER 
COMPLEX  FORMATION  BY  SOLUBLE  SOIL 
ORGANIC  MATTER, 

Rothamsted     Experimental     Station,     Harpenden 
(England).  Dept.  of  Soils  and  Plant  Nutrition. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-05467 


SPREADING   OF   OIL   ON   WATER   EN  THE 
SURFACE-TENSION  REGIME, 

Washington  Univ.,  Seattle.  Dept.  of  Chemical  En- 
gineering. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-05474 


DISULFATE  ION  AS  AN  INTERMEDIATE  TO 
SULFURIC  ACID  IN  ACID  RAIN  FORMA- 
TION, 

Lawrence  Berkeley  Lab.,  CA.  Applied  Science 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05502 


CHEMISTRY     AND     FATE    OF    ALOID     EN 
TREATED  DRINKING  WATER, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5F. 

W88-05508 


EFFECTS  OF  THE  BRACKISH  DEPOSIT- 
FEEDING  POLYCHAETES  NOTOMASTUS  SP. 
(CAPITELLIDAE)  AND  NEANTHES  JAPONI- 
CA  (LZUKA)  (NEREIDAE)  ON  SEDIMENTARY 
02  CONSUMPTION  AND  C02  PRODUCTION 
RATES, 

Tohoku  Univ.,  Sendai  (Japan).  Biological  Inst. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-05513 


MORE  ON  MECHANISM  AND  SOME  IMPOR- 
TANT PROPERTIES  OF  CHROMATE  ION  EX- 
CHANGE, 

Lehigh  Univ.,  Bethlehem,  PA.  Dept.  of  Civil  En- 
gineering. 
For  primary  bibliographic   entry   see   Field   5D. 

W88-05515 


HYDROGEOCHEMICAL  CYCLENG  AND 
CHEMICAL  DENUDATION  EN  THE  FORT 
RIVER  WATERSHED,  CENTRAL  MASSACHU- 
SETTS: AN  APPRAISAL  OF  MASS-BALANCE 
STUDIES, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Geology 
and  Geography. 

R.  F.  Yuretich,  and  G.  L.  Batchelder. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  1,  p  105-114,  January  1988.  7  fig,  4  tab,  37  ref. 
Department  of  the  Interior  Project  WR-138. 

Descriptors:  'Weathering,  'Chemical  weathering, 
'Streams,  'Chemical  properties,  'Hydrogeoche- 
mistry,  'Chemical  denudation,  'Groundwater 
movement,  'Geochemistry,  Geohydrology,  Fort 
River  Watershed,  Massachusetts,  Hubbard  Brook, 
New  Hampshire,  Comparison  studies,  Hydrogen 
ion  concentration,  Total  dissolved  solids,  Surficial 
cover,  Groundwater,  Watersheds,  Surface  runoff, 
Cation  removal,  Cations,  Weathering,  Silica,  Silica 
removal. 

The  Fort  River  watershed  in  central  Massachusetts 
receives  precipitation  with  a  composition  similar  to 
that  in  Hubbard  Brook  (New  Hampshire),  yet  the 
average   stream   water  chemistry   is   substantially 
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different,  showing  higher  pH  and  total  dissolved 
solids.  This  is  largely  a  function  of  bedrock  and 
surficial  geology,  and  chemical  differences  among 
small  streams  within  the  Fort  River  watershed  are 
apparently  controlled  by  the  composition  and 
thickness  of  the  prevailing  surficial  cover.  The 
surficial  deposits  determine  groundwater  and  sur- 
face water  flow  paths,  thereby  affecting  the  result- 
ant contact  time  with  mineral  matter  and  the 
chemistry  of  the  runoff.  Despite  the  rural  setting, 
over  95%  of  the  annual  sodium  and  chloride  in  the 
streams  comes  from  road  salt;  after  correcting  for 
this  factor,  cation  denudation  rates  are  about  equal 
to  those  at  Hubbard  Brook.  However,  silica  re- 
moval is  occurring  at  a  rate  more  than  30%  in  the 
Fort  River.  When  climatic  conditions  in  Hubbard 
Brook  and  Fort  River  are  normalized,  weathering 
rates  appear  consistently  higher  in  the  Fort  River, 
reflecting  differences  in  weathering  processes  (i.e., 
cation  exchange  and  silicate  breakdown)  and  hy- 
drogeology.  Because  of  uncertainties  in  mecha- 
nisms of  cation  removal  from  watersheds,  the  silica 
denudation  rate  may  be  a  better  index  for  weather- 
ing intensity.  (Author's  abstract) 
W88-05535 


STUDIES  ON  SEDIMENTS  OF  THE  RIVER 
LAHN:  3.  TOTAL  METAL  UPTAKE  AND 
BINDING  CONSTANT  (UNTERSUCHEN  AN 
LAHNSEDIMENTEN  3.  SATTIGUNGSKAPAZI- 
TAT  UND  SORPTIONSKONSTANTE), 
Marburg  Univ.  (Germany,  F.R.).  Fachbereich 
Chemie. 

S.  Wubbold,  W.  Spickermann,  and  G.  Stork. 
Fresenius'    Zeitschrift    fuer   Analytische    Chemie 
ZACFAU,  Vol.  328,  No.  8,  p  648-652,  October 
1987,  3  tab,  11  ref. 

Descriptors:  'Heavy  metals,  Copper,  Lead,  Mer- 
cury, Cadmium,  Iron,  Manganese,  'Rivers,  'Sedi- 
ments, Langmuir  sorption  isotherms,  Regression 
Analysis,  Correlation  Analysis,  Heavy  metals,  Sur- 
factants, Particle  size. 

To  get  more  detailed  information  of  the  different 
types  of  bonding  for  heavy  metals  to  sediments  the 
total  metal  uptake  capacity  and  the  binding  con- 
stant of  40  sediments  of  the  river  Lahn  for  copper 
(II)  ions  were  determined  from  linearized  Lang- 
muir sorption  isotherms,  obtained  by  batching  sedi- 
ments with  copper  solutions.  These  parameters  and 
CHN  values  complete  a  data  set  of  analytical  re- 
sults of  former  investigations  (contents  of  mercury, 
cadmium,  lead,  copper,  manganese,  iron,  grain  size 
distribution,  etc.).  The  chemometric  treatment  of 
the  data  set  by  the  partial  and  multiple  correlation 
analysis,  the  factor  analysis  and  the  multiple  re- 
gression analysis  lead  to  further  details  about  the 
intercorrelations  between  heavy  metal  bondings 
and  surface  active  phases  of  sediments.  (Author's 
abstract) 
W88-05561 


TRANSATLANTIC  TRANSPORT  OF  SULFUR, 

Atmospheric   Environment   Service,   Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05573 


ESTIMATE  OF  THE  IMPORTANCE  OF  DRY 
DEPOSITION  AS  A  PATHWAY  OF  ACIDIC 
SUBSTANCES  FROM  THE  ATMOSPHERE  TO 
THE  BIOSPHERE  IN  EASTERN  CANADA, 

Atmospheric   Environment   Service,   Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05574 


EQUILIBRIUM  APPROACHES  TO  NATURAL 
WATER  SYSTEMS-6.  ACID-BASE  PROPER- 
TIES OF  A  CONCENTRATED  BOG-WATER 
AND  ITS  COMPLEXATION  REACTIONS 
WITH  ALUMINIUMdlD, 

Umea  Univ.  (Sweden).  Dept.  of  Inorganic  Chemis- 
try. 

L.  Lovgren,  T.  Hedlund,  L.-O.  Ohman,  and  S. 
Sjoberg. 

Water  Research  WATRAG,  Vol.  21,  No.  11,  p 
1401-1407,  November   1987.   5  fig,  3  tab,  29  ref. 


Descriptors:  'Acid  rain,  'Watci  chemistry, 
•Chemical  properties,  'Bogs,  'Acidity,  'Alkalini- 
ty, 'Aluminum,  'Fate  of  pollutants,  Chemical  re- 
actions. Hydrogen  ion  concentration,  Wetlands, 
Metal  complexes,  Metals,  Equilibrium,  Pollutants, 
I'lieoretical  analysis.  Model  studies,  Solubility, 
Speciation,  Sweden. 

A  filtered  bog-water,  obtained  from  sites  in  the 
Svartbergets  Forest  Research  Area  in  northern 
Sweden,  was  concentrated  using  a  freezing  tech- 
nique for  studies  of  its  acid-base  properties  and 
aluminum(III)  complexation  reactions.  Sampling 
was  performed  during  autumn  and  winter  periods 
with  a  resulting  acidity  or  alkalinity  due  to  oxic 
(autumn)  or  anoxic  (winter)  conditions.  The  meas- 
urements were  performed  as  potentiometric  titra- 
tions in  constant  ionic  media  (0.02,  0.1  and  0.6  M 
NaCl)  with  the  use  of  a  glass  electrode.  The  sam- 
ples show  buffer  ranges  at  approximately  3  <  pH 
<  5  and  also  pH  >  7.5.  The  first  range  is  ascribed 
to  the  presence  of  carboxylate  groups  and  is  char- 
acterized by  fast  equilibria.  The  second  is  due  to 
phenolic  OH(-)  groups  and  precipitation  reactions 
with  resulting  sluggish  equilibria.  For  one  sampling 
period  comprehensive  measurements  were  under- 
taken to  determine  possible  polyelectrolytic  char- 
acter of  the  organic  acids.  Due  to  the  small  in- 
crease in  apparent  carboxylate  pKa  values  with  the 
degree  of  dissociation  at  low  (0.02  M)  as  well  as  at 
high  (0.6  M)  ionic  strength,  the  possible  polyelec- 
tric  feature  of  the  acids  was  neglected.  Instead,  a 
good  fit  to  data  was  obtained  by  introducing  a  di- 
protic  acid  (H2L)  as  a  model  compound.  The 
expression  for  the  medium  dependence  of  the  acid- 
ity constants  was  derived.  The  complexation  with 
Al(III)  was  described  by  the  formation  of  A1L(+), 
A1L2(-)  and  the  ternary  species  A1LH  sub  -1.  The 
stability  constants  showed  no  significant  trend  with 
sampling  period,  but  indicate  a  stability  of  the 
complexes  greater  than  for  phthalic  acid  but  lower 
than  for  oxalic  acid.  The  theoretical  solubility  of 
the  clay  mineral  kaolinite  (A12(OH)4Si205)  in  the 
presence  of  bog-water  was  modeled  by  computer. 
The  calculations  show  that  bog-water  increases  the 
kaolinite  solubility  ten-fold  at  a  pH  of  5,  whereas 
the  effects  below  pH  4  or  above  pH  about  6.5  are 
negligible.  (Wood-PTT) 
W88-05599 


MICROBIAL  OXIDATION  OF  MANGANESE 
IN  A  NORTH  CAROLINA  ESTUARY, 

National  Marine  Fisheries  Service,  Beaufort,  NC. 

Beaufort  Lab. 

W.  G.  Sunda,  and  S.  A.  Huntsman. 

Limnology  and  Oceanography  LIOCAH,  Vol.  32, 

No.  3,  p  552-564,  May  1987.  8  fig,  2  tab,  35  ref. 

ONR  Contract  No.  N-00014-80-C-0273. 

Descriptors:  'Biological  oxidation,  'Manganese, 
'North  Carolina,  'Estuarine  environment,  'Bio- 
transformation, 'Kinetics,  'Microbiological  stud- 
ies, Oxidation,  Estuaries,  Environment,  Metabo- 
lism, Enzymes,  Catalysts,  Particulate  matter, 
Heavy  metals,  Seawater,  Chemical  reactions,  Ra- 
dioisotopes, Manganese  radioisotopes,  Isotopic 
tracers. 

Experiments  were  conducted  with  Mn54(++)  to 
determine  the  kinetics  of  particulate  manganese 
formation  in  seawater  from  the  lower  Newport 
River  estuary,  North  Carolina.  Dissolved  Mn  was 
rapidly  converted  into  particles  at  constant  rates 
that  ranged  from  0.36  to  6.2%/h,  yielding  turnover 
times  of  the  dissolved  manganese  pool  of  0.7-11  d. 
Dissolved  Mn  turnover  rates  increased  with  tem- 
perature up  to  a  maximum  at  25-35  C  and  also 
increased  with  the  ratio  of  particulate  to  dissolved 
Mn.  These  two  factors  explained  most  of  the  varia- 
tion in  the  observed  turnover  rates.  The  formation 
of  particulate  Mn  appeared  to  result  primarily  from 
the  oxidation  of  Mn(++)  to  manganese  oxides. 
However,  the  oxidation  rates  were  much  too  rapid 
to  be  accounted  for  by  abiotic  mechanisms,  and  the 
rate  was  reduced  by  97%  following  heat  steriliza- 
tion of  the  seawater.  In  addition,  the  rates  con- 
formed to  the  Michaelis-Menten  enzyme  kinetics 
model,  providing  strong  evidence  that  oxidation  of 
Mn  in  the  estuarine  samples  is  microbially  cata- 
lyzed. This  catalysis  appears  to  be  instrumental  in 
the  rapid  redox  cycling  of  Mn  and  in  the  scaveng- 
ing of  dissolved  Mn  onto  particles  in  aquatic  sys- 
tems. (Author's  abstract) 


W88-05604 


METHANE      IN      SURFACE      WATERS      OF 
OREGON  ESTUARIES  AND  RIVERS, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2L. 
W88-05607 


DETERMINATION  OF  PHOSPHORUS  IN 
NATURAL  WATER  USING  HYDRIDE  GEN- 
ERATION AND  GAS  CHROMATOGRAPHY, 

National  Research  Inst,  for  Metals,  Tokyo  (Japan). 
S.  Hashimoto,  K.  Fujiwara,  and  K.  Fuwa. 
Limnology  and  Oceanography  LIOCAH,  Vol.  32, 
No.  3,  p  729-735,  May  1987.  4  fig,  2  tab,  13  ref. 
Ministry  of  Culture,  Science,  and  Education  Grant 
No.  60030028. 

Descriptors:  'Chemical  analysis,  'Water  analysis, 
'Gas  chromatography,  'Phosphorus,  Sample  prep- 
aration, Reagents,  Seawater,  Pollutant  identifica- 
tion, Phosphates,  Ponds,  Interference,  Arsenic, 
Silica. 

A  new  hydride-generating  method  was  applied  to 
the  determination  of  phosphorus  in  seawater  and 
pond  water.  A  sample  solution  containing  phos- 
phate was  mixed  with  a  6%  sodium  borohydride 
solution  in  a  quartz  vessel  and  dried  under  an 
incandescent  light  at  40  C  for  2  h.  Phosphine  was 
reproducibly  generated  from  phosphate  by  heating 
this  vessel  at  460  C.  Total  phosphorus  and  total 
dissolved  phosphorus  were  determined  by  this 
method  without  any  digestion  procedure,  using  gas 
chromatography  with  a  flame  photometric  detec- 
tor. Good  agreement  was  found  between  the  hy- 
dride-generation method  and  ordinary  colorimetry 
with  sample  digestion.  The  technique  eliminates 
the  problems  of  interference  from  arsenic,  silica,  or 
other  materials,  has  a  high  sensitivity,  and  requires 
only  small  amounts  of  sample.  Sodium  borohy- 
dride is  the  only  chemical  reagent  necessary,  re- 
ducing the  changes  of  contamination,  and,  since 
the  system  is  not  complicated,  it  can  be  used 
aboard  ship.  (Author's  abstract) 
W88-05608 


CHLORIDE  BUDGETS  IN  TRANSIENT 
LAKES:  LAKES  BARINGO,  NAIVASHA,  AND 
TURKANA, 

Edinburgh  Univ.  (Scotland).  Dept.  of  Geophysics. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-05610 


IMPORTANCE  OF  LIQUID  WATER  CONCEN- 
TRATION IN  THE  ATMOSPHERIC  OXIDA- 
TION OF  S02, 

Nevada  Univ.,  Reno.  Desert  Research  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-05628 


CUMULUS  CLOUD  TRANSPORT,  SCAVENG- 
ING AND  CHEMISTRY:  OBSERVATIONS  AND 
SIMULATIONS, 

Atmospheric    Environment    Service,   Downsview 

(Ontario).  Cloud  Physics  Research  Div. 

A.  Tremblay. 

Atmospheric  Environment  ATENBP,  Vol.  21,  No. 

11,  p  2345-2364,  November,  1987.  8  fig,  7  tab,  19 

ref. 

Descriptors:  'Acid  rain,  'Clouds,  'Cloud  physics, 
'Chemistry,  'Precipitation,  'Aerosols,  Rainfall, 
Fate  of  pollutants,  Chemistry  of  precipitation, 
Model  studies,  Air  pollution,  Simulation,  Nitrates, 
Nitric  acid,  Sulfates,  Sulfur  dioxide. 

Observational  and  numerical  investigations  of  cu- 
mulus cloud  scavenging,  transport,  and  chemical 
processes  are  presented.  The  experimental  data  set 
includes  surface  and  aircraft  measurements  of  the 
chemistry  and  microphysics  of  aerosol,  cloud,  and 
precipitation.  Three-dimensional  simulations  of 
cloud  chemistry  and  scavenging  are  performed  to 
help  in  the  interpretation  of  these  experimental 
data.   After  adjusting  several  unmeasured  model 
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parameters,  reasonable  agreement  could  be  ob- 
tained between  the  simulated  and  observed  cloud 
chemistry  and  aerosol  distribution  in  the  clouds. 
The  rate  at  which  the  simulated  clouds  transported 
and  transformed  pollutants  did  not  exceed  a  few 
percent  per  hour.  (Author's  abstract) 
W88-05629 


CASE  STUDIES  ON  THE  CHEMICAL  COMPO- 
SITION OF  FOGWATER:  THE  INFLUENCE 
OF  LOCAL  GASEOUS  EMISSIONS, 

Eidgenoessische   Anstalt   fuer  Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,    Due- 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05630 


ACIDIC  PRECIPITATION  IN  SOUTHEAST- 
ERN ARIZONA:  SULFATE,  NITRATE  AND 
TRACE-METAL  DEPOSITION, 

Princeton  Univ.,  NJ.  Center  for  Energy  and  Envi- 
ronmental Studies. 

C.  L.  Blanchard,  and  M.  R.  Stromberg. 
Atmospheric  Environment  ATENBP,  Vol.  21,  No. 
11,  p  2375-2381,  November,  1987.  2  fig,  4  tab,  24 
ref. 

Descriptors:  *Arizona,  *Acid  rain,  'Sulfates,  'Ni- 
trates, *Trace  metals,  'Chemistry  of  precipitation, 
Hydrogen  ion  concentration,  Waterpollution 
sources,  Rainfall,  Metals,  Precipitation,  Copper, 
Acidity,  Antimony,  Arsenic,  Cadmium,  Lead, 
Zinc,  Heavy  metals,  Model  studies. 

Precipitation  was  collected  during  1984  and  1985 
at  two  sites  in  southeastern  Arizona  within  100  km 
of  two  copper  smelters.  The  precipitation-depth- 
weighted  mean  pH  was  4.63  and  wet  sulfate  depo- 
sition was  8.9  kg/ha  over  a  13-month  period.  High 
acidity  and  sulfate  concentration  occurred  when 
upper-level  winds  were  from  the  directions  of  the 
smelters.  A  smelter  'fingerprint,'  based  on  antimo- 
ny, arsenic,  cadmium,  copper,  lead,  and  zinc,  was 
identified,  and  used  to  evaluate  the  smelter  contri- 
bution to  precipitation  sulfate  on  an  annually-aver- 
aged basis.  The  variations  in  the  relative  propor- 
tions of  these  trace  metals  were  too  large  to  permit 
application  of  the  method  to  individual  precipita- 
tion events.  (Author's  abstract) 
W88-05631 


CHEMICAL  COMPOSITION  OF  ATMOS- 
PHERIC PRECIPITATION  IN  CZECHOSLO- 
VAKIA, 1976-1984: 1.  MONTHLY  SAMPLES, 

Ustredni  Ustav  Geologicky,  Prague  (Czechoslova- 
kia). 

For  primary  bibliographic  entry  see  Field  5B. 
W88-05632 


BACTERIAL  UTILIZATION  OF  FORMIC  AND 
ACETIC  ACID  IN  RAINWATER, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

L.  J.  Herlihy,  J.  N.  Galloway,  and  A.  L.  Mills. 
Atmospheric  Environment  ATENBP,  Vol.  21,  No. 
11,  p  2397-2402,  November,  1987.  4  fig,  1  tab,  43 
ref. 

Descriptors:  'Bacterial  physiology,  'Formic  acid, 
'Acetic  acid,  'Acid  rain,  'Chemistry  of  precipita- 
tion, Rainfall,  Bacteria,  Heterotrophic  bacteria, 
Precipitation,  Metabolism,  Growth,  Microbiologi- 
cal studies,  Fate  of  pollutants,  Rain. 

Rain  samples  were  collected  aseptically  during 
1983  and  1984  in  Charlottesville,  VA  to  determine 
the  ability  of  bacteria  in  precipitation  to  utilize 
formate  and  acetate.  The  total  number  of  bacteria, 
as  counted  by  Acridine  Orange  Direct  Counts,  was 
one  to  two  orders  of  magnitude  greater  from  April 
to  September  (100,000  cells/ml)  than  during  the 
rest  of  the  year  (1,000-10,000  cells/ml).  Formate 
and  acetate  concentrations  ranged  between  6-23 
and  3-9  micromolar,  respectively,  and  were  higher 
from  June  to  September.  Heterotrophic  uptake  on 
the  day  of  collection  was  not  different  from  the 
controls,  but  after  incubation  at  room  temperature 
for  a  minimum  of  three  days,  the  turnover  rate 
constants  were  0.14  and  0.1 7/h  for  formate  and 


acetate,  respectively.  Total  bacterial  counts  in- 
creased an  order  of  magnitude  during  that  interval. 
These  turnover  rate  constants  were  used  to  calcu- 
late losses  of  44  and  24  micromol/1/day  of  formic 
and  acetic  acid.  Turnover  times  were  1.5  and  34 
days  for  formate  and  acetate,  respectively.  This 
study  demonstrated  that  there  are  viable  microor- 
ganisms in  the  atmosphere  capable  of  utilizing  for- 
mate and  acetate  for  growth.  (Author's  abstract) 
W88-05633 


CONCENTRATIONS,  SPECIATION  AND  DE- 
COMPOSITION OF  ORGANOLEAD  COM- 
POUNDS IN  RAINWATER, 

Essex    Univ.,    Colchester    (England).    Dept.    of 

Chemistry. 

M.  Radojevic,  and  R.  M.  Harrison. 

Atmospheric  Environment  ATENBP,  Vol.  21,  No. 

11,  p  2403-2411,  November,  1987.  3  fig,  3  tab,  25 

ref. 

Descriptors:  'Lead,  'Organic  compounds,  'De- 
composition, 'Rain,  'Chemistry  of  precipitation, 
'Chemical  composition,  'Chemical  reactions, 
Chromatography,  Gas  chromatography,  Spectros- 
copy, Atomic  absorption  spectroscopy,  Heavy 
metals,  Inorganic  compounds,  England,  Ireland, 
Distribution,  Seasonal  distribution,  Path  of  pollut- 
ants. 

Tetraalkyllead  (R4Pb),  trialkyllead  (R3Pb(+)), 
and  dialkyllead  (R2Pb(+  +))  compounds  were  de- 
termined in  rainwater  collected  at  urban,  semi- 
rural,  and  rural  sites  using  gas  chromatography/ 
atomic  absorption  spectroscopy  (GC/AAS).  At 
sites  in  England,  total  organolead  concentrations  in 
the  range  of  10-928  ng  Pb/1  were  found  in  rain- 
water and  ratios  of  organic  to  inorganic  lead  were 
between  <  0.1  and  20%.  At  a  remote  rural  site  on 
the  west  coast  of  Ireland,  total  organolead  concen- 
trations were  in  the  range  of  3-13  ng  Pb/1. 
R3Pb(  +  )  species  containing  mixed  alkyl  groups 
were  also  observed.  At  a  semi-rural  site  in  South- 
east England,  the  deposition  rate  for  total  organic 
lead  was  5.6  ng  Pb/sq  cm/yr.  No  consistent  sea- 
sonal variation  of  alkyllead  species  or  concentra- 
tion was  noted.  Stability  tests  revealed  that  R4Pb 
compounds  decompose  quantitatively  within  48  h 
to  R3Pb(  +  )  species  in  rainwater  samples  left  in  the 
field  during  sampling  programs.  R3Pb(+)  and 
R2Pb(++)  compounds  were  found  to  be  very 
stable  in  rainwater  samples  left  in  the  dark.  (Au- 
thor's abstract) 
W88-05634 


MECHANISTIC  STUDIES  OF  ANAEROBIC 
METHANE  FORMATION  APPLIED  TO 
WASTEWATER  TREATMENT  FACILITIES, 

Duquesne  Univ.,  Pittsburgh,  PA.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5D. 
W88-05647 


GROUND  WATER  BIOGEOCHEMISTRY  OF 
IRON  AND  MANGANESE  IN  RELATION  TO 
WELL  WATER  QUALITY, 

Helsinki  Univ.  (Finland).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-05740 


STORAGE  AND  PRESERVATION   OF  ENVI- 
RONMENTAL SAMPLES, 

Oak  Ridge  National  Lab.,  TN. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-05749 


GEOCHEMISTRY  OF  URANIUM  AND  THORI- 
UM SERIES  NUCLIDES  AND  OF  PLUTONI- 
UM IN  THE  GULF  OF  MEXICO:  FINAL 
REPORT, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05750 


EFFECTS  OF  CONSERVATION  TILLAGE 
PRACTICES  ON  PESTICIDE  VOLATILIZA- 
TION AND  DEGRADATION, 


Agricultural  Research  Service,  Beltsville,  MD. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05768 


EFFECT  OF  CONSERVATION  TILLAGE  ON 
PESTICIDE  DISSIPATION, 

Agricultural  Research  Service,  Beltsville,  MD. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05769 


SOLUTES, 

Universite  Libre  de  Bruxelles  (Belgium).  Lab.  de 

Geomorphologie. 

For  primary  bibliographic  entry  see  Field  2C. 

W88-05794 


INVESTIGATIONS  ON  THE  INFLUENCE  OF 
ALGAL-DERrVED  ORGANIC  SUBSTANCES 
ON  FLOCCULATION  AND  FILTRATION, 

Wahnbachtalsperrenverband,  Siegburg  (Germany, 

F.R.). 

For  primary  bibliographic  entry  see  Field  5F. 

W88-05821 


SULPHATE,  WATER  COLOUR  AND  DIS- 
SOLVED ORGANIC  CARBON  RELATION- 
SHIPS IN  ORGANIC  WATERS  OF  ATLANTIC 
CANADA, 

Inland    Waters    Directorate,    Ottawa    (Ontario). 

Water  Quality  Branch. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-05867 


SULFATE  IN  COLOURED  WATERS.  I.  EVAL- 
UATION OF  CHROMATOGRAPHIC  AND 
COLOREMETRIC  DATA  COMPATIBILITY, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  5A. 
W88-05868 


NATURAL  VARIABDLITY  OF  WATER  QUAL- 
ITY IN  A  TEMPERATE  ESTUARY, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-05873 


2L.  Estuaries 


PRODUCTION  AND  FATE  OF  METHYLATED 
SULFUR  COMPOUNDS  FROM  METHIONINE 
AND  DIMETHYLSULFONIOPROPIONATE  IN 
ANOXIC  SALT  MARSH  SEDIMENTS, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

R.  P.  Kiene,  and  P.  T.  Visscher. 

Applied      and       Environmental       Microbiology 

AEMIDF,  Vol.  53,  No.  10,  p  2426-2434,  October 

1987.  7  fig,  1  tab,  44  ref.  NSF  Grant  OCE-8516604. 

Descriptors:  'Salt  marshes,  'Marshes,  'Chemical 
reactions,  'Sulfur  compounds,  'Anaerobic  condi- 
tions, 'Sediments,  Metabolism,  Methionine,  Di- 
methylsulfoniopropionate,  Bacterial  degradation, 
Methane  bacteria,  Sulfur  bacteria,  Methanogenesis. 

Anoxic  salt  marsh  sediments  were  amended  with 
DL-methionine  and  dimethylsulfoniopropionate 
(DMSP).  Microbial  metabolism  of  methionine 
yielded  methane  thiol  (MSH)  as  the  major  volatile 
organosulfur  product,  with  the  formation  of  lesser 
amounts  of  dimethylsulfide  (DMS).  Biological 
transformation  of  DMSP  resulted  in  the  rapid  re- 
lease of  DMS  and  only  small  amounts  of  MSH. 
Experiments  with  microbial  inhibitors  indicated 
that  production  of  MSH  from  methionine  was  car- 
ried out  by  procaryotic  organisms,  probably  sul- 
fate-reducing  bacteria.  Methane-producing  bacte- 
ria did  not  metabolize  methionine.  The  involve- 
ment of  specific  groups  of  organisms  in  DMSP 
hydrolysis  could  not  be  determined  with  the  inhibi- 
tors used,  because  DMSP  was  hydrolyzed  in  all 
samples  except  those  which  were  autoclaved.  Una- 
mended sediment  slurries,  prepared  from  Spartina 
alterniflora  sediments,  contained  significant  (1  to 
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10  microM)  concentrations  of  DMS.  Endogenous 
methylated  sulfur  compounds  and  those  produced 
from  added  methionine  and  DMSP  were  con- 
sumed by  sediment  microbes.  Both  sulfate-reduc- 
ing  and  methane-producing  bacteria  were  involved 
in  DMS  and  MSH  consumption.  Methanogenesis 
was  stimulated  by  the  volatile  organosulfur  com- 
pounds released  from  methionine  and  DMSP. 
However,  apparent  competition  for  these  com- 
pounds exists  between  methanogens  and  sulfate 
reducers.  At  low  (1  microM)  concentrations  of 
methionine,  the  terminal  S-methyl  group  was  me- 
tabolized almost  exclusively  to  C02  and  only  small 
amounts  of  methane.  At  higher  (>100  microM) 
concentrations  of  methionine,  the  proportion  of  the 
methyl-sulfur  group  converted  to  methane  in- 
creased. The  results  of  this  study  demonstrate  that 
methionine  and  DMSP  are  potential  precursors  of 
methylated  sulfur  compounds  in  anoxic  sediments 
and  that  the  microbial  community  is  capable  of 
metabolizing  volatile  methylated  sulfur  com- 
pounds. (Author's  abstract) 
W88-05191 


COASTAL-A  DISTRIBUTED  HYDROLOGIC 
SIMULATION  MODEL  FOR  LOWER  COAST- 
AL PLAIN  WATERSHEDS  IN  GEORGIA, 

Georgia  Univ.,  Athens.  Graduate  School. 
For  primary  bibliographic  entry  see  Field  2A. 
W88-05204 


MONITORING  OF  MERCURY  AND  CADMI- 
UM IN  COASTAL  AREAS,  USING  AQUATIC 
ORGANISMS  AND  SEDIMENT, 

Vandkvalitetsinstitutet,  Hoersholm  (Denmark). 
For  primary  bibliographic  entry  see  Field  5A. 
W88-05261 


HYDROLOGY  OF  THE  REGION  BETWEEN 
THE  EASTERN  CANARY  ISLANDS,  MOROC- 
CO AND  THE  MADEIRA  ISLANDS:  'NORCAN- 
ARIAS  I'  CAMPAIGN  (HIDROLOGIA  EN  LA 
REGION  COMPRENDIDA  ENTRE  LAS  ISLAS 
CANARIAS  ORIENTALES,  MARRUECOS  Y 
LAS  ISLAS  MADEIRA.  CAMP  ANA  'NORCAN- 
ARIASI'), 

Instituto    Espanol    de    Oceanographia,    Tenerife 
(Spain).  Centro  Costero  de  Canarias. 
R.  Molina,  and  F.  L.  Laatzen. 
Boletin   del   Instituto   Espanol   de   Oceanografia, 
Vol.  3,  No.  3,  p  1-16,  December  1986.  20  fig,  6  ref. 

Descriptors:  'Upwelling,  'Water  temperature, 
•Salinity,  'Coastal  waters,  Canary  Islands,  Tem- 
perature gradient,  Temperature,  Saline  water,  Dis- 
tribution patterns,  Wind,  Ocean  circulation. 

In  the  region  between  the  Eastern  Canary  Islands, 
Morocco  and  the  Madeira  Islands  a  total  of  forty- 
six  hydrological  stations  were  carried  out  during 
the  cruise  of  the  R.  V.  'Cornide  de  Saavedra'  in 
August  1972.  Temperature  and  salinity  data  ob- 
tained at  these  stations  are  discussed.  The  horizon- 
tal and  vertical  distributions  of  salinity  and  temper- 
ature indicate  upwelling  off  the  African  coast  of 
waters  proceeding  from  a  depth  of  between  200 
and  250  meters  which,  in  accordance  with  the 
wind  factors,  becomes  intensified  off  Cape  Ghir 
and  Cape  Juby.  From  a  depth  of  500  meters,  the 
isolines  of  both  parameters  tend  to  move  in  an  east- 
west  direction.  The  distribution  of  density  on  the 
surface,  maximum  stability,  and  depth  of  the  picno- 
cline  also  indicate  upwelling  with  an  intensification 
off  the  same  two  capes.  (Author's  abstract) 
W88-05286 


STUDY  OF  THE  NITROGEN  CYCLE  IN  SAN- 
TANDER  BAY  (ESTUDIO  DEL  CICLO  DEL  NI- 
TROGENO  EN  LA  BAHIA  DE  SANTANDER), 

Instituto    Espanol    de    Oceanografia,    Santander 

(Spain).  Centro  Costero  de  Santander. 

M.  del  Olvido  Chereguini. 

Boletin   del    Instituto   Espanol   de   Oceanografia, 

Vol.  3,  No.  3,  p  23-40,  December  1986.  18  fig,  3 

tab,  30  ref,  append. 

Descriptors:  'Nitrogen  cycle,  'Bacteria,  'Coastal 
waters,  'Santander  Bay,  Spain,  Aquatic  bacteria, 
Sediments,  Proteolytic  bacteria,  Nitrogen  removal, 


Denitrification,  Aerobic  bacteria.  Hydrogen  ion 
concentration,  Salinity,  Dissolved  oxygen,  Ni- 
trates, Nitrogen  compounds,  Organic  carbon, 
Chemical  properties. 

Marine  bacteria  were  examined  at  four  stations, 
two  of  which  were  inside  Santander  Bay  and  two 
of  which  were  outside,  between  January  1979  and 
March  1980  are  reported.  The  bacterial  groups 
studied  in  the  water  and  in  sediments  are  the  ones 
linked  to  the  nitrogen  cycle:  proteolytic  bacteria, 
ammonifying  bacteria,  nitrifying  bacteria  and  deni- 
trifying aerobic  bacteria.  Some  physico-chemical 
parameters  were  investigated:  pH,  salinity,  dis- 
solved oxygen,  nitrate,  nitrite,  ammonia,  organic 
carbon  (%)  and  granulometry.  In  the  sediment, 
there  was  a  significant  correlation  between  the 
amount  of  carbon  and  the  proteolytic  bacteria. 
(Wood-PTT) 
W88-05287 


BACTERIAL  CONTAMINATION  OF  SAN- 
TANDER BAY  (CONTAMINACION  BACTER- 
IANA  EN  LA  BAHIA  DE  SANTANDER), 

Instituto    Espanol    de    Oceanografia,     Santander 

(Spain).  Centro  Costero  de  Santander. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05288 


SEPARATION  OF  DINOFLAGELLATE  CYSTS 
INTO  DENSITY  GRADIENTS  (SEPARACION 
DE  QUISTES  DE  DINOFLAGELADOS  EN 
GRADIENTE  DE  DENSIDAD), 

Instituto  Espanol  de  Oceanographia,  La  Coruna 

(Spain).  Centro  Costero  del  La  Coruna. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-05290 


EFFICIENCY  OF  LUDOX-TM  IN  THE  SEPA- 
RATION OF  BENTHIC  MICROALGAE  FROM 
SEDIMENT  (EFICACIA  DEL  LUDOX-TM  EN 
LA    SEPARACION    DE    MICROALGAS    BEN- 
TONICAS  DEL  SEDIMENTO), 
Instituto  Espanol  de  Oceanographia,  La  Coruna 
(Spain).  Centro  Costero  del  La  Coruna. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-05291 


AERIAL    SPRAY    OF    MOSQUITO    ADULTI- 
CIDES  IN  A  SALT  MARSH  ENVIRONMENT, 

Harbor  Branch  Foundation,  Inc.,  Fort  Pierce,  FL. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05302 


02  CONSUMPTION  AND  ACUTE  SALINITY 
EXPOSURE  IN  THE  FRESHWATER  SHRIMP 
MACROBRACHIUM  OLFERSII  (WIEGMANN) 
(CRUSTACEA:DECAPODA):  WHOLE  ANIMAL 
AND  TISSUE  RESPIRATION, 
Sao  Paulo  Univ.  (Brazil).  Inst,  de  Ciencias  Biome- 
dicas. 

J.  C.  McNamara,  and  G.  S.  Moreira. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  113,  No.  3,  p  221-230,  De- 
cember 15,  1987.  3  tab,  37  ref.  Fundacao  de 
Amparo  a  Pesquisa  do  Estado  de  Sao  Paulo  Grants 
No.  81/1855-7,  81/1854-0,  and  83/0788-0. 

Descriptors:  'Estuaries,  'Bays,  'Estuarine  envi- 
ronment, 'Shrimp,  'Aquatic  environment,  'Salini- 
ty, 'Respiration,  'Oxygen  requirements,  Crusta- 
ceans, Gills,  Tissue  analysis,  Metabolism,  Physio- 
logical ecology,  Animal  physiology. 

The  time  course  of  oxygen  consumption  after 
acute  salinity  exposure  was  examined  in  isolated 
supraesophageal  ganglia,  gills,  and  intact  Macro- 
brachium  olfersii,  a  hyperosmoregulating  freshwa- 
ter palaemonid  shrimp,  to  establish  patterns  of 
metabolic  adjustment  during  salinity  adaptation.  In 
whole  shrimp,  02  uptake  rates  decline  with  salinity 
increase  to  21  S(practical  salinity),  increasing  with 
further  salinity  increase.  The  rates  increase  to 
maxima  after  6-12  h  exposure  to  low  salinities, 
decreasing  steadily  with  time  in  high  salinities.  In 
gill  preparations,  02  consumption  rates  increased 
to  a  maximum  in  14  S,  then  decline;  they  are 
maximal  after  3-6  h  exposure  to  low  salinities  and 


dimmish  with  lime  m  high  salinities.  III  the  suprae 
sophagcal  ganglion,  rales  nl  <)2  uptake,  measured 
in  seawater  of  18  S,  are  also  maximal  when  shrimp 
are  exposed  to  14  S,  subsequently  declining  or 
leveling  off.  Rates  decrease  with  time  in  shrimp 
exposed  to  very  low  salinities,  and  are  stable  in  21 
S,  reaching  maxima  after  3-6  h  exposure  of  shrimp 
to  all  other  media.  Both  tissues  thus  exhibit  charac- 
teristic response  patterns  of  02  consumption  rate 
which  appear  to  depend  on  their  functional  signifi- 
cance within  the  context  of  the  whole  organism. 
Such  data  are  interpreted  to  indicate  an  interrela- 
tionship between  02  consumption  and  osmoregula- 
tory capability.  (Author's  abstract) 
W88-05304 


EFFECTS  OF  BURROWING  OF  HELICE  TRI- 
DENS  (DE  HAAN)  ON  THE  SOIL  OF  A  SALT- 
MARSH  HABITAT, 

Tohoku  Univ.,  Sendai  (Japan).  Biological  Inst. 
S.  Takeda,  and  Y.  Kurihara. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  113,  No.  1,  p  79-89,  Novem- 
ber 24,  1987.  7  fig,  2  tab,  8  ref. 

Descriptors:  'Animal  behavior,  'Salt  marshes, 
♦Aquatic  habitats,  'Crabs,  'Soil  physical  proper- 
ties, 'Soil  chemistry,  Behavior,  Burrowing, 
Marshes,  Habitats,  Crustaceans,  Soil  types,  Soil 
properties,  Vertical  distribution,  Nitrogen,  Nutri- 
ents, Ammonium,  Chemical  composition,  Organic 
matter,  Decomposition. 

The  physical  and  chemical  effects  of  the  burrow- 
ing activity  of  the  mud  crab  Helice  tridens  on  the 
soil  of  a  salt-marsh  habitat  were  investigated.  Soil- 
turnover  rate  caused  by  burrowing  activity  was 
approximately  3%  of  the  soil  from  the  surface  to  a 
depth  of  40  cm  every  day  during  the  summer.  The 
vertical  distributions  of  leaf  and  stem  fragments  of 
the  salt-marsh  plant  Phragmites  australis  and  the 
vertical  distribution  of  ammonium  N  concentration 
in  the  soil  were  also  investigated.  At  locations  in 
the  marsh  where  there  were  many  large  burrows, 
numerous  leaf  and  stem  fragments  were  recognized 
in  the  soil,  while  in  areas  in  the  marsh  containing 
only  a  few  small  burrows,  these  fragments  were 
scanty.  The  soil  depths  at  which  leaf  and  stem 
fragments  were  abundant  corresponded  to  the 
depths  of  the  burrows.  These  results  show  that 
mud  crabs  bury  fallen  plant  fragments  in  the  soil 
by  their  burrowing  activity.  Ammonium  N  in  the 
soil  was  also  abundant  at  locations  in  the  marsh 
where  there  were  many  burrows,  indicating  that 
organic  matter,  such  as  fallen  leaves  and  stems, 
may  be  decomposed  to  inorganic  nutrients  which 
are  useful  to  the  salt-marsh  plants.  (Author's  ab- 
stract) 
W88-05307 


PERIODICITY  OF  EPIPHYTES  OF  ZOSTERA 
MARINA  IN  TWO  EMBAYMENTS  OF  THE 
SOUTHERN  GULF  OF  ST.  LAWRENCE, 

National  Research  Council,  Halifax  (Nova  Scotia). 

I.  Novaczek. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  65, 

No.  8,  p  1676-1681,  August  1987.  1  fig,  2  tab,  25 

ref. 

Descriptors:  'Estuaries,  'Bays,  'Aquatic  plants, 
•Marine  plants,  'Eelgrass,  'Algae,  St.  Lawrence 
Gulf,  Epiphytes,  Photoperiodis,  Seasonal  variation, 
Water  temperature,  Temperature,  Plant  physiolo- 
gy- 

Thirty-eight  species  of  epiphytes  (19  red  algae,  14 
brown  algae,  and  3  green  algae)  were  identified  on 
growing  and  cast  leaves  of  Zostera  manna  (eel- 
grass)  growing  in  two  embayments  of  the  southern 
Gulf  of  St.  Lawrence.  Sampling  was  done  May 
through  December  and  in  February  to  determine 
the  species  composition  and  temporal  pattern  of 
macroalgae.  During  the  sampling  period  the  water 
temperature  ranged  from  0  to  24  C;  the  salinity 
was  generally  24-28  o/oo.  Both  live  and  dead 
leaves  of  Zostera  provided  the  substratum  for  algal 
colonization.  Some  species  occurred  sporadically 
on  Zostera  while  being  present  on  other  substrata 
throughout  most  or  all  of  the  growing  season. 
Other  species  were  discernible  for  only  1-3  months 
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of  the  season.  Four  epiphytes,  Eudesme,  Desmotri- 
chum  undulatum,  Leathesia  difformis  and  Rhodo- 
physema  georgii,  were  studied  in  culture.  The  phe- 
nological  patterns  appeared  to  be  regulated  by 
water  temperature  but  not  by  day  length.  (Cassar- 
PTT) 
W88-05361 


SEASONAL  ABUNDANCE,  DISTRIBUTION 
AND  GROWTH  OF  POSTLARVAL  AND  JUVE- 
NILE GRASS  SHRIMP  (PALAEMONETES 
PUGIO)  IN  A  GEORGIA,  USA,  SALT  MARSH, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 

R.  T.  Kneib. 

Marine  Biology  MBIOAJ,  Vol.  96,  No.  2,  p  215- 

223,  October  1987.  5  fig,  3  tab,  30  ref.  NSF  grant 

BSR-830OO88. 

Descriptors:  'Estuaries,  'Wetlands,  *Marshes, 
*Salt  marshes,  *Shrimp,  'Seasonal  variation, 
♦Growth  rates,  Grass  shrimp,  Invertebrates, 
Benthic  invertebrates,  Sapelo  Island,  Georgia, 
Tidal  marshes,  Tidewater,  Aquatic  life,  Aquatic 
habitats,  Habitats,  Juvenile  growth  stage. 

Postlarval  and  juvenile  grass  shrimp  (Palaemonetes 
pugio  Holthuis)  of  up  to  15  mm  total  length  (TL) 
were  abundant  at  low  tide  in  shallow  aquatic  mi- 
crohabitats  (i.e.,  puddles  and  films  of  residual  tidal 
water)  in  the  intertidal  zone  of  a  salt  marsh  on 
Sapelo  Island,  Georgia,  from  1982  to  1984.  The 
highest  concentrations  of  young  P.  pugio  occurred 
at  190  to  200  cm  above  mean  low  water,  about  10- 
20  cm  below  mean  high  water.  The  intertidal  dis- 
tributions of  young  grass  shrimp  expanded  and 
contracted  with  changes  in  tidal  amplitude.  Post- 
larval  grass  shrimp  (6-8  mm  TL)  continuously 
recruited  into  the  intertidal  marsh  population  from 
May  until  October,  but  densities  varied  in  a  regular 
pattern  with  peaks  in  abundance  occurring  at 
about  2-week  intervals,  corresponding  to  spring 
tide  periods  in  the  lunar-tidal  cycle.  Although 
present  nearly  year-round  in  the  intertidal  marsh, 
juveniles  (9-15  mm  TL)  were  most  abundant  from 
August  to  October.  Apparent  growth  rates  of  indi- 
viduals up  to  15  mm  TL  averaged  0.268  mm/day 
from  May  to  October  and  0.070  mm/day  in  No- 
vember and  December.  Unlike  larger  aquatic  orga- 
nisms, which  can  forage  in  the  emergent  marsh 
only  when  it  is  flooded  by  the  tide,  juvenile  grass 
shrimp  have  constant  access  to  intertidal  resources. 
Although  potentially  important  predators  in  this 
system,  the  role  of  young  P.  pugio  in  the  trophic 
organization  of  salt  marsh  benthic  invertebrate  as- 
semblages has  yet  to  be  examined.  (Author's  ab- 
stract) 
W88-05364 


CONTRIBUTION  OF  C14  DATING  TO  A 
BETTER  UNDERSTANDING  OF  THE  POM 
BEHAVIOUR  IN  ESTUARIES, 

Institut  de  Geologie  du  Bassin  d'Aquitaine,  Ta- 

lence  (France). 

J.  M.  Jouanneau. 

Marine  Chemistry  MRCHBD,  Vol.  21,  No.  2,  p 

189-197,  July  1987.  5  fig,  3  tab,  23  ref. 

Descriptors:  'Particulate  matter,  'Estuaries, 
'Dating,  'Sediments,  'Data  acquisition,  'Carbon- 
14,  *Lead-210,  Organic  matter,  Lead  radioisotopes, 
Carbon  radioisotopes,  Coasts,  Estuarine  environ- 
ment, Cores,  Gironde  estuary,  Tidal  flats,  Radioi- 
sotopes, Sedimentation. 

The  discordance  between  radiocarbon  dates  and 
dates  obtained  with  Pb210  and  historical  data  in 
cores  recovered  from  tidal  flats  of  the  Gironde 
estuary  (France),  is  explained.  According  to  the 
results,  it  appears  that  the  deposited  Particulate 
Organic  Matter  (POM),  taken  into  account  by  C14 
dating,  is  mainly  pedologic  in  origin  and  relatively 
old,  while  other  dating  techniques  provide  infor- 
mation on  the  sedimentation  pattern  itself.  (Au- 
thor's abstract) 
W88-05375 


GEOCHEMICAL  ASSOCIATION  AND  POST- 
DEPOSITIONAL  MOBILITY  OF  HEAVY 
METALS  IN  COASTAL  SEDIMENTS:  LOCH 
ETIVE,  SCOTLAND, 


Edinburgh  Univ.  (Scotland).  Grant  Inst,  of  Geolo- 
gy- 
For  primary  bibliographic  entry  see  Field  5B. 

W88-05376 


EFFECTS  OF  ACID-IRON  WASTES  ON  ESTU- 
ARINE ORGANISMS:  RECENT  FIELD  AND 
LABORATORY  EXPERIMENTS, 

Laboratoire     Municipal     d'Hygiene,     Le     Havre 

(France). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-05381 


REGIONAL  MANAGEMENT   OF   DEPLETED 
AQUIFERS, 

New  Jersey  Dept.  of  Environmental  Protection, 

Trenton.  Div.  of  Water  Resources. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-05422 


ADAPTATION     OF    AQUATIC     MICROBIAL 
COMMUNITIES  TO  HG(+  +)  STRESS, 

Environmental  Protection  Agency,  Gulf  Breeze, 

FL.  Gulf  Breeze  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-05447 


ANNUAL  CYCLE  OF  BACTERIAL  SPECIFIC 
BIOVOLUMES  IN  HOWE  SOUND,  A  CANADI- 
AN WEST  COAST  FJORD  SOUND, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 
Dept.  of  Biological  Sciences. 
L.  J.  Albright,  and  S.  K.  McCrae. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  53,  No.  12,  p  2739-2744,  Decem- 
ber 1987.  6  fig,  40  ref. 

Descriptors:  'Estuaries,  'Fjords,  'Bacteria,  'Sea- 
sonal variation,  'Bio volume,  Howe  Sound,  British 
Columbia,  Plankton,  Chlorophyll,  Aquatic  bacte- 
ria, Chlorophyta,  Dinoflagellates,  Phytoplankton, 
Algae,  Water  temperature,  Temperature. 

The  mean  specific  biovolumes  (biovolume/cell)  of 
the  bacterioplankton  within  a  250-m-deep  water 
column  in  Howe  Sound,  British  Columbia,  were 
determined  for  the  period  of  4  September  1984  to 
23  October  1985.  These  bacteria  had  an  annual 
cycle  in  mean  specific  biovolume;  they  were  small 
(ca.  0.058  cu  micron)  in  mid-winter,  larger  in 
spring  (ca.  0.076  cu  micron),  larger  again  in 
summer  (up  to  0.102  cu  micron),  and  largest  (ca. 
0.133  cu  micron)  in  early  fall,  immediately  after  the 
decrease  in  phytoplankton  production.  The  mean 
specific  biovolumes  changed  coincidently  through 
the  water  column  with  time,  although  the  larger 
bacterioplankton  tended  to  occur  in  the  surface 
and  deepest  water.  Although  the  mean  specific 
biovolumes  correlated  better  with  in  situ  tempera- 
ture than  with  in  situ  chlorophyll  a  concentration, 
modeling  experiments  with  batch  cultures  of  the 
dinoflagellate  Prorocentrum  minimum  (Pavillard) 
and  the  green  alga  Dunaliella  tertiolecta  (Butcher) 
indicated  that  the  biomass  and  physiological  condi- 
tion of  the  phytoplankters  may  be  more  important 
than  temperature  in  determining  these  bacterial 
specific  biovolumes.  (Author's  abstract) 
W88-05448 


LOCAL  CHANGES  OF  SALINITY  AND  NUTRI- 
ENTS AND  PROCESSES  CONTRIBUTING  TO 
THE  NUTRIENT  DISTRIBUTION  OFF  THE 
EVROS  RIVER,  IN  THE  NORTH  AEGEAN 
SEA, 

Institute  of  Oceanographic  and  Fisheries  Research, 
Athens  (Greece). 

For  primary  bibliographic  entry  see  Field  5B. 
W88-05495 


TURBIDITY  CURRENT  ACnvnY  IN  A  BRIT- 
ISH COLUMBIA  FJORD, 

Louisiana  State  Univ.,  Baton  Rouge. 

D.  B.  Prior,  B.  D.  Bornhold,  W.  J.  Wiseman,  and 

D.  R.  Lowe. 

Science  SCIEAS,  Vol.  237,  No.  4820,  p  1330-1333, 

September  11,  1987.  4  fig,  12  ref.  NSF  Grant  DPP- 

8501118. 


Descriptors:  'Turbidity  currents,  'Fjords,  'Sedi- 
ment transport,  'Sand,  'Bottom  currents,  'Moni- 
toring, Sediment  load,  Sediment  carrying  capacity, 
Channel  flow,  Water  currents,  Turbidity,  Bottom 
water,  Bottom  sediments,  Turbidity  flow,  Veloci- 
ty, British  Columbia,  Canada,  Slopes. 

A  year-long  monitoring  program  within  an  elon- 
gated channel-fan  system  in  Bute  Inlet  of  British 
Columbia,  Canada,  detected  active  sand-transport- 
ing turbidity  currents.  Measurements  of  bottom 
velocities  and  sediment  collected  in  traps,  as  well 
as  damage  to  moorings  and  equipment,  captured 
the  signatures  of  frequent  energetic  events.  Maxi- 
mum calculated  velocities  achieved  335  centime- 
ters per  second,  with  flow  thickness  of  more  than 
30  meters.  Coarse  sand  was  transported  as  least  6 
to  7.5  meters  above  the  sea  floor.  Turbidity  cur- 
rents flowed  a  minimum  distance  of  25.9  kilome- 
ters, but  possibly  as  far  as  40  to  50  kilometers  over 
bottom  slopes  of  generally  less  than  1  degree. 
(Author's  abstract) 
W88-05504 


EFFECTS  OF  THE  BRACKISH  DEPOSIT- 
FEEDING  POLYCHAETES  NOTOMASTUS  SP. 
(CAPITELLIDAE)  AND  NEANTHES  JAPONI- 
CA  (IZUKA)  (NEREIDAE)  ON  SEDIMENTARY 
02  CONSUMPTION  AND  C02  PRODUCTION 
RATES, 

Tohoku  Univ.,  Sendai  (Japan).  Biological  Inst. 
E.  Kikuchi. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  114,  No.  1,  p  15-25,  Decem- 
ber 22,  1987.  5  fig,  3  tab,  27  ref.  Min.  Educ,  Cult., 
Sci.  (Japan)  Grant  No.  62602502. 

Descriptors:  'Polychaetes,  'Brackish  water, 
'Oxygen  requirements,  'Carbon  dioxide,  'Benthic 
fauna,  'Sediment- water  interfaces,  Annelids,  Bio- 
mass, Environment,  Benthic  environment,  Marine 
environment,  Aquatic  animals,  Benthos,  Fauna, 
Respiration,  Interfaces,  Sediments,  Bottom  sedi- 
ments. 

The  benthic  02  consumption  and  C02  production 
of  sieved  sediment  cores  containing  a  varied  bio- 
mass of  two  polychaete  species,  Notomastus  sp. 
(deep  deposit-feeder)  and  Neanthes  japonica  (sur- 
face deposit-feeder),  were  measured  simultaneous- 
ly. Each  species  increased  the  benthic  02  con- 
sumption and  C02  production  in  proportion  to  its 
biomass.  This  increase  was  not  explained  by  the 
respiration  of  the  animals  alone.  The  residual  02 
and  C02  fluxes  increased  markedly  in  the  presence 
of  polychaetes.  In  the  presence  of  Notomastus  (the 
deeper  burrowing  species  with  low  irrigation  ac- 
tivity), the  enhanced  C02  flux  was  much  higher 
than  that  in  the  presence  of  Neanthes,  whereas  the 
enhanced  02  flux  was  lower  in  the  presence  of 
Notomastus.  (Author's  abstract) 
W88-05513 


HEPATITIS  A  VIRUS  AND  POLIOVIRUS  1  DE- 
ACTIVATION IN  ESTUARINE  WATER, 

For  primary  bibliographic  entry  see  Field  5B. 
W88-05589 


INCIDENCE  OF  YEASTS  IN  COASTAL  SEA 
WATER  OF  THE  ATTICA  PENINSULA, 
GREECE, 

Athens  School  of  Hygiene  (Greece). 

A.  Velegraki-Abel,  U.  Marselou-Kinti,  and  C. 

Richardson. 

Water  Research  WATRAG,  Vol.  21,  No.   11,  p 

1363-1369,  November  1987.  4  fig,  3  tab,  23  ref. 

Descriptors:  'Yeasts,  'Coastal  waters,  'Pollutant 
identification,  Pollutants,  Attica  Peninsula,  Greece, 
Fungi,  Distribution  patterns,  Seasonal  variation, 
Pathogenic  fungi. 

Coastal  sea  water  from  15  locations  around  the 
Attica  peninsula,  Greece,  was  collected  and  ana- 
lyzed for  the  presence  of  yeasts  on  three  occasions 
during  1984.  Yeast  cell  densities  ranged  from  30  to 
1020  colony-forming  units  (CFU)/50  ml.  There 
was  a  marked  increase  in  yeast  cell  densities  during 
the  summer  months.  A  total  of  30  yeast  species 
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were  recorded,  single  sampling  stations  yielding 
from  8  to  27  species.  Qualitative  differences  be- 
tween sites  were  consistent  throughout  the  sam- 
pling period.  Potentially  pathogenic  species,  often 
in  high  numbers,  were  recorded  from  many  sta- 
tions, the  most  common  being  Rhodotorula  spp, 
Candida  spp,  and  Torulopsis  glabrata.  Among  iso- 
lates of  Candida  albicans,  serotype  B  occurred 
significantly  more  frequently  than  serotype  A. 
(Author's  abstract) 
W88-05593 


MICROBIAL   OXIDATION   OF   MANGANESE 
IN  A  NORTH  CAROLINA  ESTUARY, 

National  Marine  Fisheries  Service,  Beaufort,  NC. 

Beaufort  Lab. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-05604 


METHANE  IN  SURFACE  WATERS  OF 
OREGON  ESTUARIES  AND  RIVERS, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

M.  A.  de  Angelis,  and  M.  D.  Lilley. 
Limnology  and  Oceanography  LIOCAH,  Vol.  32, 
No.  3,  p  716-722,  May  1987.  4  fig,  3  tab,  24  ref. 
NSF  Grant  No.  OCE  79-27283  and  ONR  Grant 
No.  N00014-79-C-0004. 

Descriptors:  *Methane,  'Oregon,  'Estuaries, 
'Rivers,  'Chemical  properties,  Mixing,  Runoff, 
Diffusion,  Soil  types,  Saturated  soils,  Forest  soils, 
Agricultural  runoff,  Seawater. 

Methane  concentrations  in  surface  waters  of 
Oregon  rivers  and  estuaries  were  measured  over  a 
four-year  period.  Geographic  variations  in  riverine 
CH4  were  observed.  Results  from  undisturbed 
forest  streams  indicate  that  rivers  can  contain  high 
natural  levels  of  CH4  not  attributable  to  pollution. 
Lateral  diffusion  and  runoff  from  saturated  forest 
and  fertilized  agricultural  soils  may  be  important  in 
determining  methane  levels  in  rivers.  Methane  con- 
centrations in  well-flushed  estuaries  appear  to  be 
controlled  mainly  by  mixing  between  high  CH4- 
containing  river  water  and  low  CH4-containing 
seawater  endmembers.  Rivers  and  estuaries  were 
found  to  be  sources  of  methane  to  the  atmosphere. 
Calculated  daily  fluxes  to  the  atmosphere  ranged 
from  1.2  to  71  mg  CH4/sq  m  for  rivers  and  from 
0.04  to  21  mg  CH4/sq  m  for  estuarine  samples. 
(Author's  abstract) 
W88-05607 


SHORT-TERM  ENVIRONMENTAL  VARIABIL- 
ITY AND  PHYTOPLANKTON  ABUNDANCE 
IN  A  SHALLOW  TIDAL  ESTUARY:  I.  WINTER 
AND  SUMMER, 

Duke  Univ.,  Beaufort,  NC.  Marine  Lab. 

W.  Litaker,  C.  S.  Duke,  B.  E.  Kenney,  and  J. 

Ramus. 

Marine  Biology  MBIOAJ,  Vol.  96,  No.  1,  p  115- 

121,  October,  1987.  3  fig,  1  tab,  26  ref.  NSF  Grant 

No.  OCE-81-13328. 

Descriptors:  'Population  density,  'Phytoplankton, 
'Estuarine  environment,  'Seasonal  distribution, 
'Marine  biology,  'Physiological  ecology,  Density, 
Environment,  Estuaries,  Distribution,  Sampling, 
Nutrients,  Ecology,  Nitrates,  Ammonium,  Runoff, 
Chlorophyll  a,  Biomass,  Grazing,  Aquatic  plants, 
Plankton,  Chemical  properties,  Physical  proper- 
ties, Biological  properties,  Monitoring,  Newport 
River,  North  Carolina. 

Fixed-point  sampling  of  a  shallow  tidal  estuary 
(the  Newport  River  Estuary,  NC)  was  performed 
hourly  for  14  d  in  summer  of  1982  and  again  in 
winter  of  1983  to  allow  characterization  of  the 
variability  between  periods  of  2  to  96  h  by  spectral 
analysis  of  the  time-series.  Twenty-eight  param- 
eters were  monitored,  encompassing  meteorology, 
hydrology,  water  chemistry,  and  phytoplankton- 
production  physiology.  Although  the  annual  cycle 
was  monitored,  only  the  winter  and  summer  sea- 
sons were  compared  here,  i.e.,  the  lowest  water 
temperatures  with  the  highest  water  temperatures. 
The  physics,  chemistry,  and  biology  of  the  estuary 
at  the  hourly  scale  were  highly  variable  and  non- 
random.  The  estuary  is  riverine  in  winter;  growth- 


limiting  nitrogen  is  supplied  as  nil  rati-  ami  ammoni- 
um by  runoff  from  the  drainage  basin.  In  summer, 
the  estuary  is  lagoonal;  nitrogen  is  supplied  as 
NH4(  +  )  by  biological  regeneration.  Chlorophyll  a 
biomass  varies  primarily  at  the  4  d  period  in  winter 
and  at  the  diel  period  in  summer.  Although  finely 
tuned  to  environmental  variability,  phytoplankton 
abundances  were  at  equilibrium  insofar  as  daily 
chlorophyll  production  was  balanced  by  losses, 
i.e.,  grazing,  export,  and  deposition.  Most  impor- 
tant, high-frequency  processes  (periods  at  the  scale 
of  cell-division  times)  can  be  very  important  in 
phytoplankton  ecology.  (Author's  abstract) 
W 88-05644 


DIEL  VARIATION  IN  THE  ABUNDANCE  OF 
EPIFAUNA  ASSOCIATED  WITH  SEAGRASSES 
OF  THE  INDIAN   RIVER,   FLORIDA,  U.S.A., 

Harbor  Branch  Inst.,  Inc.,  Fort  Pierce,  FL. 

R.  K.  Howard. 

Marine  Biology  MBIOAJ,  Vol.  96,  No.  1,  p  137- 

142,  October,  1987.  4  fig,  2  tab,  33  ref. 

Descriptors:  'Diurnal  distribution,  'Population 
density,  'Aquatic  animals,  'Sea  grasses,  'Indian 
River,  'Epifauna,  'Lagoons,  Florida,  Density,  Dis- 
tribution, Aquatic  plants,  Gastropods,  Crustaceans, 
Mollusks,  Leaves,  Benthic  fauna,  Benthos,  Fauna, 
Ecology. 

Day-night  comparisons  of  the  motile  epifauna  in 
the  canopy  of  seagrass  beds  in  the  Indian  River 
lagoon,  FL  revealed  that  abundances  were  not 
stable  over  the  diel  period.  Collections  were  made 
between  February  and  June,  1982.  Higher  densities 
of  epifauna  occurred  on  seagrasses  at  night.  For 
both  of  the  numerically-dominant  gastropod  and 
crustacean  groups,  four  of  the  five  top-ranked  spe- 
cies followed  this  diel  pattern.  Crustaceans  showed 
particularly  large  changes  in  abundance,  averaging 
a  twofold  increase  in  nocturnal  samples.  Faunal 
similarity  between  day  and  night  collections  re- 
mained high,  however,  indicating  that  community 
structure  was  preserved  during  diel  abundance 
changes.  It  is  concluded  that  equating  epifauna 
collected  from  seagrass  blades  with  those  associat- 
ed with  the  seagrass  habitat  in  general  may  be 
erroneous,  particularly  if  collections  are  made 
during  daylight.  Changes  in  prey  availability  due 
to  the  diel  pattern  are  likely  to  extend  to  important 
community  trophic  functions.  (Author's  abstract) 
W88-05645 


FIELD  STUDY  OF  THE  TOXICITY  OF  TWO 
OILS  AND  A  DISPERSANT  TO  THE  MAN- 
GROVE AVICENNIA  MARINA, 

Adelaide  Univ.  (Australia).  Centre  of  Environmen- 
tal Studies. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-05646 


SEASONAL  CHANGES  IN  THE  TRACE 
METALS  IN  SALT  MARSH  ANGIOSPERMS, 

Bielefeld  Univ.  (Germany,  F.R.).  Fakultaet  fuer 

Biologic 

A.  J.  Joshi,  M.  Engenhart,  M.  Wickern,  and  S.  W. 

Breckle. 

Journal  of  Plant  Physiology  JPPHEY,  Vol.   128, 

No.    1-2,   p    173-177,   May,    1987.   3  tab,    15   ref. 

Descriptors:  'Seasonal  distribution,  'Trace  metals, 
'Salt  marshes,  'Marsh  plants,  'Plant  physiology, 
'Nutrients,  Distribution,  Metals,  Heavy  metals, 
Marshes,  Aquatic  plants,  Iron,  Manganese, 
Copper,  Nickel,  Lead,  Minerals,  Roots,  Leaves, 
Translocation,  Halophytes,  Zinc. 

Variations  in  Fe(+  +  +),  Mn(++),  Cu(++), 
Ni(++),  and  Pb(++)  content  were  studied  in 
five  salt  marsh  species  in  India.  Maximum  accumu- 
lation of  Fe(  +  +  +  )  and  Mn(  +  + )  was  observed  in 
Atriplex  griffithii  and  Salicornia  brachiata;  while 
Cu(++)  was  more  in  Juncus  maritimus.  Concen- 
tration of  Ni(+  +)  and  Pb(+  +)  reached  up  to  12 
and  7  mg/kg,  respectively,  in  A.  griffithii.  Increase 
in  Fe(+  +  +),  Mn(++),  Zn(++),  and  Ni(++) 
was  noticed  in  succulent  halophytes  during  the 
winter.  Progressive  translocation  of  the  first  two 
metals  from  roots  to  leaves  was  observed  in  A. 
griffithii.  (Author's  abstract) 


W88-05653 


PROTECTING  FRESHWATER  INFLOWS 
INTO  TEXAS  ESTUARIES:  AN  I  VALUATION 
OF  LEGAL  STRATEGII  S, 

Texas  A  and  M   Univ.,  College  Station.   Insi    <>l 

Renewable  Natural  Resources. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-05667 


OUR    NATIONAL   WETLAND    HERITAGE:    A 
PROTECTION  GUIDEBOOK, 

For  primary  bibliographic  entry  see  Field  6E. 

W88-05703 


CORPUS  CHRISTI  INNER  HARBOR  SHOAL- 
ING INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
T.  M.  Smith,  W.  H.  McAnally,  and  A.  M.  Teeter. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161.  Technical  Report 
No.  HL-87-13,  September  1987.  Final  Report.  208 
p,  19  fig,  2  tab,  20  ref,  3  append. 

Descriptors:  'Sedimentation,  'Corpus  Christi, 
'Texas,  'Shoals,  'Density  currents,  'Model  stud- 
ies, Harbors,  Sediment  load,  Water  currents, 
TABS-2,  LAEMSED,  Mathematical  models,  Hy- 
draulic models. 

A  combination  of  numerical  models  was  used  to 
test  alternatives  for  shoaling  prevention  in  Corpus 
Christi  Harbor,  Texas.  The  vertically  averaged 
model  system,  TABS-2,  was  used  to  simulate  con- 
tributions of  sediments  by  bay  waters  to  the  sedi- 
ment load.  The  laterally  averaged  estuarine  model, 
LAEMSED,  was  used  to  simulate  density  currents 
in  the  channel  and  sedimentation  that  occurs  at  the 
harbor  entrance.  Applications  of  the  models  testing 
advance  maintenance,  removal  of  industrial  dis- 
charges and  withdrawals,  advance  maintenance  in 
conjunction  with  a  sill,  and  movement  of  the  dis- 
posal areas  showed  a  20%  decrease  in  shoaling  as  a 
result  of  industrial  activity  removal,  a  75%  de- 
crease in  sediments  entering  the  bay  channel  due  to 
disposal  area  relocation,  and  practically  no  effect 
on  shoaling  rates  resulting  from  advance  mainte- 
nance. Appendices  present:  the  results  of  a  recon- 
naissance survey  on  shoaling  conditions  in  Corpus 
Christi  Harbor;  the  TABS-2  numerical  modeling 
system;  and  the  theoretical  aspects  of  LAEMSED. 
(Author's  abstract) 
W88-05713 


GEOCHEMISTRY  OF  URANIUM  AND  THORI- 
UM SERIES  NUCLIDES  AND  OF  PLUTONI- 
UM IN  THE  GULF  OF  MEXICO:  FINAL 
REPORT, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05750 


EMERSION  IN  THE  MANGROVE  FOREST 
FISH  RIVULUS  MARMORATUS:  A  UNIQUE 
RESPONSE  TO  HYDROGEN  SULFIDE, 

Charleston  Coll.,  SC. 

D.  C.  Abel,  C.  C.  Koenig,  and  W.  P.  Davis. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-212932. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
EPA  Report  No.  EPA/600/J-87/061,  1987.  72  p,  1 
fig,  2  tab,  16  ref. 

Descriptors:  'Mangrove  swamps,  'Rivulus  mar- 
moratus,  'Environmental  effects,  'Hydrogen  sul- 
fide, 'Oxygen  consumption,  Predation,  Water  pol- 
lution effects,  Water  level,  Toxicity,  Oxygen, 
Stress. 

The  mangrove  forest  fish  Rivulus  marmoratus  (Cy- 
prinodontidae)  has  frequently  been  observed  out  of 
water,  a  phenomenon  generally  attributed  to  habi- 
tat drying.  The  hypothesis  that  hydrogen  sulfide,  a 
substance  characteristically  found  in  their  environ- 
ment, can  serve  as  a  stimulus  for  emersion,  is  tested 
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Group  2L — Estuaries 

in  this  study.  In  the  field  R.  marmoratus  was  found 
in  water  with  low  to  moderate  levels  (<250  ppb) 
of  H2S.  In  the  laboratory,  R.  marmora  leaped  from 
water  contaminated  with  H2S  at  ecologically  rele- 
vant concentrations  (median  response  at  123  ppb). 
Aquatic  hypoxia  did  not  induce  emersion,  but  prey 
capture  did.  Oxygen  consumption  by  both  juve- 
niles and  adults  decreased  significantly  in  air  (27 
and  25%,  respectively).  These  results  suggest  that 
avoidance  of  H2S  and  the  ability  to  survive  terres- 
trial conditions  enable  this  species  to  permanently 
occupy  an  area  of  the  forest  unavailable  to  other 
fishes.  Furthermore,  because  a  variety  of  stimuli 
lead  to  emersion  in  R.  marmoratus,  terrestriality  in 
this  species  is  likely  a  generalized  response  to 
environmental  stress  as  well  as  a  means  of  exploit- 
ing terrestrial  resources.  (Author's  abstract) 
W88-05856 


EFFECTS  OF  BLACK  ROCK  HARBOR 
DREDGED  MATERIAL  ON  THE  SCOPE  FOR 
GROWTH  OF  THE  BLUE  MUSSEL,  MYTILUS 
EDULIS,  AFTER  LABORATORY  AND  FIELD 
EXPOSURES, 

Environmental  Research  Lab.,  Narragansett,  RI. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-05860 


NATURAL  VARIABILITY  OF  WATER  QUAL- 
ITY IN  A  TEMPERATE  ESTUARY, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
L.  E.  Gadbois,  and  B.  J.  Neilson. 
IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  158-171,  4  fig,  1 
tab,  9  ref. 

Descriptors:  *Statistics,  *Water  quality,  'Estuaries, 
Natural  variation,  Monitoring,  Data  interpretation, 
Tides,  Nitrogen,  Phosphorus,  Seasonal  variation. 

Interpreting  the  data  from  water  quality  monitor- 
ing networks  is  difficult  if  the  natural  variability  of 
the  system  is  not  known.  Analysis  of  data  from 
estuaries  is  made  more  difficult  by  the  advection  of 
spatial  patterns  with  the  oscillating  tides.  Samples 
were  collected  from  a  polyhaline,  partially-mixed 
estuary  which  typically  has  minimal  longitudinal 
gradients  for  most  water  quality  measures.  Water 
samples  from  a  2.5  meter  shoal  were  analyzed  for 
nitrogen  and  phosphorus  content.  Data  from  two 
57-hr  intensive  studies  indicate  that  hourly  fluctua- 
tions were  on  the  order  of  15%.  The  variations 
showed  no  significant  correlation  with  tidal  height. 
Other  samples  collected  at  45  min  intervals  were 
composited  to  determine  daily  average  conditions 
over  an  annual  cycle.  In  addition  to  a  strong 
seasonal  signal,  daily  fluctuations  were  on  the 
order  of  20  -  50%  for  total  nitrogen  and  total 
phosphorus  and  30  -  70%  for  nitrate-plus-nitrite 
nitrogen.  Data  from  monitoring  networks  with  less 
frequent  observations  must  be  interpreted  with 
caution  given  the  magnitude  of  these  short  term 
variations  which  are  assumed  to  arise  from  natural 
phenomena.  (See  also  W88-05862)  (Author's  ab- 
stract) 
W88-05873 
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USE  OF  STREAMFLOW  INCREASES  FROM 
VEGETATION  MANAGEMENT  IN  THE 
VERDE  RIVER  BASIN, 

Rocky   Mountain  Forest  and  Range  Experiment 

Station,  Fort  Collins,  CO. 

T.  C.  Brown,  and  M.  M.  Fogel. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

6,  p  1149-1160,  December  1987.  2  fig,  4  tab,  24  ref. 

Descriptors:  *Water  yield  improvement,  'Stream- 
flow,  'Vegetation  effects,  'Vegetation  manage- 
ment, 'Model  studies,  Water  use,  Water  yield, 
Streamflow  augmentation,  Streams,  Verde  River 


Basin,  Arizona,  Mathematical  equations,  Mathe- 
matical studies,  Simulation,  Surface  water,  Water 
storage,  River  basins. 

Although  the  effects  of  vegetation  management  on 
streamflow  have  been  studied  in  many  locations, 
the  effects  of  augmented  streamflow  on  down- 
stream water  users  have  not  been  carefully  ana- 
lyzed. The  routing  of  streamflow  increases  that 
could  be  produced  in  the  Verde  River  Basin  of 
Arizona  was  examined.  Reservoir  management  and 
water  routing  to  users  in  the  Salt  River  Valley 
around  Phoenix  were  carefully  modeled.  Simula- 
tion of  water  routing  with  and  without  vegetation 
modification  indicates  that,  under  current  institu- 
tional conditions,  less  than  one-half  of  the  stream- 
flow  increase  would  reach  consumptive  users  as 
surface  water.  Most  of  the  remainder  would  accu- 
mulate in  storage  until  a  year  of  unusually  heavy 
runoff,  when  it  would  add  to  reservoir  spills. 
Under  alternative  scenarios,  from  39  to  58  percent 
of  the  streamflow  increase  was  delivered  to  con- 
sumptive users.  (Author's  abstract) 
W88-05419 


PROJECTING  STORAGE  IN  HIGHLAND 
LAKE  RESERVOIR  SYSTEM, 

HDR  Infrastructure,  Inc.,  Austin,  TX. 
S.  K.  Vaugh,  and  D.  R.  Maidment. 
Journal  of  Water  Planning  Resources  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  5,  p  659- 
676,  September,  1987.  9  fig,  1  tab,  14  ref,  1  append. 

Descriptors:  'Water  yield,  'Reservoir  operation, 
'Probability  distribution,  'Highland  Lake  System, 
'Projections,  'Simulation,  'Water  management, 
Storage,  Reservoirs,  Storage  reservoirs,  Water 
supply,  Water  demand,  Flow,  Mathematical  analy- 
sis, Evaporation,  Reservoir  evaporation. 

The  probability  distribution  of  storage  in  the  High- 
land Lakes  reservoir  system  on  the  Lower  Colora- 
do River  in  Central  Texas  is  projected  up  to  six 
years  into  the  future.  Projections  are  based  on 
simulation  using  historical  hydrologic  data,  initial 
storage  conditions,  expected  water  demands,  and 
system  operation  policy.  Results  are  compared 
with  those  obtained  by  application  of  Gould's 
probability  matrix  method,  which  assumes  annual- 
ly uncorrelated  hydrologic  data.  Although  serial 
correlation  of  combined  annual  inflows  is  not  sta- 
tistically significant,  it  is  demonstrated  that  persist- 
ence in  the  annual  data  reduces  the  expected 
system  storage  under  steady-state  conditions  from 
86.5%  to  81.7%  of  the  active  storage  capacity. 
Mechanisms  are  illustrated  for  evaluating  the  effect 
of  reductions  in  contracted  water  supply  on  future 
reservoir  storage  levels.  (Author's  abstract) 
W88-05640 


HIERARCHICAL  ALGORITHM  FOR  WATER 
SUPPLY  EXPANSION, 

Lower  Colorado   River  Authority,   Austin,  TX. 

Water  Policy  and  Programs  Div. 

For  primary  bibliographic  entry  see  Field  6A. 

W88-05641 


ADAPTING  SURFACE  WATER  LAW  TO  AT- 
MOSPHERIC WATER  RESOURCES  TECH- 
NOLOGY, 

Brigham   Young    Univ.,    Provo,    UT.    J.    Reuben 

Clark  Law  School. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-05675 


CLOUD  PHYSICS  STUDIES  IN  SCPP  FROM 

1977-87, 

Wyoming  Univ.,  Laramie.  Dept.  of  Atmospheric 

Science. 

J.  D.  Marwitz. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  Report  No.  AS 

157,  October  1987.   108  p,  35  fig,   1  tab,  51  ref, 

append.  DOI  Contract  No.  2-07-81-V0256. 

Descriptors:  'Cloud  physics,  'Weather  modifica- 
tion, 'Sierra  Cooperative  Pilot  Project,  Precipita- 
tion, Orographic  precipitation,  Sierra  Nevada 
Mountains,  Ice. 


This  final  report  is  a  summary  of  the  cloud  physics 
studies  by  University  of  Wyoming  investigators  as 
participants  in  the  Sierra  Cooperative  Pilot  Project 
(SCPP)  from  1977  to  1987.  The  dynamic  and  pre- 
cipitation processes  are  discussed  in:  deep,  stable 
orographic  clouds;  deep,  unstable  orographic 
clouds;  shallow,  stable  orographic  clouds;  shallow 
unstable  orographic  clouds;  unstable  rainbands; 
and  stable  rainbands.  The  barrier  jet  and  the  Hal- 
lett-Mossop  secondary  ice  crystal  processes  are 
both  found  to  be  ubiquitous  in  Sierra  storms.  (Au- 
thor's abstract) 
W88-05705 


3C.  Use  Of  Water  Of  Impaired 
Quality 


SALINITY    MANAGEMENT   MODEL:   I.    DE- 
VELOPMENT, 

Ain  Shams  Univ.,  Cairo  (Egypt).  Dept.  of  Irriga- 
tion and  Hydrology. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-05134 


SALINITY    MANAGEMENT    MODEL:    II.    1- 
AND  2-D  APPLICATIONS, 

Ain  Shams  Univ.,  Cairo  (Egypt).  Dept.  of  Irriga- 
tion and  Hydrology. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-05135 


QUALITY  REQUIREMENTS  FOR  IRRIGA- 
TION WITH  SEWAGE  WATER, 

Agricultural     Research     Service,     Phoenix,    AZ. 

Water  Conservation  Lab. 

H.  Bouwer,  and  E.  Idelovitch. 

Journal  of  Irrigation  and  Drainage   Engineering 

(ASCE)  JIDEDH,  Vol.   113,  No.  4,  p  516-535, 

November  1987.  9  tab,  23  ref. 

Descriptors:  'Wastewater  irrigation,  'Impaired 
water  use,  'Wastewater,  'Effluents,  'Food  crops, 
Agriculture,  Water  quality,  Irrigation,  Nutrients, 
Public  health,  Salinity,  Pathogens. 

Irrigation  is  an  excellent  use  for  sewage  effluent 
because  it  is  mostly  water  with  nutrients.  For  small 
flows,  the  effluent  can  be  used  on  special,  well- 
supervised  'sewage  farms,'  where  forage,  fiber,  or 
seed  crops  are  grown  that  can  be  irrigated  with 
standard  primary  or  secondary  effluent.  Large- 
scale  use  of  the  effluent  requires  special  treatment 
so  that  it  meets  the  public  health,  agronomic,  and 
aesthetic  requirements  for  unrestricted  use  (no  ad- 
verse effects  on  crops,  soils,  humans,  and  animals). 
Crops  in  the  unrestricted-use  category  include 
those  that  are  consumed  raw  or  brought  raw  into 
the  kitchen.  Most  state  or  government  standards 
deal  only  with  public  health  aspects,  and  prescribe 
the  treatment  processes  or  the  quality  parameters 
that  the  effluent  must  meet  before  it  can  be  used  to 
irrigate  a  certain  category  of  crops.  However,  ag- 
ronomic aspects  related  to  crops  and  soils  must 
also  be  taken  into  account.  Quality  parameters  to 
be  considered  include  bacteria,  viruses,  and  other 
pathogens;  total  salt  content  and  sodium  adsorp- 
tion ratio  of  the  water  (soil  as  well  as  crop  effects); 
nitrogen;  phosphorus;  chloride  and  chlorine;  bicar- 
bonate; heavy  metals,  boron,  and  other  trace  ele- 
ments; pH;  and  synthetic  organics  (including  pesti- 
cides). (Author's  abstract) 
W88-05139 


USE   OF   RECLAIMED    WASTEWATER    FOR 
CONCRETE  MIXING, 

Nanyang  Technological  Inst.,  Singapore.  School 

of  Civil  and  Structural  Engineering. 

For  primary  bibliographic  entry  see  Field  8F. 

W88-05173 


NEW  CONCEPT  IN  CLARIFIERS, 

Smally,  Wellford  and  Nalven,  Inc.,  Sarasota,  FL. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-05343 
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IMPACT  OF  POTASSIUM,  SODIUM,  AND  SA- 
LINITY ON  THE  PROTEIN-AND  FREE 
AMINO  ACID  CONTENT  OF  WHEAT  GRAIN, 

Nevada  Univ  ,  Reno.  Dept.  of  Plant  Science. 

D.  A.  Devitt,  L.  H.  Stolzy.  and  C.  K. 

Labanauskas. 

Plant  and  Soil  PLSOA2.  Vol.  103,  No.  I,  p  101- 

109.  1987.  2  fig,  7  tab,  15ref. 

Descriptors:  'Irrigation  effects,  'Potassium, 
•Sodium,  'Salinity,  'Wheat,  'Amino  acids,  'Pro- 
teins, Plant  Physiology,  Saline  water,  Lysimeters, 
Soil  water,  Grain  crops. 

A  lysimeter  study  was  conducted  on  Cajeme 
wheat  (Triticum  aestivum  L.)  to  investigate  the 
impact  of  salinity  on  protein  and  free  amino  acid 
content  of  the  grain.  Cross  correlations  were  ob- 
tained between  16  different  soil-plant-water  based 
parameters  and  the  concentration  and  total  accu- 
mulation of  amino  acids.  The  results  indicated  that 
after  3  years  of  irrigation,  the  majority  of  protein 
bound  and  free  amino  acids  increased  in  concentra- 
tion in  the  grain.  However,  both  free  tryptophan 
and  free  proline  revealed  decreasing  concentra- 
tions with  increasing  salinity.  Free  tryptophan 
showed  a  synergism  between  total  accumulation, 
yield  and  concentration.  Free  proline  concentra- 
tions decreased  in  association  with  increasing  pro- 
tein concentrations.  Cross  correlations  of  the  16 
soil-plant-water  based  parameters  with  free  and 
protein  bound  amino  acids  revealed  significant  cor- 
relations for  free  aspartic  acid  and  glycine  with 
total  accumulation  but  not  with  concentrations. 
Only  methionine  plus  cystine  was  lower  than  sug- 
gested FAO  levels  for  essential  amino  acids  and 
was  lower  in  the  third  year  than  in  the  first  year. 
(Author's  abstract) 
W88-05570 


PHYSICAL   AND   COMPUTER   MODELS   OF 
MULTIQUALITY  NETWORKS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-05612 


3D.  Conservation  In  Domestic  and 
Municipal  Use 


INTEGRATING  DEMAND  MANAGEMENT  OF 
URBAN  REGIONAL  WATER  SYSTEMS:  A  CA- 
NADIAN CASE  STUDY  AND  IMPLICATIONS, 

Michigan  Univ.,  Ann  Arbor. 

For  primary  bibliographic   entry  see  Field   6D. 

W88-05206 


METROPOLITAN  WATER  SUPPLY  SYSTEM 
OPTIMIZATION  FOR  WATER  ALLOCATION 
DURING  DROUGHT  IN  SALT  LAKE  COUNTY, 

Utah  State  Univ.,  Logan.  Coll.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  6D. 
W88-05219 


REPLACEMENT  RULES  FOR  WATER  MAENS, 

Waterways  Experiment  Station,  Vicksburg,  MS. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-05323 


INTERVENTION  ANALYSIS  OF  WATER  USE 
RESTRICTION,  AUSTTN,  TEXAS, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 

D.  T.  Shaw,  and  D.  R.  Maidment. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

6,  p  1037-1046,  December  1987.  5  fig,  3  tab,  20  ref. 

Texas  Water  Resources  Institute  Agreement  UT- 

86-2. 

Descriptors:  'Water  conservation,  'Intervention 
analysis,  'Water  use  restriction,  'Municipal  water, 
Water  use,  Model  studies,  Mathematical  equations, 
Mathematical  studies,  Austin,  Texas,  Lawns. 

Mandatory  water  conservation  in  the  form  of  re- 
strictions on  outdoor  watering,  car  washing,  and 
recreation  was  implemented  in  the  City  of  Austin, 
Texas,   during   the   summers   of   1984   and    1985. 


Three  different  stages  of  restrictions  were  imple- 
mented limiting  the  number  of  watering  hours  per 
day,  as  well  as  a  restriction  that  allowed  lawn 
watering  once  every  five  days  according  to  the  last 
digit  of  the  street  address.  Intervention  analysis 
using  a  transfer  function-noise  model  of  daily 
water  use  is  applied  to  assess  the  impact  of  the 
restrictions.  Compared  to  a  peak  water  use  rate  of 
about  170  MGD,  it  is  shown  that  mandatory  re- 
strictions in  1984  reduced  water  use  by  an  average 
of  13.5  MGD,  while  similar  restrictions  during  the 
summer  of  1985  reduced  usage  by  an  average  of 
5.5  MGD.  Lawn  watering  restrictions  on  a  five- 
day  cycle  produced  a  corresponding  five-day  cycle 
in  water  use  of  more  than  10  MGD  in  amplitude  in 
1985.  An  alternative  lawn  watering  scheme  that 
eliminates  this  cycle  is  prescribed.  (Author's  ab- 
stract) 
W88-05405 


FEASIBILITY  OF  SEASONAL  WATER  PRIC- 
ING CONSIDERING  METERING  COSTS, 

Nevada  Univ.,  Reno.  Dept.  of  Agricultural  Eco- 
nomics. 

For  primary  bibliographic  entry  see  Field  6C. 
W88-05412 


MODEL  OF  DAILY  MUNICIPAL  WATER  USE 
FOR  SHORT-TERM  FORECASTING, 

Interstate    Commission    on    the    Potomac    River 

Basin,  Rockville,  MD. 

For   primary   bibliographic   entry   see   Field   6D. 

W88-05434 


OF 


EVALUATION       AND       SCHEDULING 
WATER  CONSERVATION, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer 

ing. 

For  primary  bibliographic  entry  see  Field  6B. 

W88-05642 


SURFACE  WATER  FEES  USED  TO  REDUCE 
URBAN  FLOODING, 

King  County  Dept.  of  Public  Works,  Seattle,  WA. 
For  primary  bibliographic  entry  see  Field  6F. 
W88-05650 


3F.  Conservation  In  Agriculture 


CLASSIFICATION  OF  IRRIGATION  WATER 
CONVEYANCE  SYSTEM  COMPONENTS, 

Calgary  Univ.  (Alberta).  Dept.  of  Civil  Engineer- 
ing. 

D.  H.  Manz. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  113,  No.  4,  p  479-496, 
November  1987.  10  tab,  13  ref,  3  append. 

Descriptors:  'Irrigation  systems,  'Pipelines, 
•Water  storage,  'Water  transfer,  'Depth  control, 
'Diversion,  Irrigation,  Mathematical  equations, 
Hydraulics. 

Classification  systems  for  irrigation  water  convey- 
ance facility  components  which  directly  affect  the 
operation  of  open  channel  and  pipeline  systems  are 
presented.  Components  are  initially  classified  into 
four  groups  depending  on  the  water  management 
function  they  are  intended  to  satisfy:  diversion; 
depth-control,  transfer;  and  storage.  These  groups 
are  further  classified  into  thirty-two  types  of  diver- 
sion structures,  thirty-two  types  of  depth-control 
structures,  four  types  of  transfer  structures,  and 
three  types  of  storage  facilities.  General  equations 
describing  the  hydraulics  and  operation  of"  diver- 
sion, depth-control,  and  water  transfer  structures 
are  also  provided.  Multiple  outlet  and  compound 
and  multifunction  structures  are  also  addressed. 
(Author's  abstract) 
W88-05137 


MODELING  SURGE  IRRIGATION  INFILTRA- 
TION, 

Texas  Univ.   at  Austin.   Center  for  Research   in 

Water  Resources. 

A.  W.  Blair,  and  E.  T.  Smerdon. 


I.  .in  nil  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  113,  No.  4,  p  497-515, 
November  1987.  9  fig,  6  tab,  16  ref.  Water  Re- 
sources Research  Program  Grant  14-08-001- 
G1129. 

Descriptors:  'Surge  irrigation,  'Model  studies, 
•Infiltration,  'Furrow  irrigation,  'Irrigation  man- 
agement, Mathematical  equations,  Irrigation,  Pre- 
diction, Infiltrometers,  Mathematical  models. 

A  recirculating  furrow  infiltrometer  is  used  to 
measure  infiltration  for  simulated  surge  irrigation 
for  various  cycle  times  and  cycle  ratios.  The  data 
collected  from  three  locations  is  used  to  evaluate 
two  empirical  surge  infiltration  models,  one  of 
which  was  developed  by  the  authors.  The  effects 
of  furrow  geometry,  surface  depression  storage, 
recession  and  advance  time,  and  measurement 
error  are  considered.  The  evaluations  indicate  that 
a  model  based  on  the  Kostiakov  equation,  the 
surge  cycle  ratio,  and  the  surge  cycle  time  works 
well  in  predicting  infiltration  during  surge.  This 
model,  which  considers  surge  cycle  ratio  and  cycle 
time,  is  both  simple  and  useful  in  surge  irrigation 
design.  Most  importantly,  it  allows  surge  infiltra- 
tion to  be  determined  directly,  without  surge  infil- 
tration data,  from  continuous  infiltration  data.  (Au- 
thor's abstract) 
W88-05138 


FURROW  MODEL  WITH  SPECIFIED  SPACE 
INTERVALS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

M.  Rayej,  and  W.  W.  Wallender. 

Journal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH,  Vol.   113,  No.  4,  p  536-548, 

November  1987.  8  fig,  1  tab,  15  ref. 

Descriptors:  'Model  studies,  'Infiltration, 
'Furrow  irrigation,  'Irrigation  management, 
Mathematical  equations,  Irrigation,  Prediction, 
Soil  properties,  Field  tests,  Mathematical  models. 

A  complete  furrow  irrigation  model  was  devel- 
oped based  on  the  cumulative  solution  of  the 
volume  balance  equation,  rather  than  the  incre- 
mental solution.  Space  intervals  were  given  (con- 
stant or  variable)  to  allow  infiltration  characteris- 
tics to  vary  along  the  length  of  the  furrow.  The 
cumulative  model  predicted  more  accurately  than 
the  incremental  model  when  compared  to  field 
data  and  the  kinematic  wave  model  results.  Fur- 
ther, the  incremental  solution  due  to  larger  numeri- 
cal error  and  over-simplification  of  post-advance 
phases.  This  deviation  was  larger  for  high-intake 
soils.  Field  slope  and  roughness,  however,  did  not 
influence  the  difference  in  accuracy  between  the 
two  models  as  much  as  soil  intake.  (Author's  ab- 
stract) 
W88-05140 


PLANNING  MODEL  OF  IRRIGATION  DIS- 
TRICT, 

Universidad  Autonomia  Chapingo  (Mexico).  Cole- 

gio  de  Postgraduados. 

J.  Chavez-Morales,  M.  A.  Marino,  and  E.  A. 

Holzapfel. 

Journal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH,  Vol.    113,  No.  4,  p  549-564, 

November  1987.  2  fig,  4  tab,  16  ref.  Agricultural 

Research  Service  Cooperative  Agreement  4350-H. 

Descriptors:  'Model  studies,  'Irrigation  manage- 
ment, 'Mexico,  'Food  crops,  'Economic  aspects, 
'Crop  yield,  'Cost  analysis,  'Prices,  Irrigation, 
Reservoirs,  Aquifers,  Groundwater,  Agriculture, 
Prediction. 

A  linear  optimization  model  for  planning  the  man- 
agement of  Irrigation  District  No.  38,  in  the  State 
of  Sonora,  Mexico,  is  presented.  The  model  con- 
siders the  yield,  price,  and  production  cost  of 
twelve  primary  crops;  the  land  restriction  on 
cropped  areas;  the  storage  capacity  of  the  existing 
reservoir  and  aquifer;  the  reservoir  net  inflows;  the 
evaporation,  releases,  and  spillages  from  the  reser- 
voir; the  surface  water  and  groundwater  require- 
ments of  the   crops;   the   quality   of  the   mix   of 
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surface  water  and  groundwater;  and  the  require- 
ments of  other  resources,  such  as  fertilizer,  pesti- 
cide, seed,  equipment,  and  labor.  The  model  gives 
the  cropping  pattern  and  the  monthly  schedule  of 
reservoir  releases  and  aquifer  withdrawals  that 
maximize  the  annual  profit  in  the  district.  Solutions 
to  the  model  facilitate  an  evaluation  of  the  effects 
of  net  annual  inflows  on  profits  and  cropped  areas, 
and  provide  an  indication  of  the  levels  of  inflow 
that  can  be  used  for  planning  the  operation  of  the 
irrigation  district.  (Author's  abstract) 
W88-05141 


EVAPOTRANSPIRATION  ESTIMATES  IN  EX- 
TREMELY ARID  AREAS, 

Ministry  of  Agriculture  and  Water,  Riyadh  (Saudi 

Arabia). 

For  primary  bibliographic  entry   see  Field   2D. 
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GREEN-AMPT-MODEL  TO  PREDICT  SURGE 
IRRIGATION  PHENOMENA, 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  En- 
gineering. 

M.  A.  Killen,  and  D.  C.  Slack. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.    113,  No.  4,  p  575-584, 
November  1987.  4  fig,  3  tab,  20  ref. 

Descriptors:  *Green-Ampt  model,  *Surge  irriga- 
tion, *Model  studies,  "Infiltration,  *Furrow  irriga- 
tion, 'Irrigation  management,  Mathematical  equa- 
tions, Irrigation,  Prediction,  Wetting,  Runoff,  Soil 
properties. 

A  significant  advantage  attributed  to  surge  flow 
irrigation  is  that  for  the  same  volume  of  water 
applied  the  stream  will  advance  farther  along  the 
furrow  than  with  continuous  flow.  Where  this 
advance  phenomenon  exists,  the  reduction  in 
runoff  and  deep  percolation  will  improve  uniformi- 
ty and  application  efficiency.  The  mechanism  for 
improvement  in  advance  time  has  generally  been 
ascribed  to  surface  sealing  and  surface  layer  con- 
solidation. However,  these  phenomena  do  not  sat- 
isfactorily explain  improved  advance  times  in 
sandy  soils.  The  Green-Ampt  model  combined 
with  a  simple  redistribution  model  is  used  to  illus- 
trate the  effects  of  reduced  wetting  front  suction 
due  to  intermittent  wetting  on  the  instantaneous 
infiltration  rate  on  two  soils.  The  effect  of  various 
surge  cycle  times  on  the  volume  infiltrated  versus 
time  is  also  predicted  by  the  model.  This  approach 
to  modeling  infiltration  under  surge  irrigation 
shows  considerable  potential  for  determining  the 
effect  of  surge  irrigation  on  a  range  of  soil  textures, 
and  as  a  design  tool  for  optimizing  surge  cycle 
times.  (Author's  abstract) 
W88-05143 


UPWARD    INFILTRATION    EQUATIONS    IN 
POWER-LAW  FORM, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic   entry  see   Field   2G. 
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VELOCITY  HEAD  CONSIDERATIONS  FOR 
TRICKLE  LATERALS, 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  En- 
gineering. 

M.  Yitayew,  and  A.  W.  Warrick. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.    113,  No.  4,  p  611-615, 
November  1987.  1  fig,  1  tab,  3  ref. 

Descriptors:  'Pressure  head,  'Trickle  irrigation, 
'Hydrodynamics,  'Flow  rate,  'Mathematical 
equations,  'Model  studies,  'Pipe  flows,  Resistance, 
Estimating,  Velocity,  Flow,  Irrigation. 

The  relationship  between  pressure  head  and  flow 
rate  for  laminar  and  turbulent  flow  emitters  is  an 
important  consideration  made  in  the  design  of 
trickle  irrigation  systems.  This  relationship  is  given 
by  q  =  ch  to  the  y  power,  with  q  the  flow  rate  of 
an  emitter  cu  m/s;  h  the  operating  pressure  head 
(m),  c  a  coefficient  that  includes  areal  and  dis- 
charge effects,  and  y  an  exponent  that  character- 


izes the  emitter  type  as  to  flow  regime.  The  value 
of  the  exponent  y  is  important,  in  that  it  gives  an 
indication  of  how  uniform  the  discharge  will  be  for 
a  given  range  of  variability  in  pressure  compensat- 
ing devices.  By  combining  the  above  relationship 
with  the  Darcy-Weisbach  pipe  friction  loss  (resist- 
ance) formula,  several  investigators  were  able  to 
develop  a  head  loss  ratio  as  a  function  of  length 
ratios  for  trickle  laterals.  The  velocity  head  change 
is  neglected  in  the  total  head  loss  calculation.  The 
required  pressure  head  at  the  inlet  is  slightly  over- 
estimated when  velocity  head  is  neglected,  espe- 
cially for  long  laterals  and  laminar  flow  regime.  A 
simple  solution  for  trickle  laterals  assuming  a  con- 
tinuous porous  manifold  and  evaluating  the  error 
in  neglecting  the  change  in  velocity  head  for  dif- 
ferent flow  regimes  is  presented.  (Alexander-PTT) 
W88-05147 


SPRINKLER  EVAPORATION  LOSS  EQUA- 
TION, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural Engineering. 
W.  L.  Trimmer. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  113,  No.  4,  p  616-620, 
November  1987.  1  fig,  3  tab,  3  ref. 

Descriptors:  'Evaporation,  'Nomographs,  'Irriga- 
tion, 'Mathematical  equations,  'Sprinkler  irriga- 
tion, Model  studies,  Estimating,  Climate. 

There  has  been  steady  testing  and  modeling  work 
over  the  last  35  years  trying  to  characterize  evapo- 
ration losses  from  sprinklers.  The  Frost  evapora- 
tion loss  nomograph  is  widely  used  for  this  pur- 
pose. This  nomograph  is  used  in  estimating  spray 
losses  at  known  climatic  and  operating  conditions. 
Average  daytime  conditions  for  the  operating 
period  should  be  used.  Night  operation  losses  can 
be  disregarded,  unless  wind  velocities  are  high. 
The  example  shown  gives  the  losses  for  10%  rela- 
tive humidity  and  90  deg  F  air  temperature,  result- 
ing in  a  vapor  pressure  deficit  of  0.63  psi.  The 
nomograph  is  not  adapted  to  computer  use.  The 
equation  developed  provides  a  simple  way  to  esti- 
mate sprinkler  evaporation  losses.  The  large  ex- 
pected error  of  the  equation  is  representative  of  the 
lack  of  precision  found  when  measuring  sprinkler 
evaporation  losses.  The  equation  also  simplifies 
comparison  of  new  data  and  models  of  sprinkler 
evaporation  losses  to  over  700  tests  previously 
performed.  (Alexander-PTT) 
W88-05148 


MODEL  FOR  CROP  ALLOCATION  IN  RURAL 
FLOODPLAINS, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

T.  C.  Hannan,  and  I.  C.  Goulter. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  114,  No.  1,  p  1-19, 
January  1988.  5  fig,  5  tab,  19  ref. 

Descriptors:  'Model  studies,  'Flood  frequency, 
'Land  use,  'Agriculture,  'Flood  damage,  Estimat- 
ing, Crops,  Floods,  Probability,  Mathematical 
modeling. 

A  model  for  rural  land-use  allocation  in  terms  of 
areas  allocated  to  floodwater  storage  and  types  of 
crops  grown  is  presented.  The  model  integrates  a 
dynamic  programming  formulation  with  a  proce- 
dure for  recognizing  variation  in  the  susceptibility 
of  crops  to  flood  damage  with  the  age  of  the  plant, 
the  possibility  of  more  than  one  damaging  flood  in 
a  single  growing  season,  and  the  possible  variation 
in  flood  frequency  over  the  growing  season.  The 
existence  of  multiple  annual  floods  is  considered  by 
incorporating  the  expected  damage  prior  to  a 
second  flood  in  a  single  season  into  the  expected 
damage  calculation  for  later  flood  events.  Time- 
dependent  susceptibility  to  damage  and  variation  in 
flood  frequency  is  handled  through  the  calculation 
of  the  joint  probability  of  a  particular  stage  of 
growth  and  flood  event  in  discrete  intervals  in  the 
growing  season.  (Author's  abstract) 
W88-05149 


SIZING  OF  TERMINAL  UNITS  IN  SURFACE 
IRRIGATION  PROJECTS:  I, 


Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

S.  I.  Sritharan,  W.  Clyma,  and  E.  V.  Richardson. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  114,  No.  1,  p  20-37, 
January  1988.  4  fig,  5  tab,  25  ref.  US  Agency  for 
International  Development  Contract  AID/NE-C- 
1351. 

Descriptors:  'Surface  irrigation,  'Model  studies, 
'Agriculture,  'Water  demand,  Farming,  Irrigation, 
Mathematical  equations,  Mathematical  models, 
Causal  Processes  Theory. 

The  problem  of  optimal  turnout  area  size  is  ana- 
lyzed using  an  approach  common  to  the  causal 
processes  theory  (CPT)  of  mathematical  sociology 
and  to  the  systems  engineering  approach.  The 
three  basic  CPT  models  with  different  dependence 
structures  are  expanded  for  application  to  the 
problem.  The  general  structure  of  the  CPT  model, 
which  is  based  on  the  basic  Bernoulli  trials  process, 
is  presented,  indicating  the  factors  affecting  the 
receipt  of  water  by  farmers.  The  phenomenon  of 
human  and  physical  interventions  in  CPT  model  2 
is  characterized  by  the  Bernoulli  distribution  of 
Poisson  with  different  probabilities  and  with  con- 
stant successive  probabilities  ratio.  For  the  latter 
case,  sets  of  parametric  curves  are  given  for  three 
levels  of  prescribed  success.  In  CPT  model  3,  a 
methodology  is  derived  for  obtaining  a  given  or 
more  fraction  of  visits  to  a  particular  state  in  a 
two-state  Markov  chain  model  (MCM).  These 
methods  enable  the  parameterization  of  the  level  of 
success  in  obtaining  water  successfully  by  a  group 
of  fanners  given  the  group  size  and  the  degree  of 
intervention  process.  By  prescribing  satisfactory 
levels  of  the  value  for  this  success  probability  for  a 
given  value  of  the  parameter  for  the  degree  of 
cooperation,  the  optimal  group  size  is  obtained.  A 
mean  value  model  is  also  developed  for  CPT 
model  3  with  a  four-state  MCM  indicating  a 
sample  parametric  application.  (See  also  W88- 
05151)  (Author's  abstract) 
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SIZING  OF  TERMINAL  UNITS  IN  SURFACE 
IRRIGATION  PROJECTS:  II, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

S.  I.  Sritharan,  W.  Clyma,  and  E.  V.  Richardson. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  114,  No.  1,  p  38-51, 
January  1988.  2  fig,  7  tab,  10  ref.  US  Agency  for 
International  Development  Contract  AID/NE-C- 
1351. 

Descriptors:  'Cost-benefit  analysis,  'Surface  irri- 
gation, 'Model  studies,  'Agriculture,  'Water 
demand,  Farming,  Irrigation,  Mathematical  equa- 
tions, Cooperatives. 

Terminal  area  process  models  were  used  to  assess 
the  benefit  streams  of  irrigation  projects  consider- 
ing the  dynamics  of  water  receipts  by  farmers.  The 
terminal  area  processes  affect  the  production  per- 
formance critically,  and,  for  the  case  of  new  irriga- 
tion projects,  by  choosing  an  appropriate  benefit- 
cost  ratio,  the  corresponding  terminal  area  size  n 
can  be  determined  from  the  correlation  generated 
between  n  and  the  B/C  ratio.  For  irrigation  im- 
provement projects  such  correlation  tends  to  peak 
at  given  values  of  n  that  can  be  chosen  for  further 
design.  The  Markov  Chain  Model  (MCM)  can  be 
used  to  assess  the  nature  of  the  problem  in  the 
terminal  area  and  to  project  the  impact  of  different 
improvement  strategies  at  the  terminal  level.  The 
importance  of  farmer  cooperation  is  demonstrated, 
and  the  impact  of  improving  it  is  demonstrated 
using  typical  values  of  parameters.  (See  also  W88- 
05150)  (Author's  abstract) 
W88-05151 


FARM  AND  WATERSHED  ECONOMIC  IM- 
PACTS OF  AGRICULTURAL  POLICY.  AP- 
PROACHES TO  REDUCE  SOIL  EROSION 
AND  SEDIMENTATION, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Economics. 
For  primary  bibliographic  entry  see  Field  6C. 
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DESIGN  AND  EVALUATION  METHODS  FOR 
MAXIMIZING  ON  FARM  EFFICIENCY  OF 
CONVENTIONAL  AND  SURGE  SURFACE  IR- 
RIGATION, 

Texas  Univ.,  Austin.  Center  for  Research  in  Water 
Resources. 

E.  T.  Smerdon,  and  A.  W.  Blair. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-142757/ 
AS.  Price  codes:  A 13  in  paper  copy;  A01  in  micro- 
fiche. Contract  No.  USGS  1 4-08-000 1-G 1129. 

Descriptors:  'Irrigation  systems,  'Surface  irriga- 
tion, 'Irrigation  efficiency,  Surge  irrigation,  Hy- 
draulics, Infiltration,  Modeling  infiltrometer,  Field 
testing,  Economics,  Capital  costs,  Personal  com- 
puter software. 

This  work  consolidates  several  coordinated  re- 
search efforts  aimed  at  developing  methods  which 
can  be  used  by  practicing  engineers  and  techniques 
to  design  better  surface  irrigation  systems.  The 
theoretical  work  primarily  consisted  of  developing 
and  verifying  both  analytical  and  numerical  models 
of  surface  irrigation  hydraulics  and  infiltration. 
These  models  were  then  incorporated  into  the 
surface  irrigation  design  and  evaluation  software 
system.  Models  were  developed  where  accuracy 
was  commensurate  with  computational  efficiency 
and  minimization  of  field  measured  inputs.  Field 
and  laboratory  experiments  were  carried  out  to 
verify  the  theoretical  developments.  Efforts  were 
concentrated  on  infiltration  and  physical  modeling 
of  surface  irrigation  hydraulics.  The  economics  of 
optimal  surface  irrigation  compared  with  other 
irrigation  methods  was  investigated.  The  portion 
of  research  addressed  to  this  analyzes  six  alterna- 
tive irrigation  methods  and  prepared  a  PC  based 
spreadsheet  template  which  can  be  used  by  agri- 
cultural producers  to  analyze  the  cost  effectiveness 
of  improving  irrigation  efficiency.  An  interactive 
software  system  which  can  be  used  to  determine 
the  duration,  cycle  times,  and  number  of  surges 
which  maximize  irrigation  efficiency  for  a  specific 
field  was  developed.  This  comprehensive  software 
system  provides  methods  for  determining  all  im- 
portant field  parameters  with  emphasis  on  minimiz- 
ing the  amount  of  field  data  required  and  at  the 
same  time  providing  options  as  to  which  methods 
are  used  to  determine  the  required  parameters. 
This  system  also  allows  the  use  of  more  extensive 
data  sets.  (Robinson-USGS) 
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WATERING  SYSTEM, 

U.  Sibbel. 

U.  S.  Patent  No.  4,685,827;  August  11,  1987,  16  p, 
14  fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1081,  No  2,  p  804,  August  11,  1987. 

Descriptors:  'Patents,  'Irrigation  design,  'Subsur- 
face irrigation,  'Soil  water,  Water  supply,  Water 
conveyance,  Irrigation  engineering,  Water  pres- 
sure, Plant  water  potential,  Pipelines. 

An  automatic  underground  plant  watering  system 
contains  watering  cylinders,  which  are  connected 
to  a  water  supply  unit  through  a  closed  pipeline 
system.  The  water  supply  unit  maintains  the  supply 
unit  through  a  closed  pipeline  system.  The  water 
supply  unit  maintains  the  supply  water  at  a  con- 
stant level  to  permit  continual  watering  of  the 
plant  roots  in  flower  pots  or  plant  boxes.  The 
water  cylinders  contain  foam  plugs  which  have 
cohering  pores  to  prevent  the  penetration  of  soil 
from  the  roots  into  the  watering  channel  and  to 
retard  root  growth  into  the  channel.  The  quantity 
of  water  supplied  to  the  roots  is  controlled  by  the 
water  pressure  in  the  pore  space  around  the  roots 
and  by  adjusting  the  reference  level  of  water  in  the 
pipeline  system  connected  to  the  water  supply  unit. 
As  the  water  content  of  the  soil  decreases,  the 
suction  intensity  of  the  soil  water  increases  and  the 
water  flows  out  of  the  water  supply  sockets  to 
reach  the  pore  space  of  the  soil.  Conversely,  with 
an  increase  of  water  content  of  the  soil,  the  suction 
intensity  of  the  soil  water  decreases.  (Cremmins- 
AEPCO) 
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POROUS  IRRIGATION  PIPE  PREPARED 
FROM  PARTICULATE  ELASTOMER  AND 
THERMOPLASTIC  BINDER  CONTAINING 
CONTROLLED  MOISTURE  CONTENT, 

Dasurant  Enterprises  PTE  Ltd.  (Singapore). 

J.  W.  Mason. 

U.  S.  Patent  No.  4,517,316;  May  14,  1985,  8  p,  5 

fig,   1   tab.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol   1054,  No  2,  p  843,  May   14, 

1985. 

Descriptors:  'Patents,  'Pipes,  'Irrigation  engineer- 
ing, 'Subsurface  irrigation,  'Drip  irrigation,  Po- 
rosity, Moisture  content,  Crop  production,  Elas- 
tomers, Rubber,  Lubricants. 

Porous  irrigation  pipe,  with  particular  application 
to  underground  drip  or  continuous  irrigation  of 
densely  packed  crops,  is  prepared  from  particulate 
elastomer  and  thermoplastic  binder  containing  con- 
trolled moisture  content.  A  pelletizable  mixture 
consists  of  a  major  portion  of  elastomer  in  crumb 
form,  a  slip  agent,  preferably  a  mineral  such  as 
talc,  and  a  lubricant,  such  as  a  metal  stearate.  The 
elastomer  is  cis-1,  4-polyisoprene  or  synthetic  ho- 
mopolymers  of  butadiene  or  isoprene  or  their  co- 
polymers with  minor  amounts  of  0.1  to  20%  by 
weight  of  vinyl  monomers,  such  as  styrene,  isobu- 
tylene  or  acrylonitrite.  The  elastomer  is  vulcan- 
ized. The  rubber  is  ground  into  crumb  particles  no 
larger  than  those  passing  through  a  10-mesh 
screen.  The  binder  resin  is  a  thermoplastic  material 
capable  of  softening  at  a  temperature  below  300  F, 
so  that  pores  will  form  during  extrusion.  Styrene 
polymers,  including  impact  polystyrene  copoly- 
mers, are  useful  as  the  resin,  as  are  nylons,  polyvin- 
ylchloride,  polyphenylene  oxide  and  polypheny- 
lene  sulfide  polymers.  The  slip  agent  aids  in  ex- 
truding the  rubber  binder  mixture.  Finely  divided 
materials  other  than  talc  can  be  utilized,  such  as 
clays,  silicas,  carbonates,  or  micas.  The  metal  stea- 
rate lubricant  can  be  selected  from  calcium,  mag- 
nesium, or  zinc  stearates.  (Cremmins-AEPCO) 
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RISER  ASSEMBLY  FOR  A  SUB-SURFACE  IR- 
RIGATION AND  DRAINAGE  SYSTEM, 

J.  I.  Warner. 

U.  S.  Patent  No.  4,678,367;  July  7,  1987,  7  p,  8  fig, 
4  ref.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1080,  No  1,  p  247-248,  July  7,  1987. 

Descriptors:  'Patents,  'Subsurface  irrigation,  'Irri- 
gation engineering,  'Pipelines,  'Drainage  systems, 
Drainage  engineering,   Weirs,  Tile  drains,   Poly- 


A  riser  assembly  for  a  subsurface  irrigation  and 
drainage  system  contains  a  tile  pipeline  and  a  divid- 
er with  slidable  gate  valves  to  control  the  drainage 
and  weir  openings.  The  riser  housing  defines  a 
generally  rectangular,  hollow  elongated  upwardly 
opening  cavity  and  contains  two  tile  sections  me- 
chanically interlocked  with  the  material  forming 
the  housing.  The  housing  is  formed  of  a  molded 
fiberglass  material  and  the  tile  sections  are  formed 
of  a  polyethylene  material.  The  fiberglass  material 
is  molded  into  external  corrugations  of  the  tile 
sections  such  that  when  the  fiberglass  material  has 
cured  the  sections  are  mechanically  and  perma- 
nently interlocked  with  the  housing.  Polyvinylch- 
loride,  metal,  and  corrugated  metal  can  also  be 
used  with  the  riser  assembly.  Disposed  within  the 
housing  is  a  divider  extending  parallel  to  the  sides 
of  the  housing  and  dividing  the  elongated  cavity 
into  an  upstream  chamber  communicating  with  the 
upstream  tile  section  and  a  downstream  chamber 
communicating  with  the  downstream  tile  section. 
The  divider  and  the  gate  valves  may  also  be  fabri- 
cated from  a  polyethylene  material.  (Cremmins- 
AEPCO) 
W88-05241 


DRIP  IRRIGATION  SYSTEM, 

R.  D.  Chapin. 

U.  S.  Patent  No.  4,626,130;  December  2,  1986,  13 

p,   8  fig.   Official  Gazette  of  the  United   States 

Patent  Office,  Vol  1073,  No  1,  p  289,  December  2, 

1986. 

Descriptors:    'Patents,    'Drip    irrigation,    'Water 
conveyance,  Subsurface  irrigation,  Irrigation  engi- 


neering, Surface  irrigation,  Water  pressure.  I'rcs 
sin  i-  distribution,  Tubes,  Fluid  flow. 

An  elongated  fluid  distributing  hose  is  applied  in  a 
trickle  irrigation  system  for  plants  and  vegetables 
to  water  large  areas  uniformly  with  readily  avail- 
able water  pressures.  The  pressure  is  substantially 
maintained  throughout  the  length  of  the  tube  with- 
out requiring  extremely  small  orifices,  which  easily 
clog  from  impurities.  First,  second,  and  third  fluid 
passages  enable  the  maintenance  of  relatively  high 
pressure  throughout  the  length  of  the  hose  and  the 
reduction  of  this  pressure  directly  at  the  point  that 
the  water  passes  from  the  high  pressure  first  fluid 
passage  through  a  series  of  passing  openings  to  the 
much  smaller  second  fluid  passage.  A  further  pres- 
sure reduction  occurs  as  the  water  passes  within 
the  third  fluid  passage  between  a  series  of  second 
fluid-passing  and  discharge  openings.  Thus,  the 
hydraulic  principle  of  flow  of  fluids  passing 
through  an  orifice  is  combined  with  that  of  the 
flow  of  fluids  moving  through  a  slender  tubular 
member  in  a  simple,  relatively  inexpensive  hose 
design  having  a  single  cross-sectional  profile 
throughout  its  length.  (Cremmins-AEPCO) 
W88-05244 


PREDICTIONS    OF    FIELD    PRODUCTIVITY 
FOR  AGAVE  LECHUGUILLA, 

Centro  de  Investigacion  en  Quimica  Aplicada,  Sal- 

tillo  (Mexico). 

For  primary  bibliographic  entry  see  Field  21. 

W88-05368 


RUNOFF  IMPOUNDMENT  FOR  SUPPLE- 
MENTAL IRRIGATION  IN  TEXAS, 

Texas  Agricultural  Experiment  Station,  Temple. 
Blackland  Research  Center. 
J.  H.  Krishna,  G.  F.  Arkin,  and  J.  R.  Martin. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
6,  p  1057-1061,  December  1987.  3  fig,  3  tab,  15  ref. 

Descriptors:  'Supplemental  irrigation,  'Runoff  im- 
poundment, 'Agricultural  hydrology,  'Irrigation, 
'Runoff,  Surface  runoff,  Irrigation  water,  Eco- 
nomic aspects,  Costs,  Water  demand,  Hydrology, 
Reservoirs,  Water  conservation,  Water  costs, 
Texas. 

The  current  increase  in  the  demand  for  water  by 
municipal,  industrial,  and  other  users  is  likely  to 
result  in  approximately  one-third  less  water  being 
available  for  agricultural  use  in  Texas  by  the  year 
2000.  As  water  supplies  diminish,  the  rainfall 
excess  needs  to  be  used  more  efficiently.  Large 
amounts  of  runoff  occur  in  the  eastern  part  of 
Texas  that  could  be  collected  in  small  impound- 
ments and  utilized  for  crop  production.  Farmers  in 
water-surplus  basins  or  subbasins  can  apply  for  a 
permit  to  divert  surface  water  into  small  on-farm 
impoundments  to  be  used  for  supplemental  irriga- 
tion. The  costs  for  runoff  collection  and  two  sup- 
plemental irrigations,  which  amount  to  a  total  of  4 
inches/year,  are  estimated  to  be  approximately  60 
dollars/acre/year.  Depending  upon  the  crop  pro- 
duced, the  estimated  increase  in  gross  income  from 
supplemental  irrigation  ranges  from  about  80  dol- 
lars to  more  than  100  dollars  per  acre  annually. 
(Author's  abstract) 
W88-05407 


AGGREGATE   MARGINAL   RETURNS   FROM 
WESTERN  IRRIGATED  AGRICULTURE, 

Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  Eco- 
nomics. 

For  primary  bibliographic   entry   see  Field   6D. 
W88-05415 


INFLUENCE  OF  DROUGHT  STRESS  ON  14- 
C02  FIXATION  AND  ASSIMILATION,  AND 
DISTRIBUTION  OF  PHOTOSYNTHATES  IN 
WHEAT  SEEDLINGS  (INFLUENCE  DU  DEFI- 
CIT HYDRIQUE  SUR  LA  FIXATION,  L' ASSI- 
MILATION DE  14C02  ET  LA  DISTRIBUTION 
DES  PHOTOSYNTHETATS  CHEZ  JEUNES 
PLANTES  DE  BLES), 

Centre  National  de  la  Recherche  Scientifique, 
Orsay  (France). 
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For   primary   bibliographic   entry   see   Field   2D. 
W88-05578 


WATER  DUTY:  BASIS  FOR  WATER  ALLOCA- 
TION, 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-05657 


LEGAL  CONSTRAINTS  ON  THE  STATE  OF 
KANSAS  IN  IMPOSING  CONSERVATION 
PRACTICES  ON  HOLDERS  OF  EXISTING  AG- 
RICULTURAL WATER  RIGHTS, 

Kansas  Univ.,  Lawrence.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-05659 


LEGAL  RECOGNITION  OF  RIGHTS  TO 
GROUND  WATER  STORED  INCIDENTLY  BE- 
NEATH A  SURFACE  IRRIGATION  PROJECT  - 
NEBRASKA'S  LEGAL  EXPERIMENT, 

Crosby,   Guenzel,   Davis,    Kessner   and   Kuester, 

Lincoln,  NE. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-05662 


IRRIGATION      WATER      ALLOCATION      EM 
SOUTH  DAKOTA, 

South  Dakota  State  Univ.,  Brookings.  Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-05663 


CHANGING      AGRICULTURAL      PROPERTY 
RIGHTS  IN  THE  ENVIRONMENTAL  ERA, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-05670 


REGULATIONS  FOR  PROTECTING  GROUND- 
WATER AGAINST  AGRICULTURAL  POLLUT- 
ANTS, 

Wisconsin  Univ.,  Madison.  Law  School. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-05671 


FEDERAL    RECLAMATION    PROGRAM:    AN 
ANALYSIS  OF  RENT-SEEKING  BEHAVIOR, 

Washington  Univ.,  Seattle.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-05681 


WATER  PRICENG  AND  RENT  SEEKING  E\ 
CALIFORNIA  AGRICULTURE, 

California  Univ.,  Davis.  Dept.  of  Agricultural  Ec- 
onomics. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-05682 


OVERVIEW  OF  CONSERVATION  TILLAGE, 

Purdue  Univ.,  Lafayette,  IN. 
J.  V.  Mannering,  D.  L.  Schertz,  and  B.  A.  Julian. 
IN:  Effects  of  Conservation  Tillage  on  Ground- 
water Quality:  Nitrates  and  Pesticides.  Lewis  Pub- 
lishers, Chelsea,  Michigan.  1987.  p  3-17,  2  fig,  7 
tab,  14  ref. 

Descriptors:  'Conservation  tillage,  'Agricultural 
practices,  'Soil  conservation,  'Water  conservation, 
Cultivation,  Erosion,  Soil  water,  Interstitial  water, 
Soil  porosity. 

Conservation  tillage  is  defined  as  any  tillage  and 
planting  system  that  maintains  at  least  30%  of  the 
soil  surface  covered  by  residue  after  planting  to 
reduce  soil  erosion  by  water;  or  where  soil  erosion 
by  wind  is  the  primary  concern,  maintains  at  least 
450  kg  (1,000  lbs)  per  acre  of  flat  small  grain 
residue  equivalent  on  the  surface  during  the  criti- 
cal erosion  period.  Types  of  conservation  tillage 
are:  (1)  No-till  or  slot  planting;  (2)  Ridge-till  (in- 
cludes no-till  on  ridges);  (3)  Strip-till;  (4)  Mulch- 


till;  and  (5)  Reduced-till.  Conventional  tillage 
refers  to  the  combined  primary  and  secondary 
tillage  operation  normally  performed  in  preparing 
a  seedbed  for  a  given  crop  grown  in  a  given 
geographical  area.  Since  operations  vary  consider- 
ably under  different  climatic,  agronomic  and  other 
conditions,  the  definition  also  varies  from  one 
region  to  another.  Conventional  tillage  is  often 
used  as  the  'standard'  or  'check'  in  experiments  to 
assess  the  potential  of  other  systems  in  a  given 
area.  It  involves  a  set  of  operations  that  prepares  a 
seedbed  having  essentially  no  plant  residue  left  on 
the  soil  surface.  Many  conventional  systems  leave 
the  surface  bare,  particularly  those  based  on  the 
use  of  the  moldboard  plow.  However,  a  bare  soil 
surface  can  be  achieved  with  other  tools,  depend- 
ing on  the  previous  crop,  amount  of  surface  resi- 
due, and  number  and  timing  of  tillage  operations. 
The  principal  objectives  of  this  workshop  were  to 
evaluate  the  environmental  impacts  of  conserva- 
tion tillage  on  surface  and  groundwater  quality. 
Since  one  of  the  major  effects  of  'conservation 
tillage'  compared  to  conventional  tillage  is  to 
reduce  soil  and/or  water  loss,  those  tillage-induced 
factors  that  have  significant  impacts  are  discussed. 
Major  factors  would  include  surface  residue  cover 
in  relation  to  timing  of  erosive  weather  conditions, 
surface  roughness,  soil  porosity,  and  pore-size  dis- 
tribution. The  most  significant  factor  affecting  soil 
and  water  loss  is  crop  residue  cover.  The  contrast 
between  conservation  and  conventional  tillage  as 
to  their  effects  on  percent  cover  is  discussed.  In- 
cluded are  the  interactions  between  tillage  system 
and  crop  species,  and  the  effect  of  extent  and 
timing  of  tillage  on  percent  cover.  (See  also  W88- 
05759)  (Lantz-PTT) 
W88-05760 


OVERVIEW   OF  PEST   MANAGEMENT   FOR 
CONSERVATION  TILLAGE  SYSTEMS, 

Iowa  State  Univ.,  Ames. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05761 


SOD1  CHEMICAL  AND  BIOLOGICAL  PROP- 
ERTIES AS  AFFECTED  BY  CONSERVATION 
TILLAGE:  ENVIRONMENTAL  IMPLICA- 
TIONS, 

Ohio  State  Univ.,  Wooster.  Agricultural  Technical 

Inst. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-05766 


EFFECT  OF  CONSERVATION  TILLAGE  ON 
BIOLOGICAL  AND  CHEMICAL  SOIL  CONDI- 
TIONS: REGIONAL  AND  TEMPORAL  VARIA- 
BILITY, 

Kentucky  Univ.,  Lexington. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-05767 


MANURE  MANAGEMENT  WITH  CONSERVA- 
TION TILLAGE, 

Cornell  Univ.,  Ithaca,  NY. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-05774 


IRRIGATION    DEVELOPMENT    PLANNING: 
AN  INTRODUCTION  FOR  ENGINEERS. 

For  primary  bibliographic  entry  see  Field  6A. 
W88-05831 


INTRODUCTION:    PLANNING    OF    IRRIGA- 
TION DEVELOPMENT, 

Southampton  Univ.  (England).  Inst,  of  Irrigation 

Studies. 

For  primary  bibliographic  entry  see  Field  6A. 

W88-05832 


ESTIMATION     OF     SURFACE     WATER     RE- 
SOURCES, 

For  primary  bibliographic  entry  see  Field  6A. 
W88-05833 


ESTIMATION      OF      GROUNDWATER      RE- 
SOURCES, 


Royal  Military  Coll.  of  Canada,  Kingston  (Ontar- 
io). Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  4B. 
W88-05834 


LAND  RESOURCE  ASSESSMENT  FOR  IRRI- 
GATION, 

Land  Resources  Development  Centre,  Surbiton 
(England). 

A.  J.  B.  Mitchell,  and  R.  B.  King. 
IN:  Irrigation  Development  Planning:  An  Intro- 
duction for  Engineers.  John  Wiley  and  Sons,  New 
York,  New  York.  1987.  p  75-113,  3  fig,  7  tab,  38 
ref. 

Descriptors:  'Irrigation  water,  'Land  resources, 
'Irrigation  practices,  'Management  planning, 
'Water  resources  development,  Soil  water,  Hy- 
draulic permeability,  Soil  salinity,  Sodium,  Soil 
texture,  Remote  sensing,  Data  acquisition,  Soil 
profiles,  Mapping. 

Soil  surveys  have  come  to  be  regarded  as  a  neces- 
sary prerequisites  for  all  agricultural  develop- 
ments, particularly  where  irrigation  is  concerned 
but  the  findings  are  often  disregarded  or  overrid- 
den by  other  considerations.  There  are  two  causes 
of  this:  (1)  the  soil  surveyors  often  pay  too  little 
regard  to  emphasizing  the  true  significance  of  their 
findings,  (2)  the  immediate  considerations  of  sim- 
plicity and  cheapness  of  the  layout  are  allowed  to 
take  priority  over  less  obvious  and  longer-term 
management  considerations.  Two  ways  in  which 
the  relevance  and  quality  of  soil  surveys  can  be 
improved,  are:  (1)  by  matching  surveys  to  the 
requirements;  and  (2)  by  introducing  a  more  quan- 
titative approach  to  soil  surveys.  Exploratory  or 
reconnaissance  surveys,  covering  large  areas  at 
small  scale,  are  necessary  for  national  or  regional 
development  strategy.  The  information  collected  is 
of  a  general  nature,  suitable  for  decisions  on  the 
direction  of  research  efforts,  or  the  initiation  of 
more  detailed  studies  for  specific  developments. 
Semi-detailed  surveys  are  done  in  areas,  often  se- 
lected following  reconnaissance,  where  a  specific 
development  is  proposed.  Their  purpose  is  to  de- 
termine the  feasibility  of  the  project.  Quantification 
can  be  achieved  through  evaluations  of:  permeabil- 
ity, soil  texture,  soil  salinity  and  exchangeable 
sodium,  soil  standard  stability,  soil  moisture  rela- 
tionships, more  quantified  soil  mapping  and  report- 
ing, and  the  use  of  remote  sensing.  Available  pan- 
chromatic aerial  photography  will  probably 
remain  the  basis  for  most  land  resource  surveys  for 
irrigation,  because  of  the  large-scale  imagery 
needed  for  most  irrigation  projects.  Reconnais- 
sance surveys  for  larger  projects  could  use  satellite 
imagery  in  the  preliminary  stages,  and  radar  should 
be  considered  in  areas  with  persistent  cloud  cover. 
Satellite  imagery  supported  by  ground  information 
can  be  used  to  monitor  crop  growth,  flooding,  and 
possibly  soil  moisture  and  groundwater  movements 
in  larger  irrigated  areas.  (See  also  W88-05831) 
(Lantz-PTT) 
W88-05835 


ESTIMATION  OF  IRRIGATION  WATER  RE- 
QUIREMENTS, 

Southampton  Univ.  (England).  Inst,  of  Irrigation 
Studies. 
Z.  J.  Svehlik. 

IN:  Irrigation  Development  Planning:  An  Intro- 
duction for  Engineers.  John  Wiley  and  Sons,  New 
York,  New  York.  1987.  p  115-143,  2  fig,  9  tab,  23 
ref. 

Descriptors:  'Irrigation  programs,  'Irrigation  re- 
quirements, 'Mathematical  equations,  Water  re- 
quirements, Seasonal  variation,  Agricultural  prac- 
tices, Precipitation,  Root  zone,  Soil  water,  Evapo- 
transpiration,  Hydrologic  budget. 

Irrigation  water  requirements  have  been  defined  as 
the  quantity  of  water  that  must  be  supplied  by 
irrigation  to  satisfy  evapotranspiration,  leaching 
and  miscellaneous  water  requirements  that  are  not 
provided  by  water  stored  in  the  soil  and  precipita- 
tion that  enters  the  soil.  The  definition  refers  to  the 
situation  where  irrigation  is  used  for  optimizing  the 
soil  moisture  conditions  for  the  plant  in  the  root 
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zone,  salinity  control,  frost  protection,  plant  cool- 
ing, puddling,  etc.  The  problems  of  estimating  the 
irrigation  water  requirements  for  controlling  the 
soil  moisture  regime  are  discussed.  Data  required 
at  different  irrigation  project  phases  include:  aver- 
age seasonal  water  supply,  seasonal  supply  of  main 
crops,  monthly  or  10-day  total  supply,  monthly 
peak  supply,  5-  to  10-day  peak  supply,  and  water 
budget  in  farmer's  field.  Greatest  effort  has  been 
directed  toward  the  evaluation  of  evapotranspira- 
tion  (ET).  A  number  of  ET  formulae  have  been 
developed,  especially  for  estimating  the  ET,  when 
energy  is  a  limiting  factor.  These  formulae  can  be 
successfully  applied  to  similar  conditions  under 
which  they  were  derived.  There  is  no  method  of 
ET  estimation  which  has  a  general  validity,  and 
which  can  be  used  in  practice,  without  local  or 
regional  calibration.  Methods  of  evaluating  compo- 
nents other  than  ET  need  to  be  improved.  Further 
research  should  be  directed  to  a  study  of  soil  water 
dynamics  on  irrigated  fields  and  evaluation  of  the 
upward  flux  into  the  root  zone.  The  same  applies 
to  the  effectiveness  of  rainfall  and  irrigation  effi- 
ciencies. (See  also  W88-05831)  Lantz-PTT) 
W88-05836 


ESTIMATION  OF  IRRIGATION  SYSTEM  CA- 
PACITY, 

Southampton  Univ.  (England).  Inst,  of  Irrigation 
Studies. 
Z.  J.  Svehlik. 

IN:  Irrigation  Development  Planning:  An  Intro- 
duction for  Engineers.  John  Wiley  and  Sons,  New 
York,  New  York.  1987.  p  145-160,  9  fig,  10  ref. 

Descriptors:  'Irrigation  requirements,  'Water  re- 
quirements, 'Mathematical  studies,  Water  supply, 
Costs,  Economic  aspects,  Irrigation  water,  Irriga- 
tion practices. 

The  principal  factor  which  determines  the  size  and 
consequently  the  cost  of  an  irrigation  system  is  the 
design  discharge  in  the  network.  Evaluation  of  its 
magnitude  presents  many  serious  problems.  These 
are  due  to  its  dependence  on  many  complex  design 
variables  and  operating  conditions,  characterized 
by  a  great  uncertainty.  Methods  of  estimating  the 
irrigation  system  capacity  are  considered  with  re- 
spect to:  the  irrigation  water  requirements  and 
their  variability  in  space  and  time,  and  the  methods 
of  water  delivery.  The  water  delivery  based  on 
continuous  flow  can  be  efficient  if  used  for  large 
irrigation  systems  or  for  irrigation  of  rice.  If  water 
supply  and  the  size  of  the  farm  are  small,  the 
efficiency  of  water  use  is  usually  low.  The  rotation 
method  (where  water  is  delivered  to  each  farm  or 
block  of  fields  according  to  a  prearranged  sched- 
ule) can  be  efficient  if  a  good  standard  of  manage- 
ment and  operation  is  secured.  Only  limited  data 
about  the  fluctuations  in  demand  for  water  are 
available.  This  is  the  main  obstacle  for  finding  the 
correct  design  capacity  of  the  'on  demand'  system. 
The  problem  of  estimating  the  design  discharge  is 
very  complex.  The  reliability  of  the  results  depend 
very  much  on  the  availability  and  reliability  of 
data.  The  accuracy  of  the  predictions  can  be  im- 
proved by  using  the  mathematical  simulation 
models  which  allow  for  an  analysis  of  the  variabili- 
ty of  irrigation  water  requirements.  (See  also  W88- 
05831)  Lantz-PTT) 
W88-05837 


SOCIAL  ASPECTS  OF  IRRIGATION  DEVEL- 
OPMENT, 

Southampton  Univ.  (England).  Inst,  of  Irrigation 

Studies. 

For  primary  bibliographic  entry  see  Field  6B. 

W88-05838 


HEALTH  ASPECTS  OF  IRRIGATION  DEVEL- 
OPMENTS, 

Southampton  Univ.  (England).  Dept.  of  Civil  En- 
gineering. 
P.  F.  Hillman. 

IN:  Irrigation  Development  Planning:  An  Intro- 
duction for  Engineers.  John  Wiley  and  Sons,  New 
York,  New  York.  1987.  p  177-199,  1  fig,  8  tab,  23 
ref. 

Descriptors:  'Public  health,  'Irrigation  practices, 
'Water  resources  development,  Wastewater  irriga- 


tion, Impaired  water  use,  Water  quality  control, 
Parasites,  Schistosomiasis,  Malaria,  Filariasis.  On 
choceriasis. 

Famine  and  malnutrition  can  only  get  worse  unless 
there  is  a  concerted  effort  at  both  redistribution  of 
food  on  a  global  scale  in  the  short  term  and  mas- 
sive investment  in  the  development  of  more  culti- 
vated land,  in  the  rehabilitation  of  existing  irriga- 
tion schemes  and  improvements  in  the  manage- 
ment of  irrigation  projects  in  the  long  term.  Irriga- 
tion developments  of  various  forms  are  therefore 
essential.  In  many  regions,  the  scarcity  of  water 
makes  its  conservation  a  matter  of  survival  for  the 
population.  The  reuse  of  wastewater  in  agriculture 
is  therefore  to  be  expected  and,  with  adequate 
safeguards,  to  be  encouraged.  Safeguards  should 
include  appropriate  pretreatment  of  the 
wastewater,  identification  of  the  specific  health 
impacts  such  reuse  might  have,  and  complementa- 
ry programs  which  seek  to  improve  standards  of 
hygiene  and  the  level  of  health  education  within 
the  community,  and  to  prevent  the  spread  of  para- 
sitic disease  such  as  schistosomiasis,  malaria,  filaria- 
sis and  onchoceriasis.  Vital  to  the  success  of  these 
schemes  is  an  understanding  of  the  social  and  cul- 
tural attitudes  toward  reuse  so  that  appropriate 
agricultural  practices  can  be  adopted.  (See  also 
W88-05831)  Lantz-PTT) 
W88-05839 


IRRIGATION  PROJECT  APPRAISAL, 

Southampton  Univ.  (England).  Inst,  of  Irrigation 

Studies. 

For  primary  bibliographic  entry  see  Field  6B. 

W88-05840 


PROJECT  TECHNOLOGY  AND  PROJECT  OP- 
ERATION, 

Southampton  Univ.  (England).  Inst,  of  Irrigation 
Studies. 

J.  R.  Rydzewski. 

IN:  Irrigation  Development  Planning:  An  Intro- 
duction for  Engineers.  John  Wiley  and  Sons,  New 
York,  New  York.  1987.  p  229-237. 

Descriptors:  'Irrigation  practices,  'Irrigation  pro- 
grams, 'Technology,  'Irrigation  operation,  Head- 
works,  Water  distribution,  Water  conveyance,  Irri- 
gation, Irrigation  design. 

The  main  components  of  an  irrigation  project, 
namely  the  headworks,  the  distribution  system  and 
the  system  of  water  application  in  the  field,  have  to 
be  considered  in  turn,  with  comments  on  specific 
management  problems  relating  to  their  operation. 
The  irrigation  project  is  seen  as  representing  a 
dynamic  entity  calling  for  flexibility  of  initial 
design  and  for  responsiveness  of  management  to 
forces  internal  and  external  to  the  project.  For 
clarity,  it  may  be  useful  to  distinguish  between  two 
fundamental  elements  of  the  development  and 
management  of  water  resources  for  irrigation.  The 
first  concerns  the  creation  of  a  regulated  and  guar- 
anteed flow  of  water  (to  a  given  level  of  accepta- 
ble risk)  and  its  delivery  to  the  cropped  land.  The 
second  deals  with  the  distribution  of  this  flow 
throughout  the  project  area,  its  application  to  the 
crop  root  zone  and  the  removal  of  excess  water. 
These  two  elements  can  be  physically  coincidental, 
as  in  the  extreme  case  of  the  exploitation  of 
groundwater  underlying  irrigable  land,  or  separat- 
ed by  hundreds  of  kilometers,  as  in  major  river 
systems  such  as  those  of  the  Nile  or  of  the  Indus. 
In  the  Indus  River  system,  the  management  of  the 
engineering  works  providing  the  regulated  flow  of 
water  has  to  be  highly  sophisticated  (computer 
models  are  often  used)  and  is  in  effect  a  separate 
activity  from  the  management  of  the  irrigated  agri- 
cultural enterprise  using  this  facility.  The  people 
operating  the  headworks  do,  of  course,  have  an 
interest  in  the  efficiency  of  irrigation  projects 
downstream  since  they  are  concerned  with  opti- 
mizing the  allocation  of  water  at  their  disposal. 
However,  provided  the  water  deliveries  to  the 
project  area  are  maintained  within  the  stipulated 
limits,  downstream  project  management  would  not 
normally  be  interested  in  the  details  of  the  oper- 
ation of  such  a  remote  headwork  facility.  (See  also 
W88-05831)  Lantz-PTT) 
W88-05841 


FEASIBILITY  REPORT, 

Halcrow  (William)  and   Partners,   Swindon  (ling- 
land). 

For  primary  bibliographic  entry  sec  Field  6A. 
W88-05842 

4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


FLOOD  FREQUENCY  ESTIMATES  IN 
SOUTHEASTERN  ARIZONA, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
W.  C.  Boughton,  K.  G.  Renard,  and  J.  J.  Stone. 
Journal   of  Irrigation  and   Drainage   Engineering 
(ASCE)  JIDEDH,  Vol.    113,  No.  4,  p  469-478, 
November  1987.  4  fig,  5  tab,  10  ref. 

Descriptors:  'Design  floods,  'Model  studies,  'Wa- 
tersheds, 'Arizona,  'Flood  frequency,  Estimating, 
Climate,  Regional  analysis,  Drainage,  Floods. 

The  effect  of  the  October  1983  floods  in  southeast- 
ern Arizona,  on  a  previously  established  general- 
ized envelope  for  floods  expected  once  in  100 
years  (Q  sub  100)  was  studied.  The  design  enve- 
lope produced  more  conservative  estimates  of  Q 
sub  100  than  individual  data  sets  find.  The  design 
envelope  for  Q  sub  100  is  revised  to  correct  for 
some  longer  periods  of  record  now  available,  and 
to  be  consistent  with  floods  on  a  wider  range  of 
drainage  area  than  previously  considered.  Addi- 
tional design  envelopes  for  floods  expected  once  in 
2  years  (Q  sub  2)  and  once  in  10  years  (Q  sub  10) 
are  prepared,  and  the  three  envelopes  are  used  to 
provide  conservative  estimates  of  flood  frequencies 
on  ungaged  watersheds  in  southeastern  Arizona 
with  drainage  areas  between  0.01  sq  km  and  10,000 
sq  km.  A  procedure  is  presented  for  developing 
regional  flood  frequency  estimates  that  could  be 
used  in  geographically  and  climatically  homogene- 
ous areas.  (Author's  abstract) 
W88-05136 


CLASSIFICATION   OF  IRRIGATION   WATER 
CONVEYANCE  SYSTEM  COMPONENTS, 

Calgary  Univ.  (Alberta).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  3F. 
W88-05137 


PLANNING   MODEL   OF   IRRIGATION   DIS- 
TRICT, 

Universidad  Autonomia  Chapingo  (Mexico).  Cole- 

gio  de  Postgraduados. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-05141 


MODEL  FOR  CROP  ALLOCATION  IN  RURAL 
FLOODPLAINS, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  3F. 
W88-05149 


EFFECTS  OF  WATER  LEVEL  FLUCTUATIONS 
ON  ALGAL  COMMUNITIES  OF  FRESHWA- 
TER MARSHES, 

Iowa  State  Univ.,  Ames.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 

W88-05221 


PREDICTION  OF  NUISANCE  BLUE-GREEN 
ALGAL  GROWTH  IN  NORTH  CAROLINA 
WATERS, 

North  Carolina  Univ.   at  Chapel   Hill.   Dept.   of 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-05227 
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EVALUATION  OF  SOME  EMPIRICAL  METH- 
ODS FOR  FLOOD  FREQUENCY  ANALYSIS,  2. 
DATA  AND  COMPUTER  PROGRAMS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-05234 


EVALUATION  OF  PARAMETER  ESTIMA- 
TION METHOD  FOR  FLOOD  FREQUENCY 
ANALYSIS:  COMPUTER  PROGRAMS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-05235 


ANNUAL  FLOW  STATISTICS  AND  DROUGHT 
CHARACTERISTIC  FOR  GAGED  AND  UN- 
GAGED  STREAMS  IN  IDAHO, 

Idaho  Univ.,  Moscow.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2A. 
W88-05236 


RISER  ASSEMBLY  FOR  A  SUB-SURFACE  IR- 
RIGATION AND  DRAINAGE  SYSTEM, 

For  primary  bibliographic  entry  see  Field  3F. 
W88-05241 


USE  OF  A  DYNAMIC  PROGRAMMING  TECH- 
NIQUE FOR  OPTIMIZING  OPERATION  OF  A 
REGIONAL  WATER  RESOURCE  SYSTEM, 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  5F. 
W88-05280 


IMPACT    OF    DAM    RETURNS    ON    WATER 
QUALITY  -  MYTH  OR  REALITY, 

Compagnie  Generale  des   Eaux,   Paris  (France). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05281 


BRINGING  GREAT  SALT  LAKE  FLOODS 
UNDER  CONTROL, 

Ingersoll-Rand  Co.,  Phillipsburg,  NJ. 

R.  E.  Cornman. 

Public  Works  PUWOAH,  Vol.  118,  No.  9,  p  111- 

113,  September  1987. 

Descriptors:  *Water  management,  *Flood  control, 
*Lakes,  *Water  level,  Great  Salt  Lake,  Utah, 
Pumping,  Storms,  Flood  damage. 

Beginning  in  1982,  abnormal  precipitation  soaked 
the  Wasatch  Valley  area,  causing  Utah's  Great  Salt 
Lake  to  reach  the  highest  level  in  modern  record- 
ed history:  4211.65  ft  above  sea  level.  The  surface 
area  increased  from  a  1960s  low  of  1000  sq  mi  to 
2500  sq  mi.  By  1986  $200  million  in  flood  damage 
had  been  generated.  When  a  hoped-for  dry  year 
did  not  materialize,  the  Utah  legislature  approved 
funds  for  flood  control.  The  project  features  a 
pumping  station  with  3  massive  pumps  capable  of 
pumping  over  1.2  million  gpm,  collectively,  con- 
nected with  the  lake  by  a  canal  and  located  a  mile 
west  of  the  lake  at  Hogup.  Water  is  pumped  up- 
wards 17  ft  to  the  West  Desert,  where  a  500-sq  mi 
lake  is  being  formed.  Construction  began  in  Sep- 
tember 1986  after  delays  caused  by  severe  rain- 
storms. The  pump  became  operational  in  May 
1987.  The  lake  level  is  expected  to  fall  by  14-16 
inches  during  the  first  year  of  pumping,  with  drops 
of  7-8  inches  in  succeeding  years  until  the  water 
level  is  considered  safe.  The  pumps  will  remain  on 
standby  to  prevent  future  flooding.  (Cassar-PTT) 
W88-05354 


MULTIVARIATE  ASSESSMENT  OF  PLANT 
MANAGEMENT  IMPACTS  ON  MACRO- 
PHYTE  COMMUNITIES  IN  A  SCOTTISH 
CANAL, 

Glasgow  Univ.  (Scotland).  Dept.  of  Botany.). 
K.  J.  Murphy,  A.  M.  Fox,  and  R.  G.  Hanbury. 
Journal  of  Applied  Ecology  JAPEAI,  Vol.  24,  No. 
3,  p  1063-1079,  December  1987.  5  fig,  3  tab,  41  ref. 


Descriptors:  'Water  management,  *Weed  control, 
•Aquatic  weed  control,  *Herbicides,  "Canals, 
*Plant  management,  'Multivariate  analysis,  Ma- 
crophytes,  Union  Canal,  Algae,  Scotland,  Aquatic 
plants,  Dissolved  oxygen,  Submerged  plants, 
Floating  plants,  Potamogeton  natans,  Diquat,  Ter- 
butryne,  Lemna,  Herbicides. 

Aquatic  weed  control  trials  were  conducted  in  the 
Union  Canal,  Scotland,  during  1977-1984.  The  data 
were  used  to  test  the  suitability  of  a  multivariate 
approach  for  assessing  the  impacts  of  plant  man- 
agement on  canal  macrophyte  communities.  Two 
procedures  were  used:  detrended  correspondence 
analysis  (DCA)  and  two-way  indicator  species 
analysis  (TWINSPAN).  Subtle  trends  of  plant 
community  change  were  observed.  These  were 
related  to  environmental  impacts  of  weed  control 
by  herbicides  and  cutting  and  to  shading  of  sub- 
merged macrophytes  by  surface-floating  plants. 
Dissolved  oxygen  status  was  significantly  negative- 
ly correlated  with  one  major  axis  of  the  DCA 
ordination.  This  axis  appeared  to  reflect  a  trend  of 
plant  community  change  associated  with  efficient 
weed  control  operations.  A  second  major  axis  was 
associated  with  a  hydroseral  gradient  within  the 
early  stages  of  vegetational  change  in  the  canal 
plant  community.  The  hydroseral  age  of  the  plant 
community  was  affected  by  the  timing  and  type  of 
control  operations.  Sites  recently  treated  for  weed 
control  were  dominated  by  opportunistic  species 
such  as  rapid-growing  filamentous  algae.  Fewer 
opportunistic  species  were  seen  in  untreated  sites, 
sites  sampled  long  after  control  operations,  and 
sites  where  weed  control  was  not  effective.  Float- 
ing-leaved, rooted  vegetation  (Potamogeton 
natans)  was  resistant  to  weed  control.  Acceptable 
weed  control  with  minimum  changes  in  macro- 
phyte community  structure  was  attained  by  repeat- 
ed cutting  and  early  season  diquat-alginate  applica- 
tion. Suboptimal  diquat-alginate  or  terbutryne 
treatments  and  late-season  cutting  increased  the 
abundance  of  opportunistic  species  and  Lemna  spp. 
and  reduced  diversity  of  the  plant  community 
(Cassar-PTT) 
W88-05369 


INTAKE  OPERATION  FOR  DEEP  COOLING 
RESERVOIRS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

E.  E.  Adams,  and  R.  Schweikart. 

Journal  of  Energy  Engineering  JFEED9,  Vol.  113, 

No.  2,  p  37-49,  September  1987.  6  fig,  4  tab,  20  ref, 

Append. 

Descriptors:  'Water  management,  'Reservoir  op- 
eration, 'Hydraulic  structures,  'Intakes,  'Cooling 
water,  Electric  powerplants,  Cost  analysis,  Deep 
water,  Mixing,  Model  studies,  Hydrothermal  stud- 
ies, Stratification,  Thermal  stratification,  Reser- 
voirs. 

Mathematical  hydrothermal  modeling  was  applied 
to  five  hypothetical  reservoirs  located  in  Augusta, 
Georgia,  to  study  the  effects  of  submerged  intakes 
for  powerplant  cooling  water.  For  the  base  case 
reservoir  (average  depth,  30  ft;  surface  area,  2000 
acres;  areal  loading,  0.99MWt/acre)  and  a  range  of 
vertical  mixing  parameters,  the  intake  temperatures 
from  April  to  October  decreased  by  an  average  of 
0.7-1.2  F  using  a  submerged  intake  as  compared 
with  a  surface  intake.  Estimated  energy  savings 
were  1.2  million  to  20.4  million  kWh  annually 
($700,000-$  11.6  million).  The  variation  was  a  result 
of  a  range  of  assumed  turbine  performance  curves 
and  cost  parameters.  Savings  increased  as  the  res- 
ervoir area  and  depth  increased  and  vertical 
mixing  decreased.  In  most  cases,  performance  also 
improved  with  combined  use  of  a  surface  and  a 
submerged  intake,  using  the  surface  intake  during 
initial  periods  of  the  annual  stratification  cycle. 
(Cassar-PTT) 
W88-05373 


COMPARISON  OF  RESERVOIR  LINEAR  OP- 
ERATION RULES  USING  LINEAR  AND  DY- 
NAMIC PROGRAMMING, 

Louisville  Univ.,  KY.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  6A. 
W88-054O4 


USE  OF  STREAMFLOW  INCREASES  FROM 
VEGETATION  MANAGEMENT  IN  THE 
VERDE  RIVER  BASIN, 

Rocky  Mountain  Forest  and  Range  Experiment 

Station,  Fort  Collins,  CO. 

For  primary  bibliographic  entry  see  Field  3B. 

W88-05419 


RESCUING  THE  EVERGLADES, 

South  Florida  Water  Management  District,  West 
Palm  Beach.  Dept.  of  Resource  Management. 
T.  K.  MacVicar. 

Civil  Engineering  CEWRA9,  Vol.  57,  No.  8,  p  40- 
42,  August  1987.  2  fig. 

Descriptors:  'Water  management,  'Flood  control, 
"Everglades,  'Streams,  Flow  control,  Drainage, 
Florida,  Swamps,  Tamiami  Trail,  Rainfall,  Water 
storage,  Wetlands,  Overland  flow,  Shark  River 
Slough,  Aquatic  habitats,  Habitats,  Ecosystems. 

The  Rainfall  Plan  is  a  strategy  to  deal  with  floods 
and  droughts  in  the  Florida  Everglades  by  return- 
ing the  water  flows  to  their  natural  rhythms  with- 
out flooding  cities  and  farms  which  have  en- 
croached in  recent  years.  By  1963  the  Southern 
Florida  Flood  Control  Project  had  converted  the 
Everglades  into  a  controlled  system  of  water  stor- 
age areas  and  drained  lands.  This  management  plan 
cut  off  the  eastern  section  from  the  overland  flow 
during  dry  periods  and  profoundly  affected  the 
ecology  of  the  area.  In  flood  years  the  strategy 
flooded  alligator  nests  and  discouraged  wading 
birds  from  nesting.  The  new  plan  has  three  objec- 
tives: (1)  Return  the  Shark  River  Slough  hydrolo- 
gy to  its  historic  response  and  real-time  conditions; 
(2)  Reduce  the  sudden  changes  in  flow  to  the  Park 
caused  by  strict  enforcement  of  the  previous  regu- 
lations; (3)  Restore  the  historic  distribution  to  the 
Shark  River  Slough  by  diverting  half  the  flow  to 
its  northeast  quadrant.  To  implement  the  Rainfall 
Plan,  the  data  base  had  to  be  enlarged,  the  Shark 
River  Slough  management  scheme  had  to  be  re- 
fined, and  another  water  control  structure  (S-333) 
was  built  in  1978.  This  allows  water  to  be  released 
through  53  culverts  under  the  Tamiami  Trail  to 
restore  flow  to  a  more  historical  pattern.  Analysis 
of  the  first  year's  test  results  showed  that  the 
overland  flow  to  the  eastern  section  was  re-estab- 
lished except  for  two  weeks  in  September  1985. 
(Cassar-PTT) 
W88-05475 


AQUATIC  WEED  PROBLEMS  IN  A  HYDRO- 
ELECTRIC RIVER:  THE  RIVER  OTRA, 
NORWAY, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

B.  Rorslett. 

Regulated    Rivers    Research    and    Management 

RRRMEP,  Vol.  2,  No.  1,  p  25-37,  January-March 

1988.  5  fig,  4  tab,  34  ref. 

Descriptors:  'Acidic  water,  'Dam  effects,  'Ma- 
crophytes, 'Aquatic  weeds,  Water  level  fluctua- 
tions, Otra  River,  Hydroelectric  power,  Water  re- 
sources development,  Reservoirs. 

Excessive  abundance  of  submerged  macrophytes  is 
a  less  well-known  but  highly  undesirable  effect 
resulting  from  hydropower  development.  An  ex- 
ample is  the  acidic  River  Otra,  which  is  an  exten- 
sively exploited  hydroelectric  river  located  in  a 
region  of  infertile  soils  in  southern  Norway.  The 
operating  schemes  annually  generate  some  4.1 
TWh  of  hydropower.  Many  stretches  of  the  River 
Otra  support  massive  infestations  of  a  submerged 
phenotype  of  Juncus  bulbosus  L.  Evidence  from  a 
multidisciplinary  study  demonstrates  that  prolifera- 
tion of  J.  bulbosus  is  achieved  under  an  altered 
flow  regime  typical  of  Norwegian  hydro  rivers. 
The  main  features  are  augmented  winter  flows, 
concomitant  lack  of  ice-cover,  and  intermediate 
ranges  and  frequencies  of  water-level  fluctuation. 
These  hydrological  conditions  prevail  in  tailwaters 
and  intermediate-type  hydro  lakes  on  the  Otra.  By 
contrast  with  the  Otra  River,  an  adjacent  water- 
course, the  acidified  Tovdal  River,  supported  only 
scattered  J.  bulbosus  in  its  upper,  non-regulated 
sections,  whereas  a  hydro  lake  on  the  lower 
Tovdal  River  had  locally  abundant  growth  of  J. 
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bulbosus.  Acidification  per  se  is  an  unlikely  deter- 
minant Of  profuse  growth  for  ibis  species  Don 
natural  habitats  created  by  hydropower  operation 
provide  vacant  space  for  an  opportunistic  species 
such  as  J.  bulbosus.  (Author*s  abstract) 
W88-05551 


CHANGES  IN  THE  PHYSICO-CHEMISTRY 
AND  BENTHIC  INVERTEBRATES  OF  THE 
GREAT  FISH  RIVER,  SOUTH  AFRICA,  FOL- 
LOWING AN  INTERBASIN  TRANSFER  OF 
WATER 

J.  H.  O'Keeffe,  and  F.  C.  DeMoor. 
Regulated    Rivers    Research    and    Management 
RRRMEP,  Vol.  2,  No.  1,  p  39-55,  January-March 
1988.  6  fig,  7  tab,  35  ref. 

Descriptors:  'Interbasin  transfer,  'Flow  patterns, 
•Invertebrates,  'Benthic  fauna,  *Benthic  fauna, 
•Seasonal  variation,  'South  Africa,  Erosion,  Habi- 
tats, Alkalinity,  Sodium,  Magnesium,  Chloride, 
Sulfates,  Calcium,  Livestock,  Annual  runoff. 

Data  on  the  hydrology,  chemistry,  and  benthic 
invertebrates  of  the  Great  Fish  River  prior  to  the 
opening  of  the  Orange  River/Fish  River  interbasin 
water  transfer  scheme  in  1977,  are  compared  with 
similar  data  for  post-transfer  conditions.  As  a  result 
of  the  transfer  of  water,  the  once  irregular  seasonal 
flow  of  the  Fish  River  has  now  become  perennial. 
The  mean  annual  runoff  of  the  upper  river  has 
increased  by  between  500  and  800  percent.  Mainly 
because  of  abstractions  for  irrigation,  the  mean 
annual  discharge  of  the  lower  river  has  changed 
little,  but  seasonal  flow  variation  in  the  lower  river 
has  been  considerably  reduced.  The  inflow  of  low 
salinity  water  from  the  Orange  River  has  diluted 
the  highly  mineralized  Fish  River  water,  reducing 
concentrations  of  sodium,  magnesium,  chloride 
and  sulfate,  but  not  of  calcium  or  total  alkalinity. 
The  invertebrate  communities  of  riffles  have 
changed  substantially  as  a  result  of  the  water  trans- 
fer, and  only  33  percent  of  taxa  identified  were 
common  to  both  pre-  and  post-transfer  surveys.  In 
particular,  the  dominant  chironamid,  hydropsy- 
chid,  and  simuliid  species  have  changed,  although 
there  is  not  evidence  that  overall  invertebrate  den- 
sities have  been  altered.  The  most  striking  change 
in  the  fauna  has  been  the  replacement  of  the  pre- 
transfer  dominant  simuliids  (Simulium  adersi  and  S. 
nigritarse)  by  S.  chutteri,  a  blood-feeding  pest  of 
livestock,  which  now  causes  considerable  prob- 
lems to  farmers.  The  major  changes  in  invertebrate 
species  can  be  attributed  to  the  more  permanent 
flow  and  increased  area  of  erosional  habitats.  (Au- 
thor's abstract) 
W88-05552 


COMPARATIVE   ASPECTS    OF   COMPUTER- 
IZED FLOODPLAIN  DATA  MANAGEMENT, 

Middlesex  Polytechnic,  London  (England).  School 

of  Geography  and  Planning. 

For  primary  bibliographic  entry  see  Field  6A. 

W88-05611 


REAL-TIME  FLOOD  MANAGEMENT  MODEL 
FOR  HIGHLAND  LAKE  SYSTEM, 

Texas  Univ.,  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-05638 


SURFACE  WATER  FEES  USED  TO  REDUCE 
URBAN  FLOODING, 

King  County  Dept.  of  Public  Works,  Seattle,  WA. 
For  primary  bibliographic  entry  see  Field  6F. 
W88-05650 


INSTREAM  WATER  USE:  PUBLIC  AND  PRI- 
VATE ALTERNATIVES, 

Lewis  and  Clark  Coll.,  Portland,  OR.  Natural  Re- 
sources Law  Inst. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-05687 


WALNUT  CREEK  FLOOD-CONTROL 

PROJECT,  CONTRA  COSTA  COUNTY,  CALI- 
FORNIA, 


Army   Engineer   Waterways   Experiment   Station, 

\k  ksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-05709 
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MAJOR     WATER     RESOURCE     PROBLEMS 
AND  PROJECTS  IN  CHINA, 

Chengdu    Univ.    of    Science    and    Technology 

(China).  Dept.  of  Hydraulic  Engineering. 

For   primary   bibliographic   entry   see   Field   6D. 

W88-05157 


BASINWIDE  WATER-BALANCE  MODELING 
WITH  EMPHASIS  ON  SPATIAL  DISTRIBU- 
TION OF  GROUND  WATER  RECHARGE, 

Kansas  State  Geological  Survey,  Lawrence. 

M.  Sophocleous,  and  J.  A.  McAllister. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

6,   p  997-1010,   December    1987.    15   fig,   20  ref. 

Descriptors:  'Hydrologic  budget,  'Groundwater 
recharge,  *Soil-water-plant  relationships,  'Vegeta- 
tion effects,  'Evapotranspiration,  'Hydrologic 
models,  Model  studies,  Spatial  distribution, 
Groundwater,  Vegetation,  Land  use,  Rattlesnake 
Creek  basin,  Kansas,  Watersheds,  Irrigation  ef- 
fects. 

A  detailed  but  simple  hydrologic  budget  for  the 
entire  Rattlesnake  Creek  basin  (3,768  sq  km)  in 
south-central  Kansas  was  developed.  With  this 
budget,  using  minimal  daily-weather  input  data  and 
the  soil-plant-water  system-analysis  methodology, 
the  spatial  distribution  of  the  hydrologic  compo- 
nents of  the  water  balance  within  the  basin  was 
characterized.  A  combination  of  classification  and 
meteorological  methods  resulted  in  a  basinwide 
integrations  methodology.  Using  this  methodology 
it  was  found  that,  in  addition  to  obvious  climatic 
controls,  soil,  vegetation,  and  land-use  factors  also 
exert  considerable  influence  on  the  water  balance 
of  the  area.  The  available-water  capacity  (AWC) 
of  soil  profiles  plays  a  dominant  role  in  soil-water- 
deficit  development  and  deep  drainage.  Vegetation 
and  dryland  or  irrigated  farming  particularly  affect 
the  evapotranspiration  (ET)  components,  with  ET 
from  irrigated  corn  and  alfalfa  being  two  to  three 
times  that  from  wheat.  Deep  drainage  from  irrigat- 
ed wheat  fields  was  significantly  higher  than  that 
from  grassland  and  dryland  wheat;  deep  drainage 
from  alfalfa  is  practically  non-existent.  Different 
portions  of  the  watershed  have  different  water- 
balance  components  so  and  that  use  of  single  aver- 
age values  of  hydrologic  variables  in  management 
practices  may  not  be  realistic.  (Author's  abstract) 
W88-05401 


amount  withdrawn  during   1983     I  Ins  reduction  > 

effective  u  smm  as  alternf oi  watei 

can  be  made  available,  usually  from  a 
source.  Special  arrangements  are  made  whereb) 
ground  water  users  unconnected  to  the  aitl 
source  of  supply  can  pay  to  withdraw  theil  I'll 
needs  from  the  depleted  aquifers,  the  money  being 
used  to  purchase  additional  water  from  the  mw 
surface  water  sources,  in  return  for  which  sunn 
other  user  will  reduce  his  ground  water  withdraw- 
al below  his  reduced  allocation.  (Author's  abstract) 
W88-05422 


WATER  RESOURCES  LAW. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-05654 


LEGAL  RECOGNITION  OF  RIGHTS  TO 
GROUND  WATER  STORED  INCIDENTLY  BE- 
NEATH A  SURFACE  IRRIGATION  PROJECT  - 
NEBRASKA'S  LEGAL  EXPERIMENT, 

Crosby,   Guenzel,   Davis,    Kessner   and    Kuester, 

Lincoln,  NE. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-05662 


IMPACT  OF  CITY  OF  TEQUESTA  VS  JUPI- 
TER INLET  CORPORATION  ON  FLORIDA 
ADMINISTRATIVE  WATER  LAW, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-05665 


HYDROLOGY  AND  WATER  LAW-COOPERA- 
TION FOR  THE  FUTURE, 

Hardt  (W.F.)  and  Associates,  Orange,  CA. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-05676 


SUSTAINED  GROUNDWATER  YIELD  AND 
CONSUMPTIVE  USE  VIA  TARGET  LEVELS  IN 
A  REASONABLE  USE  STATE, 

Arkansas  Water  Resources  Research  Center,  Fay- 

etteville. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-05678 


WATER  RIGHTS:  SCARCE  RESOURCE  ALLO- 
CATION, BUREAUCRACY,  AND  THE  ENVI- 
RONMENT. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-05679 


REGIONAL  MANAGEMENT  OF  DEPLETED 
AQUIFERS, 

New  Jersey  Dept.  of  Environmental  Protection, 

Trenton.  Div.  of  Water  Resources. 

W.  Whipple. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

6,  p  1 179-1 184,  December  1987.  4  fig,  4  ref. 

Descriptors:  'Groundwater  management,  'Aquifer 
management,  'Depleted  aquifers,  'Coastal 
aquifers,  'Saline  water  intrusion,  Model  studies, 
Regional  planning,  Aquifers,  Water  conservation, 
Hydrologic  models,  Water  supply,  Water  manage- 
ment, Hydrogeology. 

Aquifers  with  pressure  head  seriously  reduced  by 
overdrafting  are  referred  to  as  depleted.  In  coastal 
areas  they  may  be  invaded  by  saltwater.  An  obvi- 
ous remedy  is  to  reduce  the  rate  of  withdrawal  to 
the  permanently  available  dependable  yield.  This  is 
being  done  now  in  two  areas  for  New  Jersey, 
under  the  authority  of  the  State's  Water  Supply 
Management  Act,  but  it  has  not  previously  been 
accomplished  on  a  regional  scale.  The  dependable 
yield  was  estimated  by  means  of  detailed  hydro- 
geological  modeling.  'Water  Supply  Critical  Areas' 
were  delineated  on  the  basis  of  piezometric  pres- 
sure, drawn  down  30  feet  below  sea  level.  Within 
the  depleted  area,  water  withdrawals  must  be  re- 
duced by  a  fixed  ratio  (35  to  50%)  below  the 


PRIVATIZING    GROUNDWATER    BASINS:    A 
MODEL  AND  ITS  APPLICATION, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Econom- 
ics. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-05686 


MICROCOMPUTER         PROGRAMS         FOR 
GROUNDWATER  STUDIES, 

For  primary  bibliographic  entry  see  Field  2F. 

W88-05778 


ESTIMATION  OF  GROUNDWATER  RE- 
SOURCES, 

Royal  Military  Coll.  of  Canada,  Kingston  (Ontar- 
io). Dept.  of  Civil  Engineering. 
W.  B.  Wilkinson,  and  L.  Clark. 
IN:  Irrigation  Development  Planning:  An  Intro- 
duction for  Engineers.  John  Wiley  and  Sons,  New 
York,  New  York.  1987.  p  39-73,  11  fig,  1  tab,  24 
ref. 

Descriptors:  'Groundwater  potential,  'Water  re- 
sources development,  'Groundwater  management, 
Data  interpretation,  Groundwater  level,  Develop- 
ing countries,  Africa,  Asia,  South  America, 
Aquifers,  Groundwater  recharge,  Groundwater 
storage,  Groundwater  quality,  Groundwater  irri- 
gation. 
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Although  it  is  extensive,  groundwater  is  often  diffi- 
cult to  locate.  It  may  not  be  present  where  it  is 
required,  may  be  too  deep  to  develop  economical- 
ly, or  it  may  be  of  an  unsuitable  quality  for  the 
desired  use.  The  most  difficult  task  is  not  to  deter- 
mine the  presence  and  quality  of  the  groundwater 
but  to  assess  the  amount  of  recharge  that  is  taking 
place,  the  size  of  the  resource  and  the  amount  that 
is  available  for  use.  If  its  size  is  overestimated,  then 
overdevelopment  will  result  which  may  lead  to 
falling  water  levels,  loss  of  yield  in  wells,  deterio- 
ration in  water  quality  and  possibly  abandonment 
of  the  scheme.  The  place  of  groundwater  within 
the  hydrological  cycle  and  the  factors  controlling 
its  occurrence  and  flow  are  described.  If  a  major 
groundwater  resource  is  being  considered  for  irri- 
gation it  is  proposed  that  four  distinct  investigation 
stages  may  be  necessary  to  evaluate  the  size  of  the 
resource  and  to  select  the  appropriate  method  of 
development.  These  factors  are:  (1)  The  water 
must  be  readily  accessible;  (2)  There  should  be  a 
satisfactory  source  of  recharge  to  the  aquifer, 
either  from  surface  water  bodies,  precipitation,  or 
adjacent  aquifers;  (3)  There  should  be  sufficient 
storage  within  the  aquifer  to  enable  yields  to  be 
maintained  during  periods  of  drought.  The  aquifer 
may  thus  be  regarded  as  an  underground  reservoir; 
and  (4)  The  quality  of  the  water  should  be  such  as 
to  make  it  acceptable  for  the  desired  use.  Howev- 
er, one  of  the  principal  advantages  of  groundwater 
is  that  it  can  be  developed  on  a  very  large  or  very 
small  scale.  There  are  large  areas  of  Africa,  South 
America  and  Asia  where  the  bedrock  may  be  of 
low  permeability,  thus  giving  only  small  yields 
from  individual  wells.  However,  these  may  be  of 
considerable  importance  for  small-scale  irrigation 
or  rural  water  supplies.  The  flexibility  that  may  be 
adopted  in  using  groundwater  in  relation  to  both 
the  large  prestigious  projects  and  the  much  small- 
er-scale developments  is  considered.  (See  also 
W88-05831)  (Lantz-PTT) 
W88-05834 


GROUND  WATER  MANUAL:  A  GUIDE  FOR 
THE  INVESTIGATION,  DEVELOPMENT,  AND 
MANAGEMENT  OF  GROUND-WATER  RE- 
SOURCES. 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-05853 


4C.  Effects  On  Water  Of 
Man's  Non- Water 
Activities 


WATER  SUPPLY:  POSSIBLE  CONSTRAINTS 
ON  SOCIO-ECONOMIC  DEVELOPMENT  IN 
OYO  STATE  OF  NIGERIA, 

Nigerian  Inst,  of  Social  and  Economic  Research, 

Ibadan. 

F.  Olokesusi. 

Aqua  AQUAAA,  No.  5,  p  268-273,  1987.  1  fig,  6 

tab,  35  ref. 

Descriptors:  *Water  supply,  *Social  aspects,  *Eco- 
nomic  development,  'Developing  countries,  Nige- 
ria, Water  supply  development,  Water  quality, 
Water  allocation,  Water  use,  Water  policy,  Water 
requirements. 

Sufficient  water  of  acceptable  quality  is  required 
for  human  nutrition  and  health,  production  of 
goods  and  services,  and  social  well-being.  Nigeria 
has  abundant  surface  and  groundwater  resources, 
but  only  23-35%  of  the  population  has  access  to  a 
pipe-borne  water  supply  while  the  rest  rely  on 
wells,  streams  and  rain  water.  The  situation  is  very 
critical  in  rural  areas;  water-borne  diseases  are 
widespread  in  these  areas  and  over  70%  of  the 
population  lives  in  rural  settlements.  Data  pub- 
lished by  a  governmental  agency  in  1983  on  water 
supply  and  consumption  were  presented.  Public 
health  experts  claimed  the  provision  of  safe  drink- 
ing water  to  be  the  most  effective  action  possible 
for  improvement  of  human  health  and  productivity 
in  developing  nations.  Causal  factors  of  water  inad- 
equacy in  the  State  of  Oyo,  Nigeria,  including 
obstacles  to  the  provision  of  adequate  funds,  inap- 
propriate technology  and  lack  of  water  conserva- 


tion were  discussed.  It  is  concluded  that  the  Feder- 
al and  state  governments  should  allocate  reasona- 
ble funds  to  the  water  agency  and  that  the  money 
be  spent  judiciously.  The  programs  and  technology 
for  water  supply  to  low-income  areas  must  be 
reviewed  with  a  view  to  incorporating  simpler, 
cheaper  water  as  well  as  sanitation  programs. 
(Wood-PTT) 
W88-05284 


IMPACT  OF  RAPID  URBANIZATION  ON  PAN 
EVAPORATION  IN  PHOENIX,  ARIZONA, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Geography. 
R.  C.  Balling,  and  S.  W.  Brazel. 
Journal  of  Climatology  JOUCD2,  Vol.  7,  No.  6,  p 
593-597,  November-December,  1987.  1  fig,  2  tab, 
25  ref. 

Descriptors:  'Urbanization,  *Pan  evaporation, 
*Phoenix,  'Arizona,  'Climatology,  Construction, 
Deserts,  Distribution,  Seasonal  distribution,  Land 
use,  Dewpoint,  Condensation,  Humidity,  Relative 
humidity,  Evaporation,  Temperature,  Wind, 
Weather. 

Rapid  urbanization  in  Phoenix,  Arizona  over  the 
past  few  decades  has  been  associated  with  large 
increases  in  local  temperature  and  wind  speed 
values,  and  decreases  in  local  dewpoint  and  rela- 
tive humidity  levels.  The  impact  of  these  urban- 
induced  climatic  changes  on  long-term  pan  evapo- 
ration rates  is  identified.  The  results  indicate  an 
increase  from  1917  to  1985  in  the  local  pan  evapo- 
ration in  all  months  of  the  year.  Following  a  long 
period  of  generally  increasing  pan  evaporation 
levels,  a  sharp  jump  in  the  pan  measurements  oc- 
curred in  the  late  1960s.  This  pronounced  disconti- 
nuity in  the  long-term  record  appears  to  be  associ- 
ated with  the  construction  of  a  nearby  regional 
shopping  center  in  1968.  Given  widespread  similar 
land-use  changes  throughout  this  rapidly  growing 
desert  city  and  the  well-documented  changes  in 
local  climatic  conditions,  potential  evapotranspira- 
tion  increases  are  probably  occurring  throughout 
much  of  the  metropolitan  area.  (Author's  abstract) 
W88-05312 


EFFECT  OF  URBANIZATION  ON  SOME 
CHARACTERISTICS  OF  RELATIVE  HUMIDI- 
TY IN  IBADAN, 

Ilorin  Univ.  (Nigeria).  Dept.  of  Geography. 

Y.  R.  Adebayo. 

Journal  of  Climatology  JOUCD2,  Vol.  7,  No.  6,  p 

599-607,  November-December,  1987.  4  fig,  5  tab, 

18  ref. 

Descriptors:  'Urbanization,  'Relative  humidity, 
'Ibadan,  'Diurnal  distribution,  'Seasonal  distribu- 
tion, 'Spatial  distribution,  Land  use,  Humidity, 
Distribution,  Temporal  distribution,  Climatology, 
Rainfall,  Evaporation,  Evapotranspiration,  Vegeta- 
tion, Drainage. 

The  effect  of  urbanization  on  some  aspects  of  the 
diurnal,  seasonal,  and  spatial  patterns  of  relative 
humidity  in  Ibadan  was  examined.  Two  approach- 
es were  adopted.  First,  a  rural-site  station  was  used 
as  a  control,  while  its  20-year  (1961-1980)  data 
were  compared  with  those  of  the  two  urban-locat- 
ed stations.  Second,  isoline  maps  of  the  spatial 
patterns  were  produced.  Occasional,  diurnal  re- 
cordings were  carried  out  at  strategic  locations 
over  a  period  of  one  year.  The  analyses  show  that 
relative  humidity  was  lower  within  the  city  than  in 
the  rural  area.  The  mean  difference  varied  from  2 
to  3%  at  0900  h  to  about  10%  at  1500  h.  At  the 
peak  of  the  wet  season,  there  was  virtually  no 
difference  by  0900  h  and  a  difference  of  just  about 
5%  at  1500  h.  At  the  height  of  the  dry  season, 
whereas  the  relative  humidity  was  about  3-6% 
lower  in  the  urban  area  at  0900  h,  the  difference 
was  about  12-17%  at  1500  h.  The  isoline  maps  also 
reflect  the  diurnal  and  seasonal  patterns,  and  the 
attenuation  of  relative  humidity  with  increase  in 
the  intensity  of  urbanization.  The  analyses  do  not 
confirm  there  was  any  significant  decrease  in  rela- 
tive humidity  over  time  as  a  result  of  the  impact  of 
the  city-growth.  (Author's  abstract) 
W88-05313 


IMPACT  OF  ABANDONED  WELLS, 


Blasbland  and  Bouck  Engineers,  Syracuse,  NY. 
T.  E.  Gass. 

Water  Water  Journal  WWJOA9,  Vol.  42,  No.  1,  p 
48-49,  January,  1988. 

Descriptors:  'Abandoned  wells,  'Disposal  wells, 
•Water  pollution  sources,  'Oil  wells,  'Monitoring 
wells,  'Hazards,  'Groundwater  pollution, 
Groundwater  management,  Wells,  Aquifers,  Con- 
tamination, Case  studies. 

The  impact  of  abandoned  wells  on  groundwater 
quality  and  quantity  is  discussed.  It  is  estimated 
that  there  are  between  two  and  20  million  aban- 
doned wells  in  the  United  States.  Newly  aban- 
doned domestic  water  supply  wells  are  often  left 
unplugged  to  become  conduits  for  cross-contami- 
nation between  aquifers.  Case  histories  are  also 
described  of  water  wells  deteriorating  and  becom- 
ing a  source  of  freshwater  discharge,  depleting 
drinking  water  aquifers.  The  leakage  of  contami- 
nated or  highly  mineralized  water  through  aban- 
doned oil  and  gas  wells  and  unplugged  exploration 
holes  has  led  to  groundwater  pollution  problems 
including  salinization.  Abandoned  liquid  waste  in- 
jection wells  can  become  conduits  for  vertical  mi- 
gration of  contaminated  liquids  to  overlying  pota- 
ble aquifers.  Education  of  state  and  federal  agen- 
cies, water  well  contractors,  and  the  general  public 
is  required  to  encourage  the  proper  sealing  of 
abandoned  wells.  (Doria-PTT) 
W88-05314 


IMPACT  OF  WATERSHED  URBANIZATION 
ON  STREAM  INSECT  COMMUNITIES, 

George  Mason  Univ.,  Fairfax,  VA.  Dept.  of  Biol- 
ogy. 

R.  C.  Jones,  and  C.  C.  Clark. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
6,  p  1047-1055,  December  1987.  4  fig,  3  tab,  24  ref. 

Descriptors:  'Urbanization,  'Aquatic  insects, 
'Streams,  Watersheds,  Populations,  Insects,  Tax- 
onomy, Midges,  Beetles,  Caddisflies,  Dobsonflies, 
Stoneflies,  Human  population,  Density,  Population 
density,  Benthic  fauna,  Virginia,  Correlation  analy- 
sis, Ecosystems. 

The  impact  of  urbanization  on  stream  insect  com- 
munities was  determined  by  sampling  22  sites  in 
northern  Virginia  representing  a  range  of  human 
population  densities.  Watershed  development  had 
little  effect  on  the  total  insect  numbers  (no./sq  m), 
but  shifted  the  taxonomic  composition  markedly. 
Relative  abundance  of  Diptera  (mainly  chirono- 
mids)  increased  at  more  highly  urbanized  sites, 
while  most  other  insect  orders  including  Ephemer- 
optera  (mayflies),  Coleoptera  (beetles),  Megalop- 
tera  (dobsonflies),  and  Plecoptera  (stoneflies)  de- 
creased. Trichoptera  (caddisflies)  exhibited  a  vari- 
able response.  Genus  diversity  and  richness 
(number  of  genera)  were  significantly  higher  in  less 
urbanized  streams.  Two  genera  of  chironomids 
were  positively  correlated  with  increased  urbaniza- 
tion, while  14  other  genera  (scattered  through  sev- 
eral orders)  were  negatively  related  to  human  pop- 
ulation density.  Principal  components  analysis 
demonstrated  a  gradient  from  more  urbanized  to 
less  urbanized  stations  based  on  generic  and  order 
level  biological  data.  Results  indicate  that  water- 
shed urbanization  has  a  major  impact  on  benthic 
insect  communities  even  in  the  absence  of  point 
source  discharges.  (Author's  abstract) 
W88-05406 


OXIDIZED  NITROGEN  IN  PRECIPITATION, 
THROUGHFALL,  AND  STREAMFALL  FROM 
A  FORESTED  WATERSHED  IN  OKLAHOMA, 

Geological  Survey,  Huron,  SD.  Water  Resources 
Div. 

5.  J.  Lawrence,  and  P.  J.  Wigington. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

6,  p  1069-1076,  December  1987.  7  fig,  4  tab,  26  ref. 

Descriptors:  'Forest  hydrology,  'Forest  manage- 
ment, 'Water  quality,  'Mixed  forests,  'Trees, 
'Rainfall,  'Nitrogen  compounds,  Nitrogen,  Forest 
watersheds,  Clear-cutting,  Cutting  management, 
Forests,  Oklahoma,  Throughfall,  Canopy,  Nitrites. 
Nitrates,  Streams. 
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Effects  On  Water  Of  Man's  Non-Water  Activities— Group  4C 


The  influence  of  forest  management  on  water  qual- 
ity was  studied  due  to  concern  that  the  type  and 
degree  of  forest  management  may  affect  down- 
stream water  quality,  particulary  as  a  nonpoint 
source  of  nutrients.  The  precipitation-leaf  interac- 
tion within  a  forested  watershed  may  affect  the 
nutrients  found  in  throughfall  through  leaf  wash, 
foliar  uptake  and  leaching,  and  ion  exchange  reac- 
tions. Therefore,  the  possible  effects  of  clearcutting 
on  the  water  quality  of  lakes  and  streams  were 
investigated  by  determination  of  the  flux  patterns 
of  oxidized  nitrogen  (nitrite  +  nitrate  N)  among 
bulk  precipitation,  bulk  throughfall,  and  stream- 
flow  from  March  through  June  1983  in  a  7.86 
hectare,  forested  southeastern  Oklahoma  water- 
shed prior  to  clearcutting  and  forest  vegetation 
conversion.  Oxidized  nitrogen  inputs  comparable 
to  the  results  of  other  studies  were  recorded  during 
the  19  rainstorms  sampled.  Oxidized  nitrogen  con- 
centrations appeared  to  increase  after  rainfall  inter- 
acted with  the  pine  and  hardwood  canopies  and 
were  inversely  related  to  both  rainfall  and 
throughfall  depth.  Oxidized  N  concentrations  in 
streamflow  were  greatest  during  the  rising  limb  of 
storm  flow  with  subsequent  decreases  during  the 
falling  limb  of  storm  hydrographs  and  lowest 
during  base  flow.  The  oxidized  N  inputs  from  bulk 
precipitation  were  considerably  greater  than  out- 
puts from  streamflow  resulting  in  a  net  retention  of 
oxidized  nitrogen  within  the  watershed  during  the 
study  period.  It  is  concluded  that  the  watershed 
conserves  and  recycles  incoming  nitrogen  by  stor- 
age within  the  vegetative  canopy,  but  more  signifi- 
cantly through  biotic  activity  within  the  leaf  litter/ 
soil  body  complex.  (Wood-PTT) 
W88-05409 


MODELING  THE  EFFECTS  OF  URBANIZA- 
TION ON  BASIN  WATER  YIELD  AND  RESER- 
VOnt  SEDIMENTATION, 

Agricultural  Research  Service,  Temple,  TX. 

J.  G.  Arnold,  M.  D.  Bircket,  J.  R.  Williams,  W.  F. 

Smith,  and  H.  N.  McGill. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

6,  p  1101-1107,  December  1987.  3  fig,  7  tab,  16  ref. 

Descriptors:  'Urbanization,  'Water  yield,  'Reser- 
voir silting,  'Sediments,  Hydrologic  models, 
Model  studies,  Dallas,  White  Rock  Lake,  Texas, 
Rural  areas,  Simulation,  Basins,  Surface  runoff, 
Sedimentation  rates,  Land  use. 

The  dam  impounding  White  Rock  Lake  was  com- 
pleted in  1910  to  provide  water  for  the  City  of 
Dallas.  Since  then,  land  use  on  the  watershed  has 
changed  from  entirely  rural  to  >  77%  urban.  A 
model  called  SWRRB  (Simulator  for  Water  Re- 
sources in  Rural  Basins)  was  utilized  to  determine 
the  effect  of  urbanization  on  water  and  sediment 
entering  the  lake.  The  simulation  results  show  that, 
if  urbanization  had  not  occurred,  then  the  annual 
surface  runoff  would  be  135  mm  rather  than  151 
mm  and  the  annual  sediment  yield  would  be  4.4  t/ 
ha  rather  than  4. 1  t/ha.  Also,  the  effect  of  urban- 
ization on  delivery  ratios  was  shown  and  a  positive 
linear  correlation  was  found.  Finally,  the  weather 
generator  in  SWRRB  was  utilized  to  estimate  the 
loss  of  reservoir  capacity  until  2050  for  three  dif- 
ferent land  use  management  scenarios:  (1)  no  addi- 
tional urbanization  or  agricultural  land  manage- 
ment changes  after  1984;  (2)  the  watershed  is  en- 
tirely urban  beginning  in  1984;  and  (3)  no  urbaniza- 
tion on  the  watershed  and  continue  with  1984 
agricultural  land  use.  Reservoir  capacity  lost  to 
sedimentation  was  greatest  for  scenario  (3). 
(Wood-PTT) 
W88-05413 


SIMULATION  OF  THE  EFFECTS  OF  FOREST 
COVER,  AND  ITS  REMOVAL,  ON  SUBSUR- 
FACE WATER, 

Northern  Forest  Research  Centre,  Edmonton  (Al- 
berta). 

G.  R.  Hillman,  and  J.  P.  Verschuren. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  2,  p  305-314,  February  1988.  10  fig,  3  tab,  25 
ref. 

Descriptors:  'Model  studies,  'Simulation,  'Soil 
water,  'Streamflow,  'Forest  cover,  'Forest  man- 
agement, Field  tests,  Prediction,  Estimating,  Math- 
ematical studies,   Infiltration,   Evapotranspiration. 


A  distributed,  physically  based  mathematical 
model  was  developed  to  simulate  the  effects  of 
forestry  operations  on  both  soil  water  and  stream- 
flow.  It  combines  Galerkin's  finite-element  method 
with  an  implicit  backward  finite-difference  scheme 
to  solve  the  Darcy-Richards  equation  of  porous 
media  flow,  and  uses  sink  concepts  to  simulate 
water  use  by  trees.  The  validity  of  the  model  was 
checked  by  simulation  of  one-dimensional  vertical 
infiltration  into  a  soil  column.  Five  forest  configu- 
rations, imposed  on  a  hillslope,  were  simulated: 
fully  treed,  upper  slope  clear-cut,  lower  slope 
clear-cut,  patch-cut,  and  entire  slope  clear-cut.  The 
results,  displayed  as  total  potential  and  soil  water 
fields,  were  qualitatively  compatible  with  accepted 
hydrological  concepts.  A  field  study  was  simulated 
and  the  results  compared  with  field  measurements. 
Explanations  are  offered  for  discrepancies  between 
the  simulation  results  and  the  field  measurements. 
The  model's  primary  usefulness  rests  in  its  capabil- 
ity to  simulate  soil  water  movement  and  redistribu- 
tion, on  a  distributed  basis,  in  response  to  the 
processes  of  infiltration,  evaporation,  and  transpi- 
ration. (Author's  abstract) 
W88-05444 


FISHING  THE  FOUR-LANE, 

Montana  Dept.  of  Highways,  Helena. 

S.  Colyer. 

Civil  Engineering  CEWRA9,  Vol.  57,  NO.  8,  p  50- 

51,  August  1987. 

Descriptors:  'Fisheries,  'Highway  effects,  'Envi- 
ronmental effects,  'Stream  fisheries,  Aquatic  habi- 
tats, Habitats,  Riparian  plants,  Vegetation,  Wilder- 
ness areas,  Rainbow  trout,  Trout,  Recreation, 
Montana,  Channel  improvement,  Stream  improve- 
ment. 

The  Montana  Department  of  Highways  collaborat- 
ed with  the  Department  of  Fish,  Wildlife,  and 
Parks  on  a  plan  to  build  a  35.6-mile  four-lane 
highway  through  wilderness  areas  popular  for  rec- 
reational trout  fishing.  It  was  necessary  to  rechan- 
nel  1.1  miles  of  Boulder  River  to  make  space  for 
the  highway.  Structures  were  built  in  Boulder 
River  and  Bison  Creek  to  compensate  for  lost  fish 
habitat  and  to  provide  new  habitat.  Many  shore- 
anchored  structures  jutting  into  the  stream  were 
built  and  planted  with  native  vegetation.  A  man- 
made  island  was  created.  Artificial  rock  drop 
structures,  sunken  cover  and  log  check  dams  cre- 
ated new  fish  holding  areas.  Holes  were  excavated 
in  the  stream  bed  and  partially  covered  with  3  to  4- 
ft  boulders.  Logs  were  secured  to  the  bank  parallel 
to  the  stream  flow  to  protect  vegetation  along 
straight  reaches.  The  stream  alterations  have  not 
been  formally  evaluated,  but  fishermen  seem  satis- 
fied with  their  catches.  (Cassar-PTT) 
W88-05477 


DEFORESTATION  OF  LARGE  RESERVOIR 
BASINS, 

Rua  Baronesa  de  Pocone,  Rio  de  Janeiro  (Brazil). 

M.  P.  Paiva. 

Regulated    Rivers    Research    and    Management 

RRRMEP,  Vol.  2,  No.  1,  p  57-60,  January-March 

1988. 

Descriptors:  'Water  quality,  'Reservoirs,  'Zoned 
deforestation,  'Biochemical  oxygen  demand, 
Costs,  Biomass,  Floating  plants,  Aquatic  weeds, 
Reservoir  filling. 

Possible  alternatives  regarding  deforestation  of 
large  reservoir  basins  are  considered,  and  the  con- 
venience of  adopting  zoned  deforestation  is  fa- 
vored. At  the  same  time  a  methodology  is  devel- 
oped to  estimate  the  quantity  of  vegetal  biomass  to 
be  removed  from  flooding  basins  of  such  reservoirs 
before  closing  the  respective  barrages.  Recommen- 
dations are  made  regarding  plans  for  the  filling 
phase,  which  must  be  elaborated  together  with  the 
plans  of  deforestation,  so  that  mutual  adjustments 
are  allowed,  attaining  maximum  reductions  in  costs 
and  duration  of  clearing  services.  It  is  recommend- 
ed that  the  occurrence  of  trunks  emerging  from  the 
water  should  be  reduced  to  a  minimum  in  order  to 
avoid  the  development  of  floating  aquatic  macro- 
phytes.  (Author's  abstract) 
W88-05553 


<  lll/.IN'S    GUIDE    TO    RIVKR    CONSERVA- 
TION, 

National  Park  Service,  Boston,  MA. 

For  primary  bibliographic  entry  see  Field  6A. 

W88-05690 


ECOLOGICAL  RECOVERY  AFTER  RECLA- 
MATION OF  TOXIC  SPOILS  LEFT  BY  COAL 
SURFACE  MINING.  PHASE  II:  AN  ASSESS- 
MENT OF  ENVIRONMENTAL  CHANGES 
FOLLOWING  INTENSIVE  REMEDIAL 
TREATMENTS, 

Tennessee  Valley  Authority,  Norris.  Div.  of  Land 
and  Economic  Resources. 
T.  G.  Zarger,  D.  H.  Scanlon,  C.  P.  Nicholson,  S. 
R.  Brown,  and  L.  B.  Starnes. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE87-900612. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Tennessee  Valley  Authority  Report  No.  TV  A/ 
ONRED/LER-86/59,  (1987).  Tennessee  Valley 
Authority  and  EPA  Agreement  No.  D9  E721-DQ. 

Descriptors:  'Ecological  effects,  'Coal  mines, 
'Land  reclamation,  'Toxicity,  'Tennessee,  Sedi- 
mentation, Water  quality,  Monitoring,  Revegeta- 
tion,  Aquatic  environment,  Succession,  Forest  wa- 
tersheds, Birds,  Vegetation,  Reservoirs. 

The  early  effects  of  selected  remedial  land  treat- 
ments on  ecosystem  recovery  of  a  forested  water- 
shed area  impacted  by  surface  mining  were  evalu- 
ated. Some  162  ha  within  a  2,800  ha  watershed  in 
eastern  Tennessee  was  mined  between  spring  1970 
and  spring  1972.  The  toxic  nature  of  the  spoil 
material  associated  with  the  coal  seams  was  un- 
known to  the  mine  operator.  Repeated  attempts  by 
the  operator  to  revegetate  the  spoils  by  conven- 
tional measures  proved  unsuccessful.  Two  years 
after  mining  and  reclamation,  only  24%  of  the 
mined  area  had  become  stabilized.  An  intensive 
remedial  land  treatment  developed  for  the  essen- 
tially bare  125  ha  was  initiated  in  fall  1974.  Reme- 
dial work  was  planned  to  complete  vegetative 
establishment  over  3  years  by  treating  one-third  of 
the  affected  area  each  year.  As  a  result  of  the 
remedial  treatments  and  invasion  of  naturally 
seeded  species,  herbaceous  ground  cover  on  the 
impacted  minesite  increased  from  33%  in  fall  1975 
to  78%  in  fall  1980.  Naturally  invading  vegetation 
accounted  for  only  6%  of  the  total  cover  in  1975, 
increasing  to  21%  in  1980.  Spread  of  reclamation 
and  naturally  occurring  revegetation  on  the  con- 
trol area  that  had  been  characterized  as  reclaimed 
in  1974  increased  by  27%  -  from  a  total  cover  of 
62%  in  1975  to  89%  in  1980.  Breeding  and  winter- 
ing bird  populations  increased  on  all  mine  sectors, 
although  increases  by  sectors  were  not  uniform 
from  year  to  year.  Instream  water  quality  that  had 
been  degraded  by  mining  began  to  improve  1  to  2 
years  following  completion  of  remedial  reclama- 
tion and  was  continuing  to  improve  at  termination 
of  monitoring  in  1980.  The  average  annual  rate  of 
sediment  deposition  in  the  city  water  supply  reser- 
voir was  2,384  cu  m  for  the  6  years  before  mining. 
The  rate  more  than  tripled  during  the  4  years  of 
conventional  mining  and  reclamation.  In  the  ensu- 
ing 6-yr  period,  which  reflected  results  of  the 
remedial  treatment,  the  average  annual  rate  de- 
creased to  3,585  cu  m.  (Lantz-PTT) 
W88-05718 

EFFECTS  OF  CONSERVATION  TILLAGE  ON 
GROUNDWATER  QUALITY:  NITRATES  AND 
PESTICIDES, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Soil  Chemis- 
try. 

T.  J.  Logan,  J.  M.  Davidson,  J.  L.  Baker,  and  M. 
R.  Overcash. 
Lewis  Publishers,  Chelsea,  Michigan.  1987.  292  p. 

Descriptors:  'Nonpoint  pollution  sources,  'Path  of 
pollutants,  'Water  pollution  sources,  'Conserva- 
tion tillage,  'Groundwater  pollution,  'Groundwat- 
er quality,  'Fate  of  pollutants,  Tillage,  Pesticides, 
Nitrates,  Great  Lakes,  Soil  water. 

The  potential  contamination  of  groundwater,  and 
to  a  lesser  extent  surface  water,  by  nitrate  and 
pesticides  as  a  result  of  widespread  shifts  from 
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inversion  tillage  to  conservation  tillage,  is  the  focus 
of  this  book.  Concern  for  groundwater  contamina- 
tion by  agricultural  and  industrial  chemicals  com- 
mands national  attention  today.  Among  these,  ni- 
trate and  pesticides  receive  considerable  attention 
because  of  the  large  quantities  used  by  farmers  and 
because  of  the  high  mobilities  of  nitrate  and  some 
of  the  pesticides  in  soil.  The  question  posed  here  is 
not  whether  these  compounds  migrate  to  ground- 
water as  a  result  of  agricultural  practices,  or  the 
extent  of  groundwater  contamination.  Rather,  the 
authors  were  asked  to  consider  whether  extensive 
shifts  from  inversion  tillage  to  conservation  tillage 
would  increase  the  potential  for  groundwater  con- 
tamination by  nitrate  and  pesticides.  The  first  three 
chapters  provide  background  on  the  extent  of  con- 
servation tillage  practices  as  currently  used  in  the 
United  States,  and  pesticide  and  nitrogen  fertilizer 
use  with  conservation  tillage.  These  are  followed 
by  a  review  chapter  on  nonpoint  source  pollution 
in  the  Great  Lakes,  with  particular  emphasis  on 
nitrogen  and  pesticides.  A  series  of  lead  and  discus- 
sion chapters  are  then  presented  on  effects  of  con- 
servation tillage  on  physical,  chemical,  and  biologi- 
cal processes  in  soil  and  on  surface  and  groundwat- 
er hydrology.  The  next  lead  and  discussion  chap- 
ters concern  nitrogen  and  pesticide  fate  and  trans- 
formations in  soil,  and  the  final  chapter  is  on 
interactions  of  conservation  tillage  and  agricultural 
waste  management.  (See  W88-05760  thru  W88- 
05775)  (Lantz-PTT) 
W88-05759 


OVERVIEW   OF  PEST  MANAGEMENT  FOR 
CONSERVATION  TILLAGE  SYSTEMS, 

Iowa  State  Univ.,  Ames. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05761 


OVERVIEW  OF  NITROGEN  MANAGEMENT 
FOR  CONSERVATION  TILLAGE  SYSTEMS: 
AN  OVERVIEW, 

Minnesota  Univ.  Technical  Coll.,  Waseca. 
G.  W.  Randall,  and  V.  A.  Bandel. 
IN:  Effects  of  Conservation  Tillage  on  Ground- 
water Quality:  Nitrates  and  Pesticides.  Lewis  Pub- 
lishers, Chelsea,  Michigan.  1987.  p  39-63,  12  tab,  26 
ref. 

Descriptors:  *Nitrogen,  'Agricultural  practices, 
•Conservation  tillage,  *Water  pollution  preven- 
tion, *Water  pollution  sources,  Leaching,  Volatili- 
zation, Denitrification,  Fertilizers,  Urea,  Water  use 
efficiency,  Ammonium  nitrate,  Groundwater  pol- 
lution, Nitrates. 

Conservation  tillage  leaves  significant  amounts  of 
plant  residues  on  the  soil  surface  which  can  greatly 
affect  water  intake  and  N  loss  mechanisms,  e.g., 
volatilization,  leaching,  and  denitrification.  Volatil- 
ization losses  of  N  from  surface-applied  urea-con- 
taining N  fertilizers  can  be  substantial.  Moreover, 
for  a  variety  of  reasons  the  trend  among  producers 
has  been  to  move  away  from  anhydrous  ammonia 
toward  urea  and  urea-ammonium  nitrate,  which 
are  often  surface-applied.  This  paradox  requires 
the  development  of  better  injection/incorporation 
techniques  that  allow  growers  to  manage  their  N 
better  in  the  future.  Presently,  agronomists  recog- 
nize this  volatilization  problem  and  many  make 
recommendations  to  guard  against  these  losses.  In 
some  cases,  higher  rates  of  N  are  recommended 
with  conservation  tillage  (CT)  compared  to  con- 
ventional tillage.  This  could  lead  to  increased 
amounts  of  N03  leached  toward  the  groundwater 
if  the  N  is  not  taken  up  by  the  plant,  volatilized, 
immobilized  or  denitrified.  Under  drier,  non-irri- 
gated conditions  of  the  Great  Plains,  CT  is  gener- 
ally thought  to  reduce  N03  losses  to  the  ground- 
water because  of  greater  water  use  efficiency  re- 
sulting in  greater  N  uptake  and  higher  yield.  In  the 
more  humid  areas  of  the  U.S.,  a  consensus  among 
agronomists  was  not  reached  as  to  the  relationship 
of  CT  to  N03  in  the  groundwater.  The  role  of  CT 
on  the  fate  of  N  in  a  cropping  system  needs  to  be 
more  clearly  defined  with  further  research;  espe- 
cially with  respect  to  immobilization,  mineraliza- 
tion, and  water  flow  characteristics.  (See  also 
W88-05759)  (Lantz-PTT) 
W88-05762 


OVERVIEW  OF  RURAL  NONPOINT  POLLU- 
TION IN  THE  LAKE  ERIE  BASIN, 

Heidelberg  Coll.,  Tiffin,  OH. 

For  primary  bibliographic  entry  see  Field  5B. 
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HYDROLOGIC  SOIL  PARAMETERS  AFFECT- 
ED BY  TILLAGE, 

Agricultural  Research  Service,  Morris,  MN.  North 
Central  Soil  Conservation  Research  Center. 
C.  A.  Onstad,  and  W.  B.  Voorhees. 
IN:  Effects  of  Conservation  Tillage  on  Ground- 
water Quality:  Nitrates  and  Pesticides.  Lewis  Pub- 
lishers, Chelsea,  Michigan.  1987.  p  95-112,  6  fig,  3 
tab,  40  ref. 

Descriptors:  *Soil  properties,  *Tillage,  ♦Agricul- 
tural practices,  *Hydrologic  properties,  *Soil 
water,  Aggregates,  Pore  size,  Soil  porosity,  Rain- 
fall, Conservation  tillage,  Energy,  Freeze-thaw 
cycles. 

Tillage  affects  soil  properties  which  in  turn  affect 
hydrologic  response.  Often,  studies  are  conducted 
relating  runoff  rates  and  quantities  of  rainfall,  both 
expressed  precisely,  without  regard  for  quantita- 
tive expression  of  the  soil  characteristics.  In  order 
for  trends  to  be  extrapolated,  it  is  not  sufficient  to 
use  qualitative  terms  such  as  'moldboard  plowing' 
or  'no-till'  to  express  soil  conditions  during  the 
event.  Instead,  the  soil  needs  to  be  quantified  in 
terms  of  residue  cover,  surface  roughness,  struc- 
ture, aggregate  stability,  total  pore  space,  and  pore 
size  distribution.  Tilled  soil  physical  properties  are 
dynamic.  They  are  affected  by  type  of  tillage, 
tillage  sequence,  wheel  traffic,  and  natural  degra- 
dation factors.  Most  important,  natural  factors  in- 
clude rainfall  kinetic  energy,  soil  wetting  and 
drying  cycles,  and  soil  freezing  and  thawing 
cycles.  Included  are  descriptions  of  the  major  af- 
fected soil  physical  properties.  This  includes  the 
effects  of  residue  management  zone  as  influenced 
by  tillage  and  natural  degradation.  These  are  relat- 
ed to  tillage  characteristics  and  natural  degrada- 
tion. (See  also  W88-05759)  (Lantz-PTT) 
W88-05764 


HYDROLOGIC  EFFECTS  OF  CONSERVATION 
TILLAGE  AND  THEIR  IMPORTANCE  RELA- 
TIVE TO  WATER  QUALITY, 
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IN:  Effects  of  Conservation  Tillage  on  Ground- 
water Quality:  Nitrates  and  Pesticides.  Lewis  Pub- 
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33  ref. 

Descriptors:  *Conservation  tillage,  *Soil  water, 
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Whether  conservation  tillage  decreases  or  in- 
creases subsurface  drainage  is  closely  tied  with  the 
effect  this  tillage  has  on  infiltration.  For  all  storms 
over  a  longer  period  (such  as  one  growing  season 
or  longer)  the  effect  is  much  more  apparent  than 
for  small  rainstorms  that  occur  directly  after  till- 
age. It  needs  to  be  emphasized  that  not  just  the 
volume,  but  the  timing  and  route  of  infiltrating 
water  is  very  important  relative  to  chemical  losses 
in  surface  runoff  and  subsurface  drainage  which 
may  recharge  aquifers  or  be  intercepted  by  shallow 
drain  tubes.  The  volume  of  drainage  water  is  im- 
portant in  determining  losses,  but  for  surface-ap- 
plied chemicals  that  are  not  strongly  adsorbed, 
initial  infiltration  before  runoff  begins  can  be  an 
important  factor  in  decreasing  concentrations  and 
losses  in  surface  runoff.  Similarly  for  chemicals 
that  degrade  or  dissipate  with  time  after  applica- 
tion, infiltration  rates  for  the  first  few  storms  after 
application  are  important  in  determining  surface 
runoff  losses.  On  the  other  hand  the  infiltration 
that  decreases  surface  runoff  may  enhance  leaching 
losses.  The  route  that  leaching  water  takes  through 
the  soil  profile  (e.g.,  through  macropores)  relative 
to  the  location  of  a  chemical  of  concern  can  also 
strongly  influence  leaching  losses.  Crop,  soil,  resi- 
due, and  chemical  management  practices  need  to 
be  manipulated  in  order  to  obtain  the  'best'  system. 
(See  also  W88-05759)  (Lantz-PTT) 
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Descriptors:  *Soil  chemistry,  *Soil  biology,  'Con- 
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files. 

Conservation  practices  have  a  major  impact  on  the 
chemical  and  biological  properties  of  soil.  When 
compared  to  conventional  tillage  (CnT),  the  sur- 
face soil  layer  of  conservation  tillage  (CT)  fields, 
especially  no  tillage  (NT),  becomes  enriched  in 
hydrogen  ions,  plant  nutrients,  and  biological  ac- 
tivity. In  the  lower  portion  of  the  rooting  zone, 
from  approximately  5  to  10  cm  depth,  the  opposite 
trend  often  occurs  and  the  NT  soil  has  lower 
concentrations  of  the  chemical  and  biological  pa- 
rameters. Tillage  operations,  in  which  the  soil  is 
inverted  and  mixed,  tends  to  counteract  changes  in 
chemical  and  biological  properties.  However,  with 
CT  and  most  noticeably  NT,  the  growing  of 
annual  crops  and  additions  of  fertilizer  produce 
changes  in  the  soil  profile  that  are  noticeable  in 
only  a  few  years.  The  effect  of  these  changes  in 
soil  chemical  and  biological  properties  must  be 
clearly  defined  and  understood  if  the  impacts  of 
tillage  on  the  environment  are  to  be  fully  compre- 
hended. (See  also  W88-05759)  (Lantz-PTT) 
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EFFECT  OF  CONSERVATION  TILLAGE  ON 
BIOLOGICAL  AND  CHEMICAL  SODL  CONDI- 
TIONS: REGIONAL  AND  TEMPORAL  VARIA- 
BILITY, 
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IN:  Effects  of  Conservation  Tillage  on  Ground- 
water Quality:  Nitrates  and  Pesticides.  Lewis  Pub- 
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The  most  widely  applicable  generalization  of  how 
conservation  tillage  effects  the  chemical  and  bio- 
logical properties  of  soil,  is  that  conservation  till- 
age results  in  a  stratification  of  the  soil,  with  a 
relative  accumulation  of  nutrients,  acidity,  organic 
matter  and  microbes  near  the  surface.  Emphasized 
here  is  that  the  magnitude  of  this  effect,  and  the 
nature  of  other  biological  and  chemical  effects, 
will  vary.  The  effects  of  any  tillage  system  will 
depend  on  climate,  soil  type,  quantity  of  residues 
produced,  previous  management  history,  time  of 
year  and  time  since  the  tillage  system  was  initiated. 
It  is  not  expected  that  reduced  evaporation  by 
surface  residues  will  have  the  same  effect  on  mi- 
crobial activity  in  a  poorly-drained  clay  and  in  a 
well-drained  sand.  Reduced  temperatures  under  a 
no-till  mulch  can  decrease  microbial  respiration  in 
Minnesota  but  increase  it  in  Nigeria.  Because  till- 
age per  se  is  not  a  primary,  direct  determinant  of 
biological  activity,  it  seems  that  predicting  tillage 
system  effects  on  biological  activity  must  be  an 
indirect,  two-step  process.  First,  how  tillage  sys- 
tems influence  the  chemical  and  physical  environ- 
ment of  soil  organisms  must  be  understood,  par- 
ticularly temperature,  moisture  and  substrate  avail- 
ability. Second,  how  microbes  and  the  reactions 
they  catalyze  are  effected  by  these  environmental 
changes  must  be  understood  in  a  quantitative  and 
dynamic  way.  (See  also  W88-05759)  (Lantz-PTT) 
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Among  all  the  concerns  and  issues  related  to  con- 
servation tillage  (CT)  adoption,  one  wants  to  mini- 
mize nonpoint  pesticide  loads  to  surface  and 
groundwaters.  This  is  not  necessarily  because  the 
environmental  impacts  of  such  an  increase  are 
known  to  be  negative.  In  many  cases,  it  is  simply 
that  what,  if  any,  of  the  effects  are  known.  In 
general,  it  appears  that  current  loadings  of  pesti- 
cides to  surface  waters  in  the  US  are  not  a  serious 
problem.  Thus,  if  CT  does  not  increase  the  load- 
ings significantly,  this  aspect  of  CT  will  presum- 
ably not  be  a  problem.  The  current  concern  over 
pesticides  in  groundwater  complicates  things,  how- 
ever. Although  something  is  known  about  surface 
water  (runoff)  pesticide  losses  from  conventional 
cropping,  groundwater  losses  are  another  dimen- 
sion of  the  problem  about  which  much  less  is 
known.  These  points  can  be  broken  down  into 
three  concerns,  listed  here  in  order  of  increasing 
difficulty.  These  provide  a  research  agenda.  (1) 
Whether  CT  adoption  increases  pesticide  use;  (2) 
How  CT  adoption  affects  the  processes  controlling 
pesticide  runoff  losses;  and  (3)  Whether  the  in- 
creased pesticide  usage  in  CT  combines  with 
runoff,  decreasing  the  shunt  of  pesticides  to 
groundwater.  These  research  priorities  for  address- 
ing these  points  are  discussed  here  through  field 
experiments,  physical  simulation,  and  mathematical 
modelling.  (See  also  W88-05759)  (Lantz-PTT) 
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A  comparison  between  the  fate  of  nitrogen  in 
conservation  tillage  or  no-till  (NT)  to  the  fate  of  N 
in  conventional  tillage  (CT)  is  conducted.  Volatili- 
zation of  N  as  ammonia  is  a  much  larger  problem 
with  surface  applied  urea-based  fertilizers  in  NT 


thun  in  CT.  Denitrification  losses  also  tend  to  be 
greater  under  NT  as  compared  to  CT  largely 
because  of  the  increased  moisture  in  the  NT  fields. 
There  has  been  a  large  amount  of  work  quantifying 
the  amount  of  N  which  is  either  mineralized  or 
immobilized  under  conservation  tillage  manage- 
ment. It  is  clear  that  conversion  from  CT  to  any 
form  of  conservation  tillage  will  usually  result  in 
an  increase  in  organic  N  present  in  the  soil  Most 
researchers  have  found  that  these  increases  will 
continue  for  many  years.  However,  it  has  also  been 
shown  that  conversion  of  grassland  to  conserva- 
tion tillage  will  generally  result  in  a  decrease  in  soil 
organic  N.  The  data  on  loss  of  N  by  surface  runoff 
should  be  sufficient  to  convince  anyone  that  NT 
results  in  less  total  N  loss  via  this  path  as  compared 
to  CT.  The  reduction  occurs  as  a  result  of  a 
decrease  in  sediment-associated  organic  N.  Most 
environmental  problems  resulting  from  use  of  N 
fertilizer  in  agricultural  production  are  caused  by 
N  which  is  leached  below  the  rooting  zone.  Thus 
far,  this  study  concludes  that:  (1)  NT  increased  N 
loss  by  volatilization  but  this  loss  is  likely  to  be 
overcome  by  better  fertilizer  application  methods; 
(2)  denitrification  removes  slightly  more  N  from 
NT;  (3)  immobilization  will  increase  the  amount  of 
N  present  in  the  soil  as  organic  N  but  the  system 
will  reach  a  new  steady  state  level  of  N  so  this  will 
not  be  a  continual  sink  for  N;  (4)  N  harvested  by 
the  crop  is  not  greatly  different;  and  (5)  there  is 
less  loss  of  N  by  surface  runoff.  (See  also  W88- 
05759)  (Lantz-PTT) 
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The  physical  process  of  nitrate  leaching  requires 
sufficient  soil  water  for  percolation  and  availability 
of  nitrate  ions  in  close  proximity  to  the  moving 
water.  Soils  with  little  structure  transmit  percolat- 
ing water  very  rapidly  and  readily  contribute  any 
available  nitrate  to  the  solution.   Finer  textured 
soils  tend  to  promote  better  structure,  especially  in 
the  root  zone  where  organic  matter  is  more  preva- 
lent, and  reduce  the  percolation  rate.  Soil  water 
content  fluctuations  are  usually  greater  in  the  root 
zone  than  in  the  vadose  zone  because  of  plant 
growth  and  evaporation.  Therefore,  climatic  fac- 
tors and  processes  within  the  root  zone  are  the 
most    likely    to    influence    groundwater    quality. 
Many  processes  contribute  to  the  nitrate  leaching 
potential  of  a  soil  with  associated  tillage  systems. 
Simply  examining  mineralization,  nitrification  and 
denitrification  processes  may  not  adequately  ad- 
dress the  complexities  of  tillage  systems  and  there- 
fore generalities  should  be  carefully  examined  for 
unique  features  of  the  soil,  location  and  climate. 
Any  tillage  operation  that  changes  soil  bulk  densi- 
ty in  turn  modifies  soil  pore  size  distribution.  In 
terms  of  N  cycling,  these  changes  could  stimulate 
aerobic  processes  at  the  expense  of  the  anaerobic 
processes,  or  vice-versa.  Since  each  soil  type  and 
cropping   system   responds  differently   to   tillage, 
what  may  be  desirable  tillage  system  in  one  loca- 
tion may  be  complete  failure  in  another.  The  dy- 
namics of  soil  biological  processes  are  known  to  be 
a  function  of  temperature,  water  status,  aeration, 
pH  and  substrate   availability.   All  of  these  soil 
properties  can  be  influenced  by  tillage  and,  for  that 
reason,  each  must  be  considered  when  evaluating  a 
tillage  system.  Fortunately,  N  mineralization  is  in- 
sensitive to  pH  between  values  of  6.2  and  9.0; 
however,  nitrification  only  proceeds  at  its  maxi- 
mum rate  between  pH  7.0  and  7.4.  For  this  reason, 
ammonium-N  may  temporarily  dominate  the  inor- 
ganic N  pool  of  acidic  surface  soils,  especially 
under  no-tillage  where  surface  applied  N  and  min- 


ri.iii/.iiimi  of  lurface  residua  have  acidified  the 
soil  Ammonium-N  is  kss  luaceptible  to  leaching 
than  nitratc-N,  and  hydroponic  studies  wiiii  wheal 
and  field  studies  with  corn  indicate  plants  prefei  B 
combination  of  nitrate-  and  ammonium-N  sources, 
which  may  be  a  positive  attribute  of  no-tillage 
systems.  (See  also  W88-05759)  (Lantz-PTT) 
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Many  of  the  issues  related  to  protecting  environ- 
mental quality  become  even  more  complex  when 
resources  other  than  just  soil  and  water  are  consid- 
ered. Two  of  these  are  labor  and  energy,  and  these 
are  tied  very  closely  to  a  third,  livestock  manure. 
Conservation  tillage  maintains  crop  residue  at  the 
surface  as  a  means  to  reduce  erosion  and  protect 
soil  resources.  An  important  goal  in  land  applica- 
tion of  manure  is  to  incorporate  the  manure  in  the 
soil  to  conserve  the  manurial  nutrients  and  reduce 
surface  water  contamination.  Nearly  every  recom- 
mendation for  surface  application  of  manure  on 
cropland  suggests  incorporating  the  manure  as 
soon  as  possible  following  land  spreading.  It  would 
appear  that  the  attempt  to  maintain  residues  on  the 
surface  through  use  of  conservation  tillage  might 
be  in  conflict  with  that  of  incorporating  manure. 
Much  of  the  discussion  in  this  paper  deals  with 
dairy  farms.  In  general,  the  observations  are  appli- 
cable to  other  types  of  livestock  farming,  but  it  is 
known  that  each  situation  is  unique.  Differences  in 
solids  and  nutrient  content  among  manures  from 
different  livestock  will  affect  handling,  storage, 
and  application  technologies,  and  some  of  the  com- 
ments about  nutrient  management  and  water  qual- 
ity protection  will  not  apply  in  all  cases.  However, 
in  general,  experience  with  tillage-manure  systems 
leads  to  the  following  six  summary  statements:  (1) 
Conservation  tillage  and  manure  management  are 
compatible;  (2)  Effects  of  manurial  nitrogen  on 
crop  yields  are  the  same  for  both  moldboard  and 
chisel  plowing;  (3)  Losses  of  manurial  nutrients  in 
surface  runoff  are  greatly  reduced  by  a  little  incor- 
poration; (4)  Manurial  residue  can  significantly 
reduce  runoff  from  cropland  where  residue  has 
been  removed;  (5)  Management  costs  of  utilizing 
manurial  nutrients  as  perceived  by  the  farmer  can 
be  extremely  high;  and  (6)  Because  manure  is  not 
generally  utilized  as  a  fertilizer  source,  there  is  a 
potential  groundwater  problem  with  any  tillage 
system.  (See  also  W88-05759)  (Lantz-PTT) 
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Group  4D — Watershed  Protection 

RUNOFF  LOSSES  FROM  EIGHT  WATER- 
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CONDITION  AND  MANAGEMENT  SYSTEMS 
AT  EL  RENO,  OKLAHOMA, 

Oklahoma  State  Univ.,  Stillwater.  Graduate  Coll. 
For  primary  bibliographic  entry  see  Field  5B. 
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Lake  sedimentation  reduction  dates  to  the  six- 
teenth century  in  Spain,  where  deposits  were  re- 
moved by  scouring  with  flood  flows.  Factors 
which  affect  erosion,  sediment  transport,  and  lake 
sedimentation  are  watershed  erosion  control,  reser- 
voir trap  efficiency,  water  residence  time,  density 
currents  from  the  difference  between  incoming 
water  and  stored  water,  delta  formation,  capacity- 
inflow  ratio,  streambed  degradation  downstream, 
and  water  quality.  Essential  components  of  a  lake 
sedimentation  reduction  plan  are  (1)  reduction  in 
input  of  the  relatively  coarse  sediment  fraction,  (2) 
reduction  in  entrapment  of  relatively  fine  and  some 
coarse  sediment  fractions  entering  the  lake,  and  (3) 
lake  operation  and  management  to  maximize  the 
efficiency  of  the  first  two  components  and  to  im- 
prove the  lake  water  quality.  Coarse  sediment  may 
be  reduced  by  a  small  check  dam  a  few  miles 
upstream  of  the  reservoir  or  pipelines  to  discharge 
the  bulk  of  the  sediment  downstream  of  the  dam. 
Reduction  of  reservoir  trap  efficiency  may  be  ac- 
complished by  incorporating  undersluices  and 
sluiceways  into  the  impounding  structure.  Reser- 
voir operation  can  be  planned  to  further  reduce 
sedimentation.  This  requires  modeling  of  the  un- 
derlying physical  processes.  (Cassar-PTT) 
W88-05353 


IMPROVEMENTS  IN  WATERSHED  MANAGE- 
MENT ENHANCE  CASH  FLOW, 

Washington  Suburban  Sanitary  Commission,  Broo- 

keville,  MD. 

M.  J.  Grear. 

WATER/Engineering  and  Management 

WENMD2,  Vol.   135,  No.  2,  p  33-35,  February 

1988. 

Descriptors:  'Watershed  management,  'Economic 
aspects,  'Profit,  'Patuxent  watershed,  'Multipur- 
pose reservoirs,  'Hydroelectric  power,  'Forest 
watersheds,  Costs,  Maryland,  Pine  trees,  Paulow- 
nia  trees. 

Recently  the  Patuxent  Watershed  staff  in  Mary- 
land examined  how  resources  might  be  used  effec- 
tively to  continue  to  provide  costly  recreational 
amenities  while  still  accomplishing  the  primary 
mission  of  providing  a  reliable  source  for  a  water 
supply  of  top  quality  and  adequate  quantity.  Over 
30  ideas  and  some  surprises  came  to  light  as  a 
result  of  this  detailed  review  of  existing  operations. 
Low  head  hydroelectric  power  was  one  of  the 
approaches  considered  in  the  recent  review.  The 
Washington  Suburban  Sanitary  Commission  also 
continues  to  follow  a  policy  of  sound  management 
of  land  and  forestry  resources  to  provide  maximum 
watershed,  water  quality  and  reservoir  storage  ca- 
pacity protection  while  also  providing  valuable  by- 
products. One  idea  implemented  to  make  more 
productive  use  of  underutilized  open  acreage  on 
the  Patuxent  Watershed  property  is  the  crop  pro- 
duction of  Paulownia  trees.  (VerNooy-PTT) 
W88-05431 


IMPLEMENTING    DUAL-PURPOSE    STORM- 
WATER  DETENTION  PROGRAMS, 

New  Jersey  Dept.  of  Environmental  Protection, 
Trenton.  Div.  of  Water  Resources. 
W.  Whipple,  R.  Kropp,  and  S.  Burke. 


Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  6,  p  779- 
792,  November,  1987.  1  fig,  19  ref. 

Descriptors:  'Flood-control  storage,  'Detention 
reservoirs,  'Storm  runoff,  'Water  quality  manage- 
ment, 'Watershed  management,  'Settling  basins, 
Flood  control,  Reservoirs,  Basins,  Sedimentation, 
Erosion  control,  Runoff,  Urban  runoff,  Political 
constraints,  Legal  aspects,  Administrative  deci- 
sions, Policy  making,  Federal  jurisdiction,  State 
jurisdiction,  Legislation,  Planning. 

Stormwater  management  has  been  mainly  directed 
to  requiring  developers  to  take  steps  to  reduce 
flood  damages  due  to  increased  runoff  caused  by 
their  developments.  The  principal  means  employed 
has  been  conventional  detention  basins.  More  re- 
cently, it  has  been  recognized  that  runoff  pollution 
from  development  is  detrimental  to  environmental 
quality  downstream.  A  dual-purpose  detention 
basin  is  described.  This  system  can  settle  out  pol- 
lutants in  particulate  form  with  little  increase  in 
cost  and  an  additional  flood  control  benefit  down- 
stream. For  best  results,  a  basin-wide  planning 
approach  is  needed,  which  usually  results  in  in- 
cluding master  detention  basins  in  the  plan.  Vari- 
ous institutional  considerations  are  important,  in- 
cluding coordination  with  the  non-point  source 
pollution  control  program  expected  to  be  author- 
ized under  the  Clean  Water  Act.  New  Jersey's 
Stormwater  Management  Program  is  discussed  to 
illustrate  these  points.  (Doria-PTT) 
W88-05614 


ELEMENTS  OF  A  COMPREHENSIVE  STORM- 
WATER MANAGEMENT  PROGRAM, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

M.  E.  Hawley,  and  R.  H.  McCuen. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  6,  p  793- 
809,  November,  1987.  7  ref,  1  append. 

Descriptors:  'Water  quality  management,  'Water- 
shed management,  'Storm  runoff,  'Political  as- 
pects, 'Policy  making,  'Planning,  Administrative 
decisions,  Legal  aspects,  Regulations,  State  juris- 
diction, Federal  jurisdiction,  Legislation,  Permits, 
Zoning,  Land  management,  Design  criteria,  Main- 
tenance, Performance  evaluation,  Inspection. 

Programs  for  stormwater  management  (SWM) 
have  been  promulgated  by  a  variety  of  state,  re- 
gional, and  local  government  agencies.  Existing 
SWM  programs  exhibit  significant  variation  in  ob- 
jectives, requirements,  and  the  division  of  responsi- 
bilities among  public  agencies  and  private  parties. 
Some  of  these  programs  have  been  more  successful 
than  others.  In  some  cases,  this  lack  of  success  is 
partly  attributable  to  deficiencies  in  program  con- 
tent. A  list  of  regulatory  elements  that  should  be 
considered  for  inclusion  in  a  comprehensive  SWM 
program  is  presented,  compiled  by  examining  and 
analyzing  the  regulations  of  many  existing  pro- 
grams. The  purpose  of  each  element  is  discussed, 
as  are  the  relationships  among  the  various  ele- 
ments. This  material  should  be  useful  to  govern- 
ments both  in  developing  appropriate  regulatory 
programs  for  SWM  and  in  revising  existing  pro- 
grams. (Author's  abstract) 
W88-05615 
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OCCURRENCE  OF  BACTERIAL  RESISTANCE 
TO  ARSENITE,  COPPER,  AND  SELENITE  IN 
ADVERSE  HABITATS, 

Wright  State  Univ.,  Dayton,  OH.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-05110 


CHLORINATED  PESTICIDE  RESIDUES  IN 
SEDIMENTS  FROM  THE  ARABIAN  SEA 
ALONG  THE  CENTRAL  WEST  COAST  OF 
INDIA, 

National  Inst,  of  Oceanography,  Panaji  (India). 
For  primary  bibliographic  entry  see  Field  5B. 

W88-05118 


VANADIUM  CONTAMINATION  MONITORED 
BY  AN  ARCTIC  BIVALVE,  CYRTODARIA 
KURRIANA, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ology. 

B.  P.  Bourgoin,  and  M.  J.  Risk. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  39,  No.  6,  p  1063-1068, 
1987.  2  fig,  1  tab,  13  ref. 

Descriptors:  'Pollutant  identification,  'Vanadium, 
•Bivalves,  'Arctic,  'Sediments,  'Bioassay,  Heavy 
metals,  Speciation,  Tissue  analysis,  Clams,  Moni- 
toring, Extraction. 

The  Arctic  Propeller  clam,  Cyrtodaria  kurriana 
(Dunker),  is  the  most  common  filter  feeding  bi- 
valve in  Tuktoyaktuk  Harbour  and  is  a  major 
component  in  the  trophic  chain.  The  utility  of  this 
bivalve  as  a  monitor  for  vanadium  contamination 
in  the  Arctic  environment  was  investigated.  In 
July  1985,  sediment  and  Cyrtodaria  kurriana  sam- 
ples were  collected  at  8  stations  in  Tuktoyaktuk 
Harbor  and  1  control  station  in  McKinley  Bay,  on 
the  Tuktoyaktuk  Peninsula.  Additional  sediment 
samples  were  collected  at  7  other  stations  in  Tuk- 
toyaktuk Harbor.  The  total  vanadium  content  in 
the  sediments  fell  within  background  levels  rang- 
ing from  114  to  180  microgram/g.  The  McKinley 
Bay  control  sample  contained  153  microgram/g 
vanadium,  in  the  range  recorded  for  Tuktoyaktuk 
sediments.  The  tissue  analyses,  however,  revealed 
that  Cyrtodaria  kurriana  specimens  collected  from 
Tuktoyaktuk  Harbor  contained  about  5  times  more 
vanadium  than  those  obtained  from  McKinley 
Bay.  The  acid  extraction  further  showed  that  10 
times  as  much  vanadium  was  extracted  from  the 
Tuktoyaktuk  Harbor  sediments  than  the  McKinley 
Bay  sediments.  This  study  suggests  that  Cyrtodaria 
kurriana  can  serve  as  a  useful  environmental  moni- 
tor for  vanadium  contamination  and  also  illustrates 
the  importance  of  evaluating  the  speciation  of  par- 
ticulate trace  metals.  (Alexander-PTT) 
W88-05120 


ORGANOCHLORINE  AND  METAL  POLLU- 
TION IN  AQUATIC  ORGANISMS  SAMPLED 
IN  THE  DONANA  NATIONAL  PARK  DURTNG 
THE  PERIOD  1983-1986, 

Consejo  Superior  de  Investigaciones  Cientificas, 
Madrid  (Spain).  Inst,  de  Quimica  Organica  Gener- 
al. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-05122 


METHODS  FOR  RECOVERING  POLIOVIRUS 
AND  ROTAVDJUS  FROM  OYSTERS, 

Health  and   Welfare  Canada,   Ottawa  (Ontario). 
Health  Protection  Branch. 
J.  I.  Speirs,  R.  D.  Pontefract,  and  J.  Harwig. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  53,  No.  11,  p  2666-2670,  Novem- 
ber 1987.  6  tab,  24  ref. 

Descriptors:  'Pollutant  identification,  'Viruses, 
•Oysters,  *Poliovirus,  •Rotavirus,  Shellfish, 
Aquatic  animals,  Flocculation,  Wastewater  pollu- 
tion, Ultrafiltration,  Sample  preparation. 

Several  methods  for  detecting  polioviruses  and 
rotaviruses  in  oysters  were  assessed.  Elution-pre- 
cipitation  using  Catfloc  for  clarification  and  skim 
milk  for  subsequent  flocculation  resulted  in  aver- 
age of  recoveries  of  90%  of  poliovirus  type  1  and 
81%  of  rotavirus  SA-1 1.  Adding  an  acid  precipita- 
tion step  before  the  elution-precipitation  produced 
recoveries  of  79%  and  37%,  respectively.  When 
elution  supernatants  were  concentrated  by  ultra- 
centrifugation,  recoveries  were  78%  of  poliovirus 
and  47%  of  rotavirus.  Concentration  by  two  ultra- 
filtration processes  yielded  recoveries  of  75-76% 
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poliovirus  and  16-48';  ioi.imiiis  However,  the 
ultiaeentiit'iitMiion  and  ullrnfiltrution  procedures 
required  longer  time  and  produced  concentrates 
which  were  more  toxic  to  the  cell  cultures. 
(Cassar-PTT) 
W88-05194 

GROWTH  DETERMINATIONS  FOR  UNAT- 
TACHED BACTERIA  IN  A  CONTAMINATED 
AQUIFER, 

Geological  Survey,  Menlo  Park,  CA. 
R.  W.  Harvey,  and  L.  H.  George. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  53,  No.  11,  p  2992-2996,  Novem- 
ber 1987.  3  fig,  1  tab,  21  ref. 

Descriptors:  •Pollutant  identification,  'Fate  of  pol- 
lutants, *Water  pollution  sources,  'Bacteria, 
•Groundwater  pollution,  'Aquifers,  'Growth 
rates.  Wastewater  pollution,  Frequency  of  dividing 
cells  method,  Tritiated-thymidine  uptake  method. 
Bacterial  analysis. 

Growth  rates  of  unattached  bacteria  in  groundwat- 
er contaminated  with  treated  sewage  and  collected 
at  various  distances  from  the  source  of  contamina- 
tion were  estimated  by  using  frequency  of  dividing 
cells  and  tritiated-thymidine  uptake  and  compared 
with  growth  rates  obtained  with  unsupplemented, 
closed-bottle  incubations.  Estimates  of  bacterial 
generation  times  (On  2)/u)  along  a  3-km-long  tran- 
sect in  oxygen-depleted  (0.1  to  0.7  mg  of  dissolved 
oxygen  per  liter)  groundwater  ranged  from  16 
hours  at  0.26  km  downgradient  from  an  on-land, 
treated-sewage  outfall  to  139  hours  at  1.6  km  and 
correlated  with  bacterial  abundance.  Partitioning 
of  assimilated  thymidine  into  nucleic  acid  generally 
decreased  with  distance  from  the  contaminant 
source,  and  one  population  in  heavily  contaminat- 
ed groundwater  assimilated  little  thymidine  during 
a  20-hour  incubation.  Several  assumptions  com- 
monly made  when  frequency  of  dividing  cells  and 
tritiated-thymidine  uptake  are  used  were  not  appli- 
cable to  the  groundwater  samples.  (Author's  ab- 
stract) 
W88-05196 


DEVELOPMENT  AND  EVALUATION  OF  AN- 
ALYTICAL PROCEDURES  FOR  BROAD  SPEC- 
TRUM ANALYSIS  OF  SYNTHETIC  ORGANIC 
CHEMICALS  IN  SOURCE  AND  FINISHED 
DRINKING  WATERS, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of 
Environmental  Sciences  and  Engineering. 
G.  S.  Durell,  R.  F.  Christman,  and  A.  M.  Dietrich. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-132766/ 
AS.  Price  codes:  A07  in  paper  copy;  A01  in  micro- 
fiche. North  Carolina  Water  Resources  Research 
Institute,  Raleigh,  Completion  Report  No.  234, 
August  1987.  134  p,  32  fig,  27  tab,  98  ref. 

Descriptors:  'Water  analysis,  'Chemical  analysis, 
•Organic  compounds,  'Pollutant  identification, 
'Organic  wastes,  'Analytical  techniques,  Natural 
waters,  Laboratory  equipment,  Synthetic  organic 
chemicals,  Organic  chemicals,  Separation  analysis. 

Based  on  the  scientific  literature,  continuous  liquid- 
liquid  extraction  (CLLE)  and  closed  loop  stripping 
analysis  (CLSA)  were  chosen  for  development  and 
evaluation  as  the  most  appropriate  extraction  and 
concentration  procedures  for  broad  spectrum  anal- 
ysis of  synthetic  organic  chemicals  (SOCs)  in  natu- 
ral waters.  These  procedures  complemented  each 
other  better  than  any  other  combination  of  meth- 
ods available.  A  set  of  16  SOC  standards  was 
selected  which  would  be  representative  of  the 
wide  range  of  SOCs  which  are  encountered  as 
pollutants  in  natural  waters.  Method  optimization 
experiments  were  carried  out  by  determining  the 
percent  recoveries  of  these  representative  SOCs 
under  a  variety  of  analytical  conditions.  Using  the 
optimized  analytical  conditions,  the  CLLE  and 
CLSA  procedures  were  applied  to  natural  waters 
so  that  water  matrix  effects  could  be  studied  and 
broad  spectrum  SOC  analysis,  identification,  and 
quantification  performed.  A  final  evaluation  of  the 
developed  methods  was  carried  out  by  comparing 
results  from  four  water  samples,  which  were  ana- 
lyzed by  the  CLLE  and  CLSA  methods,  to  results 


obtained  at  a  qualified  laboratory  using  the  cur- 
rently recommended  EPA  methods.  The  devel- 
oped methods  were  found  to  be  powerful  for  the 
analysis  of  a  broad  range  of  SOCs  in  natural 
waters.  The  CLLE/CLSA  combination  of  proce- 
dures was  applicable  to  a  wider  range  of  SOCs  and 
had  greater  sensitivity  than  currently  recommend- 
ed EPA  methods.  (Lambert-UNC.WRRI) 
W88-05223 


LASER  FLUORESCENCE/FIBER  OPTIC  MON- 
ITORING   OF    GROUNDWATER    CONTAMI- 
NANT BIODEGRADATION, 
Tufts  Univ.,  Medford,  MA.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-05233 


EEL  (ANGUILLA  ANGUILLA  L.)  AS  A  BIOIN- 
DICATOR  OF  METAL  POLLUTION:  FACTORS 
LIMITING  ITS  USE, 

Nantes  Univ.  (France).  Centre  de  Dosage  des  Ele- 
ments Traces. 

C.  Amiard-Triquet,  J.  C.  Amiard,  A.  C.  Andersen, 
P.  Elie,  and  C.  Metayer. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  7,  p  1229-1232,  1987.  3  fig,  1  tab,  11  ref. 

Descriptors:  'Bioindicators,  'Eel,  'Metals,  'Pol- 
lutant identification,  Indicators,  Fish,  Bioaccumu- 
lation,  Copper,  Zinc,  Cadmium,  Environmental 
quality,   Estuaries,   Lead,   Loire  estuary,   France. 

Because  of  its  worldwide  distribution,  abundance, 
size,  long  life  span,  and  euryhalinity,  the  eel  An- 
guilla  anguilla  was  considered  as  a  metal  pollution 
bioindicator.  Euryhalinity,  which  is  more  marked 
than  in  all  other  bioindicators,  allows  the  compari- 
son of  the  contamination  levels  of  marine  and 
estuarine  areas  as  well  as  river  basins,  according  to 
their  degree  and  pattern  of  industrialization.  The 
general  stress  tolerance  of  the  eel  was  determined 
previously,  but  the  larval  stages  are  generally  more 
susceptible  than  adults,  and  elvers  live  in  coastal 
and  estuarine  areas  which  are  particularly  risky 
since  they  are  among  the  most  heavily  polluted. 
Since  eels  are  also  important  to  fisheries,  investiga- 
tions were  conducted  to  determine  if  the  tolerance 
is  accompanied  by  a  high  metal  bioaccumulation 
which  would  constitute  a  threat  to  consumer 
health.  The  elvers  were  at  least  partially  able  to 
regulate  their  whole  body  levels  of  copper  and 
zinc;  therefore,  they  are  not  useful  bioindicators 
for  these  metals.  Internal  cadmium  concentration 
reflected  the  environmental  level,  although  the 
mathematical  relationship  must  still  be  established 
in  the  case  of  chronic  contamination.  In  the  Loire 
estuary,  the  young  stages  exhibited  the  highest 
cadmium  concentrations,  but  lead  bioaccumulation 
was  limited  in  elvers  prior  to  the  pigmentary  stage 
VI  sub  A3;  bioconcentration  in  older  specimens 
must  be  investigated.  (Wood-PTT) 
W88-05258 


MONITORING  OF  MERCURY  AND  CADMI- 
UM IN  COASTAL  AREAS,  USING  AQUATIC 
ORGANISMS  AND  SEDIMENT, 

Vandkvalitetsinstitutet,  Hoersholm  (Denmark). 
J.  E.  Lyngby,  and  H.  Brix. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  7,  p  1239-1241,  1987. 

Descriptors:  •  Bioindicators,  *Pollutant  identifica- 
tion, *Heavy  metals,  Mytilus,  *Algae,  'Sediments, 
'Coastal  waters,  Indicators,  Mussels,  Aquatic  life, 
Monitoring,  Denmark,  Mercury,  Cadmium,  Pollut- 
ants. 

Heavy  metal  pollution  in  the  coastal  waters  of 
Denmark  was  investigated  and  the  reliability  of  the 
brown  algae  Zostera  marina,  the  mussel  Mytilus 
edulis  and  sediment  as  indicators  of  metal  pollution 
in  shallow  coastal  areas  was  compared.  Zostera, 
Mytilus  and  sediment  were  sampled  at  75  sites  in 
the  Limfjord  and  at  Laso,  Denmark,  during  June 
1972.  Because  of  the  elevated  levels  of  mercury, 
lead,  and  copper  reported  at  the  Nissum  Broad  and 
at  the  city  of  Aalborg,  a  large  proportion  of  the 
samples  were  taken  in  these  areas.  Mercury  and 
cadmium  concentrations  were  significantly  elevat- 


ed in  the  western  pan  ol  ihe  Numm  Broad  and  in 

Venn  Hay,  lespei  lively.  The  use  of  /  iii.imii.i  fol 
monitoring  heavy  metals  provided  results 
rable  to  those  obtained  fiy  Mytilus  and  sediment. 
The  form  of  the  metal,  and  physiological  and  envi- 
ronmental factors  must  also  be  considered  in  the 
interpretation  of  the  collected  data.  (Wood-PTT) 
W88-05261 


BIOLOGICAL  ASPECTS  IN  THE  EVALUA- 
TION OF  TERTIARY  LAGOONS  AND  EFFI- 
CIENCY IN  THE  REMOVAL  OF  ORGANIC 
POLLUTANTS, 

SITEL,  Triunfo  (Brazil). 

E.  M.  P.  Goettems,  R.  L.  Teixeira,  and  L.  R. 

Malabarba. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  7,  p  1259-1261,  1987.  2  fig,  3  ref. 

Descriptors:  'Bioindicators,  'Fish,  'Pollutant 
identification,  •Wastewater  lagoons,  'Wastewater 
treatment  efficiency,  'Tertiary  wastewater  treat- 
ment, Wastewater  treatment,  Toxicity,  Fish  physi- 
ology, Industrial  wastes,  Oil  wastes,  Brazil,  Ef- 
fluents, Indicators,  Monitoring,  Heavy  metals. 

The  wastewater  treatment  plant  handling  the  total 
effluents  from  the  petrochemical  complex  near 
Porto  Alegre,  Brazil,  uses  a  series  of  eight  inter- 
connected lagoons  inhabited  by  several  species  of 
fish  for  its  tertiary  treatment.  The  fish,  especially 
Astyanax  bimaculatus  which  was  the  most  abun- 
dant and  appeared  in  all  eight  lagoons  and  the 
control  area,  were  monitored  as  bioindicators  of 
environmental  conditions  in  the  lagoons.  Malfor- 
mation histological  characteristics  (viscera  and 
muscles),  incorporated  heavy  metals,  and  chemical 
mutagenic  effects  were  analyzed.  The  rate  of  mal- 
formations of  A.  bimaculatus  was  high  in  the  two 
lagoons  which  receive  the  effluent  first  (average  of 
50.2%),  while  the  malformation  rate  decreased  to 
2.0%  in  the  fourth  through  eighth  lagoons,  indicat- 
ing that  the  wastewater  treatment  system  is  effec- 
tively removing  the  chemical  substances  causing 
the  malformations.  The  malformation  rate  was  also 
inversely  proportional  to  the  hydraulic  detention 
time  of  the  effluent  in  the  tertiary  system.  The 
accumulation  of  toxic  substances  that  may  be  re- 
sponsible for  mutagenic  effects  was  investigated. 
(Wood-PTT) 
W88-05266 


INTERCLONAL  VARIABILITY  TO  PSP  TOX- 
ICITY IN  THE  DCSOFLAGELLATE  GONYAU- 
LAX  EXCAVATA,  A  NEW  BIOASSAY  SYSTEM 
(VARIABILIDAD  INTERCLONAL  PARA  TOXI- 
CIDAD  PSP  EN  EL  DINOFLAGELADO  GON- 
YAULAX  EXCAVATA,  UN  NUEVO  SISTEMA 
DE  BIOENSAYO). 

Hospital  Materno-Infantil  'Teresa  Herrera',  La 
Coruna  (Spain). 

Boletin  del  Instituto  Espanol  de  Oceanografia, 
Vol.  3,  No.  3,  p  55-60,  December  1986.  1  fig,  1  tab, 
18  ref.  CAI-CYT  Grant  2409/83. 

Descriptors:  'Toxicity,  'Bioassay,  'Pollutant  iden- 
tification, 'Dinoflagellates,  Mollusks,  Gonyaulax, 
Assay,  Growth  rates,  La  Coruna  Bay,  Spain,  Mon- 
itoring, Water  pollution,  Pollutants. 

A  new  PSP  toxicity  bioassay  was  developed  based 
on  growth  rate  inhibition  in  DON  Chinese  hamster 
cell  cultures.  This  assay  reports  a  precise  measure 
of  toxicity  effects.  Interclonal  variability  to  toxici- 
ty was  detected  in  a  natural  population  of  G. 
excavata  dinoflagellate  from  La  Coruna  Bay.  The 
implications  of  this  feature  in  toxicity  monitoring 
programs  development  are  discussed.  (Author's  ab- 
stract) 
W88-05289 


ECOTOXICOLOGICAL   EFFECT   INDICES:   A 
RAPIDLY  EVOLVING  SYSTEM, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
J.  Cairns,  and  J.  R.  Pratt. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.    11,  p   1-12,    1987.    1   fig,   3  tab,   36  ref. 
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Descriptors:  *Reviews,  *Water  pollution  effects, 
•Ecosystems,  'Environmental  effects,  'Bioindica- 
tors,  Environmental  protection,  Environmental 
policy,  Indicators,  Toxicity,  Ecology. 

The  history  and  future  of  ecotoxicological  effect 
indices  are  reviewed  and  evaluated.  Ecotoxicology 
has  evolved  from  a  modest  number  of  single  spe- 
cies, acute  toxicity  tests  to  an  integrated  system  of 
hazard  evaluation  for  predicting  adverse  effects  of 
chemicals  and  complex  mixtures  on  environmental 
health.  Microcosms  and  mesocosms  can  be  con- 
structed and  experiments  conducted  in  a  cost-effec- 
tive manner,  and  several  end  points  can  be  meas- 
ured in  complex  systems  using  the  standard  dose- 
response  paradigm.  To  be  effective  hazard  evalua- 
tion tools,  microcosms  and  mesocosms  must  in- 
clude ecologically  meaningful  processes  and  must 
be  useful  in  making  decisions  regarding  environ- 
mental safety  and  harm.  Despite  hopes  that  a  few 
sensitive  species  might  be  used  to  make  decisions 
quickly  on  environmental  effects,  ecological  health 
will  be  maintained  only  when  scientists  and  regula- 
tors come  to  grips  with  the  problem  of  protecting 
ecologically  important  processes  as  well  as  sensi- 
tive species.  This  will  mean  developing  tests  with 
increasing  environmental  realism  in  which  envi- 
ronmentally realistic  concentrations  of  chemicals 
can  be  tested  without  resorting  to  the  use  of  safety 
factors  or  extrapolation  from  limited  data  bases. 
Developing  such  tests  does  not  mean  skyrocketing 
costs  for  screening  chemicals  and  effluents,  but 
suggests  that  regulators  and  toxicologists  will  need 
to  deal  with  new  information  and  learn  new  skills 
rather  than  relying  on  historically  pleasing  but 
ecologically  deficient  testing  programs.  (Author's 
abstract) 
W88-05292 


VARIABILITY  OF  TEST  SYSTEMS  USED  TO 
ASSESS  ECOLOGICAL  EFFECTS  OF  CHEMI- 
CALS, 

Construction  Engineering  Research  Lab.  (Army), 
Champaign,  IL. 

D.  J.  Schaeffer,  D.  K.  Cox,  and  R.  A.  Deem. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  1 1,  p  39-45,  1987.  4  tab,  5  ref. 

Descriptors:  'Toxicity,  *Water  pollution  effects, 
♦Ecosystems,  *Bioassays,  *  Statistical  analysis, 
Mussels,  Mollusks,  Insects,  Aquatic  insects,  Oys- 
ters, Assay,  Ecology,  Distribution,  Seasonal  distri- 
bution, Life  cycles,  Fish. 

Biological  test  systems  are  widely  used  to  assay 
toxicity  in  the  laboratory  and  the  field.  The  varia- 
bility of  test  systems  is  discussed,  and  two  criteria 
are  suggested  for  distinguishing  among  test  systems 
based  on  their  variability:  (1)  a  low  coeffecient  of 
variability  and  (2)  independence  between  the  mean 
and  the  coefficient  of  variation.  Four  recommenda- 
tions are  made.  First,  test  systems  with  v  <  20% 
should  be  used  when  available.  Second,  temporal 
variability  must  be  explicitly  considered  in  system 
selection,  since  a  test  system  showing  seasonal 
variability  can  be  a  sensitive  indicator  of  effect  in 
some  situations  or  totally  confounding  in  others. 
Third,  it  must  be  determined  whether  changes  in 
the  mean  are  proportionate  to  the  exposure,  attain 
a  limit  that  renders  it  simply  a  'yes-no'  test,  or  vary 
randomly.  The  first  is  most  desirable,  while  the  last 
probably  renders  the  test  system  unusable  for  the 
intended  purpose.  Finally,  it  must  be  determined 
whether  SD  the  standard  diviation  remains  con- 
stant as  the  mean  increases,  rapidly  attains  a  limit- 
ing value,  increases  with  the  mean,  or  varies  ran- 
domly. Systems  falling  into  the  first  two  groups  are 
preferred.  (Doria-PTT) 
W88-05295 


SELECTION  OF  TEST  SYSTEMS  FOR  ECO- 
LOGICAL ANALYSIS, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
E.  E.  Herricks,  and  D.  J.  Schaeffer. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  1 1,  p  47-54,  1987.  3  tab,  1 1  ref. 

Descriptors:  'Monitoring,  'Bioassays,  'Environ- 
mental policy,  'Ecosystems,  'Toxicity,  Assay, 
Water  pollution  effects,  Population  dynamics,  Nu- 
trients, Cycling  nutrients,  Physiology,  Behavior, 
Epidemiology,  Ecology,  Chemical  composition. 


A  methodology  was  developed  for  the  selection  of 
test  systems  used  to  assess  the  ecological  effects  of 
chemicals.  The  process  includes  the  recognition  of 
ecosystem  critical  factors,  identification  of  poten- 
tial measures  for  these  factors,  and  selection  of 
appropriate  metrics  for  experimentation  or  assess- 
ment. A  decision  tree  that  leads  to  two  methods 
for  test  systems  is  proposed.  The  use  of  the  desi- 
sion  tree  is  most  effective  when  sufficient  data 
exists  to  support  decision  tree  analysis  and  identifi- 
cation of  important  issues  on  the  site  to  be  tested. 
Two  general  approaches  to  test  system  selection 
are  possible:  (1)  the  focus  is  on  characterization  of 
the  chemical  being  released  and  its  environmental 
fate;  and  (2)  the  bioassessment  approach,  which 
requires  the  existence  of  a  reference,  (uncontamin- 
ated)  area  available  for  comparison  or  experimen- 
tal manipulation.  (Doria-PTT) 
W88-05296 


DEVELOPING  AUTOMATED  MULTISPECIES 
BIOSENSING  FOR  CONTAMINANT  DETEC- 
TION, 

Tennessee     Technological      Univ.,      Cookeville. 
Center  for  the  Management,  Utilization  and  Pro- 
tection of  Water  Resources. 
E.  L.  Morgan,  R.  C.  Young,  C.  N.  Crane,  and  B.  J. 
Armigate. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  11,  p  73-84,  1987.  3  fig,  36  ref. 

Descriptors:  'Monitoring,  'Automation,  'Bioindi- 
cators,  'Pollutant  identification,  'Toxicity,  'Water 
quality  control,  Assay,  Bioassay,  Aquatic  life, 
Aquatic  animals,  Aquatic  insects,  Ecosystems,  Pro- 
tection, Environmental  protection,  Computers, 
Quality  control,  Mussels,  Mollusks,  Mayflies,  Cad- 
disflies. 

A  computer-assisted  multiple  species  biosensing 
system  was  developed  for  water  quality  monitor- 
ing. In  addition  to  fish,  emphasis  was  placed  on 
detecting  species-specific  bioelectric  potentials 
produced  by  unrestrained  mussels,  burrowing 
mayfly  nymphs  (Hexagenia  spp.),  and  case-build- 
ing caddisfly  larvae.  A  specially  designed  differen- 
tial amplifier  was  used  for  measuring  bioelectric 
potentials  induced  from  various  activities  of  test 
subjects.  Selected  responses  were  detected  as  dis- 
crete analog  signals,  digitized,  and  filed  on  com- 
puter disk.  A  management  program  provided  vari- 
ous means  for  data  gathering,  filing,  and  retrieval. 
Two  pilot  biomonitors  were  developed,  each  con- 
sisting of  an  instrumentation  minicomputer  with  up 
to  12  biosensor  input  channels  and  various  output 
peripherals  including  hardcopy  and  modem.  These 
systems,  combined  with  an  IBM-XT  personal  com- 
puter-based biomonitor  interfaced  to  24  multi- 
channel biosensor  and  physical  parameter  inputs, 
complete  the  network.  Results  show  that  bioelec- 
tric signals  generated  from  a  variety  of  freshwater 
species  may  be  easily  monitored  in  a  similar 
manner  and  viewed  as  representative  measures  in 
community  toxicity  testing.  (Doria-PTT) 
W88-05298 


BIOASSAYS  WITH  AQUATIC  ORGANISMS: 
TOXICITY  OF  WATER  AND  SEDIMENT 
FROM  CUBATAO  RIVER  BASIN, 

Companhia   de  Tecnologia  de   Saneamento   Am- 

biental,  Sao  Paulo  (Brazil). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-05300 


USE  OF  THE  BENTHIC  COMMUNITY  AS  A 
WATER  QUALITY  INDICATOR  IN  THE  CU- 
BATAO RIVER  BASIN, 

Companhia  de  Tecnologia  de   Saneamento   Am- 

biental,  Sao  Paulo  (Brazil). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-05301 


AERIAL    SPRAY    OF    MOSQUITO    ADULTI- 
CIDES  IN  A  SALT  MARSH  ENVIRONMENT, 

Harbor  Branch  Foundation,  Inc.,  Fort  Pierce,  FL. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05302 


VARIABILITY  IN  THE  FREQUENCY  OF 
SISTER-CHROMATID  EXCHANGE  IN 
LARVAE  OF  MYTILUS  EDULIS:  IMPLICA- 
TIONS FOR  FIELD  MONITORING, 

Lawrence  Livermore  National  Lab.,  CA.  Environ- 
mental Sciences  Div. 
For  primary  bibliographic  entry  see  Field  5C. 

W88-05305 


GAS  CHROMATOGRAPHIC  DETERMINA- 
TION OF  SODIUM  MONOFLUOROACETATE 
IN  WATER  BY  DERIVATIZATION  WITH  DI- 
CYCLOHEXYLCARBODIIMIDE, 

Nagano  Research  Inst,  for  Health  and  Pollution 

(Japan). 

H.  Ozawa,  and  T.  Tsukioka. 

Analytical  Chemistry  ANCHAM,  Vol.  59,  No.  24, 

p  2914-2917,  December  15,  1987.  6  fig,  1  tab,  14 

ref. 

Descriptors:  'Sample  preparation,  'Chemical  anal- 
ysis, 'Water  analysis,  'Sodium  monofluoroacetate, 
•Pollutant  identification,  'Pesticides,  'Dicyclohex- 
ylcarbodiimide,  'Electron  capture  gas  chromatog- 
raphy, Chromatography,  Trace  levels,  Gas  chro- 
matography, Reagents,  Chemical  reactions,  Silica, 
Rodenticides. 

A  method  is  described  for  determining  trace 
amounts  of  sodium  monofluoroacetate  (MFA-Na) 
a  rodenticide  for  the  control  of  field  mice,  in 
water.  MFA-Na  was  converted  to  the  dichloroani- 
lide  derivative  in  a  water  sample  acidified  with 
hydrochloric  acid  by  using  N,N'-dicyclohexylcar- 
bodiimide  (DCC)  and  2,4-dichloroaniline  (DCA), 
and  the  derivative  was  extracted  from  the  sample 
water  and  cleaned  up  by  silica  gel  column  chroma- 
tography. The  derivative  was  quantified  by  gas 
chromatography  with  electron  capture  detection 
(GC-ECD).  The  limit  of  detection  was  0.0006  mi- 
crograms/ml,  with  a  50-ml  water  sample.  The  re- 
coveries from  environmental  waters  spiked  at  con- 
centrations of  0.005-0.01  micrograms/ml  were  93- 
97%  <  than  4%  relative  standard  deviation.  (Au- 
thor's abstract) 
W88-05306 


INFLUENCE  OF  SORPTION  PROCESSES  ON 
ALUMINUM  DETERMINATIONS  IN  ACIDIC 
WATERS, 

University   Coll.   of  Swansea  (Wales).   Dept.   of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05315 


SEATTLE'S   EXPERIENCE  WITH   DISTRIBU- 
TION SYSTEM  SAMPLING, 

Seattle  Dept.  of  Water,  WA. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-05324 


COMPARING  THREE  SAMPLING  DESIGNS 
FOR  MONITORING  COLIFORMS  IN  SMALL 
COMMUNITY  WATER  SYSTEMS, 

Dartmouth  Medical  School,  Hanover,  NH. 
For  primary  bibliographic  entry  see  Field  5F. 

W88-05327 


FREQUENCY-OF-OCCURRENCE  MONITOR- 
ING FOR  COLIFORM  BACTERIA  IN  SMALL 
WATER  SYSTEMS, 

Drexel  Univ.,  Philadelphia,   PA.   Dept.  of  Civil 

Engineering. 

W.  O.  Pipes,  K.  Mueller,  M.  Troy,  and  H.  A. 

Minnigh. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.   11,  p  59-63,  November 

1987.  4  tab,  9  ref.  EPA  Grant  CR-810713  . 

Descriptors:  'Pollutant  identification,  'Water 
treatment,  'Data  acquisition,  'Monitoring,  'Coli- 
forms,  'Bacterial  analysis,  Sampling,  Clark  pres- 
ence-absence test,  Water  analysis,  Membrane  fil- 
ters, Microbiological  studies. 

The  effectiveness  of  Clark's  presence-absence  (P- 
A)  test  was  compared  with  that  of  the  membrane 
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filter  (MF)  technique  during  in  evaluation  ol  the 
frequency-of-occuiTi-iKi-  approach  to  mien 
gical  monitoring,  of  watei  systems  Results  showed 
no  significant  difference  between  the  fractions  that 
were  positive  b\  the  two  methods  Major  changes 
in  the  microbiological  quality  of  the  water  were 
detected  with  equal  frequency  by  the  P-A  km  and 
the  MF  method  and  were  detected  more  readily  by 
the  frequency-of-occurrence  parameter  than  by  the 
average  MF  coliform  count.  (Authors  abstract) 
W88-05329 


SPECTROPHOTOMETRIC  DETERMINATION 
OF  TOTAL  CYANIDE  IN  WASTE  WATERS  IN 
A  FLOW-INJECTION  SYSTEM  WITH  GAS- 
DIFFUSION  SEPARATION  AND  PRECON- 
CENTRATION, 

Academia  Sinica,  Shenyang  (China).  Inst,  of  For- 
estry and  Soil  Science. 
Z.  Zhu,  and  Z.  Fang. 

Analytica  Chimica  Acta  ACACAM,  Vol.  198,  p 
25-36,  July  15,  1987.  7  fig,  2  tab,  17  ref. 

Descriptors:  •  Pollutant  identification, 

•Wastewater  analysis,  'Cyanide,  •Spectrophoto- 
metry, Flow-injection,  Cobalt,  Gas-diffusion  sepa- 
rator. 

An  automated  flow-injection  system  with  gas-dif- 
fusion separation  and  preconcentration  and  spec- 
trophotometry detection  is  described  for  the  deter- 
mination of  total  cyanide  in  waste  waters.  An 
unstable  red  intermediate  product  of  the  reaction 
of  cyanide  with  isonicotinic  acid  and  3-methyl-l- 
phenyl-pyrazolin-5-one  is  used  instead  of  the  con- 
ventional blue  final  product  to  improve  the  effi- 
ciency. A  novel  combination  of  a  gas-diffusion 
separator  with  the  sampling  valve  enables  efficient 
on-line  separation,  preconcentration  and  sampling 
of  cyanide.  The  sampling  frequency  is  40  per  hour, 
and  the  detection  limit  is  0.006  microgram/ml 
when  a  2-ml  sample  is  taken  and  a  preconcentra- 
tion factor  of  3.5  is  achieved.  The  relative  standard 
deviation  is  1.4%  (n  =  22)  at  the  0.5  microgram/ml 
level.  Results  obtained  with  the  proposed  method 
are  in  good  agreement  with  the  standard  manual 
spectrophotometry  method.  Interference  studies 
show  that  in  the  presence  of  1,10-phenanthroline, 
most  potential  interferents  present  in  appreciable 
amounts  do  not  interfere,  but  the  interference  form 
cobalt  is  not  overcome  in  this  system.  (Author's 
abstract) 
W88-05357 


INDIRECT  DETERMINATION  OF  FLUORIDE 
IN  WATERS  WITH  LANTHANUM  ALIZARIN 
COMPLEXONE  AND  INDUCTIVELY  COU- 
PLED PLASMA  EMISSION  SPECTROMETRY, 

National   Research   Inst,   for   Pollution   and   Re- 
sources, Yatabe  (Japan). 
For  primary  bibliographic  entry  see  Field  7B. 
W88-05358 


ATOMIC  ABSORPTION  SPECTROMETRY 
DETERMINATION  OF  TRACE  COPPER  IN 
WATER  BY  SORPTION  ON  AN  ION-EX- 
CHANGE RESIN  AND  DIRECT  ATOMIZA- 
TION  OF  THE  RESIN, 

Rikkyo  Univ.,  Tokyo  (Japan).  Dept.  of  Chemistry. 
T.  Takada,  and  T.  Koide. 

Analytica  Chimica  Acta  ACACAM,  Vol.  198,  p 
303-308,  July  15,  1987.  4  fig,  2  tab,  6  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Copper,  'Ion  exchange,  'Spectrometry, 
Resins,  Trace  metals,  Metals,  Heavy  metals, 
Atomic  absorption  spectroscopy. 

Traces  of  copper  were  adsorbed  on  a  strong  acid- 
cation  exchange  resin,  Amberlite  IR-120B.  Mean 
particle  size  of  the  resin  beads  was  0.85  mm.  The 
procedure  involved  placing  ten  resin  beads  in  a 
beaker  containing  50  ml  of  the  sample  solution  and 
heating  to  80  C.  The  magnetic  stirrer  was  switched 
on,  and  the  beads  were  allowed  to  absorb  copper 
for  5-6  hours.  After  the  absorption  period,  one 
bead  was  placed  into  the  graphite  furnace  for 
atomic  absorption  spectrometry.  Copper  may  be 
determined  at  levels  above  2  pg/ml  in  tap  and 
distilled  waters.  (Cassar-PTT) 


W88-OS3S9 

DETERMINATION  OF  TRACE  SULFIDES  IN 
TURBID  WATERS  BY  GAS  DIALYSIS/ION 
CHROMATOGRAPHY, 

Alberta  Environmental  Centre,  Vegreville. 

L.  R.  Goodwin,  D.  Francom,  A.  Urso,  and  F.  P. 

Dieken. 

Analytical  Chemistry  ANCHAM,  Vol.  60,  No.  3, 

p  216-219,  1  February  1988.  7  fig,  7  tab,  19  ref. 

Descriptors:  'Sulfides,  'Turbidity,  'Dialysis,  'Gas 
chromatography,  'Pollutant  identification,  Color- 
imetry,  Water  analysis,  Ions,  Zinc,  Drinking  water, 
•Well  water,  Wastewater  analysis. 

The  accuracy  of  the  methylene  blue  colorimetric 
procedure  for  the  determination  of  sulfide  in  envi- 
ronmental waters  and  wastewaters  is  influenced  by 
turbidity  interference  even  after  application  of  rec- 
ommended pretreatment  techniques.  The  direct 
analysis  of  sulfide  by  ion  chromatography  (IC), 
without  sample  pretreatment  is  complicated  by 
field  preservation  of  samples  with  zinc  ion  (or 
equivalent).  A  continuous-flow  procedure  has  been 
developed  which  converts  the  acid-extractable  sul- 
fide to  hydrogen  sulfide,  which  is  separated  from 
the  sample  matrix  by  a  gas  dialysis  membrane  and 
then  trapped  in  a  dilute  sodium  hydroxide  solution. 
A  200-microliter  portion  of  this  solution  is  injected 
into  the  ion  chromatograph  for  analysis  with  an 
electrochemical  detector.  Detection  limits  as  low 
as  1.9  ng/ml  have  been  obtained.  Good  agreement 
was  found  the  gas  dialysis/IC  and  methylene  blue 
methods  for  nonturbid  standards.  The  addition  of 
ascorbic  acid  as  an  antioxidant  is  required  to  obtain 
adequate  recoveries  from  spiked  tap  and  well 
waters.  (Author's  abstract) 
W88-05360 


CHEMICAL  CHANGES  OF  ORGANIC  COM- 
POUNDS IN  CHLORINATED  WATER.  XIV. 
CHARACTERIZATION  AND  DETERMINA- 
TION OF  HALOGENATED  ORGANICS 
FORMED  DURING  CHLORINATION  OF 
WATER  FROM  THE  TAMA  RIVER, 
Tokyo  Univ.  of  Science  (Japan).  Faculty  of  Phar- 
maceutical Sciences. 

S.  Onodera,  T.  Nishikawa,  and  S.  Suzuki. 
Journal  of  Chromatography  JOCRAM,  Vol.  409, 
p  259-270,  November  13,  1987.  6  fig,  2  tab,  42  ref. 

Descriptors:  'Pollutant  identification,  'Fate  of  pol- 
lutants, 'Water  treatment,  'Water  analysis,  'Or- 
ganic compounds,  'Chlorination,  Chlorinated  hy- 
drocarbons, Tama  River,  Japan,  Disinfection,  Tri- 
halomethanes,  Halogenated  organics,  Hydrogen 
ion  concentration. 

Water  samples  collected  from  the  Tama  River 
were  treated  with  chlorine  under  the  conditions 
utilized  for  water  renovation,  in  order  to  charac- 
terize and  determine  the  halogenated  organics 
formed  in  this  reaction.  The  concentrations  and 
compositions  of  organic  halogens  in  chlorinated 
river  water  depend  strongly  on  the  sampling 
points.  Chlorinated  river  water  showed  total  triha- 
lomethane  (THM)  levels  ranging  from  26  to  96 
micrograms/liter.  Higher  concentrations  of  THMs 
and  a  high  ratio  of  brominated  THMs  to  total 
THMs  were  found  on  chlorination  of  water  sam- 
ples taken  from  the  midstream  of  the  Tama  River, 
as  compared  with  those  observed  from  the  up- 
stream. The  range  of  non-purgeable  (NPOX)  and 
n-hexane-extractable  organic  halogen  (EOX)  levels 
in  the  chlorinated  river  water  was  from  146  to  417 
micrograms/liter,  respectively.  Gas  chromatogra- 
phic analyses  of  n-hexane  extracts  demonstrated 
that  chlorine  treatment  of  river  water  not  only 
produces,  in  addition  to  THMs,  new  lower-molec- 
ular-weight and  chromatographable  organic  halo- 
gen compounds  (COX),  but  also  decomposes  the 
original  halogenated  organics  present.  The 
amounts  of  THMs,  COX,  EOX  and  NPOX  in 
chlorine-treated  river-water  depended  on  the  pH 
of  the  solutions.  (Author's  abstract) 
W88-05365 


SIMPLIFIED  METHOD  TO  QUANTIFY  GEOS- 
MIN    AND    2-METHYLISOBORNEOL    CON- 


CENTRATIONS in  WATER  AM)  MICROBIO- 
LOGICAL CULTURES, 

Agricultural  Research  Service,  Ne>»  Orleans,  LA 

i  ii  Regional  Retean  li  ( 
p  it  fohnsen,  and  J.-C  W.  Kuan. 
journal  ol  <  hromatograph)  JOCRAM.  Vol   409, 
p  337-342,  November  13,  1987.  5  tab,  8  ref. 

Descriptors:  'Pollutant  identification,  'Water 
treatment,  'Gas  chromatography,  'Taste,  Water 
analysis,  Geosmin,  2-Methylisoborneol,  Microbio- 
logical studies,  Taste-producing  algae,  Algae. 

A  rapid,  simple  method  for  quantification  of  geos- 
min (trans-l,10-dimethyl-trans-9-decalol)  and  2- 
methylisoborneol  (MIB)  uses  methylene  chloride 
extraction  and  gas  chromatography,  eliminating 
stripping  devices.  These  compounds,  which 
produce  earthy,  musty  flavors  in  water  supplies, 
have  extremely  low  threshold  sensitivities:  10  ng/ 
liter  for  geosmin  and  30  ng/liter  for  MIB.  Recov- 
ery efficiency  for  the  method  was  about  65%  .  The 
theoretical  detection  limit  was  19.23  ng/liter  of 
MIB  and  9.61  ng/liter  of  geosmin.  (Cassar-PTT) 
W88-05366 


ANALYSIS  OF  BROMACIL,  DIURON  AND  3,4- 
DICHLOROANILINE     IN     CONTAMINATED 
WELL  WATER,  USING   A   HIGH-PERFORM- 
ANCE        LIQUID         CHROMATOGRAPHIC 
COLUMN-SWITCHING  PROCEDURE, 
Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Organ- 
ic-Analytical Chemistry. 
C.  E.  Goewie,  and  E.  A.  Hogendoorn. 
Journal  of  Chromatography  JOCRAM,  Vol.  410, 
No.  1,  p  211-216,  November  1987.  2  fig,  17  ref. 

Descriptors:  'Chromatography,  'Pollutant  identi- 
fication, 'Well  water,  'Pesticides,  'Herbicides, 
Diuron,  Bromacil,  Dichloroaniline,  Water  analysis, 
Groundwater  pollution. 

Precolumn  switching  was  used  to  improve  existing 
high-performance  liquid  chromatographic  methods 
for  analysis  of  diuron  and  its  metabolite,  3,4-dich- 
loroaniline,  as  well  as  to  include  the  analysis  of 
bromacil.  Two  column-switching  methods  were 
compared:  one  aimed  at  cleanup  of  redissolved 
organic  extracts  of  water  samples,  the  other  in- 
volving direct  sampling  of  a  considerable  volume 
(50  ml)  of  the  water  sample,  in  order  to  combine 
the  preconcentration  and  cleanup  function  in  a 
single  procedure.  Only  the  first  method  (redis- 
solved extract  cleanup)  gave  good  qualitative  and 
quantitative  results.  This  step  was  followed  by 
reversed-phase  high-performance  liquid  chroma- 
tography. Mean  recoveries  were  bromacil,  94%; 
3,4-dichloroaniline,  69%;  and  diuron,  100%. 
(Cassar-PTT) 
W88-05367 


SPECTROPHOTOMETRIC  FIELD  MONITOR 
FOR  WATER  QUALITY  PARAMETERS:  THE 
DETERMINATION  OF  PHOSPHATE. 

Hull  Univ.  (England).  Dept.  of  Chemistry. 
Analytica  Chimica  Acta  ACACAM,  Vol.  197,  p 
43-50,  June  15,  1987.  4  fig,  13  ref. 

Descriptors:  'Phosphates,  'Pollutant  identification, 
'Monitoring,  'Data  acquisition,  'Spectrophoto- 
metry, Photometry,  Measuring  instruments,  Phos- 
phorous compounds,  Silicon,  Silicates,  Interfer- 
ence, Water  analysis,  Natural  waters,  Detection 
limits. 

A  flow-injection  manifold  based  on  reagent  injec- 
tion into  the  sample  stream  is  described  for  the 
determination  of  phosphate  in  natural  waters.  A 
double-beam  photometric  detector  incorporating 
light-emitting  diodes  and  photodiodes  in  enclosed 
in  a  20-cu  cm  box.  The  response  is  linear  over  the 
range  0-2000  micrograms/liter  phosphate-phospho- 
rus (r  =  0.9992)  and  the  limit  of  detection  (2sigma) 
is  12  micrograms/liter  phosphorus.  The  reagents 
are  stable  for  at  least  30  days  and  there  is  no 
interference  from  10  milligrams/liter  silicate-sili- 
con. (Author's  abstract) 
W88-05377 
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NOVEL  ADSORBENT  FOR  THE  DETERMINA- 
TION OF  THE  TOXIC  FRACTION  OF  COPPER 
IN  NATURAL  WATERS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,   Lucas   Heights  (Australia).Div.   of 

Energy  Chemistry. 

M.  P.  Zhang,  and  T.  M.  Florence. 

Analytica  Chimica  Acta  ACACAM,  Vol.   197,  p 

137-148,  June  15,  1987.  3  fig,  10  tab,  17  ref 

Descriptors:  'Adsorbents,  *Copper,  'Pollutant 
identification,  *Data  acquisition,  Algae,  Heavy 
metals,  Natural  waters,  Toxicity,  Aluminum  hy- 
droxide, Resins,  Copper  compounds,  Bioassay, 
Comparison  studies,  Metals,  Monitoring. 

A  novel  adsorbent  for  the  determination  of  the 
toxic  fraction  of  copper  in  natural  waters  is  de- 
scribed. Aluminum  hydroxide  adsorbed  on  a  sul- 
fonic acid  cation-exchange  resin  quantitatively  re- 
tains copper(II)  ions  in  the  absence  of  organic 
ligands  such  as  fulvic,  humic  and  tannic  acids.  In 
the  presence  of  these  ligands,  a  smaller  fraction  of 
copper  is  adsorbed  and  can  be  related  to  the  toxic 
fraction.  The  toxic  fraction  determined  by  this 
method  agrees  well  with  results  of  algal  assay  with 
the  marine  diatom  Nitzschia  closterium  in  seawater 
and  the  green  alga  Chlorella  pyrenoidosa  in  a 
synthetic  soft  water.  The  aluminum  hydroxide- 
coated  column  also  quantitatively  adsorbs  lipid- 
soluble  copper  complexes,  which  can  be  leached 
selectively  from  the  column  with  methanol.  The 
Al:OH  ratio  on  the  resin  was  1:2  and  the  condition- 
al stability  constants  (log  K)  of  the  Cu(2  +  )-adsorb- 
ent  complexes  in  seawater  and  synthetic  soft  water 
were  9.87  and  11.10,  respectively;  these  values  are 
similar  to  the  equilibrium  constants  for  the  reaction 
between  Cu(2  +  )  and  algae.  The  application  of  this 
adsorbent  in  an  in-situ  instrument  for  the  continu- 
ous, unattended  determination  of  the  toxic  fraction 
of  copper  and  some  toxic  metals  in  natural  waters 
is  outlined.  (Author's  abstract) 
W88-05378 


DETERMINATION  OF  COPPER  IN  NATURAL 
WATERS  BY  ATOM-TRAPPING  ATOMIC  AB- 
SORPTION SPECTROMETRY  AFTER 
LIQUID/LIQUID  EXTRACTION, 

Sheffield   Univ.   (England).   Dept.   of  Chemistry. 
S.  Bradshaw,  A.  J.  Gascoigne,  J.  B.  Headridge, 
and  J.  H.  Moffett. 

Analytica  Chimica  Acta  ACACAM,  Vol.  197,  p 
323-325,  June  15,  1987.  1  tab,  3  ref. 

Descriptors:  'Atomic  absorption  spectrometry, 
'Copper,  'Pollutant  identification,  'Data  acquisi- 
tion, Atom-trapping  method,  Heavy  metals,  Pho- 
tometry, Extraction,  Natural  waters,  Comparison 
studies. 

Copper  at  levels  of  1-100  nanograms/ml  is  deter- 
mined in  natural  waters  by  atom-trapping  atomic 
absorption  spectrometry  after  extraction  of  its  1- 
pyrrolidinecarbodithioate  complex  into  isobutyl- 
methylketone.  Results  were  in  good  agreement 
with  those  obtained  by  conventional  carbon-fur- 
nace atomic  absorption  spectrometry  and  the 
method  is  recommended  when  carbon-furnace 
atomic  absorption  spectrometry  is  not  available. 
The  atom-trapping  method  is  somewhat  slower 
because  of  the  additional  time  needed  for  extrac- 
tion and  atom-trapping  (about  6  minutes  more  per 
sample).  It  is  165  more  sensitive  than  conventional 
flame    atomic    absorption    spectrometry.    (Wood- 

W88-05379 


SULFURIC  ACID  CLEANUP  AND  KOH-ETHA- 
NOL  TREATMENT  FOR  CONFIRMATION  OF 
ORGANOCHLORINE  PESTICIDES  AND  POL- 
YCHLORINATED  BIPHENYLS:  APPLICA- 
TION TO  WASTEWATER  SAMPLES, 
University  Coll.  of  Castellon  (Spain).  Environmen- 
tal Lab. 

F.  H.  Hernandez,  F.  J.  L.  Benet,  J.  M.  Escriche, 
and  J.  C.  B.  Ubeda. 

Journal  -  Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  70,  No.  4,  p  727-733,  July/ 
August  1987.  6  fig,  3  tab,  20  ref. 

Descriptors:  'Chlorinated  pesticides,  'Pollutant 
identification,  'Wastewater  analysis,  'Monitoring, 


Measuring  instruments,  Wastewater  pollution,  Pes- 
ticides, Chlorinated  hydrocarbons,  Polychlorinat- 
ed  biphenyls,  Agricultural  chemicals,  Farm  wastes, 
Sulfuric  acid,  Sample  preparation,  Gas  chromatog- 
raphy, Spain. 

A  simple,  rapid  method  was  developed  for  the 
determination  of  organochlorines  in  wastewater 
samples  periodically  collected  in  a  predominantly 
agricultural  area  in  Spain.  The  efficacy  of  the 
sulfuric  acid  cleanup  and  KOH-ethanol  hydrolysis 
confirmation  was  examined  for  22  organochlorine 
pesticides  and  2  polychlorinated  biphenyls.  Mean 
recoveries  for  different  treatment  times  are  given. 
The  wastewater  samples  were  analyzed  by  gas 
chromatography  with  electron  capture  detection. 
Organochlorine  compounds  were  extracted  by 
using  separatory  funnels  and  15%  diethyl  ether  in 
hexane  as  the  extractant.  All  of  the  compounds 
examined  could  be  analyzed  except  trifluralin, 
dichloran,  dieldrin,  and  endrin,  which  were  de- 
stroyed after  treatment  with  concentrated  H2S04. 
The  pesticides  most  commonly  found  in  the  sam- 
ples analyzed  were  fenson,  tetradifon,  lindane, 
methoxychlor,  and  dicofol.  (Wood-PTT) 
W88-05391 


CAPILLARY  COLUMN  GAS  CHROMATOGRA 
PHIC  DETERMINATION  OF  TRACE  RESI- 
DUES OF  THE  HERBICIDE  CHLORSUL- 
FURON  IN  AGRICULTURAL  RUNOFF 
WATER, 

Alberta  Environmental  Centre,  Vegreville. 
I.  .Ahmad. 

Journal  -  Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  70,  No.  4,  p  745-748,  July/ 
August  1987.  4  fig,  13  ref. 

Descriptors:  'Chlorsulfuron,  'Gas  chromatogra- 
phy, 'Pollutant  quantification,  'Data  acquisition, 
Measuring  instruments,  Herbicides,  Agricultural 
runoff,  Pollutants,  Runoff,  Trace  levels,  Chroma- 
tography, Detection  limits,  Water  pollution,  Pol- 
lutant identification,  Chemical  reactions. 

A  capillary  column  gas  chromatographic  method 
is  described  for  determining  parts-per-trillion  (ppt) 
levels  of  chlorsulfuron  in  agricultural  runoff  water. 
The  water  sample  is  acidified  with  acetic  acid  and 
extracted  with  methylene  chloride.  The  chlorsul- 
furon in  the  extract  is  derivatized  to  its  mono- 
methyl  derivative.  After  Florisil  column  cleanup, 
the  methylated  chlorsulfuron  is  determined  by 
electron  capture  gas  chromatography.  Recovery  of 
chlorsulfuron  from  fortified  water  samples  is  great- 
er than  80%.  Detection  limit  of  the  method  is  25 
nanograms  chlorsulfuron/liter  water  (25  ppt). 
There  are  two  reaction  sites  on  the  chlorsulfuron 
molecule,  both  of  which  are  susceptible  to  methy- 
lation  leading  to  monomethyl  chlorsulfuron  and 
dimethyl  chlorsulfuron.  A  procedure  is  described 
to  methylate  selectively  the  sulfonamide  nitrogen 
of  chlorsulfuron.  (Author's  abstract) 
W88-05392 


CHEMICAL  CONTAMINANTS  MONITORING: 
PESTICIDE  RESIDUES  IN  LAKE  ALBUFERA, 
VALENCIA,  SPAIN, 

Universidad  Politecnica  de  Valencia  (Spain).  Dept. 

of  Biotechnology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05393 


FASTER,  CHEAPER  ASSAY  FOR  TOXINS, 

J.  Alper,  and  B.  J.  Spaulding. 

Chemical  Week  CHWKA9,  Vol.  141,  No.  18,  p  40- 

41,  October  28,  1987. 

Descriptors:  'Analytical  methods,  'Bioassay, 
•Toxic  wastes,  'Toxicity,  'Mitochondria,  Water 
quality,  Organic  chemicals,  Enzymes,  Sensitivity. 

A  new  assay  for  toxic  chemicals  that  uses  bits  of 
membrane  from  mitochrondria  has  been  devel- 
oped. The  assay  could  find  use  in  monitoring  water 
quality  and  in  determining  effluent  toxicity.  The 
present  toxicity  test  approved  by  the  Environmen- 
tal Protection  Agency  uses  minnows.  The  mito- 
chondrial assay  has  an  82%  correlation  with  the 
minnow  assay.  It  yields  results  in  <   10  min  and 


should  cost  about  $2/assay.  The  assay  detects 
about  90%  of  known  toxic  chemicals.  Mitochon- 
drial membrane  contains  enzymes  that  generate 
energy,  principally  in  the  form  of  adenosine  tri- 
phosphate (ATP).  ATP  is  produced  by  five 
enzyme  clusters  which  are  particularly  sensitive  to 
damage  by  toxins,  thus  giving  the  assay  its  sensitiv- 
ity. Any  or  all  of  the  five  enzyme  complexes 
involved  in  oxidative  phosphorylation  can  be  ma- 
nipulated. In  oxidative  phosphorylation,  enzymes 
in  complexes  I  and  II  oxidize  such  substrates  as 
malate  and  succinate  to  obtain  electrons.  The  elec- 
trons are  transferred  from  complex  I  or  complex 
II,  respectively,  to  complex  III,  then  to  complex 
IV  and  finally  to  oxygen.  During  each  transfer, 
complex  V  produces  ATP.  In  essence,  the  se- 
quence is  little  more  than  a  series  of  oxidation- 
reduction  reactions.  More  assays  that  make  use  of 
the  sensitivity  of  oxidative  phosphorylation  to  a 
variety  of  toxins  are  being  developed.  (Alexander- 

W88-05427 


RELATIVE  SENSITIVITIES  OF  ENVIRON- 
MENTAL LEGIONELLAE  TO  SELECTIVE 
ISOLATION  PROCEDURES, 

Olin  Corp.,  Cheshire,  CT.  Olin  Research  Center. 
K.  P.  Roberts,  C.  M.  August,  and  J.  D.  Nelson. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  53,  No.  12,  p  2704-2707,  Decem- 
ber 1987.  6  tab,  10  ref. 

Descriptors:  'Pollutant  identification,  'Legionel- 
lae,  'Bacterial  analysis,  'Water  analysis,  'Antibiot- 
ics, Sample  preparation,  Cooling  water,  Culture 
media,  Agars. 

A  survey  of  water  samples  to  determine  the  effica- 
cy of  standard  procedures  for  the  isolation  of  envi- 
ronmental legionellae  was  conducted.  Marked 
variations  in  intraspecies  resistance  to  selective 
agents  and  treatments  were  observed,  and  in  ex- 
periments with  one  of  the  isolates,  the  response 
was  modified  by  culture  conditions.  Five  selective 
procedures  incorporating  acid  (pH  2)  and  heat  (50 
C,  30  min)  treatments,  with  and  without  plating  on 
buffered  charcoal-yeast  extract  agar  supplemented 
with  vancomycin  (5  microgram/ml),  polymyxin  B 
(60  U/ml),  and  cycloheximide  (80  microgram/ml), 
caused  5  to  99%  decreases  in  viable  counts  of  pure 
cultures  in  water  suspensions.  The  differences  in 
the  responses  of  the  cultures  to  the  five  treatments 
were  statistically  significant.  Cells  in  retained  sam- 
ples of  naturally  contaminated  water  from  which 
the  original  cultures  had  been  isolated  were  signifi- 
cantly less  sensitive  than  artificially  grown  isolates. 
The  sensitivities  of  the  laboratory-grown  cells  to 
the  treatments  were  affected  by  the  length  of  incu- 
bation on  buffered  charcoal-yeast  extract  agar. 
Whereas  acid  resistance  increased  after  24  hours  of 
incubation,  resistance  to  the  antibiotic  mixture  de- 
creased. (Author's  abstract) 
W88-05445 


ENUMERATION  OF  VIBRIO  CHOLERAE  Ol 
IN  BANGLADESH  WATERS  BY  FLUORES- 
CENT-ANTIBODY DIRECT  VIABLE  COUNT, 

Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. 

P.  R.  Brayton,  M.  L.  Tamplin,  A.  Huq,  and  R.  R. 
Colwell. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  12,  p  2862-2865,  Decem- 
ber 1987.  1  tab,  21  ref.  National  Institutes  for 
Health  Public  Health  Service  grant  R22-AI-14242, 
U.  S.  Aid  for  International  Development  grant 
DOE-542-G-55-4060-00,  Word  Health  Organiza- 
tion grant  C6/1 8 1/70. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Vibrio,  'Bacteria,  'Fluorescence  microsco- 
py, Cholera,  Bangladesh,  Microscopy,  Microbiolo- 
gical studies,  Bacterial  analysis,  Developing  coun- 
tries. 

A  field  trial  to  enumerate  Vibrio  cholerae  Ol  in 
aquatic  environments  in  Bangladesh  was  conduct- 
ed, comparing  fluorescent-antibody  direct  viable 
count  with  culture  detection  by  the  most-probable- 
number  index.   Specificity  of  a  monoclonal  anti- 
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body  prepared  against  (he  Ol  antigen  was  assessed 
and  incorporated  into  the  fluorescence  Staining 
method  All  pond  and  water  samples  yielded 
higher  counts  of  viable  V.  cholerae  Ol  by  fluores- 
cent-antibody direct  viable  count  than  by  the  most- 
probable-number  index.  Fluorescence  microscopy 
is  a  more  sensitive  detection  system  than  culture 
methods  because  it  allows  the  enumeration  of  both 
culturable  and  nonculturable  cells  and  therefore 
provides  more  precise  monitoring  of  microbiologi- 
cal water  quality.  (Author's  abstract) 
W88-05449 


COMPARISON  OF  FOUR  MEMBRANE 
FILTER  METHODS  FOR  FECAL  COLIFORM 
ENUMERATION  IN  TROPICAL  WATERS, 

Puerto  Rico  Univ.,  Rio  Piedras.  Dept.  of  Biology. 
J.  Santiago-Mercado,  and  T.  C.  Hazen. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  12,  p  2922-2928,  Decem- 
ber 1987.  1  fig,  8  tab,  29  ref.  Water  Resources 
Research  Institute  of  the  University  of  Puerto  Rico 
grant,  Sea  Grant  R/LR-08/87-THA1,  National  In- 
stitutes of  Health  Public  Health  ServicegTants  RR- 
2657  and  RR-8102. 

Descriptors:  'Pollutant  identification,  *Water  anal- 
ysis, 'Coliforms,  'Bacterial  analysis,  'Membrane 
processes,  'Filtration,  'Tropical  regions,  Puerto 
Rico,  Estuaries,  Wastewater  pollution,  Culture 
media,  Indicators,  Bioindicators,  Escherichia  coli. 

Four  membrane  filter  methods  for  the  enumeration 
of  fecal  coliforms  were  compared  for  accuracy, 
specificity,  and  recovery.  Water  samples  were 
taken  several  times  from  13  marine,  1  estuarine, 
and  4  freshwater  sites  around  Puerto  Rico,  from 
pristine  waters  and  waters  receiving  treated  and 
untreated  sewage  and  effluent  from  a  tuna  cannery 
and  a  rum  distillery.  Differences  of  1  to  3  orders  of 
magnitude  in  the  levels  of  fecal  coliforms  were 
observed  in  some  samples  by  different  recovery 
techniques.  Marine  water  samples  gave  poorer  re- 
sults, in  terms  of  specificity,  selectivity,  and  com- 
parability, than  freshwater  samples  for  all  four 
fecal  coliform  methods  used.  The  method  using 
Difco  m-FC  agar  with  a  resuscitation  step  gave  the 
best  overall  results;  however,  even  this  method 
gave  higher  false-positive  ercor,  higher  undetected- 
target  error,  lower  selectivity,  and  higher  recovery 
of  nontarget  organisms  than  the  method  using 
MacConkey  membrane  broth,  the  worst  method 
for  temperate  waters.  All  methods  tested  were 
unacceptable  for  the  enumeration  of  fecal  coli- 
forms in  tropica]  fresh  and  marine  waters.  Thus, 
considering  the  high  densities  of  fecal  coliforms 
observed  at  most  sites  in  Puerto  Rico  by  all  these 
methods,  it  would  seem  that  these  density  estimates 
are,  in  many  cases,  grossly  overestimating  the 
degree  of  recent  fecal  contamination.  Since  Es- 
cherichia coli  appears  to  be  a  normal  inhabitant  of 
tropical  waters,  fecal  contamination  may  be  indi- 
cated when  none  is  present.  Using  fecal  coliforms 
as  an  indicator  is  grossly  inadequate  for  the  detec- 
tion of  recent  human  fecal  contamination  and  asso- 
ciated pathogens  in  both  marine  and  fresh  tropical 
waters.  (Author's  abstract) 
W88-05452 


TESTING  FOR  BACTERIAL  RESISTANCE  TO 
ARSENIC  IN  MONITORING  WELL  WATER 
BY  THE  DIRECT  VIABLE  COUNTING 
METHOD, 

Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. 

J.  L.  Zelibor,  M.  W.  Doughten,  D.  J.  Grimes,  and 
R.  R.  Colwell. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  12,  p  2929-2934,  Decem- 
ber 1987.  3  fig,  4  tab,  16  ref.  U.  S.  Geological 
Survey  contracts  PO 166077  and  PO 17  3487  1985- 
86. 

Descriptors:  'Water  pollution  effects,  'Bioindica- 
tors, 'Pollutant  identification,  'Arsenic,  'Bacterial 
analysis,  'Water  analysis,  'Heavy  metals,  Monitor- 
ing, Groundwater  pollution,  Wells,  Metals,  Direct 
viable  counting  method,  Microbiological  studies, 
Aberdeen  Proving  Grounds,  Maryland,  Adapta- 
tion, Biotransformation. 


Direct  viable  counting  of  metal-resistant  bacteria 
(DVCMR)  has  been  found  to  be  useful  in  both 
enumerating  and  differentiating  metal-resistant  and 
metal-sensitive  strains  of  bacteria.  The  DVCMR 
bioassay  was  used  to  detect  effects  of  low  and  high 
concentrations  of  arsenic  and  arsenicals  on  bacte- 
rial populations  in  groundwater.  The  level  of  re- 
sistance of  the  bacterial  populations  to  arsenate 
was  determined  by  the  DVCMR  bioassay,  and  the 
results  showed  a  linear  correlation  with  the  total 
arsenic  concentrations  in  the  monitoring  well 
water  samples;  no  correlation  was  observed  by 
culture  methods  with  the  methods  employed.  Bac- 
teria resistant  to  2,000  micrograms  of  arsenate  per 
ml  were  isolated  from  all  monitoring  well  water 
samples  studied.  Strains  showed  similar  antibiotic 
and  heavy-metal  profiles,  suggesting  that  the  ar- 
senic was  not  a  highly  selective  pressure  for  ar- 
senic alone.  The  monitoring  well  water  samples 
were  amended  with  arsenate  and  nutrients  to  deter- 
mine the  biotransformation  mechanisms  involved. 
Preliminary  results  suggest  that  bacteria  indige- 
nous to  the  monitoring  well  water  samples  did  not 
directly  transform,  i.e.,  precipitate  or  volatilize, 
dissolved  arsenic.  It  was  concluded  that  arsenic 
contamination  of  the  groundwater  can  be  moni- 
tored by  the  DVCMR  bioassay.  (Author's  ab- 
stract) 
W88-05453 


DETECTING  UNDERGROUND  PD?ING 
LEAKS, 

Groundwater  Technology,  Inc.,  Annapolis  Junc- 
tion, MD. 
T.  Schwendeman. 

Civil  Engineering  CEWRA9,  Vol.  57,  No.  8,  p  56- 
58,  August  1987. 

Descriptors:  'Water  pollution  sources,  'Pressure- 
measuring  instruments,  'Pipes,  'Leakage,  'Under- 
ground structures,  Storage,  Monitoring,  Tanks, 
Storage  tanks. 

Strategies  for  detecting  leaks  in  underground  pipes 
carrying  potential  pollutants  of  groundwater  may 
use  a  positive  pressure  system,  a  negative  pressure 
system,  external  sensing,  or  a  combination.  The 
positive  pressure  system  uses  a  60  psi  pressure 
gauge.  Any  decrease  more  than  5  psi  indicates  a 
possible  leak.  Continuous  mechanical  line  pressure 
monitors  rely  on  a  pressure-sensing,  diaphragm- 
operated  valve.  Electronic  monitoring  systems,  not 
yet  in  wide  use,  measure  decrease  in  pressure  over 
time.  In  a  negative  pressure  piping  system  the 
operator  can  monitor  the  liquid  dispensing  device. 
If  a  leak  is  present,  air  will  enter  the  pipe  as  liquid 
drains  back  into  the  tank  through  the  check  valve 
or  into  the  surrounding  environment.  Hydraulic 
testing  is  the  most  common  direct  tightness  testing 
method.  Indirect  tightness  testing  involves  the  ap- 
plication of  a  full  system  tightness  test  performed 
on  a  completely  filled  underground  system.  First 
the  tank  is  tested,  then  the  piping.  External  systems 
monitor  the  environment  outside  the  system  for  the 
presence  of  pollutants  leaking  from  the  piping 
system.  Vapor  monitoring  and  liquid  detection 
cable  systems  may  be  used  for  this  purpose.  Piping 
systems  may  be  surrounded  by  a  containment 
system  which  prevents  leaks  from  migrating  into 
the  environment.  These  techniques  include  imper- 
vious barriers  of  plastic  material,  double-walled 
pipe  installation,  and  concrete  encasement.  (Cassar- 
PTT) 
W88-05478 


RESPONSES  OF  TROUT  KRV  (SALMO 
GAIRDNKRI)  AND  XENOPUS  LAEVIS  TAD- 
POLES TO  CADMIUM  AND  ZINC, 

Southampton  Univ.  (England).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-05575 


EFFECT  OF  INORGANIC  SALTS  AND  AD- 
SORPTION IN  SEPHADEX-GEL  CHROMA- 
TOGRAPHY OF  AQUATIC  ORGANIC  SUB- 
STANCES, 

Ceskoslovenska    Akademie    Ved,    Prague.    Ustav 
Krajinne  Ekologie. 
J.  Hejzlar. 


REMOVAL  OF  TOXIC  MATERIALS  FROM  IN 
SITU  TAR  SAND  PROCESS  WATER, 

Oklahoma  State  Univ.,  Stillwater.  School  of  Civil 

Engineering. 

For  primary   bibliographic   entry  see  Field   5D. 

W88-05523 
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EFFECTS  OF  BLEACHED  KRAFT  MILL  EF- 
FLUENT    ON     EARLY     LIFE     STAGES     OF 
BROWN  TROUT  (SALMO  TRUTTA  L.), 
Finnish  Game  and  Fisheries  Research  Inst.,  Helsin- 
ki. Fisheries  Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-05571 


Water  Research  WATRAG,  Vol.  21,  No.   11, 
1311-1318,  November   1987.  7  fig,   1   tab,  23  re 

Descriptors:  'Salts,  'Inorganic  compounds, 
•Water  analysis,  'Chromatography,  'Pollutant 
identification,  Pollutants,  Organic  matter,  Organic 
compounds,  Hydrogen  ion  concentration,  Adsorp- 
tion, Molecular  weights,  Distribution  patterns. 

Effects  of  inorganic  salts  in  Sephadex-gel  chroma- 
tography of  aquatic  organic  substances  were  stud- 
ied using  Sephadex  G-15  and  samples  of  peatbog 
water,  river  water,  and  a  secondary  effluent.  A 
substantial  proportion  of  organic  substances  from 
all  the  water  types  showed  a  pH-dependent  revers- 
ible adsorption  affinity  to  the  gel  matrix.  The  pres- 
ence of  inorganic  salts  in  the  samples  before  frac- 
tionation can  manifest  itself  in  entirely  misleading 
results  of  the  separation  of  organic  substances  ac- 
cording to  their  molecular  weights,  since  it  causes 
the  formation  of  peaks  of  organic  substances. 
These  peaks  appear  due  to  the  changes  in  pH 
within  the  column  during  elution  of  inorganic  salts 
and  contain  molecules  of  similar  adsorptive  and 
dissociative  properties  rather  than  those  of  similar 
molecular  weights.  Sephadex-gel  chromatography 
can  be  used  for  the  correct  determination  of  mo- 
lecular weight  distribution  of  aquatic  organic  sub- 
stance provided  that  no  retention  processes  other 
than  entropy-controlled  size  exclusion  governs  the 
behavior  of  the  solute  in  the  gel.  The  influence  of 
inorganic  salts  can  be  avoided  by  eliminating  then- 
gradients  between  samples  and  eluents.  Sephadex- 
gel  chromatography  seems  to  be  limited  value  in 
the  analysis  of  molecular  weights  of  aquatic  organ- 
ic substances.  (Wood-PTT) 
W88-05586 


OCCURRENCE  OF  ROTAVIRUSES  AND  EN- 
TEROVIRUSES IN  RECREATIONAL  WATERS 
OF  OAK  CREEK,  ARIZONA, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05595 


USE  OF  MOSS-BAGS  FOR  MONITORING 
HEAVY  METALS  IN  RIVERS, 

Durham  Univ.  (England).  Dept.  of  Botany. 
M.  G.  Kelly,  C.  Girton,  and  B.  A.  Whitton. 
Water  Research  WATRAG,  Vol.  21,  No.   11,  p 
1429-1435,  November   1987.  5  fig,  4  tab,  24  ref. 

Descriptors:  'Pollutant  identification,  'Heavy 
metals,  'Moss-bags,  'Monitoring,  Rivers,  Water 
pollution,  Pollutants,  Zinc,  Cadmium,  Lead, 
Metals,  Accumulation,  Mosses,  Simulation. 

Methods  were  developed  for  the  use  of  aquatic 
mosses  in  mesh  bags  to  monitor  heavy  metal  pollu- 
tion by  measuring  concentrations  in  2-cm  tips  of 
the  widespread  species,  Rhynchostegium  ripar- 
ioides  and  (in  one  experiment)  Fontinalis  antipyre- 
tica.  Intermittent  pollution  events  were  simulated 
by  transporting  moss  from  streams  with  low  con- 
centrations to  ones  with  high  concentrations  of 
zinc,  cadmium,  and  lead  and  also,  in  one  case,  back 
from  high  to  low  concentration.  Factors  affecting 
accumulation  were  also  studied;  these  included  po- 
sition inside  the  bag,  density  of  packing,  mesh  size 
and  differences  between  moss  on  boulders  and  in 
bags.  In  general,  these  factors  influenced  accumu- 
lation only  slightly  over  a  wide  range  of  treat- 
ments. In  a  river,  metals  would  be  accumulated  by 
the  moss  whenever  a  pollutant  discharge  occurred 
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during  the  period  of  exposure  and  the  amount  of 
metal  retained  would  be  a  function  of  the  length  of 
exposure.  The  influence  of  the  amount  of  time  for 
which  moss  was  exposed  to  pollution  on  subse- 
quent loss  was  tested  for  zinc:  a  greater  proportion 
was  lost  over  the  first  2  hours  in  moss  exposed  for 
1  hour  than  24  hours.  Therefore,  successful  detec- 
tion of  a  discharge  of  short  duration  requires 
sample  collection  within  a  few  hours  of  the  occur- 
rence of  the  discharge.  The  potential  for  using  the 
moss-bag  technique  is  discussed:  it  is  robust  and 
convenient  to  handle  and  is  recommended  for 
monitoring  heavy  metals  in  stretches  of  rivers 
where  there  are  no  natural  moss  populations. 
(Wood-PTT) 
W88-05602 


DETERMINATION  OF  PHOSPHORUS  IN 
NATURAL  WATER  USING  HYDRIDE  GEN- 
ERATION AND  GAS  CHROMATOGRAPHY, 

National  Research  Inst,  for  Metals,  Tokyo  (Japan). 
For  primary  bibliographic  entry  see  Field  2K. 
W88-05608 


TOXICITY  OF  METHYLENE  CHLORIDE  TO 
LIFE  STAGES  OF  THE  FATHEAD  MINNOW, 
PIMEPHALES  PROMELAS  RAFINESQUE, 

Dow  Chemical  Co.,  Midland,  MI.  Dept.  Health 
and  Environmental  Sciences. 
D.  C.  Dill,  P.  G.  Murphy,  and  M.  A.  Mayes. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  39,  No.  5,  p  869-876, 
November,  1987.  3  tab,  11  ref. 

Descriptors:  *Methylene  chloride,  "Chlorinated 
hydrocarbons,  "Toxicity,  "Minnows,  "Growth 
stages,  Fish,  Embryonic  growth  stage,  Larval 
growth  stage,  Halomethanes,  Water  quality  stand- 
ards. 

The  chronic  toxicity  of  methylene  chloride  to  fat- 
head minnow  was  studied  to  illustrate  the  differ- 
ences in  toxicity  of  the  halomethanes.  Studies  in- 
cluded a  192-h  flow-through  acute  test  and  a  32- 
day  embryo-larval  test.  The  96-h  LC50  was  esti- 
mated to  be  502  mg/1,  and  the  192-h  LC50  was  471 
mg/1.  A  sublethal  effect,  loss  of  equilibrium,  was 
observed  at  concentrations  >  357  mg/1.  The  maxi- 
mum acceptable  toxicant  concentration,  based  on 
body  weight,  was  estimated  to  lie  between  82.5 
and  142  mg/1,  and  is  108  mg/1  expressed  as  the 
geometric  mean  of  these  two  values.  The  acute/ 
chronic  ratio  is  4.6,  indicating  a  small  difference 
between  acute  and  chronic  effects.  The  percent 
larval  survival  data  showed  that  approximately 
50%  of  the  mortalities  at  each  treatment  level 
occurred  within  four  days  of  the  day-to-mean 
hatch,  and  greater  than  95%  of  the  mortalities  had 
occurred  within  14  days  of  hatch.  It  is  concluded 
that  the  generic  grouping  of  methylene  chloride 
with  other  halomethanes  will  result  in  an  unreal- 
istically  low  aquatic  life  criterion  for  methylene 
chloride.  (Doria-PTT) 
W88-05622 


ACIDIC  PRECIPITATION  IN  SOUTHEAST- 
ERN ARIZONA:  SULFATE,  NITRATE  AND 
TRACE-METAL  DEPOSITION, 

Princeton  Univ.,  NJ.  Center  for  Energy  and  Envi- 
ronmental Studies. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-05631 


CLASSIFICATION  OF  SUSPENDED  PARTI- 
CLES IN  DEPOSITION  SAMPLES  AND  RUN- 
OFF WATER  SAMPLES  FROM  A  LIMESTONE 
CATHEDRAL, 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-05635 


ANALYSIS  OF  STATISTICAL  MONITORING 
NETWORK  DESIGN, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-05636 


MUSSELWATCHING  IN  THE  BUFFALO 
RIVER,  TIMES  BEACH  AND  LAKE  ERIE, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS. 

J.  M.  Marquenie,  D.  K.  Crawley,  and  J.  W. 

Simmers. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  AD-A181  627. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report  No.  R  86/199,  November  11,  1986.  32  p,  4 

fig,  4  tab,  13  ref,  2  append. 

Descriptors:  "Bioindicators,  "Mussels,  "Times 
Beach,  "Buffalo,  "New  York,  "Lake  Erie,  "Water 
pollution  effects,  Polychlorinated  biphenyls,  Pesti- 
cides, Buffalo  River,  Bioaccumulation,  Dikes, 
Tissue  analysis,  Monitoring. 

Mussels,  Elliptio  dilatata,  were  collected  from  a 
pristine  lake  and  exposed  in  the  Buffalo  River, 
Lake  Erie  and  a  confined  disposal  site,  Times 
Beach,  Buffalo,  New  York.  The  mussels  were  ex- 
posed in  a  natural  way,  allowing  them  to  burrow 
in  the  sediment  or  between  stones.  After  a  period 
of  about  35  days  the  mussels  were  recollected  and 
analyzed  from  PCBs,  DDE  and  HCB.  The  Buffalo 
River  was  found  to  contain  bioavailable  PCB's  and 
pesticides  in  three  stretches  only:  (1)  The  two  main 
branches,  before  they  merge  into  the  navigable 
stretch;  (2)  A  stream  passing  through  several  in- 
dustrial estates  downstream  of  Cazenovia  Creek. 
This  stretch  is  probably  affected  by  an  industrial 
discharge  of  a  mixture  comparable  to  Aroclor 
1260;  and  (3)  The  mouth  of  the  Buffalo  River 
between  the  Marina  and  the  Coast  Guard  Station. 
In  Lake  Erie,  indications  were  found  for  a  gradient 
in  PCB  concentration.  Mussels  exposed  in  Times 
Beach,  were  found  to  accumulate  large  amounts  of 
lower  chlorinated  PCBs  and  pesticides.  Remark- 
ably, they  did  not  accumulate  any  significant 
amounts  higher  chlorinated  PCBs  (hexa-  and  hep- 
tachloro-biphenyls).  The  gamut  of  PCB  congeners 
in  mussels  exposed  on  either  side  of  the  endikement 
enclosing  Times  Beach  revealed  no  evidence  of 
bioavailable  PCBs  being  transported  from  Times 
Beach  into  Lake  Erie.  (Author's  abstract) 
W88-05720 


STORAGE  AND  PRESERVATION  OF  ENVI- 
RONMENTAL SAMPLES, 

Oak  Ridge  National  Lab.,  TN. 

M.  P.  Maskarinec,  and  R.  L.  Moody. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE87-004271. 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

Report  No.  CONF-870410--11,  (1987).  10  p,  3  ref. 

EPA  Contract  No.  40-1744-86,  and  DW89932002- 

01-0. 

Descriptors:  "Environmental  samples,  "Water 
quality  control,  "Sample  preservation,  "Sampling, 
"Sample  preservation,  "Water  analysis,  "Explo- 
sives, Water  sampling,  Organic  compounds,  Chem- 
ical analysis. 

The  chemical  analysis  of  environmental  samples  is 
complicated  by  the  lack  of  a  definitive  data  base 
establishing  the  allowable  preanalytical  holding 
times  for  such  samples.  This  study  is  designed  to 
establish  the  preanalytical  holding  times  for  vola- 
tile organic  compounds  in  water  and  soil,  and 
explosives  in  water  and  soil,  under  various  storage 
conditions.  Procedures  are  also  being  developed  to 
reproducibly  prepare  the  large  number  of  samples 
necessary  to  create  such  a  data  base.  (Lantz-PTT) 
W88-05749 


EFFECT  OF  TREATMENT  ON  ASSIMILABLE 
ORGANIC  CARBON  IN  DRINKING  WATER, 

Keuringsinstituut  voor  Waterleidingartikelen,  Rijs- 

wijk  (Netherlands). 

For  primary  bibliographic  entry  see  Field  5F. 

W88-05828 


SPATIAL     HETEROGENEITY     OF     WATER 
QUALITY  PARAMETERS, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  7C. 
W88-05863 


UNCERTAINTY  IN  WATER  QUALITY  DATA, 

Colorado  State  Univ.,  Fort  Collins.  Environmental 

Engineering  Program. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-05864 


SULPHATE,  WATER  COLOUR  AND  DIS- 
SOLVED ORGANIC  CARBON  RELATION- 
SHIPS IN  ORGANIC  WATERS  OF  ATLANTIC 
CANADA, 

Inland  Waters  Directorate,  Ottawa  (Ontario). 
Water  Quality  Branch. 
G.  D.  Howell,  and  T.  L.  Pollock. 
IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  53-63,  2  fig,  6 
tab,  13  ref. 

Descriptors:  "Water  analysis,  "Statistics,  "Pollut- 
ant identification,  "Water  quality,  "Sulfates, 
"Color,  "Dissolved  organic  carbon,  "Canada,  Or- 
ganic compounds,  Colorimetry,  Chemical  analysis, 
Statistical  analysis,  Regression  analysis. 

A  large  data  set  was  utilized  to  reexamine  some  of 
the  difficulties  associated  with  the  determination  of 
sulfate  concentrations  in  highly  organic  waters.  As 
a  result  of  color  interference  (e.g.  organic  anions) 
of  colorimetric  sulfate  determinations  and  the  in- 
ability to  quantitatively  determine  organic  anion 
concentrations,  analytical  laboratories  often  per- 
form parallel  colorimetric  and  ion  chromatogra- 
phic sulfate  analyses.  Using  sulfate  data  from  At- 
lantic Canada,  a  water  color  threshold  value  of  20 
Hazen  units,  below  which  there  is  no  significant 
difference  between  the  two  analytical  techniques 
can  be  established.  Eighteen  data  sets  were  exam- 
ined to  determine  whether  or  not  historical  colori- 
metric sulfate  concentrations  could  be  corrected 
for  organic  anion  interference.  Nine  of  these  data 
sets  not  only  had  good  linear  relationships  (r- 
squared  >  =  .65)  between  delta  S04  (S04  sub 
MTB  -  S04  sub  IC)  and  water  color  but  also 
exhibited  similar  slopes.  Similar  results  were  ob- 
served for  relationships  between  delta  S04  and 
dissolved  organic  carbon,  although  the  correlation 
coefficients  were  lower  than  those  observed  for 
the  delta  S04  versus  color  regressions.  These  re- 
sults indicate  that  correction  of  S04  sub  MTB  data 
for  headwater  sites  or  sites  draining  one  or  more 
headwaters  (i.e.  those  which  have  highly  variable 
water  colors)  can  be  accomplished  using  a  general 
correction  equation.  (See  also  W88-05862)  (Au- 
thor's abstract) 
W88-05867 


SULFATE  IN  COLOURED  WATERS.  I.  EVAL- 
UATION OF  CHROMATOGRAPHIC  AND 
COLORIMETRIC  DATA  COMPATIBILITY, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

V.  Cheam,  A.  S.  Y.  Chau,  and  S.  Todd. 
IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  64-78,  17  fig,  6 
tab,  19  ref. 

Descriptors:  "Statistics,  "Sulfates,  "Color,  "Water 
quality,  "Pollutant  identification,  "Chromatogra- 
phy, "Colorimetry,  Data  interpretation,  Chemical 
analysis,  Organic  carbon,  Methyl  thymol  blue. 

The  compatibility  and  reliability  of  colorimetric 
and  chromatographic  S04  data  were  evaluated. 
The  multiple  standard  addition  technique  was  ap- 
plied to  numerous  natural  and  humic  acid  fortified 
waters.  A  total  of  more  than  20  different  waters 
was  used,  in  which  the  color  ranged  from  50  to  440 
Hazen  units  and  the  organic  carbon  from  0.7  to  20 
ppm.  For  the  first  time,  it  was  demonstrated  that 
ion  chromatography  (IC)  data  on  organic-contami- 
nated colored  waters  are  reliable.  It  was  also  con- 
firmed that  the  Methyl  Thymol  Blue  (MTB)  color- 
imetric data  were  biased  high.  An  approach  for 
salvaging  historical  colorimetric  data  was  found 
and  is  briefly  summarized  as  follows:  (1)  There  is 
no  simple  and  universal  correction  factor  which 
readily  converts  the  historical  data  to  true  S04 
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values;  and  (2)  for  a  specific  amount  and  nature  of 
organic  matter,  there  exists  a  relationship  between 
S04  determined  by  MTB  and  S04  determined  by 
IC.  Thus,  to  salvage  historical  MTB  data,  one 
simply  obtains  case  by  case  the  two  types  of  S04 
values,  relates  them  by  a  polynomial  equation,  and 
interpolates  the  corresponding  historical  values  to 
obtain  the  expected  true  S04  values.  The  case  by 
case  treatment  can  involve  a  specific  site,  river, 
lake,  or  a  group  of  them  which  have  a  similar 
amount  and  nature  of  organic  matter.  (See  also 
W88-05862)  (Lantz-PTT) 
W88-05868 


ESTIMATION  OF  DISTRIBUTIONAL  PARAM- 
ETERS FOR  CENSORED  WATER  QUALITY 
DATA, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-05872 


STATISTICAL    INFERENCES    FROM    COLI- 
FORM  MONITORING  OF  POTABLE  WATER, 

For  primary  bibliographic  entry  see  Field  7C. 
W88-05875 


MODELLING  OF  BACTERIAL  POPULATIONS 
AND  WATER  QUALITY  MONITORING  IN 
DISTRIBUTION  SYSTEMS, 

Centre  des  Sciences  de  PEnvironment,  Metz 
(France). 

A.  Maul,  A.  H.  El-Shaarawi,  and  J.  C.  Block. 
IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  194-214,  5  fig,  3 
tab,  15  ref. 

Descriptors:  'Statistics,  *Statistical  models,  •Bac- 
teria, 'Water  quality  control,  'Monitoring,  'Metz, 
•France,  Water  distribution,  Spatial  distribution, 
Temporal  distribution,  Microbiological  studies, 
Data  interpretation,  Sampling. 

Bacteriological  surveys  were  performed  on  the 
drinking  water  distribution  system  of  the  city  of 
Metz  in  France,  according  to  a  systematic  sam- 
pling design  to  determine  the  spatial  and  temporal 
distribution  of  heterotrophic  bacteria  in  the  net- 
work. A  non-hierarchical  nearest-centroid  cluster- 
ing method  was  used  for  dividing  the  water  distri- 
bution system  into  zones  corresponding  to  different 
levels  of  bacterial  density.  Since  the  frequency 
distributions  of  microorganisms  within  the  zones 
could  be  modelled  by  the  negative  binomial  distri- 
bution, the  water  distribution  system  studied  may 
be  considered  as  being  composed  of  several  hetero- 
geneous subsystems.  Information  on  the  spatial  and 
temporal  variability  of  bacteriological  data  was 
used  to  develop  a  sampling  design  for  use  in  future 
water  quality  monitoring.  Under  the  assumption 
that  the  objective  of  monitoring  is  to  determine 
whether  or  not  the  mean  bacterial  density  of  the 
water  exceeds  a  specific  standard,  a  criterion  is 
given  which  determines  the  optimal  number  of 
sampling  stations  allocated  to  each  zone  in  case  of 
a  one-run  sampling  design.  These  stations  are  de- 
termined by  assuming  that  either  the  risk  of  sam- 
pling (i.e.,  making  the  wrong  decision)  is  prespeci- 
fied  or  that  the  total  number  of  stations  to  be 
sampled  is  predetermined.  (See  also  W88-05862) 
(Author's  abstract) 
W88-05876 


REPORTING  BACTERIOLOGICAL  COUNTS 
FROM  WATER  SAMPLES:  HOW  GOOD  IS 
THE  INFORMATION  FROM  AN  INDIVIDUAL 
SAMPLE, 

Central  Public  Health  Lab.,  London  (England). 
Communicable  Disease  Surveillance  Centre. 
H.  E.  Tillett. 

IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  221-230,  2  fig,  4 
tab,  7  ref. 

Descriptors:  'Statistics,  'Bacterial  analysis,  'Water 
sampling,  Statistical  analysis,  Performance  evalua- 


tion.    Microbiological    studies,     Drinking    w.n 
Membrane  filtration. 

In  Britain,  bacteriological  examination  of  drinking 
and  recreational  waters  is  often  assessed  using  the 
multiple  dilution  ("multiple  tube')  method  or,  if  not, 
by  the  membrane  filtration  technique.  Evidence 
from  quality  control  trials,  where  replicate  simulat- 
ed specimens  were  issued  to  volunteer  laboratories, 
shows  that  coliform  counts  from  membrane  filtra- 
tion tended  to  be  lower  than  the  intended  result. 
The  multiple  tube  method  was  more  sensitive  in 
detecting  the  bacteria  in  waters  with  low  contami- 
nation. Membrane  filtration  gives  a  precise  count 
whereas  the  multiple  tube  method  gives  an  estimat- 
ed count  which  should  be  qualified  by  a  range  of 
probable  counts.  Published  tables  of  most  probable 
numbers  (MPN)  of  bacteria  use  exponential  ap- 
proximations which  require  the  assumption  that 
the  water  examined  comes  from  a  large  body  of 
homogeneous  water.  Some  MPN's  have  been  re- 
calculated without  making  any  such  assumption 
and  using  occupancy  theory.  It  is  suggested  that,  in 
situations  where  there  are  close  contenders  for  the 
title  MPN,  a  range  of  probable  numbers  should  be 
quoted  rather  than  a  single  MPN.  If  the  bacterio- 
logical content  of  the  water  is  being  compared 
with  a  Standard,  then  the  question  becomes  wheth- 
er the  whole  of  the  'probable  range'  of  counts 
should  pass  this  Standard.  The  bacteriological 
result  from  a  single  water  sample  should  be  report- 
ed with  care.  It  should  be  made  clear  that  it 
represents  that  place  at  that  time  only.  It  gives  no 
information  about  likely  ranges  of  counts  at  the 
water  source,  except  in  the  unlikely  situation  that 
the  sample  comes  from  a  homogeneous  body  of 
water.  (See  also  W88-05862)  (Author's  abstract) 
W88-05878 


IMPLICATIONS  OF  SUBSURFACE  BIOLOGI- 
CAL ACTIVITY  FOR  MONITORING  UNDER- 
GROUND STORAGE  TANKS, 

Robert   S.    Kerr   Environmental    Research   Lab., 

Ada,  OK. 

B.  H.  Wilson. 

IN:  Processes  Affecting  Subsurface  Transport  of 

Leaking  Underground  Tank  Fluids.  EPA  Report 

No.  EPA/600/6-87/005,  June  1987.  p  61-66,  12  ref. 

Descriptors:  'Fate  of  pollutants,  'Underground 
storage,  *Biomonitoring,  'Bioindicators,  'Leaking, 
Microbiological  studies,  Soil  bacteria,  Nutrients, 
Chemical  reactions,  Chemical  analysis,  Monitor- 
ing, Iron,  Oxygen,  Methane. 

The  vast  majority  of  microbes  in  the  subsurface  are 
firmly  attached  to  soil  particles.  As  a  result,  nutri- 
ents must  be  brought  by  advection  or  diffusion 
through  the  mobile  phases,  water  and  soil  gas.  In 
the  most  common  case,  the  organic  compounds  to 
be  consumed  for  energy  and  cell  synthesis  is 
brought  in  aqueous  solution  in  infiltrating  water. 
At  the  same  time  oxygen,  the  electron  acceptor 
used  to  oxidize  the  carbon  source,  is  brought  be 
diffusion  through  the  soil  gas.  In  the  unsaturated 
zone,  volatile  organic  compounds  can  also  move 
readily  as  vapors  in  the  soil  gas.  Blow  the  water 
table  all  transport  must  be  through  liquid  phases, 
and  as  a  result  the  prospects  for  aerobic  metabo- 
lism is  severely  limited  by  the  very  low  solubility 
of  oxygen  in  water.  In  the  final  analysis,  predic- 
tions of  biological  activity  encompass:  (1)  The 
stoichiometry  of  the  metabolic  process;  (2)  The 
concentration  of  the  required  nutrients  in  the 
mobile  phases;  (3)  The  advective  flow  of  the 
mobile  phases  or  the  steepness  of  concentration 
gradients  within  the  phases;  (4)  The  opportunity 
for  colonization  of  the  subsurface  by  metabolically 
capable  organisms;  and  (5)  The  toxicity  exhibited 
by  the  waste  or  a  co-occurring  material.  Biological 
processes  have  two  obvious  implications  for  moni- 
toring releases  from  underground  storage  tanks. 
Soil  microbes  can  consume  a  small  leak  and  can 
prevent  the  spread  of  organic  contaminants;  in  this 
way  they  effectively  mask  the  presence  of  the  leak. 
In  this  role  biological  activity  protects  the  quality 
of  associated  groundwater,  but  it  greatly  compli- 
cates the  task  of  monitoring  for  a  leak  by  chemical 
analysis  for  compounds  originally  present  in  the 
tank.  The  second  implication  follows  from  the 
first.  If  release  of  organic  materials  elicits  biologi- 
cal activity,  it  may  be  more  convenient  to  monitor 


fin  some  other  consequence  <>l  metabolism,  par- 
ticularly if  the  concentration  of  the  released  mat* 
rial  is  reduced  below  the  analytical  detection  limit. 
The  most  promising  candidates  are:  (1)  reduction 
in  oxygen  concentration;  (2)  increase  in  soluble 
iron;  (3)  methane  production;  and  (4)  a  reduction 
in  electrode  potential  associated  with  changes  in 
the  redox  status  of  the  subsurface  environment. 
(See  also  W88-05901)  (Lantz-PTT) 
W88-05905 


PESTICIDE  ASSESSMENT  GUIDELINES,  SUB- 
DIVISION E,  HAZARD  EVALUATION:  WILD- 
LIFE AND  AQUATIC  ORGANISMS, 

Environmental    Protection   Agency,   Washington, 
DC.  Office  of  Pesticide  Programs. 
C.  E.  Laird. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-207700. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Series  72-1  to  72-5,  Aquatic  Testing  for  Marine/ 
Estuarine  and  Freshwater  Fish  and  Invertebrates: 
Addendum  2  on  Data  Reporting.  EPA  Report  No. 
EPA-540/09-87-198,  December  1986.  65  p,  25  tab. 

Descriptors:  'Guidelines,  'Pesticides,  'Water  pol- 
lution effects,  'Fish,  'Aquatic  environment,  'In- 
vertebrates, Estuaries,  Marine  environment, 
Shrimp,  Oysters. 

The  Data  Reporting  Guideline  (DRG)  for  Aquatic 
Testing  for  Marine/Estuarine  and  Freshwater  Fish 
and  Invertebrates,  series  72-1  to  72-5,  gives  guid- 
ance to  pesticide  registrants  on  the  format  for  their 
study  report  so  that  the  Agency  can  review  it 
efficiently.  It  clarifies  sections  in  the  existing  Pesti- 
cides Assessment  Guidelines,  Subdivision  E,  on 
data  reporting  and  provides  an  outline  for  study 
reports  and  describes  the  topics  and  the  order  in 
which  they  should  be  addressed.  This  DRG  actual- 
ly contains  guidance  for  reports  on  nine  topics:  72- 
1,  Acute  Toxicity  Test  for  Freshwater  Fish;  72-2, 
Acute  Toxicity  Test  for  Freshwater  Aquatic  In- 
vertebrates; 72-3,  Acute  Toxicity  Test  for  Shrimp; 
72-3,  Acute  Toxicity  Test  for  Estuarine  and 
Marine  Fish;  72-3,  Oyster  Embryo  Test;  72-3  Shell 
Deposition  Study  for  Oyster;  72-4,  Fish  Early  Life- 
Stage;  72-4,  Aquatic  Invertebrate  Life-Cycle;  and 
72-5,  Life  Cycle  Tests  for  Fish.  Data  submitters 
can  use  the  DRG  in  preparing  their  reports  for 
submission  to  EPA  to  meet  40  CFR  158  require- 
ments for  the  registration  of  pesticides.  (Author's 
abstract) 
W88-05906 
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ORGANOCHLORINE  AND  PCB  RESIDUES  IN 
LAKE  ERIE  MINK  POPULATIONS, 

Alberta  Environmental  Centre,  Vegreville. 

G.  Proulx,  D.  V.  C.  Weseloh,  J.  E.  Elliott,  S. 

Teeple,  and  P.  A.  M.  Anghem. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.  6,  p  939-944, 

1987.  1  fig,  2  tab,  18  ref. 

Descriptors:  'Poly chlorinated  biphenyls,  'Mink, 
'Chlorinated  hydrocarbons,  'Path  of  pollutants, 
'Bioaccumulation,  Food  chain,  Tissue  analysis, 
Organic  compounds,  Fish. 

PCB  poisoning  has  been  found  in  mink  (Mustela 
vison)  fed  on  Great  Lakes  fish  but  its  occurrence  in 
wild  mink  populations  is  poorly  knowns.  The  ob- 
jective of  this  study  was  to  determine  whether 
mink  from  the  Lake  Erie  basin  were  accumulating 
levels  of  PCB  and  organochlorine  residues  high 
enough  to  cause  health  effects.  The  skinned  car- 
casses of  55  wild  mink  caught  in  November  and 
December  1978  and  1979,  and  from  January  to 
March  1979,  were  obtained  from  trappers  through 
the  Ontario  Ministry  of  Natural  Resources.  PCBs 
were  quantified  by  capillary  gas  chromatography 
against  a  1:1  standard  mixture  of  Aroclor 
1254:1260.  Geometric  means  were  calculated  for 
all  residue  data  as  a  measure  of  central  tendency 
because  of  the  logarithmic  distribution  of  the  data. 
The  logarithmic  means  of  the  residues  were  com- 
pared to  each  other  in  analyses  of  variances  and  t- 
tests.  Levels  of  PCB  1254/1260  detected  in  mink 
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body  homogenates  varied  from  0.06  to  7.37  ppm, 
on  a  wet  weight  basis,  and  from  0.8  to  117.7  ppm, 
on  a  lipid  weight  basis.  Analyses  of  variance 
showed  a  significant  difference  between  the  loga- 
rithmic means  of  the  mink  samples  on  a  wet  weight 
basis  and  on  a  lipid  weight  basis.  Both  sets  of  data 
indicated  that  mink  samples  from  Mersea  and 
Dunn-Rainham  Townships  in  Ontario  had  very 
high  mean  PCB  levels,  similar  (p  >0.05)  to  each 
other  but  significantly  (p  <0.005)  greater  than 
those  of  other  regions.  (Alexander-PTT) 
W88-05108 


FLUORIDE  POLLUTION  IN  A  SALT  MARSH: 
MOVEMENT  BETWEEN  SOIL,  VEGETATION, 
AND  SHEEP, 

Centraal  Diergeneeskindig  Inst.,  Lelystad  (Nether- 
lands). 

A.  J.  Baars,  H.  van  Beek,  T.  J.  Spierenburg,  G.  J. 
de  Graaf,  and  W.  G.  Beeftink. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  39,  No.  6,  p  945-952, 
1987.  3  fig,  2  tab,  16  ref. 

Descriptors:  'Fluorides,  'Salt  marshes,  *Sheep, 
•Path  of  pollutants,  *Bioaccumulation,  Food 
chain,  Tissue  analysis,  Seasonal  variation,  Bioavai- 
lability, Grasses. 

The  occurrence  of  fluoride,  an  environmental  con- 
taminant known  to  be  spread  by  water  and  air,  was 
investigated  in  the  salt  marshes  of  the  River 
Scheldt  in  the  Netherlands.  Soil  and  vegetation 
were  sampled  monthly  from  May  1983,  to  July 
1984.  Selected  samples  were  also  taken  from  Octo- 
ber 1984,  to  May  1985.  Soil  samples  were  taken 
from  0.20  cm  depth  on  high,  middle  and  low 
locations  on  the  marsh,  based  upon  tidal  submer- 
gence. Plants  were  taken  from  species  commonly 
consumed  by  sheep.  During  the  second  period  of 
investigation,  samples  of  meadow  grass  were  also 
taken  at  three  locations  on  the  land  side  of  the 
dike.  Sheep  feces  and  urine  were  sampled  monthly. 
Rib  material  was  removed  from  sheep  that  died  or 
were  slaughtered  during  the  study.  Regularly,  a 
veterinary  inspection  of  the  flock  was  done.  The 
fluoride  content  ranges  from  80  to  140  mg/kg  dry 
matter,  which  does  not  particularly  indicate  pollu- 
tion. In  contrast  to  soil,  the  fluoride  content  of 
vegetation  shows  a  seasonal  variation,  levels  in 
early  spring  are  about  4  times  higher  than  in  late 
summer.  This  indicates  a  relation  with  the  growth 
cycle  of  the  plants.  Although  this  seasonal  varia- 
tion was  seen  in  all  species  studied,  there  is  also  a 
considerable  difference  between  species.  A  rough 
estimation  of  the  fluoride  balance  of  the  sheep  was 
made  assuming  a  daily  intake  of  1.5  kg  plant  mate- 
rial (on  a  dry  matter  base)/animal,  a  manure  pro- 
duction of  0.5  kg  dry  material/day  and  a  urine 
production  of  0.5  to  4  L/day.  The  average  F 
content  of  the  plant  material  was  52  mgAg,  the 
feces  contained  14  mg/kg,  and  the  mean  urine 
concentration  was  5  mg/L.  Hence  the  bioavailabi- 
lity of  the  F  appears  to  be  about  65  to  90%. 
(Alexander-PTT) 
W88-05109 


CHLORINATED  PESTICIDE  RESIDUES  IN 
SEDIMENTS  FROM  THE  ARABIAN  SEA 
ALONG  THE  CENTRAL  WEST  COAST  OF 
INDIA, 

National  Inst,  of  Oceanography,  Panaji  (India). 
A.  Sarkar,  and  R.  S.  Gupta. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  39,  No.  6,  p  1049-1054, 
1987.  1  fig,  1  tab,  12  ref. 

Descriptors:  *Path  of  pollutants,  'Chlorinated  hy- 
drocarbons, *Halogenated  pesticides,  'Pesticides, 
♦Sediments,  'Arabian  Sea,  India,  DDD,  DDT, 
DDE,  Organic  compounds,  Fate  of  pollutants,  Me- 
tabolites. 

An  attempt  was  made  to  identify  and  quantify 
some  of  the  chlorinated  pesticide  residues  in 
marine  sediments  collected  from  different  region 
along  the  central  west  coast  of  India.  Residues  of 
BHC,  Aldrin,  Dieldrin,  pp'-DDT,  op'-DDT,  pp'- 
DDE,  op'-DDE  and  pp'-DDD  were  identified  and 
quantified  in  the  sediments;  op'-DDD  was  not  de- 
tected in  any  of  the  sediment  samples  collected. 


This  may  be  attributed  to  the  fact  that  the  conver- 
sion of  this  particular  metabolite  from  op'-DDT  is 
very  unlikely  in  the  marine  environment.  Among 
the  organochlorine  pesticides  detected,  BHC  was 
detected  in  almost  all  the  sediment  samples  at 
concentration  between  0.44  and  17.9  ng/g.  Aldrin 
was  detected  in  a  few  of  the  sediment  samples;  its 
concentration  was  within  the  range,  0.95  to  35.7 
ng/g.  Dieldrin  was  detected  in  only  one  sample. 
This  may  be  attributed  to  the  limited  use  of  this 
particular  pesticide.  As  far  as  the  presence  of  DDT 
and  its  metabolites  are  concerned  it  was  observed 
that  pp'-DDT  was  detected  only  in  four  out  of 
fourteen  samples  collected  so  far,  whereas  op'- 
DDT  was  detected  only  in  two  samples.  Among 
the  metabolites  of  DDT,pp'-DDE  and  op'-DDE 
(44.6  ng/g)  were  estimated  from  the  sediment 
sample  collected  from  the  Ratnagiri  coast  whereas 
that  of  op'-DDE  (159  ng/g)  was  detected  from  the 
sediment  near  the  Marmagao  coast.  This  may  be 
expected  due  to  the  considerable  degradation  of 
DDT  to  DDE  in  the  coastal  sediments.  Unlike 
DDE,  pp'-DDD  was  detected  in  one  sediment 
sample  only.  The  conversion  of  pp'-DDT  to  pp'- 
DDD  is  very  insignificant  in  the  marine  sediments. 
On  the  other  hand,  the  conversion  of  DDT  to 
DDE  is  fairly  considerable  in  the  marine  sedi- 
ments. The  residue  levels  of  all  the  organochlorine 
pesticides  detected  so  far  are  in  the  following 
order:  Dieldrin  <  pp'-DDD  <  op'-DDE  <  pp'- 
DDT  <  pp'-DDE  <  Aldrine  <  BHC.  (Alexan- 
der-PTT) 
W88-05118 


FACTORS  rNFLUENCING  THE  ACCUMULA- 
TION OF  SEDIMENT-SORBED  HEXACHLOR- 
OBIPHENYL  BY  MIDGE  LARVAE, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Zoology  and 

Entomology. 

C.  M.  Swindoll,  and  F.  M.  Applehans. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.  6,  p  1055-1062, 

1987.  6  fig,  12  ref. 

Descriptors:  'Path  of  pollutants,  'Bioaccumula- 
tion,  'Polychlorinated  biphenyls,  'Midges, 
'Larvae,  'Sediments,  Organic  compounds,  Biode- 
gradation,  Population  exposure,  Substrates. 

The  importance  of  abiotic  and  biotic  factors  to  the 
bioaccumulation  of  sediment-sorbed  hydrophobic 
organic  compounds  by  benthic  organisms  was 
studied.  Hexachlorobiphenyl  (HCB)  was  chosen  as 
the  model  substrate  because  it  is  extremely  stable 
and  shows  no  indication  of  being  biodegradable 
and  thus  is  representative  of  organic  compounds 
which  pose  the  greatest  ecological  hazard.  Factors 
examined  were  substrate  type,  organic  content  of 
substrate,  concentration,  temperature  and  biologi- 
cal viability.  The  bioaccumulation  of  HCB  result- 
ing from  exposure  to  contaminated  substrate  was 
characterized  by  an  initial  phase  of  rapid  uptake 
followed  by  a  progressively  slower  accumulation. 
The  rapidity  of  bioaccumulation  was  probably  the 
result  of  the  HCB  concentration  gradient  which 
existed  when  the  midges  were  initially  exposed  to 
the  contaminated  substrate;  midge  HCB  uptake 
slowed  as  equilibrium  concentrations  were  ap- 
proached. Steady-state  concentrations  were  ob- 
tained in  all  experiments  within  4  to  5  days  expo- 
sure. HCB  bioaccumulation  from  different  con- 
taminated substrates  was  significantly  different  and 
followed  this  sequence:  natural  sediment  (ns)  < 
oxidized  sediment  (OS)  <  sand  (sa)  <  kaolinite 
(KA)  which  is  approximately  the  inverse  of  that  of 
the  surface  area  of  the  substrates.  The  data  indicate 
that  the  physical  process  of  equilibrium  partition- 
ing was  responsible  for  HCB  bioaccumulation 
from  contaminated  sediment.  However,  biological 
activity  contributed  to  this  partitioning  process  and 
would  be  expected  to  be  important  to  bioaccumu- 
lation in  the  environment.  The  bioavailability  of 
HCB  was  inversely  related  to  surface  area  and 
organic  content  of  the  substrate,  and  proportional 
to  concentration.  (Alexander-PTT) 
W88-05119 


INVESTIGATION  OF  AMERICAN  LOBSTER, 
HOMARUS  AMERICANUS,  FOR  THE  PRES- 
ENCE OF  CHLORINATED  DIBENZO-P-DIOX- 
INS  AND  DIBENZOFURANS, 


Ontario   Ministry  of  the  Environment,   Rexdale. 

Lab.  Services  Branch. 

R.  E.  Clement,  H.  M.  Tosine,  V.  Taguchi,  C.  J. 

Musial,  and  J.  F.  Uthe. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.  6,  p  1069-1075, 

1987.  1  fig,  2  tab,  13  ref. 

Descriptors:  'Path  of  pollutants,  'Polychlorinated 
dibenzodioxins,  'Polychlorinated  dibenzofurans, 
•Lobsters,  Effluents,  Tissue  analysis,  Industrial 
wastes,  Isomers,  Organic  compounds. 

American  lobsters  (Homarus  americanus)  on  the 
Atlantic  coast  of  Canada  were  investigated  for  the 
presence  of  polychlorinated  dibenzo-p-dioxin 
(PCDD)  and  polychlorinated  dibenzofuran 
(PCDF).  Sample  site  1  is  within  the  Miramichi 
River  estuary  which  receives  input  from  a  wood- 
preservation  plant.  Site  2  is  within  Chaleur  Bay 
approximately  13  km  from  a  lead  smelter.  Sites  3 
and  4  are  in  the  South  Arm  and  mouth  of  Sydney 
Harbor.  The  South  Arm  of  Sydney  Harbor  re- 
ceives the  effluent  from  a  coal-coking  plant  and 
steel  mill  which  has  resulted  in  substantial  contami- 
nation of  lobsters  by  polycyclic  aromatic  hydro- 
carbons. Site  5  is  distant  from  known  sources  of 
PCDD  and  PCDF  and  served  as  the  control 
sample  site.  No  tetrachloro  dibenzo-p-dioxin 
(TCDD)  congeners  were  detected  in  any  of  the 
samples,  while  tetrachloro  dibenzofuran  (TCDF) 
was  the  only  congener  found  in  all  samples.  The 
higher  chlorinated  congeners  (hepta,  octa)  pre- 
dominated for  PCDD,  the  lower  chlorinated  con- 
geners (tetra,  penta)  were  the  most  abundant  for 
PCDF.  Composite  samples  taken  near  sources  of 
known  pollution  (sites  1,2,3)  exhibited  greater 
PCDD  and  PCDF  concentrations  than  samples 
from  remote  locations  (site  5).  Average  digestive 
gland  PCDD  concentrations  were  22  ppt  in  lob- 
sters captured  near  contamination  sources.  No 
PCDDs  were  detected  in  the  'clean'  area  sample. 
Average  PCDF  concentrations  were  400  ppt  in 
contaminated  samples  and  60  ppt  in  clean  area 
samples.  Isomer  patterns  are  important  because 
they  may  give  clues  to  the  specific  sources  of 
pollutants.  For  hexachlorinated  and  heptachlorin- 
ated  PCDD  and  PCDF,  within-congener  isomer 
patterns  were  the  same  in  all  samples  where  these 
compounds  were  detected.  Patterns  for  TCDF 
were  also  similar  in  all  samples,  except  for  the 
relative  abundance  of  one  peak  which  eluted  at  the 
correct  retention  time  for  2,3,7, 8-TCDF.  This  peak 
varied  from  5%  to  47%  of  total  TCDF.  The 
percent  of  total  TCDF  for  this  peak  is  28%  (1),  7% 
(2,3),  13%  (4)  and  35%  (5).  (Alexander-PTT) 
W88-05121 


ORGANOCHLORINE  AND  METAL  POLLU- 
TION IN  AQUATIC  ORGANISMS  SAMPLED 
IN  THE  DONANA  NATIONAL  PARK  DURING 
THE  PERIOD  1983-1986, 

Consejo  Superior  de  Investigaciones  Cientificas, 
Madrid  (Spain).  Inst,  de  Quimica  Organica  Gener- 
al. 

C.  Rico,  L.  M.  Hernandez,  J.  Gonzalez,  M.  A. 
Fernandez,  and  M.  C  Montero. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  39,  No.  6,  p  1076-1083, 
1987.  2  fig,  4  tab,  6  ref. 

Descriptors:  'Path  of  pollutants,  'Pollutant  identi- 
fication, 'Polychlorinated  biphenyls,  DDT,  DDE, 
'Organochlorine  compounds,  'Heavy  metals, 
Fish,  Crayfish,  Eels,  Frogs,  Cadmium,  Copper, 
Zinc,  Lead,  Mercury,  Aquatic  animals,  Bioaccu- 
mulation. 

Samples  of  aquatic  organisms  were  obtained  from 
the  principal  waterway  of  Donana  National  Park 
of  SW  Spain  to  determine  the  degree  of  organoch- 
lorine and  metal  contamination.  The  aquatic  spe- 
cies chosen  for  analysis  were:  American  crayfish 
(Procambarus  clarckii),  carp  (Cyprinus  carpio), 
barbel  (Barbus  barbus),  grey  mullet  (Mugil  capito), 
eel  (Anguilla  anguilla),  and  frog  (Rana  perezi). 
DDE  residues  were  detected  in  all  of  the  fish,  none 
of  these  were  above  the  critical  level  of  1  ppm. 
PCBs  were  detected  in  all  samples,  but  only  two 
species,  from  Huerta  de  las  Arenas  (Anguilla  an- 
guilla) and  Canal  del  Cherry  (Cyprinus  carpio) 
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were  above  the  critical  level  of  0.5  pom.  Overall 
reddue  appeared  greater  in  eels  than  those  detect- 
ed in  the  other  fish.  Heavy  metals  were  detected  in 
all  of  the  samples.  Levels  of  metals  decreased  in 
order  Zn  >  Cu  >  Pb  >  Hg  >  Cd.  No  significant 
difference  could  be  observed  in  pollutant  residue 
concentrations  due  to  location,  and  only  significant 
differences  in  PCB  concentrations  were  observed 
from  the  three  years;  the  major  accumulation  of 
these  pollutants  was  observed  in  1985,  in  general. 
There  are  highly  significant  positive  correlations 
between  HCHt/DDTt,  PCBs/DDTs,  Cd/Pb,  Cd/ 
Cu,  Cd/Zn,  Pb/Cu,  Pb/Zn,  and  Cu/Zn;  there  are 
significant  positive  correlations  between  Hg/ 
DDTt  and  Hg/PCBs.  These  correlations  may  be 
the  result  of  similar  storage  characteristics  or  simi- 
lar distribution  patterns  in  ecosystems.  (Alexander- 
PTT) 
W88-05122 


EXAMINATION  OF  SOX,  NOX  AND  TRACE 
METAL  WASHOUT  RATIOS  OVER  THE 
WESTERN  ATLANTIC  OCEAN, 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 
G.  T.  Wolff,  T.  M.  Church,  J.  N.  Galloway,  and 
A.  H.  Knap. 

Atmospheric  Environment  ATENBP,  Vol.  21,  No. 
12,  p  2623-2628,  December   1987.  3  tab,   19  ref. 

Descriptors:  'Acid  rain,  'Sulfur  oxides,  *Nitrogen 
oxides,  *Water  pollution  sources,  *Trace  metals, 
•Bermuda,  'Path  of  pollutants,  Precipitation,  Air 
pollution,  Sulfates,  Nitrates. 

During  January  and  February  1983,  simultaneous 
measurements  of  sulfur  oxides,  nitrogen  oxides  and 
some  trace  metals  were  made  in  both  air  and 
precipitation  samples  on  Bermuda.  Washout  ratios 
for  a  variety  of  species  were  calculated.  From  the 
trace  metal  data,  it  was  estimated  that  the  mean 
washout  ratio  for  fine  particles  (diameter  <  2.5 
microns)  is  on  the  order  of  270.  Washout  ratios  for 
fine  S04{2-)  are  2-14  times  greater.  This  finding 
and  the  observation  that  the  NH4(+)/S04(-) 
molar  ratio  is  lower  in  precipitation  than  in  the 
particulate  phase  suggests  that  in-cloud  S02  oxida- 
tion is  occurring.  Fine-  and  coarse-diameter  (2.5-10 
microns)  particulate  N03(-)  plus  HN03  appear  to 
account  for  the  N03(-)  in  precipitation  for  most  of 
the  events.  (Author's  abstract) 
W88-05123 


CONCENTRATION  AND  DEPOSITION  OF  NI- 
TRATE, SULFATE  AND  AMMONIUM  AS  A 
FUNCTION  OF  WIND  DIRECTION  FROM 
PRECIPITATION  SAMPLES, 

State  Univ.  of  New  York  at  Stony  Brook.  Lab.  for 

Planetary  Atmospheres  Research. 

K.  R.  Sperber. 

Atmospheric  Environment  ATENBP,  Vol.  21,  No. 

12,  p  2629-2641,  December  1987.  11  fig,  3  tab,  37 

ref. 

Descriptors:  *Acid  rain,  'Path  of  pollutants,  'Ni- 
trates, 'Sulfates,  'Ammonium,  'Water  pollution 
sources,  'Winds,  'Precipitation,  Regional  analysis, 
Ions,  Air  pollution,  Storms,  New  York,  Statistical 
analysis. 

The  log  sub  e  concentrations  of  nitrate,  sulfate  and 
ammonium  are  normally  distributed.  The  t-test 
(using  the  log  sub  e  transformed  data)  indicates  the 
mean  concentration  of  nitrate  and  sulfate  in  hourly 
precipitation  samples,  obtained  at  Brookhaven  Na- 
tional Laboratory  on  Long  Island,  east  of  the  New 
York  Metropolitan  region,  to  be  greatest  (>  or  = 
95%  confidence  level)  when  associated  hourly 
averaged  wind  direction  is  from  the  southwest, 
west  and  northwest  regions  (each  region  is  a  45 
deg  interval  of  wind  direction).  Ammonium  con- 
centration is  significantly  greater  when  winds  are 
from  the  southwest  and  west.  Nitrate  deposition  is 
significantly  greater  when  winds  are  from  the 
southwest  and  west  with  a  secondary  peak  in  the 
southeast.  Ammonium  deposition  behaves  in  a 
similar  fashion  to  sulfate  deposition.  Moving  statis- 
tics (using  the  untransformed  data)  confirm  these 
findings  and  provide  additional  information  on  the 
behavior  of  the  species  distribution  as  a  function  of 
wind  direction.  For  each  species  the  relative  stand- 


ard deviations,  calculated  after  normalizing  the  log 
sub  e  concentrations  in  each  region  to  their  respec- 
tive means,  are  systematically  smaller  in  the  west. 
This  is  consistent  with  the  expectation  of  lower 
variability  about  the  axis  of  pollutant  input  from 
the  main  source  region.  At  better  than  a  99.9% 
confidence  level  the  F-test  indicates  nitrate  con- 
centrations to  be  more  variable  than  sulfate  con- 
centrations. This  indicates  nitrate  to  be  of  local 
origin  and  sulfate  to  be  transported  over  long 
distances  and  more  uniformly  mixed  in  compari- 
son. These  results  indicate  that  the  Lagrangian 
history  of  a  storm  system  may  be  represented  from 
data  taken  in  the  Eulerian  reference  frame.  The 
moving  statistics  indicate  the  association  of  con- 
centration and  precipitation  rate  to  be  directionally 
and  species  dependent.  (Author's  abstract) 
W88-05124 


ACID  RAIN  IN  THE  TROPICAL  FORESTS  OF 
THE  IVORY  COAST, 

Toulouse-3  Univ.  (France).  Lab.  d'Aerologie. 
J.  P.  Lacaux,  J.  Servant,  and  J.  G.  R.  Baudet. 
Atmospheric  Environment  ATENBP,  Vol.  21,  No. 
12,  p  2643-2647,  December  1987.  6  fig,  3  tab,  6  ref. 

Descriptors:  'Acid  rain,  'Africa,  'Ivory  Coast, 
•Precipitation,  'Water  pollution  sources,  Regional 
analysis,  Tropical  forests,  Climate,  Acidity. 

The  first  results  concerning  acidity  of  the  precipi- 
tation collected  over  a  period  of  1  year  (February 
1983-March  1984)  in  an  undisturbed  area  of  tropi- 
cal forest  in  the  Ivory  Coast  are  presented.  A  large 
proportion  of  the  precipitation  is  acid,  77%  has  a 
pH  below  5.6.  The  average  acidity  is  5.0,  with  a 
temporal  evolution  tending  towards  a  basic  pH 
during  the  dry  season,  characteristic  of  the  influ- 
ence of  the  Sahelian  terrigenous  dust  source,  and 
tending  towards  an  acid  pH  of  about  4.2  at  the 
beginning  of  each  humid  period.  This  result,  new 
for  an  African  tropical  forest,  confirms  the  obser- 
vations made  in  the  Amazonian  forests  or  in  those 
of  Northern  Australia.  An  extensive  research  pro- 
gram on  the  acidity  in  the  equatorial  areas  has  been 
started  in  the  forests  of  the  Ivory  Coast  and  Congo 
in  order  to  confirm  this  preliminary  study.  (Au- 
thor's abstract) 
W88-05125 


MIDWEST/WESTERN/EASTERN  U.S.  PRE- 
CIPITATION AND  AEROSOL  SULFATE:  DIF- 
FERENCES ATTRIBUTABLE  TO  NATURAL 
SOURCE  INPUTS, 

Colorado  Univ.,  Denver.  Dept.  of  Physics. 

H.  Sievering. 

Atmospheric  Environment  ATENBP,  Vol.  21,  No. 

12,  p  2525-2530,  December  1987.  3  tab,   17  ref. 

Descriptors:  'Air  pollution  sources,  'Precipitation 
chemistry,  'Aerosols,  'Acid  rain,  'Sulfates,  Re- 
gional analysis,  Minnesota,  Colorado,  Ions,  Acidi- 
ty- 
Factor  analysis  comparisons  between  the  MAP3S 
network  and  Minnesota  precipitation  chemistry 
data  show  marked  differences.  An  assessment  of 
ambient  aerosol  and  precipitation  chemistry  data 
obtained  at  several  Colorado  and  Minnesota  sites 
suggests  that  natural  source  inputs  may  contribute 
to  the  sulfate  observed  in  ambient  aerosol  and,  at 
least  partly,  explain  the  marked  differences  of  Min- 
nesota and  Colorado  precipitation  chemistry  data 
from  that  of  MAP3S  (eastern  U.S.).  However,  a 
recently  proposed  mechanism,  S02  to  S04  con- 
version on  the  surface  of  dust  particles,  may  be 
more  important  than  natural  sources  in  explaining 
western  and  midwestem  precipitation  chemistry 
data.  It  is  concluded  that  these  predominantly  non- 
acidic  S04  sources  may  explain  the  poor  associa- 
tion between  the  H(  +  )  and  S04  in  many  western 
and  some  midwestern  precipitation  chemistry  data 
sets.  (Author's  abstract) 
W88-05126 


UNDERSTANDING   GROUNDWATER   MONI- 
TORING, 

For  primary  bibliographic  entry  see  Field  7B. 
W88-05130 


PETROLEUM  POLLUTION  IN  Till  CARIBBE- 
AN, 

National   Oceanic   and    Atmospheric    Admin 
tion,  Miami,  FL.  Atlantic  Oceanographic  and  Me- 
teorological Labs. 

D.  K.  Alwood,  F.  J  Burton,  J.  E.  Corredor,  G.  R 
Harvey,  and  A.  J.  Mata-Jimenez. 
Oceanus   OCEAAK,    Vol.    30,    No.   4,    p   25-32, 
Winter  1987/88.  7  fig,  4  ref. 

Descriptors:  'Water  pollution  sources,  'Caribbean, 
•CARIPOL,  'Oil  pollution,  Beaches,  Petroleum, 
Recreation,  Water  pollution  effects. 

The  Intergovernmental  Oceanographic  Commis- 
sion (IOC)  worked  cooperatively  with  a  Steering 
Committee  of  regional  scientists  to  design  a  pro- 
gram that  would  (1)  provide  necessary  informa- 
tion, and  (2)  allow  laboratories  from  throughout 
the  region  to  participate  without  expensive,  sophis- 
ticated equipment  to  determine  the  severity  of  the 
petroleum  pollution  problem  and  monitor  its  ef- 
fects. UNEP  provided  funds  to  train  participants, 
and  for  symposia  to  present,  discuss  and  publish 
the  results.  The  program  was  named  CARIPOL, 
for  CARIbbean  POLlution  research  and  monitor- 
ing, and  the  Steering  Committee  designed  a  pro- 
gram to  monitor  three  parameters  related  to  petro- 
leum pollution:  (1)  Tar  on  beaches;  (2)  Floating 
tar;  and  (3)  Dissolved/dispersed  petroleum  hydro- 
carbons (DDPH).  During  the  following  six  years, 
CARIPOL  participants  provided  data  on  more 
than  9,000  observations  throughout  the  region.  A 
significant  level  of  petroleum  pollution  exists 
throughout  the  Wider  Caribbean.  Manifestations  of 
this  pollution  include  serious  tar  contamination  of 
windward  exposed  beaches,  high  levels  of  floating 
tar  within  the  major  currents  system,  and  very 
high  levels  of  dissolved/dispersed  hydrocarbons  in 
surface  waters.  The  sources  of  petroleum  pollution 
in  the  region  include  oil  entering  from  the  adjacent 
North  Atlantic  (50%)  and  tanker  ballast  washings 
(50%).  Effects  of  this  petroleum  pollution  include: 
(1)  tar  levels  on  many  beaches  that  either  prevent 
recreational  use,  or  require  expensive  clean-up  op- 
erations, (2)  probable  distress  and  death  to  marine 
organisms,  such  as  endangered  turtles  who  feed  on 
floating  tar;  and  (3)  responses  in  the  enzyme  sys- 
tems of  marine  organisms  that  have  been  correlat- 
ed with  declines  in  reproductive  success.  (Alexan- 
der-PTT) 
W88-05132 


CHERNOBYL:  OCEANOGRAPHIC  STUDIES 
IN  THE  BLACK  SEA, 

Woods    Hole    Oceanographic    Institution,    MA. 

Dept.  of  Chemistry. 

K.  O.  Buesseler. 

Oceanus   OCEAAK,   Vol.    30,   No.    3,   p   23-30, 

Summer  1987.  5  fig. 

Descriptors:  'Path  of  pollutants,  'Chernobyl,  'Ra- 
dioactive fallout,  'Water  pollution  sources,  'Ra- 
dionuclides, 'Radioactivity,  'Black  Sea,  Isotopes, 
Deposition,  Scavenging. 

Studies  on  the  radioactive  fallout  from  Chernobyl 
provide  information  about  the  fates  of  nuclear  dis- 
charges to  the  environment,  and  about  the  circula- 
tion of  the  nearest  body  of  salt  water  -  the  Black 
Sea.  The  major  pathway  for  release  of  radioactiv- 
ity was  through  volatilization  during  the  fire.  A 
second  mechanism  for  radionuclide  release  was 
through  mechanical  processes,  such  as  during  the 
initial  explosion  when  many  small  particles  were 
generated  from  the  reactor  core  material.  The 
composition  of  the  Chernobyl  fallout  has  changed 
quite  rapidly  since  its  release  as  the  result  of  radio- 
active decay.  Of  major  immediate  health  concern 
were  releases  of  iodine- 131,  and  cesium- 137. 
Iodine-131  is  a  highly  toxic  substance  that  is  easily 
volatilized.  More  than  a  year  later,  essentially  no  I- 
131  remains.  The  radionuclide  Cs-137  remains. 
Even  after  100  years,  10  percent  of  the  Cs-137 
released  by  Chernobyl  accident  will  still  be  present 
in  the  environment.  Of  the  major  Chernobyl  ra- 
dionuclides of  concern,  their  half-lives  range  from 
a  few  days  to  many  thousands  of  years.  Using 
highly  sensitive  radiation  detection  techniques,  Cs- 
134  and  Cs-137  signals  from  Chernobyl  were  de- 
tected in  the  surface  water  samples.  The  data  show 
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that  at  least  some  of  the  same  Chernobyl  radionu- 
clides detected  in  the  surface  waters  had  been  very 
rapidly  removed  to  the  trap  at  1.071  meters  - 
within  less  than  2  months  of  the  initial  fallout 
deposition  at  the  surface.  As  expected  by  their 
differing  chemistries,  the  removal  rates  for  a  more 
soluble  element  like  cesium  are  much  slower  than 
that  of  the  more  particle-reactive  cerium- 144  and 
ruthenium- 106.  If  the  fluxes  measured  continue,  the 
Chernobyl  cesium- 137  signal  would  take  100  to 
200  years  to  be  scavenged  from  the  surface  waters, 
while  the  cerium- 144  and  ruthenium- 106  signals 
will  be  removed  in  only  a  matter  of  years.  (Alexan- 
der-PTT) 
W88-05133 


SALINITY  MANAGEMENT  MODEL:  I.  DE- 
VELOPMENT, 

Ain  Shams  Univ.,  Cairo  (Egypt).  Dept.  of  Irriga- 
tion and  Hydrology. 

M.  M.  Nour  el-Din,  I.  P.  King,  and  K.  K.  Tanji. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.   113,  No.  4,  p  440-453, 
November  1987.  8  fig,  17  ref. 

Descriptors:  'Model  studies,  *Salinity,  *Solute 
transport,  *Leaching,  *Path  of  pollutants,  'Irriga- 
tion,  *Salts,  Bioaccumulation,  Finite  element 
method,  Simulation,  Mathematical  equations, 
Drainage,  Plants,  Roots. 

A  finite  element  model  to  simulate  salt  accumula- 
tion and  transport  as  well  as  under  drainage  in 
irrigated  croplands  is  developed.  The  model  simu- 
lates the  flow  of  water  and  salts  in  a  saturated- 
unsaturated  soil  system,  including  water  uptake  by 
plant  roots.  The  finite  element  method  is  used  to 
solve  the  mathematical  equations  that  describe  this 
problem,  and  the  different  components  of  the  pro- 
gram are  examined.  An  analysis  is  carried  out  on 
application  efficiency,  the  quality  of  the  applied 
water,  and  the  irrigation  schedule  to  ascertain  their 
impacts  on  salinity  levels  in  the  soil  profile.  This 
model  can  evaluate  the  consequences  of  irrigation 
management  decisions  on  the  salt  loads  leached  to 
the  drainage  system.  An  example  of  the  model 
application  is  given.  (See  also  W88-05135)  (Au- 
thor's abstract) 
W88-05134 


SALINITY  MANAGEMENT  MODEL:  II.  1- 
AND  2-D  APPLICATIONS, 

Ain  Shams  Univ.,  Cairo  (Egypt).  Dept.  of  Irriga- 
tion and  Hydrology. 

M.  M.  N.  el-Din,  I.  P.  King,  and  K.  K.  Tanji. 
Journal   of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.    113,  No.  4,  p  454-468, 
November  1987.  17  fig,  2  tab,  6  ref. 

Descriptors:  *Model  studies,  *Salinity,  *Solute 
transport,  *Path  of  pollutants,  *Irrigation,  'Salts, 
Bioaccumulation,  Cotton,  Tile  drainage,  Finite  ele- 
ment method,  Simulation,  Mathematical  equations, 
Drainage,  Plants,  Roots. 

A  finite  element  model  to  simulate  salt  flow  and 
under-drainage  for  shallow  water  table  conditions 
is  used  to  simulate  two  illustrative  cases.  The  first 
case  involves  a  one-dimensional  problem  in  which 
cotton  is  growing  under  conditions  typical  of  the 
San  Joaquin  Valley  of  California.  The  second  case 
involves  a  two-dimensional  problem  with  a  tile 
drain  collecting  excess  water  and  salts  from  the 
field  through  several  drain  diameters.  The  model  is 
capable  of  handling  a  wide  variety  of  problems 
that  often  need  scientific  assessment,  including  sa- 
linity control  and  drainage.  (See  also  W88-05134) 
(Author's  abstract) 
W88-05135 


EXPECTED  PH  FOR  HALVING  SULFATE  IN 
ADIRONDACK  RAIN, 

Systech  Engineering,  Inc.,  Lafayette,  CA. 

C  W.  Chen,  A.  H.  Johannes,  S.  A.  Gherini,  R.  A. 

Goldstein,  and  E.  R.  Altwicker. 

Journal   of  Environmental    Engineering   (ASCE) 

JOEDDU,  Vol.   113,  No.  5,  p  979-993,  October 

1987.  9  fig,  1  tab,  29  ref. 

Descriptors:  'Adirondacks,  'Sulfates,  'Acid  rain, 
'Pollutant  identification,  'Precipitation  chemistry, 


Anions,  Cations,  Acidity,  Rainfall,  Hydrogen  ion 
concentration. 

The  precipitation  pH  measured  at  the  Woods  Lake 
station  in  the  Adirondack  Mountains  of  New  York 
fluctuated  between  3.4-5.5  with  a  mean  of  4.2  for 
the  period  extending  from  March  1978-December 
1981.  An  analysis  has  been  performed  to  identify 
the  chemical  factors  causing  these  pH  fluctuations. 
The  pH  of  precipitation  can  be  calculated  from  the 
sum  of  strong  acid  anions  less  the  sum  of  base 
cations.  The  data  showed  that  the  sum  of  base 
cations  increased  with  the  sum  of  acid  anions. 
However,  there  was  only  a  0.4  equivalent  increase 
in  base  cations  per  equivalent  increase  in  acid 
anions.  Thus,  precipitation  in  the  Adirondacks  was 
always  acidic  (pH  <5.6).  Analyses  show  an  inter- 
dependency  between  cation  and  anion  contamina- 
tion processes.  Because  of  this  interdependency,  a 
halving  of  the  mean  sulfate  concentration  from  60 
micro-eq/L  to  30  micro-eq/L  would  cause  a  shift 
of  the  mean  precipitation  pH  from  4.20  to  4.35.  If 
an  equivalent  decrease  of  hydrogen  ions  is  as- 
sumed, the  pH  would  change  from  4.20  to  4.52. 
(Author's  abstract) 
W88-05161 


HYDROCARBONS  IN  URBAN  RUNOFF, 

Clean  Harbors,  Inc.,  Braintree,  MA. 
S.  Fam,  M.  K.  Stenstrom,  and  G.  Silverman. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEDDU,  Vol.  113,  No.  5,  p  1032-1046,  October 
1987.  12  fig,  4  tab,  22  ref. 

Descriptors:  'Urban  runoff,  'Urban  areas,  'Water 
pollution  sources,  'Hydrocarbons,  'San  Francisco 
Bay,  Runoff,  Watersheds,  Land  use,  Chromatogra- 
phy, Pollutant  identification. 

Runoff  from  15  watersheds  in  the  San  Francisco 
Bay  area  was  sampled  over  a  2-yr  period  and 
analyzed  for  hydrocarbons.  Both  gravimetric  anal- 
yses and  high-resolution  gas  capillary  chromatog- 
raphy were  performed.  Land  uses  with  high  com- 
mercial/industrial activity  had  much  greater  ali- 
phatic hydrocarbon  emissions  than  non-commer- 
cial areas.  A  relationship  between  commercial  land 
use  and  the  anthropogenic  aliphatic  hydrocarbon 
fraction  was  found.  The  ratio  of  total  extractable 
organics  to  total  organic  carbons  varied  with  land 
use,  with  a  ratio  of  six  or  more  indicating  signifi- 
cant commercial/industrial  activity.  Aromatic  hy- 
drocarbons, including  polynuclear  aromatics  were 
found  in  smaller  concentrations  than  aliphatics. 
(Author's  abstract) 
W88-05164 


EFFECT   OF   TEMPERATURE   ON   OXYGEN 
TRANSFER  -  LABORATORY  STUDIES, 

North   Carolina   State   Univ.,   Raleigh.   Dept.   of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2K. 
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DEGRADATION  OF  A  COMMERCIAL  SUR- 
FACTANT, IN  THE  PRESENCE  OF  A  COM- 
PLEMENTARY CARBON  SOURCE,  BY  A  BAC- 
TERIAL COMMUNITY  SELECTED  FROM  A 
MARINE  ENVIRONMENT.  (DEGRADATION 
D'UN  TENSIO-ACTIF  COMMERCIAL,  EN 
PRESENCE  D'UNE  SOURCE  COMPLEMEN- 
TAIRE  DE  CARBONE,  PAR  UNE  COMMUN- 
AUTE  BACTERIENNE  SELECTIONNEE  EN 
MILIEU  MARIN), 

Aix-Marseille-3  Univ.  (France).  Faculte  des  Sci- 
ences et  Techniques. 
J.  C.  Sigoillot,  and  M.  H.  Nguyen. 
Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 
33,  No.  10,  p  929-932,  October  1987.  4  fig,  17  ref. 

Descriptors:  'Fate  of  pollutants,  'Biodegradation, 
•Bacteria,  'Surfactants,  Degradation,  Water  pollu- 
tion control,  Detergents,  Ecological  effects,  Eco- 
systems. 

Bacterial  communities  that  can  degrade  surfactants 
were  selected  from  coastal  seawaters  contaminated 
by  urban  sewages.  Only  the  linear  fraction  of  com- 
mercial anionic  surfactants  was  quickly  degraded, 
and  a  residual  fraction  representing   10%  of  the 


initial  concentration  always  remained.  The  highest 
concentrations  of  surfactant  tolerated  by  these 
communities  depend  on  the  nature  of  the  co-sub- 
strate and  on  the  degree  of  adaptation  of  the  select- 
ed bacteria.  (Author's  abstract) 
W88-05174 


DISTRIBUTION  OF  CHEMICALS  IN  RIVERS 
DURING  CONTAMINATION  AND  RECOV- 
ERY, 

Toronto  Univ.  (Ontario).  Dept.  of  Chemical  Engi- 
neering and  Applied  Chemistry. 
D.  Basmadjian,  and  F.  Quan. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  113,  No.  6,  p  1185-1201,  Decem- 
ber 1987.  6  fig,  1  tab,  14  ref,  2  append. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Organic  chemicals,  'Rivers,  'Recovery, 
'Model  studies,  Mathematical  studies,  Equations, 
Distribution,  Sediments,  Partition  coefficients. 

Differential  equations  that  describe  the  fate  of 
chemicals  in  rivers  as  they  transfer,  react,  and 
volatilize,  both  during  contamination  and  recovery 
are  developed.  Explicit  analytical  solutions  are  pre- 
sented for  the  unsteady  distribution  of  the  sub- 
stance in  the  aqueous  and  sediment  phases  assum- 
ing a  constant  partition  coefficient.  The  solutions 
are  expressed  in  terms  of  three  parameters,  dimen- 
sionless  distance  Z;  dimensionless  time  T;  and  the 
conservation  index  K,  which  equals  1  for  conserv- 
ative nondegrading  substances,  and  zero  for  infi- 
nitely fast  loss  or  degradation.  All  three  parameters 
are  instrumental  in  defining  limits  for  important 
asymptotic  cases.  Thus,  for  Z  <  or  =  0.1,  and 
under  all  conditions,  the  river  compartmentalizes 
into  sediment  and  aqueous  phases  of  uniform  con- 
centration. T  =  10  is  the  minimum  time  scale  for  a 
steady  profile  to  be  developed  during  contamina- 
tion. During  recovery,  and  for  values  of  K  <  or  = 
0.1,  the  river  (of  whatever  length)  again  reverts  to 
compartments  of  uniform  concentration.  (Author's 
abstract) 
W88-05175 


SEASONAL  AND  SPATIAL  VARIATIONS  IN 
MERCURY  METHYLATION  AND  DEMETHY- 
LATION  IN  AN  OLIGOTROPHIC  LAKE, 

Wisconsin  Univ. -La  Crosse.  River  Studies  Center. 
E.  T.  Korthals,  and  M.  R.  Winfrey. 
Applied      and       Environmental       Microbiology 
AEMIDF,  Vol.  53,  No.  10,  p  2397-2404,  October 
1987.  7  fig,  2  tab,  36  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Lakes,  'Oligotrophic  lakes,  *Mercury, 
'Methylmercury,  'Methylation,  'Heavy  metals, 
Metals,  Demethylation,  Lake  Clara,  Wisconsin, 
Seasonal  variation,  Seepage  lakes,  Lake  sediments, 
Sediments,  Chemical  reactions,  Bacteria,  Decom- 
position. 

Microbial  mercury  methylation  and  methylmer- 
cury decomposition  were  examined  in  Lake  Clara, 
an  oligotrophic  northern  Wisconsin  seepage  lake, 
using  radioisotopic  tracers.  Methylation  activity 
was  near  background  in  the  water  column,  was 
greatest  in  the  profundal  surficial  sediments,  and 
decreased  with  depth  in  sediment  cores.  Active 
demethylation  occurred  in  the  water  column  but 
was  variable.  Demethylation  was  greatest  in  the 
surficial  sediments  and  decreased  slightly  with 
sediment  depth.  The  methylation/demethylation 
ratio  (M/D)  was  >  1  in  the  water  column,  exhibit- 
ed a  sharp  peak  in  surface  sediments,  and  de- 
creased in  deeper  sediments.  Methylation  and  de- 
methylation activity  varied  in  surface  sediments 
collected  along  a  lake  transect.  The  M/D  ratio  in 
surface  sediments  ranged  from  1.4  to  5.8.  Methyla- 
tion in  attached  microbial  communities  was  near 
background,  while  demethylation  was  high.  The 
M/D  ratios  in  the  attached  communities  were  all 
<0.20.  Methylation  activity  in  surface  sediments 
incubated  at  in  situ  temperature  increased  from 
spring  to  late  summer  and  decreased  in  the  fall. 
Demethylation  increased  from  early  to  midsummer 
and  then  declined.  The  M/D  ratio  in  surface  sedi- 
ments increased  from  mid-  to  late  summer,  and 
decreased  in  the  fall.  These  results  indicate  that  the 
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greatest  potential  for  methylation  in  lake  Clara 
OOOUn  in  the  surficial  sediments  and  that  methyla- 
tion in  surficial  sediments  is  greatest  from  mid-July 
through  September.  In  addition,  the  net  rate  of 
methylmercury  production  may  be  significantly 
affected  by  demethylation.  (Author's  abstract) 
W88-05189 


PRODUCTION  AND  FATE  OF  METHYLATED 
SULFUR  COMPOUNDS  FROM  METHIONINE 
AND  DIMETHYLSULFONIOPROPIONATE  IN 
ANOXIC  SALT  MARSH  SEDIMENTS, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  2L. 
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ANEROBIC  BACTERIA  THAT  DECHLORIN- 
ATE  PERCHLOROETHENE, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 

and  Soil  Sciences. 

For   primary   bibliographic   entry  see   Field   5G. 

W88-05195 


GROWTH  DETERMINATIONS  FOR  UNAT- 
TACHED BACTERIA  IN  A  CONTAMINATED 
AQUIFER, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5A. 
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RELATION  OF  LENGTH  AND  SEX  TO  SELE- 
NIUM CONCENTRATIONS  IN  MOSQUITO- 
FISH, 

National  Fisheries  Contaminant  Research  Center, 

Dixon,  CA.  Field  Research  Station-Dixon. 

M.  K.  Saiki. 

Environmental  Pollution  EPEBD7,  Vol.  47,  No.  3, 

p  171-186,  1987.  3  fig,  5  tab,  39  ref. 

Descriptors:  *Path  of  pollutants,  'Pollutant  identi- 
fications, 'Network  design,  'Bioindicators,  'Sele- 
nium, 'Fish,  Monitoring,  Indicators,  Mosquitofish. 

Mosquitofish  (Gambusia  affinis)  are  commonly 
used  to  monitor  contaminant  levels  in  aquatic 
biota.  For  selenium  analysis  it  is  often  necessary  to 
combine  several  fish  so  that  sufficient  biomass  is 
available.  Significant  differences  in  mean  lengths 
and  sex  ratios  of  mosquitofish  were  found  in  fish 
sampled  from  five  sites  in  the  San  Joaquin  Valley, 
California.  No  consistent  patterns  were  observed  in 
selenium  concentrations  in  fish  of  different  length 
and  sex.  At  one  site  females  31-45  mm  long  had 
higher  concentrations  of  selenium  than  other  sizes 
of  females.  Otherwise,  selenium  concentrations  did 
not  differ  among  size  classes.  Although  concentra- 
tions differed  between  sexes  at  three  sites,  neither 
males  nor  females  consistently  had  the  higher  con- 
centrations. These  variables  should  be  considered 
when  surveys  and  monitoring  studies  are  designed. 
(Cassar-PTT) 
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RUNOFF  LOSSES  FROM  EIGHT  WATER- 
SHEDS AS  INFLUENCED  BY  SOIL  COVER 
CONDITION  AND  MANAGEMENT  SYSTEMS 
AT  EL  RENO,  OKLAHOMA, 

Oklahoma  State  Univ.,  Stillwater.  Graduate  Coll. 
F.  M.  Eldoumi. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8626215.  Ph.D  Dissertation,  1986.  201 
p,  19  fig,  18  tab,  105  ref,  append. 

Descriptors:  'Water  pollution  sources,  'Nonpoint 
pollution  sources,  'Surface  runoff,  'Sedimentation 
rates,  'Soil  erosion,  Runoff  rates,  Watersheds, 
Sediment  erosion,  Erosion  rates,  Sediment  load, 
Sediment  yield,  Enrichment,  Nutrients,  Nitrogen, 
Phosphorus,  Oklahoma. 

Nitrogen  and  phosphorus  (P)  losses  in  surface 
runoff  water  and  sediment  were  investigated  with 
eight  1.62-hectare  watersheds  in  El  Reno,  Oklaho- 
ma having  different  soil  cover  and  management 
practices.  The  physical,  chemical,  and  mineralogi- 
cal  characteristics  of  the  soils  within  these  water- 


sheds were  studied  N  and  P  losses  from  these 
watersheds  under  the  conditions  of  the  study  were 
not  agronomically  significant,  nor  of  eutrophic 
nature.  The  amount  of  soil  eroded  was  lower  than 
the  tolerable  level  set  by  the  Oklahoma  Soil  Con- 
servation Service.  Computation  of  the  percent  of 
N  and  P  associated  with  the  sediment  and  liquid 
runoff  revealed  that  the  control  of  soil  erosion  will 
basically  eliminate  N  losses  by  runoff;  however, 
the  control  of  soil  and  water  runoff  losses  is  evi- 
dently equally  important  to  reduce  P  losses.  N  and 
P  enrichment  ratios  indicated  that  the  concentra- 
tions of  N  and  P  in  the  eroded  material,  irrespec- 
tive of  the  soil  cover,  were  higher  than  their 
concentrations  in  the  A  horizons  of  the  soils  occur- 
ring in  the  watersheds.  This  finding  indicates  the 
selectivity  of  the  erosion  process  with  water  for 
the  colloidal  soil  fractions  which  adsorb  these 
plant  nutrients.  The  N  and  P  enrichment  ratios  also 
revealed  that  under  severe  erosion  the  eroded  ma- 
terials tend  to  approximate  the  composition  of  the 
eroding  soil;  but  with  more  moderate  runoff  there 
is  a  selective  removal  of  the  finer  fractions.  (Crem- 
mins-AEPCO) 
W 88-052 10 


FIELD  AND  BASIN  SCALE  WATER  QUALITY 
MODELS  FOR  EVALUATING  AGRICULTUR- 
AL NONPOINT  POLLUTION  ABATEMENT 
PROGRAMS  IN  A  SOUTH  FLORIDA 
FLATWOODS, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 
Engineering. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-05211 


GROUNDWATER  CONTAMINATION  FROM 
SEPTIC  SYSTEMS  RECEIVING  DETERGENTS 
OF  TWO  TYPES  OF  FORMULATION, 

Wisconsin  Univ.-Madison.  Dept.  of  Water  Chemis- 
try. 

B.  J.  Alhajjar. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8601085.  Ph.D  Dissertation,  1985.  371 
p,  72  fig,  40  tab,  179  ref,  7  append. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Water  pollution  effects,  'Septic 
wastewater,  'Phosphorus,  'Detergents,  'Ground- 
water pollution,  'Nitrogen,  Bacteria,  Bacterial 
analysis,  Viruses,  Model  studies,  Linear  program- 
ming, Carbonates,  Phosphates,  Clogging. 

The  effects  of  phosphorus-built  (P-built)  and  P-free 
detergent  formulations  on  the  treatment  of  septic 
systems  and  on  the  quality  of  groundwater  under 
coarse-textured  soils  close  to  discharge  areas  were 
investigated,  emphasizing  the  potential  movement 
of  nitrogen,  phosphorus,  indicator  bacteria,  and 
poliovirus  into  the  groundwater.  Eight  and  nine 
systems  receiving  P-built  and  P-free  detergents, 
respectively,  were  studied.  Samples  of  effluent 
from  the  septic  tanks  and  of  groundwater  from  the 
vicinity  of  the  systems  were  analyzed.  Soil  samples 
at  the  gravel-soil  interface  were  collected  to  deter- 
mine which  systems  were  more  prone  to  failure  by 
biological  clogging.  Data  were  modeled  for  a  five- 
county  region  in  Wisconsin  using  stochastic  simu- 
lation of  a  contaminant-transport  model.  Line  mul- 
tiple regression  models  represented  the  composi- 
tion of  septic  tank  effluent  in  relation  to  laundry 
detergents.  Ammonium  nitrogen  (NH4-N)  in  efflu- 
ent was  mostly  oxidized  to  nitrate  in  soil  before 
reaching  groundwater,  but  2  of  8  P-  and  3  of  9 
C03-built  detergent  systems  leached  more  than  1 
mg/L  of  NH4-N  to  groundwater.  Neither  deter- 
gent caused  entry  of  more  than  0. 1  mg/L  P  into 
groundwater.  Indicator  bacteria  in  effluent  did  not 
reach  groundwater.  At  one  site,  poliovirus  entered 
and  spread  in  groundwater  from  an  otherwise 
properly  functioning  septic  system.  Alkalinity, 
temperature,  cations,  chloride,  sodium  adsorption 
ratio,  electrical  conductivity,  solids  biological 
oxygen  demand,  and  counts  of  indicator  bacteria 
were  higher  in  effluents  with  P-built  detergents. 
(Cremmins-AEPCO) 
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THREE-DIMENSIONAL    HMii     ELEMENTS 

MODELING  OF  POLLUTANT  TRANSI'OKl   IN 

AQUIFERS, 

Oklahoma  Slate  Univ..  Stillwitet  Graduate  Coll. 
P  C.  Yuan 

Available  from  University  Microfilms  Internation- 
al, WO  N  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8626251.  Ph.D  Dissertation,  1986.  293 
p,  48  fig,  23  tab,  1 1 5  ref,  7  append. 

Descriptors:  'Model  studies,  'Path  of  pollutants, 
•Aquifers,  'Groundwater  pollution,  'Finite  ele- 
ment method,  Numerical  analysis,  Error  analysis, 
Groundwater  movement,  Water  pollution  sources, 
Saturated  flow,  Groundwater  runoff. 

Galerkin's  finite  element  method  for  solving  the 
three-dimensional  solute  transport  in  a  saturated 
aquifer  was  developed  and  validated  using  existing 
analytical  solutions  of  the  dispersions  in  two  and 
three  dimensions  and  with  available  numerical 
models  in  two  dimensions.  The  concentration  was 
assembled  at  all  nodes  and  solved  on  an  IBM 
308 IK  system.  Validation  of  the  model  for  a  one- 
dimensional  case  indicates  that  increasing  the 
number  of  elements  near  a  pollutant  source  im- 
proves the  accuracy.  Away  from  the  source,  ele- 
ment size  can  be  increased  without  sacrificing  ac- 
curacy. Error  analysis  for  the  one-dimensional  case 
indicates  that  error  varies  from  0%  to  13%  using 
20  to  100  elements  in  the  problem.  Model  results 
are  in  close  agreement  with  the  solutions  of  two 
two-dimensional  models  for  the  same  set  of  param- 
eters. In  this  case,  the  error  varies  between  0%  to 
38%  and  0%  to  57.5%  for  the  two  solutions  for 
only  one  node.  For  other  nodes,  the  error  for  the 
two  solutions  varies  between  0%  to  20%  and  0% 
to  22%.  The  peclet  number  should  be  kept  low 
where  the  concentrations  are  small.  Results  for 
validation  against  two  cases  of  three  dimensional 
analytical  solutions,  a  point  source  and  a  line 
source,  agree  with  those  of  the  point  and  line 
source  solutions.  Applied  to  data  for  a  landfill, 
chloride  concentrations  predicted  by  the  model  are 
in  close  agreement  with  observations  from  moni- 
toring wells.  (Cremmins-AEPCO) 
W88-05214 


LASER  FLUORESCENCE/FIBER  OPTIC  MON- 
ITORING   OF    GROUNDWATER    CONTAMI- 
NANT BIODEGRADATION, 
Tufts  Univ.,  Medford,  MA.  Dept.  of  Civil  Engi- 
neering. 
W.  Chudyk. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-139761/ 
AS.  Price  codes:  A05  in  paper  copy;  A01  in  micro- 
fiche. Contract  No.  USGS  1 4-08-000 1-G 1302. 
Final  Technical  Report,  November  1987.  75  p,  25 
fig,  13  tab,  45  ref,  append. 

Descriptors:  'Remote  sensing,  'Biodegradation, 
'Fluorescence,  Monitoring,  Groundwater  pollu- 
tion, Pollutant  identification,  Path  of  pollutants, 
Fate  of  pollutants,  Analytical  techniques,  Calibra- 
tion, Model  aquifers,  Computer  programs. 

A  one-year  research  project  was  conducted  to 
determine  the  utility  of  the  remote  laser-induced 
fluorescene/fiber  optics  groundwater  contaminant 
detector  (RLIF)  technique  for  monitoring  biode- 
gradation processes  in  groundwater  systems.  The 
project  involved  construction,  calibration,  and  use 
of  bench  and  pilot-scale  model  aquifers  in  the 
laboratory,  as  well  as  use  of  RLIF  to  study  such 
models,  in  order  to  understand  better  the  transport 
and  fate  of  groundwater  contamination.  (USGS) 
W88-05233 


HEAVY  METALS  IN  DRESIKING  WATERS 
FROM  THE  PARAIBA  DO  SUL  -  GUANDU 
RIVER  SYSTEM,  RIO  DE  JANEIRO  STATE, 
BRAZIL, 

Universidade  Federal  do  Rio  de  Janeiro  (Brazil). 

Inst,  de  Biofisica. 

J.  M.  Azcue,  W.  C.  Pfeiffer,  M.  Fiszman,  and  O. 

Malm. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  7,  p  1181-1183,  1987.  1  fig,  1  tab,  2  ref. 
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5 


Descriptors:  *Heavy  metals,  'Path  of  pollutants, 
•Drinking  water,  *Water  treatment,  Pollutants, 
Water  pollution,  Pollutant  identification,  Brazil, 
Lead,  Copper,  Chromium,  Zinc,  Iron,  Manganese, 
Water  pollution  sources,  Industrial  wastes. 

The  critical  metals  in  the  Paraiba  do  Sul  -  Guandu 
River  System  (PSR-GR),  were  determined  and  the 
tap  waters  supplied  to  local  cities  as  well  as  the 
city  of  Rio  de  Janeiro  were  analyzed  to  evaluate 
the  metal  pollution.  Results  show  that  four  metals 
(Pb,  Cu,  Cr  and  Zn)  out  of  the  eight  released  by 
the  local  industrial  area  are  the  critical  metals  in 
the  PSR-GR  system.  Suspended  particles  are  the 
main  compartment  in  transporting  these  metals 
downstream.  Analysis  of  the  performance  of  tap 
water  treatment  plants  pointed  out  that  the  main 
parameter  for  these  treatment  plants  is  the  reten- 
tion of  suspended  particles.  Iron  and  manganese 
had  the  highest  concentrations  in  drinking  water. 
(Author's  abstract) 
W88-05248 


FIELD  STUDIES  ON  THE  BEHAVIOUR  OF 
ORGANIC  MICROPOLLUTANTS  DURING  IN- 
FILTRATION OF  RIVER  WATER  TO 
GROUND  WATER, 

Eidgenoessische   Anstalt  fuer   Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

C.  Schaffner,  M.  Ahel,  and  W.  Giger. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  7,  p  1195-1196,  1987.  1  tab,  4  ref. 

Descriptors:  'Organic  compounds,  *Path  of  pollut- 
ants, *Fate  of  pollutants,  'Groundwater  pollution, 
'Infiltration,  Groundwater  movement,  River 
water  infiltration,  Phenols,  Nitrilotriacetate, 
Rivers,  Glatt  River,  Switzerland,  Groundwater, 
Pollutants,  Water  pollution. 

The  fate  of  organic  pollutants  during  groundwater 
infiltration  is  of  great  interest  since  many  water 
works  use  bank  filtration  as  a  first  step  in  the 
treatment  of  river  water  for  public  water  supplies. 
Results  are  presented  of  field  studies  of  the  lower 
Glatt  Valley  in  Switzerland  on  the  behavior  of 
organic  chemicals  such  as  pentachlorophenol 
(PCP),  nonylphenol  (NP),  nonylphenol  monoeth- 
oxylate  (NP1EO),  nonylphenol  diethoxylate 
(NP2EO)  and  nitrilotriacetate  (NTA)  during  infil- 
tration of  river  water  to  groundwater.  Observation 
wells  at  the  field  site  allowed  the  sampling  of 
freshly  infiltrated  water  at  distances  varying  be- 
tween 2.5  and  14  meters  from  the  river.  NTA  was 
eliminated  rapidly  during  groundwater  infiltration; 
starting  in  the  river  at  8-83  mg  NTA/cu  m,  with  an 
average  of  27  mg/cu  m,  NTA  concentration  de- 
creased to  only  0.5  mg/cu  m  after  7  m  of  infiltra- 
tion which  corresponded  to  an  elimination  of  98%. 
The  phenolic  pollutants  were  eliminated  according 
to  the  sequence:  NP1EO  =  NP2EO  >  NP  > 
PCP  based  on  the  decrease  of  the  average  concen- 
trations over  the  first  7  m  of  infiltration.  PCP  was 
rather  persistent  in  the  groundwater.  (Wood-PTT) 
W88-05251 


LAND  TREATMENT  OF  WASTEWATERS:  A 
CASE  STUDY  OF  IRRIGATED  ARID  ZONES, 

Centro  de  Economia,  Legislation  y  Administracion 

del  Agua,  Mendoza  (Argentina). 

For  primary  bibliographic  entry  see  Field  5E. 

W88-05262 


CONTAMINATION  OF  GROUNDWATER  BY 
SEPTIC  TANK  PERCOLATION  SYSTEMS, 

Technische    Univ.    Muenchen    (Germany,    F.R.). 

Lehrstuhl   und   Pruefamt   fuer   Wasserguetewirts- 

chaft  und  Gesundheitsingenieurwesen. 

T.  Ebers,  and  W.  Bischofsberger. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  7,  p  1275-1279,  1987.  6  ref. 

Descriptors:  'Septic  tanks,  'Groundwater  pollu- 
tion, 'Soil  filters,  'Wastewater  treatment,  'Water 
pollution  sources,  'Path  of  pollutants,  Septic 
wastewater,  West  Germany,  Wastewater,  Filters, 
Soil  contamination,  Domestic  wastes,  Lysimeters. 

In  the  Federal  Republic  of  Germany,  the  barely 
treated  wastewater  of  about  7  million  people  is 


percolated  into  the  soil.  Groundwater  quality  is  a 
major  concern,  and  investigations  into  soil  filtra- 
tion as  a  means  of  eliminating  pollution  from 
household  wastewater  were  started.  Experiments 
with  six  laboratory  lysimeters  (diameter  =  0.4 
meters,  height  =  1.8  meters)  are  described.  Three 
lysimeters  were  filled  with  slightly  silty  sand,  the 
other  three  with  gravel  sand.  All  lysimeters  were 
in  operation  for  about  two  years.  Initially  they 
were  loaded  with  mechanically  treated  wastewater 
from  a  municipal  treatment  plant  and  later  with 
effluent  from  a  septic  tank.  Hydraulic  loading 
varied  from  0.5  to  31  cm/day.  Results  showed 
good  efficiency  for  fine  gravel  sand  (aerobic  condi- 
tions) in  removal  of  BOD5  (98.0  to  99.2%),  COD 
(88.0  to  92.8%)  and  Kjeldahl  nitrogen  (90.0  to 
91.3%).  Elimination  of  phosphate  ranged  from  5.7 
to  86.0%.  Slightly  silty  sand  (anaerobic  conditions) 
showed  the  best  results  in  the  elimination  of  phos- 
phate (86.0  to  99.3%)  and  relatively  good  elimina- 
tion rates  were  achieved  for  BODS  (65.0  to  98.2%) 
and  COD  (about  76%).  Elimination  of  Kjeldahl 
nitrogen  ranged  from  39.6  to  68.4%.  (Author's 
abstract) 
W88-05270 


DOPPLER  EFFECT  TIED  TO  FLOW  RATE, 

Polysonics,  Inc.,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-05277 


SECOND  REPORT  ON  THE  WATER  SUPPLY 
OF  THE  PEOPLE'S   REPUBLIC  OF  CHINA, 

Zurich  Water  Supply  (Switzerland). 

M.  Schalekamp. 

Aqua  AQUAAA,  No.  5.  p  229-241,  1987.  60  fig. 

Descriptors:  'Water  pollution  sources,  'Water 
supply,  'Water  quality,  'China,  Kunming,  Water 
treatment,  Dian  Lake,  Drinking  water,  Floccula- 
tion,  Filtration,  Wastewater  treatment,  Water  qual- 
ity control,  Water  treatment  facilities,  Fate  of  pol- 
lutants, Pollutants. 

Kunming,  a  high-altitude  city  known  as  an  excel- 
lent health  resort  area,  is  located  on  Dian  Lake 
which  is  extensively  polluted  in  its  upper  regions. 
The  origins  of  the  lake  pollutants,  and  concentra- 
tions of  organic  matter,  nitrogen,  phosphates,  sul- 
fide, heavy  metals,  and  toxic  substances  are  dis- 
cussed. The  lower  part  of  Dian  Lake,  called  the 
Waihia  Lake,  has  an  average  phosphate  content  of 
1000  micrograms/liter  and  will  be  used  in  the 
future  as  a  source  of  drinking  water.  In  order  to 
protect  Dian  Lake  from  further  contamination, 
sewage  treatment  facilities  must  be  provided.  Since 
the  mechanical-biological  process  is  insufficient  for 
the  protection  of  this  lake,  simultaneous  floccula- 
tion  equipment  as  well  as  a  filtration  facility  are 
planned.  Approximately  200  liters/inhabitant/day 
are  presently  distributed,  but  more  is  required.  A 
fifth  water  supply  plant,  which  will  depend  on  the 
Waihia  Lake  as  its  source,  will  be  constructed 
shortly.  Details  of  the  present  waterworks  are  sup- 
plied. The  water  supply  systems  for  the  cities  of 
Shanghai  and  Beijing  are  reviewed.  (Wood-PTT) 
W88-05279 


IMPACT  OF  DAM  RETURNS  ON  WATER 
QUALITY  -  MYTH  OR  REALITY, 

Compagnie   Generale  des   Eaux,   Paris  (France). 
T.  Dupin,  F.  Dupres,  and  F.  Philipps. 
Aqua  AQUAAA,  No.  5,  p  249-257,  1987.  11  fig,  11 
tab,  8  ref. 

Descriptors:  'Water  quality,  'Dam  releases, 
•Dams,  France,  Water  quality  control,  Conductiv- 
ity, Dissolved  oxygen,  Turbidity,  Organic  carbon, 
Metals,  Taste,  Organoleptic  properties,  Suspended 
solids,  Water  temperature,  Pollutants. 

An  initial  analysis  of  the  impact  of  releases  of  the 
dam  located  on  the  Marne  River  in  France  on 
water  quality  was  made.  Quality  parameters  at  the 
water  point  of  the  Neuilly-sur-Marne  plants  were 
studied  in  1981,  1983,  and  1986,  years  of  the  most 
important  releases  of  the  dam.  During  low  water 
periods,  the  positive  dilution  effect  by  the  dam  was 
shown  in  TOC  levels  and  conductivity.  But  returns 
involving  deeper  waters  see  a  rise  in  turbidity  and 


dissolved  oxygen.  However,  whatever  the  period, 
when  major  flow  changes  occur  (with  or  without 
restitution),  turbidity,  TOC,  and  permanganate-oxi- 
dizable  organic  matter  increase  abruptly.  (Wood- 
PTT) 
W88-05281 


GROUNDWATER  VULNERABILITY  MAPS, 

National  Water  Supply  Co.,  Brussels  (Belgium). 

P.  De  Smedt,  W.  De  Breuck,  W.  Loy,  T.  Van 

Autenboer,  and  E.  Van  Dijck. 

Aqua  AQUAAA,  No.  5,  p  264-267,  1987.  2  fig,  1 

tab. 

Descriptors:  'Groundwater  pollution,  'Maps, 
♦Path  of  pollutants,  'Aquifers,  'Groundwater,  Bel- 
gium, Mapping,  Subsurface  mapping,  Fate  of  pol- 
lutants, Permeability  coefficient,  Hydraulic  proper- 
ties, Aquifer  characteristics. 

Because  a  large  part  of  the  surface  area  in  Flanders 
is  built  up,  under  cultivation  or  covered  by  roads, 
the  quality  of  the  groundwater  in  the  predominant- 
ly sandy  formations  is  threatened  by  pollutants 
from  single  point  sources  and  large  areas.  A  map 
outlining  the  vulnerability  of  groundwater  was 
needed  urgently  in  order  to  make  decisions  con- 
cerning location  of  industrial  areas,  waste  disposal 
sites,  roads,  quarries,  excavations  and  housing 
projects.  Groundwater  vulnerability  maps  were 
made  showing  the  degree  of  contamination  risk  of 
the  groundwater  in  the  upper  aquifer  by  contami- 
nants infiltrating  from  the  surface.  Maps  were  cre- 
ated for  three  provinces  in  one  year,  but  as  a  result 
of  the  time  limit  a  scale  of  1/100,000  was  used  and 
only  a  series  of  static  factors  were  considered;  no 
dynamic  factors  were  used.  A  vulnerability  scale 
was  devised  after  classifying  aquifers  by  rock  com- 
position, hydraulic  conductivity,  contaminant  be- 
havior, type  of  covering  formations,  depth  of  cov- 
ering, covering  hydraulic  resistance,  or  in  cases 
where  there  is  no  covering  formation,  the  thick- 
ness of  the  unsaturated  zone.  The  problems  and 
shortcomings  of  the  maps  were  discussed  and  ap- 
propriate caution  in  their  use  for  planning  is  sug- 
gested. (Wood-PTT) 
W88-05283 


STUDY  OF  THE  NITROGEN  CYCLE  IN  SAN- 
TANDER  BAY  (ESTUDIO  DEL  CICLO  DEL  NI- 
TROGENO  EN  LA  BAHIA  DE  SANTANDER), 

Instituto    Espanol    de    Oceanografia,    Santander 

(Spain).  Centro  Costero  de  Santander. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-05287 


BACTERIAL  CONTAMINATION  OF  SAN- 
TANDER BAY  (CONTAMINACION  BACTER- 
IANA  EN  LA  BAHIA  DE  SANTANDER), 

Instituto    Espanol    de    Oceanografia,    Santander 
(Spain).  Centro  Costero  de  Santander. 
I.  G.  de  la  Banda,  S.  Ilardia,  and  M.  J.  Porras. 
Boletin   del    Instituto   Espanol   de   Oceanografia, 
Vol.  3,  No.  3,  p  41-54,  December  1986.  12  fig,  4 
tab,  18  ref. 

Descriptors:  'Bacteria,  'Water  pollution,  'Coastal 
waters,  'Path  of  pollutants,  'Bacterial  analysis, 
Santander  Bay,  Spain,  Coliforms,  Streptococcus, 
Heterotrophic  bacteria,  Salinity,  Hydrogen  ion 
concentration,  Dissolved  oxygen,  Chemical  prop- 
erties. 

The  results  obtained  from  study  of  bacterial  con- 
tamination at  six  stations  placed  in  Santander  Bay 
and  surrounding  beaches  between  November  1978 
and  October  1980  are  reported.  The  parameters 
analyzed  are  bacteriological  (fecal  coliforms,  total 
coliforms,  fecal  streptococci  and  total  heterotro- 
pha)  and  physico-chemical  (salinity,  pH,  dissolved 
oxygen  and  COD).  The  bacteriological  levels  are 
determined  as  well  as  their  space-time  variations 
and  their  relationship  with  the  physico-chemical 
parameters.  At  all  of  the  stations  tested,  there  was 
a  correlation  between  the  bacteriological  param- 
eters and  teh  chemical  parameters.  (Wood-PTT) 
W88-05288 
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AERIAL    SPRAY    OF    MOSQUITO    AD11.1I 
ODES  IN  A  SALT  MARSH  ENVIRONMENT, 

Harbor  Branch  Foundation,  Inc.,  Fort  Pierce,  FL. 

T.  C.  Wang,  R.  A.  Lenahan,  J.  W.  Tucker,  and  T. 

Kadlac. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.   11,  p  113-124,   1987.  4  fig,  7  tab,   10  ref. 

Descriptors:  'Fate  of  pollutants,  'Malathion,  *Or- 
ganophosphorus  pesticides,  'Insecticides.  'Mosqui- 
toes, 'Salt  marshes,  Pesticides,  Aquatic  insects, 
Marshes,  Estuarine  environment,  Water  quality, 
Water  quality  control. 

Aerial  applications  of  organophosphorus  pesticides 
are  widely  used  to  control  adult  mosquito  popula- 
tions in  Florida.  Because  the  pesticides  may  drift 
into  estuarine  water  and  affect  non-target  orga- 
nisms, a  field  study  was  conducted  to  determine 
fenthion,  malathion,  and  naled  concentrations  and 
disappearance  rates  in  a  salt  marsh  water  body. 
Concentration  normally  increased  and  peaked  at 
.75,  .95,  and  1.40  hrs  after  an  aerial  spray  for 
fenthion,  naled,  and  malathion,  respectively.  The 
concentration  then  gradually  decreased,  and,  after 
48  hours,  only  a  trace  (<  or  =  0.01  micrograms/1) 
was  detected.  (Author's  abstract) 
W88-05302 


IMPACT  OF  ABANDONED  WELLS, 

Blasbland  and  Bouck  Engineers,  Syracuse,  NY. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-05314 


INFLUENCE  OF  SORPTION  PROCESSES  ON 
ALUMINUM  DETERMINATIONS  IN  ACIDIC 
WATERS, 

University   Coll.   of  Swansea  (Wales).   Dept.   of 

Chemical  Engineering. 

X.  Goenaga,  R.  Bryant,  and  D.  J.  A.  Williams. 

Analytical  Chemistry  ANCHAM,  Vol.  69,  No.  21, 

p  2673-2678,  November  15,  1987.  2  fig,  7  tab,  36 

ref. 

Descriptors:  'Aluminum,  'Path  of  pollutants, 
•Acid  rain,  'Sorption,  'Pollutant  identification, 
•Acidic  water,  Pollutants,  Filtration,  Membranes, 
Suspended  solids,  Adsorption. 

Progressive  removal  of  particles  from  freshwater 
samples  by  filtration  using  various  pore  diameter 
polycarbonate  capillary  membranes  (0.4,  0.1,  0.05, 
and  0.015  micrometers)  caused  reduction  in  the 
levels  of  labile  aluminum  (0-23%),  as  detected  with 
pyrocatechol  violet  (PCV),  in  the  filtrates.  Remov- 
al of  aluminum  adsorbed  onto  suspended  solids  and 
aluminum  losses  through  adsorption  onto  the  mem- 
branes are  thought  to  be  responsible  for  these 
observations.  Losses  of  aluminum  during  filtration 
of  freshwater  samples  were  evaluated  by  filtration 
of  particle-free  synthetic  solutions  and  found  to  be 
<10%.  Experiments  with  a  sample  of  Na-illite 
showed  that  aluminum  adsorbed  theron  is  partially 
labile  and  detectable  with  PCV  in  synthetic  and 
natural  solutions.  It  appears  that  for  freshwater 
samples  with  high  solid  surface  to  aluminum  ratios, 
a  significant  fraction  of  the  experimentally  deter- 
mined monomeric  or  inorganic  monomelic  alumi- 
num may  actually  be  adsorbed  aluminum.  (Au- 
thor's abstract) 
W88-05315 


EFFECTS  OF  WASTE  DISCHARGES  ON  MIS- 
SISSIPPI RIVER  SEDIMENTS, 

Illinois  State  Water  Survey,  Peoria. 

S.  D.  Lin,  and  R.  Evans. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.   11,  p  26-32,  November 

1987.  4  fig.  7  tab,  15  ref. 

Descriptors:  'Path  of  pollutants,  'Waste  disposal, 
'Rivers,  'Water  treatment,  'Sediments,  Bottom 
sediments,  Mississippi  River,  East  St.  Louis,  Illi- 
nois, Aluminum,  Iron,  Particle  size. 


by  hydrotreators.  In  this  plant  the  principle 
sources  of  waste  wer  flocculalors,  settling  basins, 
clarifiers,  and  fillers.  The  nature  of  the  wastes  was 
characterized  as  the  suspended  solids  content  of 
the  raw  water  and  the  aluminum  or  iron  hydroxide 
generated  by  coagulation.  Average  daily  solids 
released  from  all  filters  was  4,180  lb.  Waste  dis- 
charges increased  the  iron,  aluminum,  moisture, 
and  organics  content  of  the  sediments  and  changed 
the  particle  size  distribution  of  the  sediments. 
Changes  were  observed  at  three  of  the  35  sampling 
stations.  The  area  of  influence  was  about  100  ft 
offshore  and  3,300  ft  downstream  of  the  outfall. 
Within  this  affected  zone  iron  and  aluminum  con- 
centrations increased  3.4-  and  8-fold  above  the 
'  background  concentrations  of  2,490  and  760  mg/ 
liter,  respectively.  During  a  waste  discharge  at 
normal  river  flow,  sediments  consisted  of  92% 
sand,  8%  gravel,  and  no  silt  and  clay.  However,  at 
low  flow  silt  and  clay  (34.5%)  were  found  at  two 
protected  stations.  This  derived  from  the  reintro- 
duction  of  river  silt  and  clay  captured  during  treat- 
ment. No  unnatural  sludge  deposit  was  found 
within  the  area  of  waste  discharge  influence.  No 
measureable  effects  from  the  discharge  were  found 
one  week  after  cleaning  of  the  basins.  (Cassar- 
PTT) 
W88-05322 


MODELING  THE  PROPAGATION  OF  WA- 
TERBORNE  SUBSTANCES  IN  DISTRIBUTION 
NETWORKS, 

Idaho  Univ.,  Moscow.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-05328 


ORGANIC  CONTAMINATION  OF  GROUND- 
WATER: A  LEARNING  EXPERIENCE, 

Hawaii   Univ.,   Honolulu.   Water   Resources   Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-05336 


ANALYSIS  OF  BROMACIL,  DIURON  AND  3,4- 
DICHLOROANILINE     IN     CONTAMINATED 
WELL  WATER,  USING  A  HIGH-PERFORM- 
ANCE        LIQUID         CHROMATOGRAPHIC 
COLUMN-SWITCHING  PROCEDURE, 
Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Organ- 
ic-Analytical Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-05367 


discussed  with  relation  li>  the  fab  "I  UJthl 
melals  in  coaslal  sediments   (Author'!  absii.x  t) 
W88-05376 

CHEMICAL  CONTAMINANTS  MONITORING: 
PESTICIDE  RESIDUES  IN  LAKE  ALBUFERA, 
VALENCIA,  SPAIN, 

Universidad  Politecnica  de  Valencia  (Spain).  Dept. 
of  Biotechnology. 

J.  M.  Carrasco,  M.  Planta,  V.  Gomez-Casals,  and 
V.  Moragues. 

Journal  -  Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  70,  No.  4,  p  752-753,  July/ 
August  1987.  4  tab,  7  ref. 

Descriptors:  'Pollutant  identification,  'Pesticides, 
•Monitoring,  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Water  pollution  effects,  'Fish,  Herbicides, 
Insecticides,  Pollutants,  Water  pollution,  Valencia, 
Spain,  Lake  Albufera,  Lakes,  Lethal  limit,  Molin- 
ate,  Benthiocarb,  Fenitrothion,  Gas  chromatogra- 
phy, Seasonal  variation,  Weather. 

Pesticides  used  to  treat  both  the  crops  and  the 
forest  surrounding  Lake  Albufera  in  Valencia, 
Spain,  might  migrate  into  the  lake  and  contaminate 
it.  The  contamination  is  most  likely  to  occur  when 
water  from  rice  fields  which  were  treated  with 
weed  killers  according  to  recently  introduced  agri- 
cultural practices  drains  into  the  lake.  In  order  to 
determine  the  actual  hazards  associated  with  the 
pesticide  treatment,  the  levels  of  the  two  common- 
ly used  weed  killers,  molinate  and  benthiocarb,  and 
the  insecticide  fenitrothion  were  determined. 
Three  samples  were  taken  at  each  of  nine  sites 
distributed  around  the  perimeter  and  in  the  middle 
of  the  lake  were  analyzed  by  gas  chromatography. 
The  coefficients  of  variation  were  minor  at  10% 
and  the  recoveries  were  80-90%.  Of  the  pesticides 
studied,  only  molinate  reached  significant  levels  in 
the  lake's  waters;  seasonal  variations  were  noted. 
The  maximum  levels  of  pesticides  were  found  at 
the  outfall  of  several  channels,  in  the  area  of  depo- 
sition of  the  waterborne  compounds.  Weather  con- 
ditions affected  both  the  levels  and  duration  of 
contamination.  The  water  analyses  indicated  that 
none  of  the  three  pesticides  studied  reached  levels 
lethal  to  fish  in  the  lake  itself,  although  fish  occa- 
sionally died  in  the  rice  fields  or  in  the  channels 
that  drain  the  fields.  (Wood-PTT) 
W88-05393 


Bottom  sediments  in  the  Mississippi  River  at  East 
St.  Louis,  Illinois,  were  studied  to  determine  the 
effect  of  discharging  water  treatment  wastes  into 
the  river.  Average  quantities  of  water  treated  were 
30  mgd  by  the  conventional  process  and  13.5  mgd 


GEOCHEMICAL  ASSOCIATION  AND  POST- 
DEPOSITIONAL  MOBILITY  OF  HEAVY 
METALS  IN  COASTAL  SEDIMENTS:  LOCH 
ETTVE,  SCOTLAND, 

Edinburgh  Univ.  (Scotland).  Grant  Inst,  of  Geolo- 
gy- 

I.  M.  Ridgway,  and  N.  B.  Price. 
Marine  Chemistry  MRCHBD,  Vol.  21,  No.  3,  p 
229-248,  September  1987.  7  fig,  4  tab,  57  ref. 

Descriptors:  'Heavy  metals,  'Path  of  pollutants, 
'Sediments,  'Coastal  waters,  Fate  of  pollutants, 
Loch  Etive,  Scotland,  Lead  210,  Cesium-137, 
Iodine,  Organic  carbon,  Sulfates,  Copper,  Lead, 
Zinc,  Cesium,  Sedimentation,  Deposition,  Enrich- 
ment, Distribution,  Organic  matter,  Diagenesis, 
Metals,  Dating,  Cesium  radioisotopes. 

Surficial  sediments  of  a  Scottish  sea  loch  exhibit 
enrichment  profiles  for  the  minor  metals  Cu,  Pb, 
and  Zn.  Csl37  data  indicate  enrichment  during  the 
last  20-40  years  of  deposition.  Variations  in  the 
onset  of  enrichment  between  sites  within  the  fjord, 
which  have  similar  accumulation  rates,  imply  that 
while  the  metal  inputs  may  originally  have  been 
anthropogenic  in  nature,  the  present  distribution  of 
the  metals  in  the  sediments  is  controlled  by  organic 
matter  diagenesis.  These  processes  are  especially 
important  within  the  sulfate-reducing  zone.  This 
suggestion  is  supported  by  the  similar  behavior  of 
the  heavy  metals  and  Iodine/organic  carbon  ratios 
in  the  sediments.  Diagenetic  recycling  of  Pb  may 
also  explain  discrepancies  that  were  observed  be- 
tween Pb210  and  Csl37  chronologies.  The  source 
and  diagenetic  remobilization  of  these  elements  is 


MATHEMATICAL  MODELING  OF  SOLUTE 
TRANSPORT  IN  THE  SUBSURFACE, 

Battelle  Memorial  Inst.,  Columbus,  OH.  Environ- 
mental and  Health  Sciences  Section. 
T.  G.  Naymik. 

CRC  Critical  Reviews  in  Environmental  Control 
CCECAU,  Vol.  17,  No.  3,  p  229-251,  1987.  1  fig, 
112  ref. 

Descriptors:  'Reviews,  'Model  studies,  'Solute 
transport,  'Path  of  pollutants,  'Advection, 
♦Groundwater  movement,  Mathematical  studies, 
Prediction,  Geohydrology. 

A  review  of  key  works  on  solute  transport  models 
indicates  that  solute  transport  processes  with  the 
exception  of  advection  are  still  poorly  understood. 
Solute  transport  models  generally  do  a  good  job 
when  they  are  used  to  test  scientific  concepts  and 
hypotheses,  investigate  natural  processes,  system- 
atically store  and  manage  data,  and  simulate  mass 
balance  of  solutes  under  certain  natural  conditions. 
Solute  transport  models  generally  are  not  good  for 
predicting  future  conditions  with  a  high  degree  of 
certainty,  or  for  determining  concentrations  pre- 
cisely. The  mathematical  treatment  of  solute  trans- 
port far  surpasses  our  understanding  of  the  process. 
Investigations  of  the  extent  of  groundwater  con- 
tamination and  methods  to  remedy  existing  prob- 
lems show  the  along-term  nature  of  the  hazard 
Industrial  organic  compounds  may  be  immiscible 
in  water,  highly  volatile,  or  complexed  with  inor- 
ganic as  well  as  other  organic  compounds;  many 
remain  stable  in  nature  almost  indefinitely. 
Through  modeling  technology,  clean-up  strategies 
can  be  optimized,  or,  at  the  least,  alternatives  can 
be  simulated,  thus  providing  a  basis  for  determin- 
ing cost  effectiveness.  In  the  worst  case,  future 
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disposal  of  hazardous  waste  may  be  restricted  to 
deep  burial,  as  is  proposed  for  radioactive  wastes. 
For  investigations  pertinent  to  transport  of  radion- 
uclides from  a  geologic  repository,  the  process 
cannot  be  fully  understood  without  adequate  ther- 
modynamic and  kinetic  data  bases.  Empirical  data 
are  largely  unavailable  for  temperatures  above  25 
deg  C  and  1  bar  pressure  although,  in  some  cases, 
sufficiently  accurate  estimates  can  be  made.  From 
a  standpoint  of  demonstrating  regulatory  compli- 
ance, understanding  of  the  numerous  coupled  and 
uncoupled  geochemical  processes  must  be  greatly 
improved  before  a  high  degree  of  confidence  can 
be  placed  in  this  type  of  test.  The  uncertainties  in 
the  hydrogeological  parameters  affecting  contami- 
nant transport,  the  spatial  variability  of  natural 
geologic  systems,  and  the  ability  to  predict  with 
confidence  the  future  migration  of  contaminants 
must  be  factored  into  the  hydrogeologist's  analysis 
of  solute  transport  at  specific  sites.  (Alexander- 
PTT) 
W88-05425 


GROUNDWATER  CONTAMINATION  BY 
TEMIK  ALDICARB  PESTICIDE:  THE  FIRST  8 
MONTHS, 

Harvard  School  of  Public  Health,  Boston,  MA. 

Interdisciplinary  Programs  in  Health. 

For  primary  bibliographic  entry   see   Field   5G. 

W88-05432 


EFFECTS  OF  ACIDIC  DEPOSITION  ON  THE 

CHEMISTRY  OF  HEADWATER  STREAMS:  A 

COMPARISON  BETWEEN  HUBBARD 

BROOK,  NEW  HAMPSHIRE,  AND  JAMIESON 

CREEK,  BRITISH  COLUMBIA, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering 

C.  T.  Driscoll,  N.  M.  Johnson,  G.  E.  Likens,  and 

M.  C.  Feller. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  2,  p  195-200,  February  1988.  3  fig,  2  tab,  35 

ref. 

Descriptors:  *Acid  rain,  'Water  pollution  sources, 
*Acidic  deposition,  'Water  chemistry,  'Headwa- 
ters, 'Streams,  'Watersheds,  'Aluminum,  Acids, 
Acidity,  Speciation,  Neutralization,  Cations. 

Streamwater  samples  were  collected  from  water- 
sheds in  Jamieson  Creek,  British  Columbia,  and  the 
Hubbard  Brook  Experimental  Forest,  New  Hamp- 
shire, to  compare  the  chemistry  of  drainage  waters 
which  are  unimpacted  and  impacted  by  acidic  dep- 
osition. Qualitative  and  quantitative  differences  in 
the  chemistry  of  headwater  streams  were  evident. 
Principal  among  these  were  a  shift  from  acidifica- 
tion by  organic  acids  to  strong  acids,  increased 
concentrations  of  aqueous  Al,  and  a  change  in  Al 
speciation  from  largely  organic  to  inorganic  forms. 
In  both  watersheds,  streamwater  acidity  is  ulti- 
mately neutralized  by  the  release  of  basic  cations. 
(Author's  abstract) 
W88-05433 


MODELING  SOLUTE  SEGREGATION 
DURING  FREEZING  OF  PEATLAND 
WATERS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Chemical 

Engineering. 

R.  H.  Kadlec,  X.-M.  Li,  and  G.  B.  Cotten. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  2,  p  219-224,  February   1988.  4  fig,  20  ref. 

Descriptors:  'Path  of  pollutants,  'Freezing,  'Peat- 
lands,  'Solute  transport,  'Geochemistry,  'Model 
studies,  Top  soil,  Pore  water,  Algorithms,  Mathe- 
matical equations,  Prediction,  Ice. 

Freezing  of  the  shallow  water  in  a  peatland  causes 
the  downward  movement  of  solutes.  Field  and 
laboratory  data  demonstrate  that  a  considerable 
portion  of  the  solutes  are  driven  into  the  topsoil 
from  the  overlying  water  by  freezing.  Such  solute 
redistribution  phenomena  in  peatlands  are  of  inter- 
est for  establishing  the  geochronology  of  deposits 
and  determining  the  nature  of  pollutant  burial.  A 
mathematical  model  has  been  developed  to  de- 
scribed the  solute  segregation  processes  at  the 
freezing  front  in  both  overlying  water  and  intersti- 
tial water  in  the  porous  peat  and  solute  transport  in 


the  unfrozen  water.  An  algorithm  has  been  devel- 
oped to  solve  this  nonlinear  moving  interface  prob- 
lem. The  solute  concentrations  in  ice  and  water 
phases  are  reproduced  by  the  model.  Computer 
simulation  results  provide  good  predictions  of  in- 
dependent experimental  data.  (Author's  abstract) 
W88-05436 


FURTHER  COMMENTS  ON  SENSITIVITIES, 

PARAMETER  ESTIMATION,  AND  SAMPLING 

DESIGN  IN  ONE-DIMENSIONAL  ANALYSIS 

OF     SOLUTE     TRANSPORT     IN     POROUS 

MEDIA, 

Geological  Survey,  Reston,  VA. 

D.  S.  Knopman,  and  C.  I.  Voss. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  2,  p  225-238,  February  1988.  12  fig,  7  tab,  34 

ref,  append. 

Descriptors:  'Model  studies,  'Groundwater  move- 
ment, 'Solute  transport,  'Porous  media,  'Path  of 
pollutants,  'Sensitivity  analysis,  Mathematical 
equations,  Solutes,  Estimating,  Spatial  variability. 

Sensitivities  of  solute  concentration  to  parameters 
associated  with  first-order  chemical  decay,  bound- 
ary conditions,  initial  conditions,  and  multilayer 
transport  were  examined  in  one-dimensional  ana- 
lytical models  of  transient  solute  transport  in 
porous  media.  A  sensitivity  is  a  change  in  solute 
concentration  resulting  from  a  change  in  a  model 
parameter.  Sensitivity  analysis  is  important  because 
minimum  information  required  in  regression  on 
chemical  data  for  the  estimation  of  model  param- 
eters by  regression  is  expressed  in  terms  of  sensi- 
tivities. Nonlinear  regression  models  of  solute 
transport  were  tested  on  sets  of  noiseless  observa- 
tions from  known  models  that  exceeded  the  mini- 
mum sensitivity  information  requirements.  Results 
demonstrate  that  the  regression  models  consistent- 
ly converged  to  the  correct  parameters  when  the 
initial  sets  of  parameter  values  substantially  deviat- 
ed from  the  correct  parameters.  On  the  basis  of  the 
sensitivity  analysis,  several  statements  may  be 
made  about  design  of  sampling  for  parameter  esti- 
mation for  the  models  examined:  (1)  estimation  of 
parameters  associated  with  solute  transport  in  the 
individual  layers  of  a  multilayer  system  is  possible 
even  when  solute  concentrations  in  the  individual 
layers  are  mixed  in  an  observation  well;  (2)  when 
estimating  parameters  in  a  decaying  upstream 
boundary  condition,  observations  are  best  made 
late  in  the  passage  of  the  front  near  a  time  chosen 
by  adding  the  inverse  of  an  hypothesized  value  of 
the  source  decay  parameter  to  the  estimated  mean 
travel  time  at  a  given  downstream  location;  (3) 
estimation  of  a  first-order  chemical  decay  parame- 
ter requires  observations  to  be  made  late  in  the 
passage  of  the  front,  preferably  near  a  location 
corresponding  to  a  travel  time  of  square  root  of  2 
times  the  half-life  of  the  solute;  and  (4)  estimation 
of  a  parameter  relating  to  spatial  variability  in  an 
initial  condition  requires  observations  to  be  made 
early  in  time  relative  to  passage  of  the  solute  front. 
(Author's  abstract) 
W  8  8-05437 


FLUID  MECHANICS  OF  FRACTURE  AND 
OTHER  JUNCTIONS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 
J.  R.  Philip. 

Water  Resources  Research  WRERAO,  Vol.  24, 
No.  2,  p  239-246,  February  1988.  11  fig,  1  tab,  7 
ref,  append. 

Descriptors:  'Groundwater  movement,  'Hydro- 
dynamics, 'Solute  transport,  'Path  of  pollutants, 
'Geologic  fractures,  'Fluid  mechanics,  'Model 
studies,  Flow,  Mathematical  studies,  Porous  media, 
Solutes,  Transport. 

In  connection  with  solute  transfer  in  fracture  net- 
works, Hull  and  Koslow  proposed  proportional 
routing  of  streamlines  through  discontinuous  frac- 
ture junctions  (in  which  inlet  and  outlet  branches 
alternate).  The  application  of  fluid  mechanics  to 
the  problem  showed  that  the  errors  of  proportional 
routing  may  be  unacceptably  large  when  the  two 
inlet  discharges  and  the  two  outlet  discharges  both 


differ  greatly  in  magnitude.  In  extreme  cases  one 
inlet  flow  is  wholly  excluded  from  one  of  the  two 
outlets,  and  proportional  routing  is  maximally  in- 
correct. Solutions  are  established  for  arbitrary  dis- 
charge patterns  through  four-way  coplanar  junc- 
tions: exact  solutions  for  Laplace  flows  (Hele- 
Shaw  flows  and  Darcy  flows,  fractures  filled  with 
porous  material)  and  approximate  solutions  for 
Stokes  flows.  The  Laplace  solutions  apply  also  to  a 
range  of  transport  processes.  (Author's  abstract) 
W88-05438 


HYDROLOGIC  DETECTION  OF  ABANDONED 
WELLS  NEAR  PROPOSED  INJECTION 
WELLS  FOR  HAZARDOUS  WASTE  DISPOS- 
AL, 

Lawrence  Berkeley  Lab.,  CA.  Earth  Sciences  Div. 
For  primary  bibliographic  entry  see  Field  5E. 

W88-05440 


NUMERICAL  ANALYSIS  OF  THE  NON- 
STEADY  TRANSPORT  OF  INTERACTING  SO- 
LUTES THROUGH  UNSATURATED  SOIL  1. 
HOMOGENEOUS  SYSTEMS, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Dept.  of  Soil  Physics 

D.  Russo. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  2,  p  271-284,  February  1988.  12  fig,  5  tab,  36 

ref,  append. 

Descriptors:  'Infiltration,  'Path  of  pollutants, 
'Solute  transport,  'Unsaturated  soils,  'Model  stud- 
ies, 'Soil  water,  Anions,  Cations,  Hydraulic  con- 
ductivity, Soil  properties,  Solutes,  Spatial  varia- 
tion. 

Transient  one-dimensional  vertical  transport  of 
mixed  Na/Ca  solutions  in  a  saturated-unsaturated 
homogeneous  soil  during  infiltration  was  studied 
using  a  modified  version  of  the  transport  model  of 
Breslet,  taking  into  account  physiocochemical 
interactions  between  the  soil  solution  and  the  soil 
matrix  expressed  in  terms  of  changes  in  the  hy- 
draulic conductivity  and  retentivity  functions, 
anion  exclusion,  and  cation  exchange.  The  anion- 
cation  factors  were  derived  from  theoretical  con- 
siderations based  on  the  mixed  ion  diffuse  double- 
layer  theory,  the  structure  of  the  clay  particles,  the 
pore  size  distribution  of  the  soil,  and  hydrodynam- 
ic  principles.  The  solute  transport  was  analyzed  for 
three  soils  of  different  textures  and  for  different 
sets  of  boundary  and  initial  conditions.  Results  of 
the  analyses  suggest  that  the  effect  of  soil-matrix- 
soil-solution  interactions  on  the  transport  of  water 
and  solutes  may  be  significant  and  generally  in- 
creases as  the  wetting  zone  soil  water  content  and 
soil  solution  sodium  adsorption  ratio  increase,  as  its 
solute  concentration  decreases,  as  the  clay  fraction 
of  the  soil  increases;  and  as  the  soil  texture  be- 
comes finer.  For  a  given  soil  the  magnitude  of 
these  interactions  and  their  effect  on  the  transport 
process  are  affected  by  the  surface  boundary  con- 
ditions and  the  initial  conditions.  For  a  given  set  of 
boundary  and  initial  conditions  the  retardation  of 
the  water  and  solute  movement  due  to  the  soil- 
solution-soil-matrix  interactions,  relative  to  a  refer- 
ence inert  state,  depends  on  the  soil  texture.  (See 
also  W88-05442)  (Author's  abstract) 
W88-05441 


NUMERICAL  ANALYSIS  OF  THE  NON- 
STEADY  TRANSPORT  OF  INTERACTING  SO- 
LUTES THROUGH  UNSATURATED  SOIL  2. 
LAYERED  SYSTEMS, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Dept.  of  Soil  Physics 

D.  Russo. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  2,  p  285-290,  February  1988.  4  fig,  2  tab,  13 

ref. 

Descriptors:  'Infiltration,  'Soil  water,  'Irrigation, 
•Sodium  adsorption  ratio,  'Path  of  pollutants, 
•Solute  transport,  'Unsaturated  soils,  'Model  stud- 
ies, Anions,  Cations,  Hydraulic  conductivity,  Soil 
properties,  Solutes,  Soil  water,  Spatial  variation. 
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Transient  one-dimensional  vertical  transport  of 
interacting  solutes  through  a  saturated-unsaturatcd 
stratified  soil  profile  during  infiltration  was  studied 
using  a  modified  version  of  a  previously  described 
transport  model  taking  into  account  the  depth  vari- 
ations of  the  coupling  interacting  soil  input  param- 
eters. The  solute  transport  was  analyzed  for  two 
sequences  of  soil  layering:  a  fine-textured  soil  over- 
lying coarser  textured  soils  and  a  coarse-textured 
soil  overlying  finer  textured  soils.  Each  sequence 
was  analyzed  for  two  different  initial  conditions 
and  a  given  surface  boundary  condition  pertinent 
to  a  common  irrigation  practice  using  nonsaline 
water.  Results  of  the  analyses  suggest  that  the 
effect  of  soil-matrix-soil-solution  interactions  on 
the  transport  of  water  and  solutes  may  be  signifi- 
cant and  generally  depends  on  the  sequence  of  the 
soil  layering  and  on  the  shape  of  the  initial  soil 
solutions's  sodium  adsorption  ratio  (SAR)  profile. 
For  a  given  initial  soil  solution's  SAR  profile  the 
effect  of  soil-solution-soil-matrix  interactions  on 
the  transport  process  is  greater  when  a  fine-tex- 
tured soil  is  overlying  coarser  textured  soils.  For  a 
given  sequence  of  layering  the  movement  of  the 
interacting  solutes  may  be  retarded  or  accelerated 
relative  to  a  reference  inert  state,  depending  on  the 
shape  of  the  initial  soil  solution's  SAR  profile 
relative  to  the  sequence  of  the  layering.  On  a  field 
scale,  the  effect  of  the  soil-solution-soil-matrix 
interactions  on  the  transport  process  may  increase 
the  spatial  variability  of  the  water  and  the  solute  in 
a  cross-sectional  area  of  the  field.  (See  also  W88- 
05441)  (Alexander-PTT) 
W88-05442 


EXAMINATION   AND   CHARACTERIZATION 
OF  DISTRIBUTION  SYSTEM  BIOFILMS, 

American  Water  Works  Service  Co.,  Inc.,  Belle- 
ville, IL.  Belleville  Lab. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-05446 


ENUMERATION  OF  VIBRIO  CHOLERAE  Ol 
IN  BANGLADESH  WATERS  BY  FLUORES- 
CENT-ANITBODY  DHtECT  VIABLE  COUNT, 

Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-05449 


TRENDS  OF  ORGANOCHLORINE  RESIDUES 
IN  EGGS  OF  BIRDS  FROM  ITALY,  1977  TO 
1985, 

Pavia  Univ.  (Italy).  Dipt.  Biologia  Animale. 

M.  Fasola,  and  I.  Vecchio. 

Environmental  Pollution  EPEBD7,  Vol.  48,  No.  1, 

p  25-36,  1987.  2  fig,  3  tab,  28  ref. 

Descriptors:  *Path  of  pollutants,  'Water  pollution 
effects,  'Birds,  *Eggs,  'Pesticides,  'Organochlor- 
ine  compounds,  Insecticides,  Aquatic  habitats, 
Habitats,  Food  habits,  Fish,  Trophic  level,  Water 
birds,  Terns,  Herons,  Gulls,  Polychlorinated  bi- 
phenyls,  DDE,  DDT,  TDE,  Aldrin,  Dieldrin, 
Endrin,  Lindane,  Heptachlor,  Sparrows,  Crows, 
Italy. 

Organochlorines  in  eggs  collected  from  ten  bird 
species  in  Italy  in  1982  and  1983  are  reported  as 
part  of  a  study  of  pesticide  residues  started  in  1977. 
DDE  and  other  organochlorine  contaminants  were 
found  in  eggs  from  three  gulls,  four  terns,  the  night 
heron,  the  hooded  crow,  and  the  tree  sparrow. 
However,  DDE  concentrations  showed  a  decreas- 
ing trend  from  1978  to  1985  in  several  species. 
Insecticides  included  in  the  analysis  were  DDE, 
TDE,  aldrin,  dieldrin,  endrin,  lindane,  and  hepta- 
chlor. DDE  levels  (expressed  as  micrograms/gram 
fresh  weight)  in  1982  and  1983  were  as  follows: 
gulls,  0.10-0.28;  terns,  0.28-0.84;  night  heron,  0.82; 
hooded  crow,  0.18;  and  tree  sparrow,  0.26.  Feed- 
ing habits  were  correlated  with  DDE  concentra- 
tions, highest  levels  being  found  in  the  night 
herons  and  terns,  which  feed  on  aquatic  animals, 
lower  levels  in  the  omnivorous  gulls,  and  lowest 
levels  in  the  terrestrial  crow  and  sparrow.  Eggshell 
thickness  was  not  adversely  affected.  However,  in 
the  night  heron  a  slight  reduction  in  eggshell  thick- 
ness was  related  to  DDE  concentration.  The  study 
results  indicated  that  the  current  impact  of  organ- 


ochlorines on   these  birds  is  probably   negligible 

(Cassar-PTT) 

W88-05455 


BACTERIAL  BIOABSORPTION  OF  NICKEL 
FROM  INDUSTRIAL  COOLING  WATER, 

University   of  the   Witwatersrand,   Johannesburg 

(South  Africa).  Dept.  of  Microbiology. 

H.  C.  Kasan,  and  P.  Stegmann. 

Environmental  Pollution  EPEBD7,  Vol.  48,  No.  4, 

p  311-319,  1987.  4  fig,  25  ref. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
effects,  'Water  reuse,  'Nickel,  'Cooling  water, 
•Bacteria,  'Heavy  metals,  Metals,  Accumulation, 
Absorption,  Microbiological  studies,  Adaptation, 
Toxicity,  Inhibitors,  Bacterial  physiology. 

Three  bacterial  strains  tolerant  to  100  mg/liter  of 
nickel  ions  were  isolated  from  samples  of  industrial 
cooling  water.  The  percentage  of  nickel  as  a  frac- 
tion of  the  total  available  in  broth  (100  mg/liter) 
accumulated  by  each  strain  was  18,  7,  and  20.  The 
strain  which  showed  the  highest  ability  to  concen- 
trate nickel  was  identified  as  an  Enterobacter  sp. 
Further  studies  using  this  bacterial  strain  showed 
that  growth  and  glucose  utilization  were  inhibited 
by  the  presence  of  nickel.  Maximum  biomass  pro- 
duction was  attained  after  8  days  in  the  absence  of 
nickel  and  in  19  days  in  the  presence  of  100  mg  Ni/ 
liter.  Intracellular  nickel  deposition  was  revealed 
by  energy  dispersive  X-ray  analysis  and  transmis- 
sion electron  microscopy.  (Cassar-PTT) 
W88-05464 


THEORY  ON  THE  MECHANISMS  REGULAT- 
ING THE  BIOAVAILABILITY  OF  MERCURY 
IN  NATURAL  WATERS, 

Bohlin  and  Stromberg  A.B.,  Solna  (Sweden). 
A.  Bjornberg,  L.  Hakanson,  and  K.  Lundbergh. 
Environmental  Pollution  EPEBD7,  Vol.  49,  No.  1, 
p  53-61,  1988.  2  fig,  24  ref. 

Descriptors:  'Path  of  pollutants,  'Chemical  reac- 
tions, 'Mercury,  'Bioavailability,  'Equilibrium, 
'Heavy  metals,  Metals,  Sulfides,  Tellurium,  Seleni- 
um, Fish,  Oxidation-reduction  potential. 

A  theory  proposed  to  explain  the  mercury  content 
in  fish  is  that  the  activity  of  Hg(++)  in  natural 
waters  is  essentially  regulated  by  the  activity  of 
sulfide  ion,  which,  in  turn,  is  strongly  affected  by 
pH  and  redox  conditions.  At  natural  pH  levels 
sulfide  ion  activity  is  very  low.  In  the  presence  of 
sulfide  essentially  all  Hg  will  appear  as  HgS(s). 
The  Hg(+  +)  activity  and  the  Hg  content  in  fish 
can  be  increased  if  the  sulfide  ion  activity  is  de- 
creased by  lowering  the  pH  and/or  increasing  the 
redox  potential.  Selenium  and  tellurium  have  simi- 
lar relationships  with  Hg.  The  Hg(++)  concen- 
tration in  natural  waters  varies  widely  but  is  often 
about  5  ng/liter.  This  is  considered  a  high  concen- 
tration in  this  context,  and  it  can  only  prevail  if  the 
sulfide  ion  and/or  selenium  ion  activity  is  very 
small.  In  waters  where  sulfide  ion  and/or  selenium 
ion  activity  is  high  (e.g.,  sulfide  rocks  in  the  drain- 
age area)  the  Hg(++)  activity  and  the  Hg(++) 
content  of  fish  is  effectively  reduced.  (Cassar-PTT) 
W88-05466 


EXPERIMENTAL  MEASUREMENTS  AND 
COMPUTER  PREDICTIONS  OF  COPPER 
COMPLEX  FORMATION  BY  SOLUBLE  SOIL 
ORGANIC  MATTER, 

Rothamsted     Experimental     Station,     Harpenden 
(England).  Dept.  of  Soils  and  Plant  Nutrition. 
J.  R.  Sanders,  and  S.  P.  McGrath. 
Environmental  Pollution  EPEBD7,  Vol.  49,  No.  1, 
p  63-76,  1988.  2  fig,  6  tab,  19  ref 

Descriptors:  'Path  of  pollutants,  'Chemical  reac- 
tions, 'Copper,  'Organic  matter,  'Chelation, 
•Heavy  metals,  Metals,  Soil  chemistry,  Trace 
metals,  Computer  programs,  Clays,  Loams,  Hy- 
drogen ion  concentration. 

The  extent  of  copper  complex  formation  by  solu- 
ble organic  matter  extracted  from  an  organic  soil,  a 
clay,  and  two  sandy  loams  was  measured  by  two 
independent   methods:   ion   exchange   equilibrium 


and  ipectrometi  \  i  he  result!  lifted  equationj  mmh- 
l.u  in  Lmgmuii  two-surface  isotherms,  bin  the 
values  of  completing  capacit)  and  <<miplcxing 
strength  were  BOl  the  tame  fol  the  organic  matter 
from  the  four  soils  Therefore  these  values  were 
no)  notable  for  use-  in  computer  program!  designed 
to  predict  concentrations  of  individual  copper  spe- 
cies in  soil  solutions  However,  the  approximate 
extent  of  complex  formation  can  be  predicted  if  the 
pH  and  the  total  copper  and  soluble  organic  matter 
concentrations  (in  molai  units)  are  known,  using  an 
empirical  relationship  between  free  and  total 
copper.  The  relationship  holds  for  a  representative 
selection  of  soil  solutions  under  identical  condi- 
tions of  pH  and  ionic  strength.  (Cassar-PTT) 
W88-05467 


MICROORGANISMS  IN  MUNICIPAL  SOLID 
WASTE  AND  PUBLIC  HEALTH  IMPLICA- 
TIONS, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Hazardous  Waste  Engineering  Research  Lab. 
H.  R.  Pahren. 

CRC  Critical  Reviews  in  Environmental  Control 
CCECAU,  Vol.  17,  No.  3,  p  187-228,  1987.  16  tab, 
148  ref. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Water  pollution  sources,  'Water  pollution 
effects,  'Literature  review,  'Wastewater  treat- 
ment, 'Solid  wastes,  'Landfills,  'Public  health, 
'Microorganisms,  Waste  disposal,  Viruses,  Bacte- 
ria, Leachates,  Feces,  Coliforms,  Enteric  bacteria, 
Enteroviruses,  Pathogens,  Risks,  Incineration, 
Composting,  Sludge,  Aerosols,  Land  disposal, 
Wastewater  disposal,   Spray   irrigation,   Diseases. 

Municipal  solid  waste  is  a  heterogeneous  mixture 
of  materials  from  industrial,  institutional,  commer- 
cial, and  household  sources.  As  a  result,  densities 
of  microorganisms  are  relatively  high,  with  paper 
products  (diapers,  used  tissues,  and  pet  feces 
wrapped  in  paper)  and  garden  wastes  responsible 
for  substantial  portions  of  the  total.  Microorganism 
densities  in  landfills  remain  high  for  many  years; 
some  of  the  microorganisms  are  associated  with 
decay  processes,  but  some  pathogens  are  also 
present.  Leachates  provide  a  harsh  environment 
for  microorganism  survival;  very  few  microbes  are 
transported  by  leachates  after  the  waste  has  been  in 
place  for  a  few  months.  A  risk  assessment  for 
ingestion  of  groundwater  near  a  hypothetical 
sludge  showed  that  to  contract  salmonellosis,  880 
gal  of  water  would  have  to  be  consumed;  400  gal, 
for  an  enterovirus  infection.  Composting  can  inac- 
tivate most  of  the  microorganisms  associated  with 
fecal  matter.  Wastewater  handling  in  treatment 
plants  has  potential  for  adverse  health  effects,  par- 
ticularly from  aerosols  containing  microorganisms, 
but  the  few  studies  on  this  subject  show  little 
evidence  of  disease  transmission  in  the  plants. 
Spraying  of  partially  treated  wastewater  or  digest- 
ed sewage  sludge  on  agricultural  land  generates 
aerosols  containing  microorganisms,  but  apparent- 
ly there  is  a  rapid  die-off  after  the  microorganisms 
reach  the  aerosol  form.  Enteroviruses  were  recov- 
ered from  wastewater  used  for  irrigation  in  Michi- 
gan, but  not  from  the  aerosols  sampled  while 
spraying.  (Cassar-PTT) 
W88-05469 


TRACE  METAL  INTERACTIONS  WITH  MI- 
CROBIAL BIOFILMS  IN  NATURAL  AND  EN- 
GINEERED SYSTEMS, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Environmen- 
tal Engineering. 

For  primary  bibliographic  entry  see  Field  5D. 
W88-05470 


MODELING  MICROBIAL  FATE  IN  THE  SUB- 
SURFACE ENVIRONMENT, 

Robert    S.    Kerr    Environmental    Research    Lab., 

Ada,  OK.  Subsurface  Processes  Branch. 

M.  V.  Yates,  and  S.  R.  Yates. 

CRC  Critical  Reviews  in  Environmental  Science 

CCECAU,  Vol.  17,  No.  4,  p  307-344,  1988.  8  tab, 

223  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


Descriptors:  'Path  of  pollutants,  *Fate  of  pollut- 
ants, *Water  pollution  sources,  'Literature  review, 
•Microorganisms,  'Groundwater  pollution,  Bacte- 
ria, Viruses,  Absorption,  Public  health,  Model 
studies,  Mathematical  models,  Diseases,  Soil  prop- 
erties, Organic  matter,  Hydraulics,  Temperature, 
Hydrogen  ion  concentration,  adsorption,  Filtra- 
tion. 

Knowledge  of  the  transport  of  bacteria  and  viruses 
is  important  in  preventing  disease  from  groundwat- 
er contamination.  These  organisms  may  be  intro- 
duced into  the  subsurface  environment  by 
wastewater  irrigation,  landfill  leachates,  and  septic 
tank  effluent.  Conditions  favoring  the  survival  and 
transport  of  bacteria  are  (1)  low  temperature,  (2) 
absence  of  other  types  of  bacteria,  (3)  moisture  in 
soils,  (4)  neutral  or  slightly  alkaline  pH,  (5)  absence 
of  certain  cations  (Ca(+  +),  Mg(+  +),  and  Na+), 
(6)  large  pore  size  soils,  (7)  bacterial  characteristics 
(spore  formation,  larger  size),  (8)  nutrients  provid- 
ed by  organic  matter,  (9)  absence  of  biological 
mats  as  found  in  septic  system  fields,  (10)  high 
hydraulic  loading  rates.  Conditions  favoring  the 
survival  and  transport  of  viruses  are  (1)  low  tem- 
perature, (2)  absence  of  other  microorganisms,  (3) 
moisture  in  soils,  (4)  presence  of  very  low  concen- 
trations (<0.01M)  Ca(++)  or  Ba(++),  (5)  lack 
of  virus  aggregation,  (6)  coarse-textured  soil,  (7) 
high  hydraulic  loading  rates.  The  influences  of  pH, 
soil  adsorption,  virus  type,  and  organic  matter  on 
viral  inactivation  and  transport  are  more  variable. 
Models  for  describing  the  fate  of  microorganisms 
are  reviewed.  More  models  concern  viruses  be- 
cause, in  general,  viruses  survive  longer  and  travel 
further  than  bacteria.  (Cassar-PTT) 
W88-05471 


PINPOINTING  NONPOINT  POLLUTION, 

Tennessee  Valley  Authority,  Chattanooga.  Map- 
ping Services  Branch. 
F.  R.  Perchalski  and,  and  J.  M.  Higgins. 
Civil  Engineering  CEWRA9,  Vol.  58,  No.  2,  p  62- 
64,  February  1988. 

Descriptors:  *Aerial  photography,  'Infrared  im- 
agery, 'Remote  sensing,  'Nonpoint  pollution 
sources,  'Livestock,  'Mapping,  'Maps,  Data  proc- 
essing, Economic  aspects. 

The  Tennessee  Valley  Authority  has  employed 
aerial  photography  to  map  its  attack  on  nonpoint 
sources  of  water  pollution.  These  sources  cause 
most  of  the  water  quality  problems  in  the  region 
and,  unlike  point  sources,  are  difficult  to  locate  and 
monitor  by  conventional  methods.  In  one  test, 
analysis  of  large  scale  aerial  photographs  provided 
the  information  needed  to  define  the  pollution 
sources  and  target  cleanup  efforts.  Infrared  color, 
stereoscopic  photos  at  a  scale  of  1 :24,000,  revealed 
226  livestock  operations  and  their  surface  drainage 
connections  in  a  70,000  acre  watershed.  Control- 
ling nonpoint  sources  of  water  pollution  will  re- 
quire a  long  term  commitment.  But  at  a  cost  of 
pennies  per  acre,  aerial  photographic  methods  pro- 
vide an  essential  complement  to  conventional  data 
collection  techniques.  (VerNooy-PTT) 
W88-05473 


SPREADING  OF  OIL  ON  WATER  IN  THE 
SURFACE-TENSION  REGIME, 

Washington  Univ.,  Seattle.  Dept.  of  Chemical  En- 
gineering. 

D.  W.  Camp,  and  J.  C.  Berg. 
Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  184,  p 
445-462,  November   1987.    16  fig,  2  tab,   14  ref. 
National      Science     Foundation     Grant     MEA 
8109226. 

Descriptors:  'Path  of  pollutants,  'Oil-water  inter- 
faces, 'Oil,  'Surface  tension,  'Surfactants,  'Mathe- 
matical analysis,  'Mathematical  models,  Fatty 
acids,  Alcohols,  Films. 

Data  were  collected  to  describe  the  unidirectional 
spreading  of  several  pure  oils  and  oil-surfactant 
mixtures  on  water  in  the  surface-tension  regime. 
Leading-edge  position  and  profiles  of  velocity, 
thickness  and  film  tension  are  given  as  functions  of 
time.  The  data  are  consistent  with  the  numerical 
similarity  solution  of  Foda  &  Cox  although  the 


measured  dependence  of  the  film  tension  on  the 
film  thickness  often  differs  from  the  equilibrium 
relationship.  The  configuration  of  the  oil  film  near 
the  spreading  origin  may  be  either  a  coherent 
multimolecular  layer  or  a  multitude  of  thinning, 
outward-moving  lenses  surrounded  by  monolayer. 
The  pure  oils  show  an  acceleration  zone  connect- 
ing the  slow-moving  inner  region  to  a  fast-moving 
outer  region,  while  the  oil-surfactant  mixtures 
show  a  much  more  gradual  increase  in  film  veloci- 
ty. (Author's  abstract) 
W88-05474 


CLEANUP  ON  A  LARGE  SCALE, 

CH2M  Hill,  Newport  Beach,  CA.  Southern  Cali- 
fornia Regional  Office. 

For  primary  bibliographic   entry  see   Field   5G. 
W88-05476 


DETECTING         UNDERGROUND        PIPING 
LEAKS, 

Groundwater  Technology,  Inc.,  Annapolis  Junc- 
tion, MD. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-05478 


LOCAL  CHANGES  OF  SALINITY  AND  NUTRI- 
ENTS AND  PROCESSES  CONTRIBUTING  TO 
THE  NUTRIENT  DISTRIBUTION  OFF  THE 
EVROS    RIVER,   IN   THE   NORTH    AEGEAN 

SEA, 

Institute  of  Oceanographic  and  Fisheries  Research, 

Athens  (Greece). 

N.  Friligos. 

Toxicological     and     Environmental     Chemistry 

TXECBP,  Vol.  16,  No.  1,  p  1-16,  1987.  5  fig,  4  tab, 

36  ref. 

Descriptors:  'Path  of  pollutants,  'Nutrients,  'Sa- 
linity, 'Coastal  waters,  Distribution  patterns, 
North  Aegean  Sea,  Fate  of  pollutants,  Limiting 
nutrients,  Silicates,  Nitrogen  compounds,  Ammo- 
nia, Nitrites,  Phosphates,  Evros  River,  Plumes, 
Spatial  distribution,  Temporal  distribution,  River 
mouth,  Correlation  analysis. 

The  distribution  of  salinity,  silicate,  ammonia,  ni- 
trite, and  phosphate  off  the  Alexandroupolis  coast, 
both  inside  and  outside  the  Evros  River  plume, 
were  observed  during  three  cruises  between  March 
1981  and  March  1982.  The  most  important  river 
source  of  nutrients  is  the  Evros  River  and  the  data 
show  that  there  is  a  large  spatial  and  temporal 
variability  of  salinity  and  nutrients  during  both 
high  and  low  discharge  periods.  The  extension  of 
the  area  influenced  by  the  river  mouth  is  charac- 
terized by  a  highly  significant  correlation  between 
salinity  and  nutrients.  This  indicates  a  control  of 
the  dynamics  of  the  nutrients  by  the  physical  proc- 
esses of  dilution.  In  the  second  zone,  lying  further 
from  the  river  mouth,  this  correlation  is  lost  be- 
cause of  the  superposition  of  biological  factors. 
The  fact  that  in  some  zones  the  concentration  of 
the  total  inorganic  nitrogen  was  sometimes  found 
to  be  undetectable,  suggests  that  nitrogen  could  be 
the  growth  limiting  factor.  (Author's  abstract) 
W88-05495 


RAPID  STATISTICAL  CORRELATION  BE- 
TWEEN POLLUTION  SOURCES  AND 
MARINE  CONCENTRATIONS, 

Bulgarian  Academy  of  Sciences,  Varna.  Inst,  of 

Oceanography. 

G.  Andreev,  and  V.  Simeonov. 

Toxicological      and      Environmental      Chemistry 

TXECBP,  Vol.  16,  No.  1,  p  69-73,  1987.  2  fig,  16 

ref. 

Descriptors:  'Water  pollution  sources,  'Pollutant 
concentrations,  'Fate  of  pollutants,  'Path  of  pol- 
lutants, 'Statistical  analysis,  'Heavy  metals,  Pollut- 
ants, Estimating,  Distribution  patterns,  Distribu- 
tion graphs,  Correlation  analysis,  Mathematical 
studies,  Correlation  coefficient,  Marine  environ- 
ment, Hydrogen  ion  concentration,  Ammonia, 
Phosphates,  Iron,  Copper,  Lead,  Cadmium,  Zinc, 
Mercury. 

An  easy  approach  is  suggested  for  the  rapid  esti- 
mation of  the  connection  between  concentration  of 


inorganic  pollutants  in  marine  environments  and 
the  distance  from  the  potential  polluting  source. 
The  construction  of  distribution  graphs  of  the  cal- 
culated correlation  coefficients  for  different  pollut- 
ing species,  including  fluoride,  pH,  ammonia,  phos- 
phate, iron,  copper,  lead,  cadmium,  zinc,  and  mer- 
cury, provided  a  connection  between  pollution 
factors  (concentration  of  pollutants)  and  possible 
anthropogenic  activities  (distance  from  the  coast). 
The  method  allowed  determination  of  the  region 
of  influence  of  a  given  polluting  source  or  group  of 
sources.  The  correlation  analysis  is  based  on  a 
substantial  data  set  over  a  long  period  of  time. 
(Wood-PTT) 
W88-05496 


DISULFATE  ION  AS  AN  INTERMEDIATE  TO 
SULFURIC  ACID  IN  ACID  RAIN  FORMA- 
TION, 

Lawrence  Berkeley  Lab.,  CA.  Applied   Science 

Div. 

S.  G.  Chang,  D.  Littlejohn,  and  K.  Y.  Hu. 

Science  SCIEAS,  Vol.  237,  No.  4816,  p  756-758, 

August  14,  1987.  3  fig,  1  tab,  8  ref.  DOE  Contract 

DE-AC03-76SF00098. 

Descriptors:  'Chemical  reactions,  'Reaction  inter- 
mediates, 'Sulfuric  acid,  'Acid  rain,  'Water  pollu- 
tion, Disulfate  ions,  Anions,  Ions,  Raman  spectros- 
copy, Oxidation. 

The  oxidation  of  the  bisulfite  ion  by  dissolved 
oxygen  to  produce  sulfate  ion  involves  the  forma- 
tion of  a  previously  undetected  intermediate.  This 
intermediate  has  a  fairly  strong  Raman  band  at 
1090  wave  numbers  and  a  weak  Raman  band  at  740 
wave  numbers,  both  of  which  are  probably  due  to 
sulfur-oxygen  stretches.  The  intermediate  is  pro- 
posed to  be  the  disulfate  ion  S207(2-),  which  hy- 
drolyzes  into  H(+)  and  either  S04(2-)  or  HS04(-) 
with  a  half-life  of  about  52  seconds  at  25  degrees 
C.  (Author's  abstract) 
W88-05502 


BIOGENIC  SULFUR  AND  THE  ACIDITY  OF 
RAINFALL  EN  REMOTE  AREAS  OF  CANADA, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

J.  O.  Nriagu,  D.  A.  Holdway,  and  R.  D.  Coker. 
Science  SCIEAS,  Vol.  237,  No.  4819,  p  1189-1192, 
September  4,  1987.  2  fig,  1  tab,  29  ref. 

Descriptors:  'Acid  rain,  'Water  pollution  sources, 
'Rainfall,  'Wetlands,  'Air  pollution,  'Isotopic 
tracers,  'Path  of  pollutants,  Sulfur,  Canada,  Iso- 
topic tracers,  Remote  areas,  Acidity,  Precipitation. 

Sulfur  released  from  any  given  natural  or  anthro- 
pogenic source  carries  an  isotopic  signature  that 
can  be  used  to  trace  its  flow  through  the  environ- 
ment. Measurements  of  the  concentration  and  iso- 
topic composition  of  sulfur  in  weekly  bulk  precipi- 
tation samples  collected  over  a  4-year  period  at  a 
remote  location  in  northern  Ontario  were  record- 
ed. The  long-term  isotopic  data  and  the  measure- 
ment on  the  production  and  release  of  dimethyl 
sulfide  from  boreal  wetlands  show  that  biogenic 
sources  can  account  for  up  to  30  percent  of  the 
acidifying  sulfur  burden  in  the  atmosphere  in 
remote  areas  of  Canada.  The  data  suggest  that 
significant  biological  reemission  of  anthropogenic 
sulfur  is  occurring.  The  role  of  this  process  in  the 
continuing  acidification  of  the  environment  for 
years  to  come  must  be  a  matter  of  concern.  (Au- 
thor's abstract) 
W88-05503 


CHEMISTRY     AND     FATE    OF    ALGID     IN 
TREATED  DRINKING  WATER, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-05508 


STOCHASTIC  DISSOLVED  OXYGEN  MODEL, 

Gore  and  Storrie  Ltd.,  Toronto  (Ontario).  Water 

Resources  Div. 

P.  A.  Zielinski. 

Journal   of  Environmental    Engineering   (ASCE) 
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JOEDDU,  Vol.  114,  No.  1,  p  74-90.  February 
1988.  8  fig,  2  tab,  9  ref,  3  append. 

Descriptors:  'Water  quality,  'Rivers,  •Mathemati- 
cal models,  "Model  studies,  'Dissolved  oxygen, 
•Biochemical  oxygen  demand,  'Nitrogen  oxygen 
demand,  'Photosynthesis,  Model  testing,  Thames 
River,  Ontario,  Differential  equations.  Moment 
equations,  Mathematical  equations,  Mathematical 
studies,  Computers,  River  basins,  Planning. 

A  one-dimensional  steady  state  stochastic  river 
water  quality  model  is  developed  to  compute  the 
mean  values  and  standard  deviations  of  carbona- 
ceous biochemical  oxygen  demand,  DO  and  nitro- 
gen oxygen  demand  concentrations  at  any  point  in 
a  river.  The  model  considers  randomness  in  the 
initial  conditions,  inputs,  rate  constants  and  other 
model  parameters  as  well  as  randomness  in  each  of 
the  modeled  processes  themselves.  The  stochastic 
characteristics  are  determined  by  analytically  solv- 
ing the  moment  equations  associated  with  Ito  sto- 
chastic differential  equations.  The  solution  is  ob- 
tained for  a  diurnally  varied  photosynthetic  com- 
ponent. The  resulting  equations  are  readily  solved 
on  microcomputers  and  consequently  can  be  used 
effectively  in  an  interactive  model  for  river  basin 
planning.  A  demonstration  application  for  the 
Thames  River  in  Ontario  is  presented.  (Author's 
abstract) 
W88-05511 


STUDY  OF  RIVER  REAERATION  AT  DIFFER- 
ENT FLOW  RATES, 

Ministry  of  Works  and  Development,  Hamilton 
(New  Zealand).  Water  Quality  Centre. 
R.  J.  Wilcock. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  114,  No.  1,  p  91-105,  February 
1988.  3  fig,  6  tab,  32  ref. 

Descriptors:  'Reaeration,  'Fate  of  pollutants, 
•River  flow,  'Rivers,  'Model  studies,  'Aeration, 
Flow  rates,  Tarawera  River,  New  Zealand,  Waste 
disposal,  Wastewater  treatment,  Industrial  wastes, 
Pulp  wastes,  Mathematical  studies,  Mathematical 
equations,  Mathematical  models,  Tracers. 

The  lower  Tarawera  River  in  New  Zealand  is  a 
fast-flowing,  turbulent  water  body  that  is  used  for 
the  disposal  of  wood-pulp  mill  wastes.  A  number 
of  gas  tracer  experiments  are  carried  out  to  meas- 
ure the  reaeration  coefficient,  K  sub  2,  at  different 
flow  rates.  The  magnitudes  of  the  results  are  best 
described  by  energy  dissipation  models,  which 
relate  K  sub  2  to  the  rate  of  change  of  hydraulic 
head.  It  has  been  demonstrated  elsewhere  that  such 
models  are  better  able  to  describe  reaeration  in 
turbulent  waters  having  appreciable  surface  disrup- 
tion, such  as  the  Tarawera  River,  than  are  surface 
renewal  models.  The  results  show  that  K  sub  2 
decreases  slightly,  but  significantly,  as  flow  rate 
increases  and  that  this  trend  is  better  described  by 
a  surface  renewal  model  than  by  energy  dissipation 
models.  The  trend  with  flow  is  incorporated  into 
the  energy  dissipation  model  by  using  nonlinear 
regression  to  develop  an  expression  for  C,  the 
escape  coefficient,  that  is  a  function  of  the  flow 
rate.  (Author's  abstract) 
W88-05512 


EFFECTS  OF  STREAMFLOW  VARIATION  ON 
CRITICAL  WATER  QUALITY  FOR  MULTIPLE 
DISCHARGES  OF  DECAYING  POLLUTANTS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

J.  W.  Eheart. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  1,  p  1-8,  January  1988.  3  fig,  2  tab,  11  ref, 

append.    USEPA   Cooperative   Agreements   CR- 

812577-01  and  CR-812577-02. 

Descriptors:  'Water  quality,  'Path  of  pollutants, 
'Fate  of  pollutants,  'Streamflow,  'Multiple  pollut- 
ant discharges,  'Streams,  Dissolved  oxygen,  Math- 
ematical equations,  Mathematical  studies,  Pollut- 
ants, Isotherms,  Uniform  flow,  Hydraulic  geome- 
try. 

The  assumption  that  the  worst  water  quality 
occurs  at  the  lowest  streamflow  may  not  always 


hold  in  instances  involving  multiple  discharges  and 
nonconservative  pollutants.  The  additional  dilution 
resulting  from  increased  streamflow  may  be  offset 
by  adverse  changes  in  the  parameters  that  govern 
water  quality  and  in  decreased  residence  time, 
which  allows  the  stream  less  time  to  recover  from 
the  effect  of  one  discharge  before  receiving  an- 
other. The  question  of  whether,  with  multiple 
sources  of  decaying  pollutants,  water  quality  might 
worsen  with  increasing  streamflow  was  investigat- 
ed. For  an  isothermal  uniform  stream  it  is  shown 
that  the  pattern  of  discharge  that  maximizes  the 
derivative  with  respect  to  streamflow  of  critical 
dissolved  oxygen  deficit  or  the  concentration  of  a 
substance  exhibiting  a  first-order  decay  is  an  infi- 
nite uniform  distributed  load.  Whether  the  maxi- 
mum value  of  the  derivative  is  positive  or  negative 
depends  on  the  values  of  the  parameters  that  char- 
acterize the  hydraulic  geometry  of  the  channel  and 
the  dependence  of  reaeration  on  flow.  Theoretical 
results  presented  indicate  that  for  most  natural 
streams  the  traditional  assumption,  that  the  lowest 
streamflow  is  the  worst  from  a  water  quality  per- 
spective, will  usually  be  valid  for  first-order  pollut- 
ants. Nevertheless,  they  also  lead  to  the  expecta- 
tion that  increases  in  impacts  with  increasing 
streamflow  might  occur  for  dissolved  oxygen,  es- 
pecially in  highly  polluted  and  regulated  streams. 
(Author's  abstract) 
W88-05524 


ANALYSIS  OF  EVENT-BASED  PRECIPITA- 
TION DATA  WITH  A  VIEW  TOWARD  MOD- 
ELING, 

Washington  Univ.,  Seattle.  Dept.  of  Statistics. 
P.  Guttorp. 

Water  Resources  Research  WRERAO,  Vol.  24, 
No.  1,  p  35-43,  January  1988.  4  fig,  38  ref,  append. 

Descriptors:  'Precipitation,  'Rainfall,  'Data  inter- 
pretation, 'Model  studies,  'Stochastic  process, 
'Acid  rain,  'Path  of  pollutants,  Storms,  Mathemat- 
ical models,  Mathematical  equations,  Mathematical 
studies,  Precipitation  amounts,  Poisson  ratio. 

Using  data  from  two  stations  in  the  Multistate 
Atmospheric  Power  Product  Pollution  Study 
(MAP3S)  acid  precipitation  monitoring  network, 
some  aspects  of  the  marked  point  process  of  rain- 
fall events  are  investigated  and  are  used  to  illus- 
trate some  potentially  useful  data  analytic  tech- 
niques. No  statistically  significant  evidence  was 
found  against  a  Poisson  process  model  of  storm 
arrivals,  observed  with  a  dead  time  corresponding 
to  event  duration.  In  particular,  the  relation  be- 
tween amounts  and  the  history  of  the  process  of 
events  and  the  relation  between  events  at  two 
different  stations  were  investigated.  Events  that 
occur  close  to  previous  events  tend  to  have  smaller 
than  average  precipitation  amounts.  Some  implica- 
tions for  parametric  models  of  precipitation  proc- 
esses are  discussed.  (Author's  abstract) 
W88-05528 


MULTICOMPONENT  EXCHANGE  AND  SUB- 
SURFACE SOLUTE  TRANSPORT:  CHARAC- 
TERISTICS, COHERENCE,  AND  THE  RIE- 
MANN  PROBLEM, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
R.  J.  Charbeneau. 

Water  Resources  Research  WRERAO,  Vol.  24, 
No.  1,  p  57-64,  January  1988.  6  fig,  29  ref,  append. 

Descriptors:  'Groundwater  movement,  'Solute 
transport,  'Subsurface  water,  'Hydraulics,  'Ion 
exchange,  Riemann  problem,  Flow,  Effluents, 
Mathematical  equations,  Mathematical  studies,  Ob- 
servation wells,  Mathematical  models,  Model  stud- 
ies, Method  of  Characteristics,  Well  data. 

When  water  of  one  chemical  composition  is  dis- 
placed by  water  of  another,  there  is  a  change  in 
composition  at  any  point  within  the  flow  system 
which  may  occur  more  or  less  rapidly,  depending 
on  both  the  hydraulics  and  chemistry  of  the 
system.  For  many  applications  it  is  possible  to 
decouple  the  hydraulic  and  chemical  analyses,  and 
later  combine  them  for  prediction  of  effluent  com- 
positions from  well  fields  or  concentration  histories 
at  observation  wells.  When  an  advection-reaction 
model  is  used,  the  displacement  problem  is  de- 


scribed mathematically  ;is  ■>  Kiemann  problem.  The 
Riemann  problem  il  solved  for  the  ternary  ex- 
change system  using  the  method  of  characteristics 
The  pattern  of  composition  changes  is  found  to 
follow  the  right  eigenvector  paths  in  composition 
space,  and  the  eigenvalues  provide  composition- 
dependent  retardation  functions.  The  hydraulics  is 
treated  fairly  generally  and  allows  one  to  consider 
steady  uniform  or  nonuniform  flow  fields  or  sto- 
chastic flow  models.  Both  laboratory  and  field 
applications  are  presented.  (Author's  abstract) 
W88-05530 


DYNAMIC  MODEL  OF  IN-LAKE  ALKALINI- 
TY GENERATION, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

L.  A.  Baker,  and  P.  L.  Brezonik. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  1,  p  65-74,  January  1988.  6  fig,  5  tab,  37  ref. 

EPA  Cooperative  Agreement  CR81 1540-01. 

Descriptors:  'Alkalinity,  'Path  of  pollutants, 
'Lakes,  'Alkalinity  generation,  'Model  studies, 
•Acid  rain,  Mathematical  models,  Mathematical 
equations,  Ions,  Differential  equations,  Acidifica- 
tion, Sulfates,  Nitrates. 

In-lake  alkalinity  generation  (IAG)  is  important  in 
regulation  of  alkalinity  in  lakes  with  long  residence 
times,  particularly  seepage  lakes.  An  IAG  model 
based  on  input/output  modeling  concepts  is  pre- 
sented that  describes  budgets  for  each  ion  involved 
in  alkalinity  regulation  by  a  single  differential 
equation  that  includes  inputs,  outputs,  and  a  first- 
order  sink  term.  These  equations  are  linked  to  an 
alkalinity  balance  equation  that  includes  inputs, 
outputs,  IAG  (by  sulfate  and  nitrate  reduction), 
and  internal  alkalinity  consumption  (by  ammonium 
assimilation).  Calibration  using  published  lake 
budgets  shows  that  rate  constants  are  generally 
similar  among  soft  water  lakes  (k  sub  S04  approxi- 
mately equal  to  0.5  m/year;  k  sub  N03  approxi- 
mately equal  to  1.3/year;  and  k  sub  NH4  approxi- 
mately equal  to  1.5/year).  Sensitivity  analysis 
shows  that  predicted  alkalinity  is  sensitive  to  water 
residence  time,  but  less  sensitive  to  modest  changes 
in  rate  constants.  The  model  reflects  the  homeo- 
static  nature  of  internal  alkalinity  generation,  in 
which  alkalinity  production  increases  with  increas- 
ing acid  input  and  decreases  with  decreasing  acid 
inputs  of  HN03  or  H2S04.  (Author's  abstract) 
W88-05531 


MEASUREMENTS  OF  CESIUM  AND  STRON- 
TIUM DIFFUSION  IN  BIOTITE  GNEISS, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept. 

of  Chemical  Engineering. 

K.  Skagius,  and  I.  Neretnieks. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  1,  p  75-84,  January  1988.  21  fig,  1  tab,  10  ref. 

Descriptors:  'Underground  waste  disposal,  'Ra- 
dioactive wastes,  'Path  of  pollutants,  'Cesium, 
Strontium,  'Diffusivity,  'Groundwater  movement, 
'Rock  properties,  Rocks,  Radionuclides,  Pores,  In- 
terstitial water,  Porosity,  Fate  of  pollutants,  Sorp- 
tion, Biotite  gneiss,  Model  studies,  Mathematical 
equations,  Iodides. 

A  significant  retardation  of  radionuclides  trans- 
ported by  flowing  water  from  an  underground 
repository  can  be  expected  if  the  nuclides  are  able 
to  diffuse  into  the  water  filled  micropores  in  the 
rock.  This  diffusion  into  the  pores  will  also  in- 
crease surface  available  to  interactions  between  the 
nuclides  in  the  groundwater  and  the  rock  material, 
such  as  sorption.  To  calculate  the  retardation,  it  is 
necessary  to  know  the  sorption  properties  and  the 
diffusivities  of  the  rock  matrix  for  radionuclides. 
Diffusion  experiments  with  cesium  and  strontium 
in  biotite  gneiss  samples  were  performed.  Both  the 
transport  of  strontium  and  cesium  through  rock 
samples  and  the  concentration  profiles  of  cesium 
and  strontium  inside  rock  samples  were  deter- 
mined. The  result  shows  that  diffusion  of  cesium 
and  strontium  occurs  in  the  rock  material.  A  diffu- 
sion model  was  used  to  evaluate  the  diffusivity. 
Both  pore  diffusion  and  surface  diffusion  had  to  be 
included  in  the  model  to  give  good  agreement  with 
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Group  5B — Sources  Of  Pollution 

the  experimental  data.  If  surface  diffusion  is  not 
included  in  the  model,  the  effective  pore  diffusivity 
that  gives  the  best  fit  to  the  experimental  data  is 
higher  than  expected  from  earlier  measurements  of 
iodide  diffusion  in  the  same  type  of  rock  material. 
This  indicates  that  the  diffusion  of  cesium  and 
strontium  (sorbing  components)  in  the  rock  materi- 
al is  caused  by  both  pore  diffusion  and  surface 
diffusion  acting  in  parallel.  (Author's  abstract) 
W88-05532 


COMPARATIVE  METABOLISM  OF  NI- 
TROAROMATIC  COMPOUNDS  IN  FRESHWA- 
TER, BRACKISH  WATER  AND  MARINE  DE- 
CAPOD CRUSTACEANS, 

California  Univ.,  Davis.  Dept.  of  Environmental 

Toxicology. 

G.  D.  Foster,  and  D.  G.  Crosby. 

Xenobiotica  XENOBH,  Vol.  17,  No.  12,  p  1393- 

1404,  December  1987.  3  fig,  4  tab,  24  ref.  National 

Institute  of  Environmental  Health  Sciences  Fel- 

lowhsip  ES07059. 

Descriptors:  'Toxicity,  *Prawn,  'Pesticides, 
♦Water  pollution,  'Nitroanisole,  *Nitrocresol, 
•Methyl  parathion,  *Crayfish,  Crustaceans,  Aro- 
matic compounds,  Organic  compounds,  Metabo- 
lism, Pesticides. 

The  metabolic  pathways  of  p-nitroanisole,  4-nitro- 
m-cresol,  and  methyl  parathion  in  Malaysian 
prawns  (Macrobrachium  rosenbergii),  ridgeback 
prawns  (Sicyonia  ingentis)  and  crayfish  (Procam- 
barus  clarkii)  were  compared.  Both  prawn  species 
O-demethylated  29%  and  11%,  respectively,  of  an 
accumulated  level  of  p-nitroanisole,  while  crayfish 
O-demethylated  98%  of  the  accumulated  level  of 
nitroanisole.  4-Nitro-m-cresol  oxidation  was  not 
detected  in  either  prawn  species.  5-Hydroxy-2-ni- 
trobenzaldehyde  was  the  major  metabolite  formed 
from  nitrocresol  by  crayfish.  Both  prawn  species 
readily  dearylated  methyl  parathion  to  form  p- 
nitrophenol  and  p-nitrophenyl  conjugates.  Crayfish 
displayed  a  similar  trend  in  methyl  parathion  me- 
tabolism. Nitroreduction  of  4-nitro-m-cresol  was 
observed  in  ridgeback  prawns,  which  excreted  4- 
nitrose-m-cresol  as  a  minor  product.  Reduction 
products  were  not  observed  in  the  metabolism  of 
any  of  the  three  species.  Conjugation  was  the 
overall  detoxication  pathway  observed  in  the  deca- 
pods. Malaysian  prawns  conjugated  p-nitrophenol 
and  4-nitro-m-cresol  to  form  the  corresponding 
beta-D-glucosides  and  sulfate  monoesters.  Ridge- 
back prawns  formed  beta-D-glucosides  in  small 
quanitities,  preferring  conjugation  of  p-nitrophenol 
and  4-nitro-m-cresol  to  form  sulfates  and  unknown 
conjugates  through  a  unique  conjugation  pathway. 
Crayfish  conjugated  the  phenolic  substrates  to 
form  exclusively  the  beta-glucosides.  The  un- 
known conjugates  formed  by  ridgeback  prawns 
had  chromatographic  properties  similar  to  the  cor- 
responding beta-D-glucosides  but  were  refractory 
to  the  deconjugation  by  alpha-  or  beta-glucosidase, 
beta-galactosidase,  ary!  sulfatase  and  beta-glucu- 
ronidase.  Phenolic  conjugation  ability  followed  the 
order  of  ridgeback  prawn  >  Malaysian  prawn  > 
crayfish.  (Author's  abstract) 
W88-05560 


STUDIES  ON  SEDIMENTS  OF  THE  RIVER 
LAHN:  3.  TOTAL  METAL  UPTAKE  AND 
BINDING  CONSTANT  (UNTERSUCHEN  AN 
LAHNSEDIMENTEN  3.  SATTIGUNGSKAPAZI- 
TAT  UND  SORPTIONSKONSTANTE), 
Marburg  Univ.  (Germany,  F.R.).  Fachbereich 
Chemie. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-05561 


TRANSATLANTIC  TRANSPORT  OF  SULFUR, 

Atmospheric  Environment  Service,  Downsview 
(Ontario). 

D.  M.  Whelpdale,  A.  Eliassen,  J.  N.  Galloway,  H. 
Dovland,  and  J.  M.  Miller. 

Tellus  TELLAL,  Vol.  40B,  No.  1,  p  1-15,  Febru- 
ary 1988.  3  fig.,  1  tab,  38  ref. 

Descriptors:  'Water  pollution  sources,  'Sulfur, 
'North  America,  'Europe,  'Air  pollution,  'Acid 
rain,  'Path  of  pollutants,  'North  Alantic  Ocean, 


•Precipitation,   'Transatlantic  transport,   Sulfates, 
Mathematical  models. 

This  paper  examines  the  transport  of  North  Ameri- 
can sulfur  emissions  across  the  North  Atlantic 
Ocean  to  Europe.  A  review  of  available  precipita- 
tion sulfate  data  from  the  North  Atlantic  and  adja- 
cent coastal  regions  yields  a  concentration  field 
which  is  consistent  with  known  source  distribu- 
tions and  meteorological  factors.  The  marine  back- 
ground precipitation  excess  sulfate  concentration  is 
found  to  be  6-8  microequivalents  per  liter  and  the 
concentration  of  S04(~)  to  decrease  from  >50 
microequivalents  per  liter  with  offshore  flows  at 
the  North  American  east  coast  to  8-15  microequi- 
valents per  liter  with  onshore  flows  at  the  Europe- 
an west  coast.  The  decay  is  consistent  with  a 
distance  constant  of  2400  km  and  a  residence  time 
of  approximately  80  hours,  and  in  turn,  corre- 
sponds to  a  transatalantic  flux  of  anthropogenic 
sulfur  of  0.3-0.4  Tg  per  a.  A  second  independent 
estimate,  based  on  the  application  of  a  climatologi- 
cal  dispersion  model,  which  accounts  for  long- 
term  average  diffusion,  wet  and  dry  deposition, 
and  S02  to  S04(-)  transformation  yields  a  flux  of 
North  American  anthropogenic  sulfur  at  the  Euro- 
pean west  coast  of  0.2  Tg  per  a,  in  agreement  with 
the  first  estimate.  At  the  distance  of  the  European 
west  coast,  the  North  American  anthropogenic 
emissions  account  for  ca.  4  microequivalents  S  per 
liter  in  precipitation-less  than  the  marine  back- 
ground of  6-8  microequivalents  per  liter,  and  much 
less  than  the  annual  average  S04(~)  concentration 
value  of  ca.  30  microequivalents  per  liter  appropri- 
ate for  much  of  the  coastal  region.  It  is  concluded 
that,  on  average,  the  amount  of  North  American 
anthropogenic  sulfur  reaching  Europe  is  small 
compared  to  that  from  other  sources.  (Author's 
abstract) 
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ESTIMATE  OF  THE  IMPORTANCE  OF  DRY 
DEPOSITION  AS  A  PATHWAY  OF  ACIDIC 
SUBSTANCES  FROM  THE  ATMOSPHERE  TO 
THE  BIOSPHERE  IN  EASTERN  CANADA, 

Atmospheric  Environment  Service,  Downsview 
(Ontario). 

A.  Sirois,  and  L.  A.  Barrie. 

Tellus  TELLAL,  Vol.  40B,  No.  1,  p  59-80,  Febru- 
ary 1988.  10  fig,  10  tab,  31  ref. 

Descriptors:  'Sulfate,  'Nitrate,  'Canada,  'Pollu- 
tion sources,  'Dry  deposition,  'Acid  rain,  'Acid 
deposition,  'Path  of  pollutants,  'Chemistry  of  pre- 
cipitation, Ecosystems,  Peroxyacetyl  nitrate,  Land- 
use  types,  Wind. 

The  relative  importance  of  dry  and  wet  deposition 
of  sulfate  and  nitrate  over  southeastern  Canada 
was  examined  using  daily  air  and  precipitation 
chemistry  observations  made  at  six  rural  stations  of 
the  Air  and  Precipitation  Monitoring  Network 
during  the  period  1979-1982.  Dry  deposition  was 
calculated  from  these  air  concentrations  using  dep- 
osition velocity  information  on  land-use  types,  on 
atmospheric  wind  speed  and  stability  and  on  dry 
deposition  rates  from  over  80  published  studies. 
Despite  the  large  uncertainty  in  dry  deposition 
estimates  which  is  associated  with  the  complexity 
of  the  process,  valuable  conclusions  emerge.  It  is 
estimated  that  total  annual  deposition  varies  be- 
tween 10  to  86  mmole  per  sq  m  and  13  to  62 
mmole  per  sq  m  for  S04(~)  and  N03(-),  respec- 
tively. To  eastern  Canada  22%  and  30%  of  the 
total  S04(-)  and  N03(-)  is  dry  deposited,  respec- 
tively. Depending  on  location,  the  contribution  of 
S02  to  the  dry  deposition  of  sulfur  ranges  from 
37%  to  78%.  It  tends  to  decrease  with  increasing 
distance  from  major  sources.  In  eastern  Canada, 
the  best  estimate  of  the  fraction  of  the  total  dry 
deposition  of  nitrogen  contributed  by  N02  and 
HN03  is  in  the  range  50%  to  60%  and  31%  to 
45%,  respectively,  depending  on  location.  The  un- 
certainty in  the  N02  estimate  is  large,  approaching 
a  factor  of  3.5.  Even  if  peroxyacetyl  nitrate  dry 
deposition  velocities  are  equal  to  that  of  N02  (they 
are  expected  to  be  lower),  the  contribution  of 
peroxyacetyl  nitrate  to  total  nitrate  deposition  is 
negligibly  small.  Both  dry  and  wet  deposition  are 
episodic  in  nature.  It  is  estimated  that  the  top-20% 
deposition  events  yield  47%  to  70%  of  the  total 
deposition.  (Author's  abstract) 
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HEPATITIS  A  VIRUS  AND  POLIOVIRUS  1 IN- 
ACTIVATION  IN  ESTUARINE  WATER, 

A.  M.  Patti,  A.  L.  Santi,  R.  Gabrieli,  S.  Fiamma, 
and  M.  Cauletti. 

Water  Research  WATRAG,  Vol.  21,  No.  11,  p 
1335-1338,  November  1987.  6  fig,  15  ref. 
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The  hepatitis  A  virus  (HAV)  and  poliovirus  1 
were  added  to  estuarine  water  samples  from  Rio 
Martino,  a  canal  receiving  industrial  and  municipal 
waste,  and  their  stability  in  maintenance  medium 
was  compared  to  that  in  untreated  water  samples 
and  in  samples  treated  by  heat  and  filtration.  The 
inactivation  curves  show  that  the  inactivating 
factor  is  biological  in  nature.  It  is  possible  that  this 
biological  factor  (s),  which  had  previously  only 
been  described  in  marine  water,  reaches  the  sea 
from  canals  receiving  municipal  wastes.  (Author's 
abstract) 
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Nitrogen  gas  distributions  in  sediment  pore  water 
were  determined  for  cores  collected  in  Lake  Erie 
and  two  nearby  harbors.  Concentrations  of  N2  gas 
ranged  from  11.9  to  37.0  ml/1  and  from  8.9  to  58.3 
ml/1  for  open  lake  and  polluted  harbor  sediments, 
respectively.  Maximum  concentrations  in  the 
harbor  sediments  were  as  high  as  3.5  times  N2 
saturation  calculated  for  the  overlying  water.  Indi- 
rect diffusive  flux  estimates  for  nitrogen  gas  ranged 
from  20  to  32%  of  the  particulate  nitrogen  sedi- 
mentation rate  in  Lake  Erie.  At  one  location,  the 
amount  of  nitrogen  gas  lost  by  diffusion  was  calcu- 
lated to  be  greater  than  the  nitrogen  deposited  to 
the  sediments.  Nitrogen  gas  production  and  diffu- 
sive loss  from  surficial  sediments  probably  repre- 
sents a  major  pathway  for  nitrogen  removal  from 
Lake  Erie.  (Author's  abstract) 
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56 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Source*  Of  Pollution — Group  5B 


Recent  epidemiological  studies  have  shown  a  rela- 
tionship between  swimming  in  recreational  waters 
meeting  bacteriological  standards  and  gastroenteri- 
tis with  a  suggested  viral  etiology.  No  previous 
studies  have  been  conducted  in  the  United  States 
on  the  occurrence  of  human  pathogenic  enteric 
viruses  in  freshwater  recreational  areas.  The  pres- 
ence of  enteroviruses  and  rotaviruses  was  investi- 
gated in  Oak  Creek,  Arizona,  a  heavily  used  recre- 
ational area.  Water  samples  were  filtered  through 
positively  charged  filters  (168-1555  1.),  eluted  with 
beef  extract,  and  assayed  for  human  enteroviruses 
or  rotavirus.  Of  these,  nine  samples  exceeded  the 
Arizona  State  recommended  limit  of  1  PFU  /40 
liters  for  full  body  contact  in  effluent  dominated 
recreational  waters.  Several  virus  positive  samples 
met  the  recommended  fecal  coliform  standards 
(200  CFU/100  ml)  for  recreational  waters  indicat- 
ing the  inadequacy  of  bacterial  standards  for  moni- 
toring viral  water  quality.  The  isolation  of  the 
pathogenic  enteric  viruses  (i.e.,  poliovirus  1,  echo- 
virus  1,  coxsackievirus  Bl  and  B6  and  rotavirus) 
from  this  popular  recreational  water  demonstrates 
the  potential  for  transmission  of  viral  disease.  (Au- 
thor's abstract) 
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EQUILIBRIUM  APPROACHES  TO  NATURAL 
WATER  SYSTEMS-6.  ACID-BASE  PROPER- 
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ORGANOCHLORINE  RESIDUES  IN  NORTH- 
EASTERN ALBERTA  OTTERS, 

Alberta  Environmental  Centre,  Vegreville. 
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Organochlorine  residue  data  were  collected  in 
otters  from  aquatic  areas  in  remote,  forested  stream 
and  lake  habitats  in  northeastern  Alberta.  Lipid 
and  liver  samples  were  analyzed  for  various  pesti- 
cides and  Aroclors  and  for  polybrominated  biphen- 
yls, using  procedures  previously  described.  Over- 
all, residue  levels  were  found  to  be  low  and  prob- 
ably biologically  insignificant,  with  all  compounds 
ranging  from  nondetectable  (ND)  to  0.1  micro- 
gram/g  in  lipid,  and  from  ND  to  0.01  microgram/ 
g  in  liver,  although  PCB  residues  ranging  from 
ND  to  2.34  micrograms/g  in  lipid  and  from  ND  to 
about  0.1  microgram/1  in  liver  were  found.  No 
difference  in  residues  was  evident  between  the  age 
or  sex-class  of  otters.  The  presence  of  low  concen- 
trations of  DDD,  the  chlordanes,  heptachlor  epox- 
ide, and  dieldrin  reflect  the  catabolic  function  of 
the  liver  enzyme  systems  compared  to  the  storage 
function  of  lipids.  It  is  suggested  that  the  identifica- 
tion of  PCB  isomers  should  be  emphasized  in 
future  monitoring  of  carnivores  (if  total  PCB  resi- 
dues are  high),  and  that  monitoring  in  Alberta 
should  probably  be  limited  to  areas  of  intensive 
agricultural  production.  (Doria-PTT) 
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DISPOSITION  OF  TOXIC  PCB  CONGENERS 
IN  SNAPPING  TURTLE  EGGS:  EXPRESSED 
AS  TOXIC  EQUIVALENTS  OF  TCDD, 
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A  study  was  undertaken  to  determine  if  the  heavy 
fat  bodies  of  the  female  snapping  turtle  provide  a 
sufficiently  large  sink  to  retain  toxic  PCB  con- 
geners and  prevent  their  incorporation  into  the 
eggs.  PCB  mixtures  were  analyzed  by  high-resolu- 
tion capillary  gas  chromatography.  Differences  in 
partitioning  of  the  total  toxic  equivalents  of  TCDD 
were  found  between  the  yolk  versus  the  white  and 
shell  of  the  eggs,  with  a  strong  preference  for 
disposition  in  the  yolk.  Data  indicated  that  the  fat 
deposits  of  the  female  turtle  did  not  prevent  toxic 
congeners  from  being  disposed  in  the  egg.  Of  the 
five  toxic  congeners  present  in  the  yolk  as  well  as 
in  the  white  and  shell,  two  made  up  more  than 
99%  of  the  total  toxicity,  and  more  than  95%  of 
the  total  toxicity  resided  in  the  yolk.  (Doria-PTT) 
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The  groundwater  transport  of  atrazine,  the  most 
commonly  used  herbicide  in  the  region,  was  stud- 
ied in  the  South  Platte  River  Valley  of  Weld 
County,  Colorado.  Samples  were  withdrawn  from 
four  water  wells  located  at  gradient  points  above, 
beneath,  and  below  irrigated,  atrazine-treated 
fields.  Analyses  were  performed  by  a  gas  chro- 
matograph  equipped  with  a  nitrogen-phosphorus 
detector.  Atrazine  concentrations  in  groundwater 
samples  collected  from  Wells  1  and  3  were  below 
detection.  Both  Well  2  and  Well  4  yielded  ground- 
water samples  with  atrazine  concentrations  rang- 
ing between  1.1  and  2.3  ppb.  Atrazine  levels  in 
Well  4  samples  are  considered  to  represent  points 
along  the  concentration  of  a  contaminant  plume 
moving  past  the  well,  the  result  of  atrazine  trans- 
port processes.  The  regression  of  Well  4  data  sug- 
gests that  the  samples  were  collected  from  the  tail 
of  the  contaminant  plume  and  that  higher  concen- 
trations may  have  occurred  previous  to  the  first 
sampling  date.  (Doria-PTT) 
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Polychlorinated  biphenyl  residues  were  studied  in 
blue  crabs  trapped  in  Beaufort  County,  SC  be- 
tween June  and  October,  1985;  the  study  was 
undertaken  because  of  reported  declining  commer- 
cial crab  catch  rates.  Samples  were  analyzed  by 
electron  capture  gas  chromatography.  Preliminary 
screening  revealed  a  gradient  pattern  of  PCBs  in 
backfin  tissue,  with  higher  levels  observed  nearer  a 
wastewater  treatment  facility  outfall.  Sediment 
PCB  concentrations  ranged  from  24.2  mg/kg  dry 
weight  at  the  outfall  to  0.010  mgAg  at  the  mouth 
of  Campbell  Creek.  The  highest  mean  total  con- 
centration in  crabs  was  0.861  mgAg  immediately 
at  the  outfall,  with  concentrations  of  0.227  mgAg 
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centration  was  also  the  area  of  higbett  sediment 
levels.  Overall,   PCB  levels  in  blue  crabl  in   thil 

study   fell   within   the   ranges  observed   in   South 
Carolina  and  elsewhere.  (Doria-PTT) 
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Winter  flounder  were  collected  from  several  sta- 
tions in  Long  Island  Sound  and  their  gonads  and 
liver  analyzed  for  PCBs.  Analyses  were  conducted 
by  gas  liquid  chromatography.  Data  collected  in 
1985-86  followed  the  same  pattern  observed  in 
1984-85  samples.  Ovaries  contained  a  mean  value 
of  0.16  ppm  in  1984  and  0.26  ppm  in  1985,  while 
livers  contained  0.42  ppm  in  1984  and  0.30  ppm  in 
1986.  These  data  are  compared  to  results  of  pub- 
lished studies  on  fish  obtained  from  along  the 
Atlantic  Coast.  (Doria-PTT) 
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The  extent  of  pollution  of  PCDDs  in  Japanese 
marine  coastal  waters  was  examined  using  blue 
mussel  as  a  biological  indicator.  PCDDs  were  de- 
tected in  all  samples  of  blue  mussel  from  Osaka  and 
Hokkaido.  Average  concentrations  were  250  ppt  in 
Hokko  (Osaka),  190  ppt  in  Misaki-cho  (Osaka),  30 
ppt  in  Funka  Bay  (Hokkaido),  and  7.6  ppt  in 
Rishiri  Island  (Hokkaido).  The  degree  of  pollution 
was  roughly  proportional  to  that  of  PCBs.  Shell- 
fish from  Hokko  were  polluted  six  times  more 
heavily  with  PCBs  than  shellfish  from  Misaki-cho, 
whereas  PCB  pollution  was  only  1.3  times  as 
heavy  in  the  former  as  in  the  latter.  Variations  of 
pollutant  levels  over  time  are  discussed.  It  is  sug- 
gested that  the  source  of  PCBs  may  be  different 
from  the  source  of  PCDDs.  (Doria-PTT) 
W88-05623 
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ISOPOD  CRUSTACEANS  FROM  SOUTHERN 
CALIFORNIA, 

Korea  Ocean   Research   and   Development   Inst., 

Seoul  (Republic  of  Korea). 

J.-S.  Hong,  and  D.  J.  Reish. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.  5,  p  884-888, 

November,  1987.  1  tab,  14  ref. 

Descriptors:  'Toxicity,  'Cadmium,  'Marine  ani- 
mals, 'Isopods,  'Amphipods,  'California,  Heavy 
metals,  Aquatic  animals,  Crustaceans,  Lethal  limit, 
Bioassay,  Assay. 
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The  effects  of  CdC12  were  investigated  on  six 
species  of  amphipods  and  two  species  of  isopods 
under  similar  experimental  conditions.  Cadmium 
was  selected  for  the  study  because  it  is  an  impor- 
tant constituent  of  municipal  wastes  discharged 
into  southern  California  marine  waters.  Static 
acute  bioassays  were  carried  out  using  four  test 
concentrations  plus  a  control  series.  Mean  LC50 
values  in  the  different  species  ranged  from  0.24 
mg/1  to  7.12  mg/1  (96  h)  and  from  0.2  mg/1  to  2.14 
mg/1  (7  d).  Statistical  analysis  indicated  four  sig- 
nificantly separated  groups  according  to  surviv- 
ability to  cadmium.  The  most  sensitive  group  in- 
cluded Rhepoxynius  and  Jaeropsis;  next  were  Elas- 
mopus  and  Chelura,  followed  by  Grandidirella  and 
Coropohium.  Limnoria  was  most  tolerant.  It  is 
concluded  that  amphipods  and  isopods  are  useful 
in  toxicity  testing  because  of  their  small  size  and 
abundance  in  the  field.  (Doria-PTT) 
W88-05624 


ACUTE  TOXICITY  OF  ZINC  TO  JUVENILE 
AND  SUBADULT  RAINBOW  TROUT,  SALMO 
GAIRDNERI, 

Scarborough  Coll.,  Westhill  (Ontario).  Life  Sci- 
ences Div. 

J.  D.  Meisner,  and  W.  Quan  Hum. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  39,  No.  5,  p  898-902, 
November,  1987.  2  tab,  12  ref. 

Descriptors:  "Toxicity,  *Zinc,  *Trout,  *Juvenile 
growth  stage,  "Immature  growth  stage,  Heavy 
metals,  Fish,  Growth  stages,  Bioassays,  Median 
tolerance  limit. 

Bioassays  using  flow-through  conditions  were  con- 
ducted to  investigate  the  toxicity  of  zinc  to  juve- 
nile and  subadult  rainbow  trout  obtained  from  Mt. 
Albert,  Ontario.  The  96-h  median  lethal  concentra- 
tions of  zinc  to  juveniles  and  subadults  were  26.0 
and  24.0  mg/1.  The  slopes  of  the  dose  effect  curves 
and  the  potency  of  zinc  in  both  bioassays  did  not 
differ  significantly.  LC50s  suggest  that  juvenile 
and  subadult  rainbow  trout  are  equally  tolerant  of 
zinc.  It  is  possible  that  the  influence  of  body 
weight  on  zinc  tolerance  in  rainbow  trout  de- 
creases after  the  mid-juvenile  or  adult  stage  is 
reached.  This  would  disqualify  the  body  weight- 
zinc  tolerance  relationship  derived  for  the  younger 
stages  as  a  tool  for  the  prediction  of  acute  toxicity 
to  adults.  It  is  concluded  that  further  study  of  the 
acute  toxicity  of  zinc  to  the  older  stages  of  salmon- 
ids  is  required.  (Doria-PTT) 
W88-05626 


IMPORTANCE  OF  LIQUID  WATER  CONCEN- 
TRATION IN  THE  ATMOSPHERIC  OXIDA- 
TION OF  S02, 

Nevada  Univ.,  Reno.  Desert  Research  Inst. 

D.  Lamb,  D.  F.  Miller,  N.  F.  Robinson,  and  A.  W. 

Gertler. 

Atmospheric  Environment  ATENBP,  Vol.  21,  No. 

11,  p  2333-2344,  November,  1987.  9  fig,  1  tab,  26 

ref.  EPRI  Contract  No.  RP  1434-3. 

Descriptors:  *Acid  rain,  *Air  pollution,  "Oxida- 
tion, "Atmospheric  water,  "Chemical  reactions, 
"Sulfates,  "Sulfur  dioxide,  Condensates,  Clouds, 
Chemistry,  Hazes,  Aerosols,  Model  studies,  Hu- 
midity, Acidity. 

The  concentration  of  condensed  water  available 
for  aqueous  chemical  reactions  is  viewed  as  a 
fundamental  parameter  of  the  heterogeneous  con- 
version of  gaseous  S02  to  particulate  sulfate.  Re- 
sults are  presented  from  a  series  of  dispersed-phase 
experiments  in  a  cloud  chamber,  in  which  the 
magnitude  of  this  parameter  was  allowed  to  vary 
widely,  demonstrating  that  the  heterogeneous  S02 
conversion  rate  in  hazes  is  generally  limited  by  the 
small  concentration  of  condensed  water.  This  limi- 
tation precludes  the  heterogeneous  oxidation  path- 
way from  being  important  in  the  atmosphere 
during  haze  episodes  except  under  extreme  condi- 
tions of  high  humidities  and  aerosol  loadings.  In 
clouds,  on  the  other  hand,  the  liquid  water  concen- 
trations are  relatively  large,  permitting  chemically 
related  factors,  such  as  pH-dependent  equilibria 
and  oxidant  abundances,  to  limit  the  S02  conver- 
sion rate.  (Author's  abstract) 


W88-05628 


CUMULUS  CLOUD  TRANSPORT,  SCAVENG- 
ING AND  CHEMISTRY:  OBSERVATIONS  AND 
SIMULATIONS, 

Atmospheric   Environment   Service,   Downsview 

(Ontario).  Cloud  Physics  Research  Div. 

For  primary  bibliographic  entry  see  Field  2K. 
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CASE  STUDIES  ON  THE  CHEMICAL  COMPO- 
SITION OF  FOGWATER:  THE  INFLUENCE 
OF  LOCAL  GASEOUS  EMISSIONS, 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 
Abwasserreinigung  und  Gewaesserschultz,  Due- 
bendorf  (Switzerland). 
C.  A.  Johnson,  L.  Sigg,  and  J.  Zobrist. 
Atmospheric  Environment  ATENBP,  Vol.  21,  No. 
11,  p  2365-2374,  November,  1987.  4  fig,  5  tab,  31 
ref.   Schweizerischer  Nationalfond  No.  NFP   14. 

Descriptors:  "Acid  rain,  "Fog,  "Chemical  compo- 
sition, "Chemical  reactions,  "Air  pollution,  "Hy- 
drochloric acid,  Case  studies,  Acidity,  Hydrogen 
ion  concentration,  Sulfuric  acid,  Sulfates,  Nitrates, 
Ammonium  compounds,  Aerosols,  Sulfur,  Fate  of 
pollutants,  Incineration. 

Sequential  samples  were  taken  during  two  fog 
events  over  several  hours  and  analyzed  chemically. 
Preliminary  measurements  of  gases  (HC1,  HN03, 
NH3)  and  aerosols  (H2S04,  NH4N03,  NH4C1, 
and  ammonium  sulfates)  were  also  made.  The 
uptake  of  gaseous  HC1  in  the  fog  droplets  was  a 
major  source  of  acidity:  in  extreme  cases,  pH 
values  of  2.08  and  1.94  and  Cl(-)  concentrations  up 
to  0.01  M  were  observed.  HC1  originated  from  a 
local  source,  most  probably  a  refuse  incinerator 
from  which  plumes  of  the  stack  gas  reached  the 
sampling  site.  The  NH4(  +  ),  N03(-),  and  S04(-) 
concentrations  (in  the  range  of  0.1-2  mmol/1)  were 
regulated  by  the  inputs  of  aerosols  and  the  liquid 
water  content  of  the  fog.  The  contribution  of  dis- 
solved S(IV)  (0.06-0.27  mmol/1)  to  the  total  aque- 
ous sulfur  varied  with  time,  according  to  the  pH- 
dependent  solubility  of  S02  and  to  oxidation  reac- 
tions. (Author's  abstract) 
W88-05630 


For  primary  bibliographic  entry  see  Field  2K. 
W88-05633 


CONCENTRATIONS,  SPECIATION  AND  DE- 
COMPOSITION OF  ORGANOLEAD  COM- 
POUNDS IN  RAINWATER, 

Essex    Univ.,    Colchester    (England).    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-05634 


CLASSIFICATION  OF  SUSPENDED  PARTI- 
CLES IN  DEPOSITION  SAMPLES  AND  RUN- 
OFF WATER  SAMPLES  FROM  A  LIMESTONE 
CATHEDRAL, 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Chem- 
istry. 

L.  A.  Leysen,  E.  J.  Roekens,  H.  Storms,  and  R.  E. 
Van  Grieken. 

Atmospheric  Environment  ATENBP,  Vol.  21,  No. 
11,  p  2425-2433,  November,  1987.  1  fig,  6  tab,  14 
ref. 

Descriptors:  "Acid  rain,  "Suspended  solids,  "Dete- 
rioration, "Limestone,  "Weathering,  "Buildings, 
Belgium,  Particulate  matter,  Runoff,  Air  pollution 
effects,  Radiation,  X-rays,  Automation,  Multivar- 
iate analysis,  Chemical  composition,  Calcium  car- 
bonate, Sulfates,  Nitrates,  Chromatography. 

In  a  study  on  the  mechanism  of  the  air-pollution 
induced  deterioration  of  the  limestone  St.  Rom- 
bouts  cathedral  in  Mechelen,  Belgium,  automated 
electron-probe  X-ray  micro-analysis  combined 
with  multivariate  analysis  was  used  to  characterize 
the  suspension  particles  in  runoff  water  and  in  local 
wet  and  dry  deposition  samples.  Altogether,  about 
10,000  individual  particles  were  sized,  analyzed, 
and  classified  according  to  their  chemical  composi- 
tion. It  was  found  that  the  runoff  water  samples 
were  highly  enriched  in  CaC03  particles,  resulting 
from  the  stone-erosion  by  overflowing  rainwater, 
while  the  Si-rich  group  was  the  most  abundant  one 
in  the  deposition  samples.  Several  other  particle 
types  were  found.  Ion  chromatography  analysis  of 
the  runoff  water  showed  200-1700  mg/1  of  sulfate 
and  20-110  mg/1  of  nitrate.  (Author's  abstract) 
W88-05635 


CHEMICAL  COMPOSITION  OF  ATMOS- 
PHERIC PRECIPITATION  IN  CZECHOSLO- 
VAKIA, 1976-1984: 1.  MONTHLY  SAMPLES, 

Ustredni  Ustav  Geologicky,  Prague  (Czechoslova- 
kia). 

B.  Moldan,  M.  Vesely,  and  A.  Bartonova. 
Atmospheric  Environment  ATENBP,  Vol.  21,  No. 
11,  p  2383-2395,  November,  1987.  5  fig,  8  tab,  12 
ref. 

Descriptors:  "Water  pollution  sources,  "Path  of 
pollutants,  "Acid  rain,  "Chemistry  of  precipitation, 
"Atmospheric  water,  "Czechoslovakia,  "Water 
sampling,  Monthly  distribution,  Chemical  compo- 
sition, Distribution,  Seasonal  distribution,  Sam- 
pling, Chemical  analysis,  Water  analysis,  Statistical 
analysis,  Acidity,  Mineralization,  Seawater,  Sulfur, 
Coal,  Sulfates,  Air  pollution  effects,  Fate  of  pollut- 
ants. 

The  results  of  chemical  analyses  of  monthly  atmos- 
pheric precipitation  samples  from  12  stations  in 
Czechoslovakia  are  presented.  The  sampling  at  the 
station  with  the  longest  record  (Hradek  u  Pacova, 
80  km  SE  from  Prague)  covers  nine  years.  There  is 
no  clear  regional  pattern  within  the  sampled  terri- 
tory, but  a  spring  maximum  was  observed  for  most 
components.  For  S04(~)  and  acidity,  a  downward 
trend  was  indicated.  Statistical  analyses  show  that 
the  important  sources  of  mineralization  of  precipi- 
tation water  are  (in  order  of  importance):  coal 
combustion;  sea  spray;  terrigenous  dust;  car  ex- 
haust; cement  production;  and  'European  back- 
ground' sulfur.  (Author's  abstract) 
W88-05632 


BACTERIAL  UTILIZATION  OF  FORMIC  AND 
ACETIC  ACID  IN  RAINWATER, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 


ANALYSIS  OF  STATISTICAL  MONITORING 
NETWORK  DESIGN, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-05636 


CONTROLLING      CROSS-MEDIA      POLLUT- 
ANTS. 

Conservation  Foundation,  Washington,  DC. 

For  primary  bibliographic   entry   see  Field   5G. 
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TECHNICAL  SUPPLEMENT  TO  DREDGED 
MATERIAL  DISPOSAL  STUDY,  US  NAVY 
HOME  PORT,  EVERETT,  WASHINGTON, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

S.  A.  Adamec,  B.  H.  Johnson,  A.  M.  Teeter,  and 

M.  J.  Trawle. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  Technical  Report 

HL-87-12,  September  1987.  Final  Report.  53  p,  6 

fig,  3  tab,  9  ref,  21  plates. 

Descriptors:  "Fate  of  pollutants,  "Waste  disposal, 
"Model  studies,  "Dredging,  "Ocean  dumping, 
"Pipes,  Bottom  disposal,  Capping,  Water  currents, 
Path  of  pollutants,  Mathematical  models,  Washing- 
ton. 

A  series  of  numerical  model  runs  predicting  the 
short-term  fate  of  contaminated  and  uncontaminat- 
ed  dredged  materials  disposed  in  open  water  was 
performed.  The  conditions  tested  were  intended  to 
represent  typical  conditions  for  the  disposal  of 
material  at  the  proposed  US  Navy  Home  Port  site 
at  Everett,  Washington.   Two  types  of  disposal 
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methods  were  tested:  a  bottom  disposal  of  contami- 
nated material  and  a  capping  operation  with  un- 
contaminated  material  using  hydraulic  dredging 
and  pipe  discharge.  Long-term  predictions  of  dis- 
posal mound  configuration  and  capping  thicknesses 
based  on  hand  calculations  were  also  made.  Three 
current  conditions  and  four  dredged  material 
clumping  percentages  were  simulated  for  the 
bottom  disposal  of  the  contaminated  material. 
Three  discharge  pipe  configurations  and  four  pipe 
discharges  with  varying  density  were  simulated  for 
the  capping  operation  with  uncontaminated  materi- 
al. General  conclusions  from  the  modeling  are:  (1) 
For  a  single  4,000  cu  yd  barge  disposal  of  material, 
more  than  98%  of  the  disposed  contaminated  mate- 
rial will  deposit  within  1  hr  for  all  tests  at  265  ft  of 
water  depth.  The  disposed  contaminated  material 
will  deposit  within  an  area  of  800  by  1,000  ft  with  a 
maximum  thickness  of  approximately  0.60  ft;  (2) 
More  than  90%  (at  a  discharge  rate  of  30  cu  yd  of 
solids/min  for  47  min)  of  the  disposed  uncontamin- 
ated capping  material  from  each  sweep  of  the 
confined  surface  discharge  will  deposit  within  an 
hour.  The  swath  of  deposition  will  be  less  than  300 
ft  wide  with  a  maximum  thickness  of  approximate- 
ly 0.09  ft.  Bottom  impact  velocities  will  be  <  0.5 
fps;  (3)  More  than  95%  (at  a  discharge  rate  of  30 
cu  yd  of  solids/min  for  47  min)  of  the  disposed 
capping  material  from  the  50-  and  150-ft  stationary 
downpipe  capping  operations  will  deposit  within 
an  hour.  The  area  of  deposition  will  have  a  radius 
of  <  100  ft  with  a  maximum  thickness  of  approxi- 
mately 2.0  ft.  Bottom  impact  velocities  will  be  < 
l.lfps.  (Lantz-PTT) 
W88-05706 


WASTEWATER  CHARACTERIZATION  AND 
HAZARDOUS  WASTE  SURVEY,  HICKAM 
AFB,  HI, 

Air  Force  Occupational  and  Environmental 
Health  Lab.,  Brooks  AFB,  TX. 
R.  D.  Binovi,  R.  A.  Tetla,  and  F.  E.  Slavich. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A181  345. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
USAFOEHL  Report  No.  87-064EQ0688EEF, 
May  1987.  Final  Report.  87  p,  13  fig,  7  tab,  13  ref, 
10  append. 

Descriptors:  'Wastewater  composition,  'Hazard- 
ous wastes,  'Water  pollution  sources,  'Hickam  Air 
Force  Base,  'Hawaii,  Lift  stations,  Oil-water  sepa- 
ration, Chemical  oxygen  demand,  Chlorides,  Oil 
wastes,  Industrial  wastewater,  Saline  water  intru- 
sion, Phenols,  Sulfides,  Silver,  Chromium,  Water 
quality  control,  Sea  water. 

The  US  Air  Force  Occupational  and  Environmen- 
tal Health  Laboratory  characterized  the  industrial 
wastewater  in  the  Hickam  AFB  sewers  and  con- 
ducted a  hazardous  waste  survey.  The  scope  of  the 
survey  included  characterizing  the  major  industrial 
wastewater  discharges  from  the  base  and  determin- 
ing if  applicable  discharge  standards  were  being 
violated.  A  total  of  23  sampling  sites  were  evaluat- 
ed including  10  lift  stations  and  10  oil/water  sepa- 
rators. The  hazardous  waste  survey  included  visit- 
ing 44  shops  to  determine  chemical  usage  and 
hazardous  materials  management  practices  includ- 
ing collection,  storage,  disposal  practices  and  accu- 
mulation points.  Seawater  infiltration  of  the  sewer 
was  found  to  cause  chloride  concentration  limita- 
tions to  be  exceeded  at  four  locations.  Seawater 
was  also  a  contributor  to  high  chemical  oxygen 
demand  (COD)  concentrations.  The  COD  limita- 
tion was  exceeded  at  11  locations.  The  photo- 
graphic wastewater  from  building  2045  exceeded 
the  limits  for  chlorides,  sulfides,  phenols,  silver, 
and  chromium.  Recommendations  from  the  study 
include:  (1)  Determine  where  the  seawater  is  infil- 
trating the  sewers  and  take  action  to  reduce  the 
chloride  level  to  below  the  limit;  (2)  Install  a 
pretreatment  plant  for  the  548  RTG  photographic 
wastewater;  (3)  Develop  a  comprehensive  waste 
analysis  plan;  (4)  Increase  hazardous  waste  moni- 
toring; and  (5)  Service  the  silver  recovery  car- 
tridge at  548  RTG.  (Author's  abstract) 
W88-05714 


NORTH  ALABAMA  WATER  QUALITY  AS- 
SESSMENT. VOLUME  VII:  CONTAMINANTS 
IN  BIOTA, 


Tennessee  Valley   Authority,   Knoxville.   Div.  of 
Air  and  Water  Resources. 
D.  L.  Dycus. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE87-900603. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Tennesee  Valley  Authority  Report  No.  TV  A/ 
ONRED/AWR-86/33,  April  1986.  94  p,  1  fig,  18 
tab,  40  ref,  3  append. 

Descriptors:  'Path  of  pollutants,  'Bioaccumula- 
tion,  'Alabama,  'Wilson  Reservoir,  'Pickwick 
Reservoir,  Fate  of  pollutants,  Polychlorinated  bi- 
phenyls,  Turtles,  Clams,  Bass,  Crappie,  Tissue 
analysis,  Chemical  analysis,  Cadmium,  Catfish, 
Biomonitoring,  Priority  pollutants,  Public  health. 

Results  and  recommendations  from  a  two-part 
study  conducted  in  fall  1984  to  determine  concen- 
trations of  various  contaminants  in  biota  from 
Wilson  and  upper  Pickwick  Reservoirs  in  north 
Alabama,  are  presented.  One  part  of  this  study  was 
a  'screening'  effort  where  fish,  clams,  and  turtles 
were  analyzed  as  composites  for  contaminants  on 
the  EPA's  list  of  priority  pollutants.  The  other  part 
was  specific  to  polychlorinated  biphenyls  (PCBs) 
because  there  was  a  known  source  of  PCBs.  Fish 
fillets  were  analyzed  individually  for  this  part  of 
the  study.  Analysis  of  biological  samples  for  priori- 
ty pollutants  identified  few  contaminants  present  in 
detectable  quantities.  Of  those  detected,  some  were 
sufficiently  low  to  be  of  no  concern.  The  presence 
of  cadmium  in  turtle  livers  and  clam  flesh  indicated 
a  need  for  further  evaluation  because  this  metal  is 
highly  toxic  to  aquatic  life.  Results  of  PCB  analy- 
ses indicated  largemouth  bass  and  crappie  contami- 
nation levels  were  well  below  the  FDA  limit  of  2.0 
micrograms/gm.  Highest  PCB  concentrations  oc- 
curred in  catfish  from  Wilson  Reservoir.  Twenty- 
two  of  45  individuals  from  Wilson  Reservoir  ex- 
ceeded the  FDA  limit  and  the  overall  average  was 
2.6  micrograms/gm.  As  a  result  of  these  data  Ala- 
bama public  health  officials  prohibited  the  sale  of 
catfish  from  Wilson  Reservoir  beginning  in  June 
1985.  Efforts  to  collect  catfish  from  Wheeler  Res- 
ervoir (upstream  of  Wilson)  and  Pickwick  Reser- 
voir (downstream  of  Wilson)  to  determine  PCB 
concentrations  were  initiated  in  August  1985. 
Other  recommendations  include  identification  of 
PCB  sources  around  Wilson  Reservoir  and  an 
annual  collection  of  catfish  to  determine  when 
Wilson  Reservoir  can  be  reopened  to  commercial 
sale  of  catfish.  (Lantz-PTT) 
W88-05716 


ECOLOGICAL  RECOVERY  AFTER  RECLA- 
MATION OF  TOXIC  SPOILS  LEFT  BY  COAL 
SURFACE  MINING.  PHASE  II:  AN  ASSESS- 
MENT OF  ENVIRONMENTAL  CHANGES 
FOLLOWING  INTENSIVE  REMEDIAL 
TREATMENTS, 

Tennessee  Valley  Authority,  Norris.  Div.  of  Land 
and  Economic  Resources. 
For  primary  bibliographic  entry  see  Field  4C. 
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WES-TNO  CONTAMINANT  MOBILITY  RE- 
SEARCH, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 
J.  M.  Marquenie. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A181  625. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  R  87/15,  January  26,  1987.  Final  Tech- 
nical Report.  9  p.  Contract  No.  DAJA45-85-C- 
0027. 

Descriptors:  'Path  of  pollutants,  'Dredging, 
•Times  Beach,  'New  York,  'Water  pollution  ef- 
fects, Soil  contamination,  Sediment  contamination, 
Earthworms,  Mussels,  Biomonitoring,  Waterfowl, 
Tissue  analysis,  histopathology,  Surveys. 

Ten  European  scientists  evaluated  research  pro- 
grams in  relation  to  contaminant  mobility  from 
dredged  materials  in  ecosystems.  Intensive  investi- 
gations and  inventories  were  conducted  at  the 
Times  Beach  (New  York)  confined  disposal  site, 
which  aided  in  the  development  of  research  objec- 
tives   and    future    management    concerns.    Three 


BentOD  Harboi  (ID)  Held  sites  were  inspected, 
transects  were  lined  out,  and  sampling  Itatiori 
were  selected.  From  each  sampling  station  repli- 
cate soil  or  sediment  samples  were  collected.  Soil 
and  sediment  samples  for  an  earthworm  bioassay 
were  collected  from  different  depths  representing 
the  significant  horizons  that  had  been  developed 
over  time.  A  sampling  station  to  collect  back- 
ground mussels  for  mussel  watching  at  Times 
Beach  was  identified.  Mussels  were  collected  and 
exposed  in  Times  Beach  and  Lake  Erie.  Mussels 
were  also  exposed  at  key  locations  in  the  Buffalo 
River  in  order  to  given  an  early  warning  of  future 
contaminant  related  dredging  problems  in  the  Buf- 
falo River.  High  numbers  of  several  waterfowl 
species  have  been  found  breeding  in  the  Times 
Beach  wetland.  In  order  to  assess  uptake  of  con- 
taminants that  in  the  disposal  site  are  present  in  the 
waterfowl,  young  ducks  were  shot  prior  to  fledg- 
ing. The  bodies  were  subjected  to  a  full  histopatho- 
logical  inspection,  including  light-microscopic  ex- 
amination of  the  tissues.  Aquatic  and  benthic  in- 
ventories were  conducted.  (Lantz-PTT) 
W88-05721 


ROLE     OF     BACTERIAL     POLYMERS     IN 
METAL  RELEASE  INTO  WATER, 

Harvard  Univ.,  Cambridge,  MA.  Lab.  of  Microbial 

Ecology. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-05729 


SURVIVAL  AND  VIRULENCE  OF  WATER- 
BORNE  PATHOGENIC  BACTERIA  IN  POTA- 
BLE WATERS, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Microbi- 
ology. 

G.  A.  McFeters. 

IN:  Proceedings  of  the  1986  International  Sympo- 
sium on  Biofouled  Aquifers:  Prevention  and  Resto- 
ration, 1987.  p  79-85,  22  ref.  EPA  Grant  Nos. 
R807092,  R805230,  and  CR810015. 

Descriptors:  'Aquatic  bacteria,  'Groundwater  pol- 
lution, 'Fate  of  pollutants,  'Pathogenic  bacteria, 
'Potable  water,  'Water  quality  control,  Microbio- 
logical studies,  Bioindicators,  Coliforms,  Bacteria, 
Drinking  water,  Activated  carbon,  Public  health, 
Injured  bacteria. 

The  comparative  survival  of  various  indicator  and 
enteric  pathogenic  bacteria  in  groundwater  was 
studied  using  membrane  diffusion  chambers.  Al- 
though there  was  some  variation  among  the  29 
coliforms  and  20  enterococcus  cultures  examined, 
the  survival  in  each  group  was  relatively  constant. 
A  number  of  media  and  methods  have  been  devel- 
oped that  effectively  cultivate  stressed  indicator 
bacteria.  m-T7  medium  was  developed  specifically 
for  the  recovery  of  injured  total  and  fecal  coli- 
forms in  drinking  water.  The  m-T7  method  was 
used  to  survey  operating  drinking  water  treatment 
and  distribution  systems  for  the  presence  of  injured 
coliforms  that  were  undetected  with  currently  ac- 
cepted media.  Over  100  samples  of  drinking  water 
obtained  at  various  points  within  the  treatment 
plant  and  the  distribution  network  of  several  sys- 
tems were  analyzed  for  coliform  bacteria  using  m- 
Endo  and  m-T7  media.  The  mean  recovery  with 
m-Endo  medium  was  less  than  1/100  ml,  while  it 
ranged  between  5  and  67/100  ml  with  m-T7  agar. 
In  addition,  the  majority  of  the  samples  giving 
positive  results  with  m-T7  medium  yielded  no  de- 
tectable coliforms  with  m-Endo  agar.  Comparison 
of  colony  counts  on  the  two  media  showed  that 
over  95%  of  the  coliform  bacteria  in  these  samples 
were  injured.  Indicator  and  enteropathogenic  bac- 
teria also  colonize  granular  activated  carbon 
(GAC)  used  to  treat  drinking  water.  This  coloniza- 
tion was  dependent  upon  the  microbial  community 
on  the  GAC  surface.  The  findings  of  these  studies 
indicate  that:  (1)  the  survival  in  water  of  coliforms 
and  enteropathogenic  bacteria  correlates  in  some 
cases;  (2)  injury  of  indicator  and  pathogenic  bacte- 
ria can  occur  within  drinking  water  systems;  (3) 
methods  are  available  that  effectively  detect  in- 
jured coliforms;  (4)  the  vast  majority  of  coliforms 
within  these  systems  may  be  undetected  because 
sublethal  stress  that  leads  to  decreased  detection  on 
conventional     media;     (5)     pathogenic     bacteria, 
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except  enteropathogenic  E.  coli  (ETEC),  also 
become  injured  but  at  higher  levels  of  stressing 
agents;  (6)  injured  pathogens  express  virulence  de- 
terminants following  recovery;  and  (7)  surface- 
associated  bacteria  can  present  a  health  threat  in 
water.  As  a  result,  injured  and  GAC-associated 
coliforms  are  of  public  health  significance,  and 
their  detection  affords  an  added  measure  of  sensi- 
tivity to  assist  in  the  early  detection  of  treatment 
deficiencies  or  contamination  within  aquatic  sys- 
tems. (Lantz-PTT) 
W88-05732 


BIOLOGY  OF  GALLIONELLA, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Marine 
Microbiology. 

E.  L.  Hallbeck,  and  K.  Pedersen. 
IN:  Proceedings  of  the  1986  International  Sympo- 
sium on  Biofouled  Aquifers:  Prevention  and  Resto- 
ration, 1987.  p  87-95,  6  fig,  2  tab,  15  ref. 

Descriptors:  *Iron  bacteria,  *Aquifer  characteris- 
tics, *Well  water,  *Biofilms,  'Clogging,  'Biologi- 
cal  studies,  *Gallionella,  'Microbiological  studies, 
•Groundwater  quality,  Water  temperature,  Iron, 
Bacterial  growth,  Aquifers,  Dissolved  oxygen, 
Habitats,  Oxygen. 

The  occurrence  of  Gallionella  ferruginea  has  been 
known  since  1836.  The  bacterium  is  characterized 
by  a  beanshaped  cell  that  produces  a  twisted  stalk 
composed  of  up  to  80  definite,  linear,  nonliving 
strands.  It  is  common  in  iron-bearing  waters  and 
many  groundwater  wells,  ditches  and  draining- 
pipe  offer  a  good  habitat  for  Gallionella.  The  bac- 
terium grows  rapidly  at  temperatures  below  15  C 
and  can  form  25  micrometers  thick  biofilms  within 
48  hours  in  flowing  water.  Gallionella  has  been 
suggested  to  be  chemolitotrophic.  Structures  were 
observed  with  electron  microscopy  that  may  be 
carboxysomes.  Enrichment  cultures  of  Gallionella 
were  held  in  the  laboratory  on  ferrous  sulfide  slant 
agar,  covered  by  a  salt  solution  infused  with  C02. 
Growth  experiments  indicated  that  Gallionella  is  a 
free-living  flagellated  bacterium  in  the  exponential 
phase.  Reaching  the  retardation  and  stationary 
phase,  Gallionella  shifts  to  a  stalked,  sessile  form. 
The  mechanism  behind  this  change  is  currently 
under  study.  The  stable  total  cell  number  from  the 
reference  well  water  (averaging  258,000  cells/ml) 
can  be  explained  if  the  aquifer  area  down  in  the 
well  works  as  a  continuous  culture  of  swarmer 
cells.  The  amount  of  oxygen  mixing  from  the  well 
water  surface  controls  the  cell  number,  and  the  use 
of  water  regulates  the  growth  rate.  When  the  cells 
reach  reservoirs  and  household  pipes,  the  environ- 
ment changes  in  an  unfavorable  way,  stalk  forma- 
tion starts,  and  clogging  problems  begin.  (See  also 
W88-05724)  (Lantz-PTT) 
W88-05733 


MONITORING  BIOFOULING, 

Krakow  Technical  Univ.  (Poland). 

For  primary  bibliographic  entry  see  Field  7B. 

W88-05735 


OXIDATION     PROCESSES     OF     IRON     IN 
GROUND  WATER  -  CAUSES  AND  MEASURES, 

Stockholm  Univ.  (Sweden).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-05739 


PERSISTENCE  OF  BIOLOGICALLY  ACTIVE 
COMPOUNDS  IN  AQUATIC  SYSTEMS, 

Wyoming  Univ.,  Laramie. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-05747 


MIGRATION  AND  METHANOGENS  -  A 
REVIEW  OF  CURRENT  LANDFILL  GAS 
FIELD  RESEARCH  AT  ANL, 

Argonne  National  Lab.,  IL. 

J.  Bogner,  M.  Torpy,  C.  Rose,  M.  Vogt,  and  D. 

Gartman. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE87-004836. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report  No.  CONF-8610227-1,  (1987).  26  p,  6  fig, 


3  tab,  19  ref.  DOE  Contract  No.  W-31-109-Eng-38. 

Descriptors:  *Methanogens,  'Research  needs, 
'Landfills,  'Waste  disposal,  'Water  pollution 
sources,  'Path  of  pollutants,  Monitoring,  Lea- 
chates,  Microbiological  studies,  Soil  bacteria, 
Waste  management,  Gas  fields,  Pilot  plants. 

Landfill  gas  recovery  research  at  Argonne  Nation- 
al Laboratory  is  focusing  on:  (1)  a  project  studying 
gas  movement  through  landfill  cover  materials; 
and  (2)  a  pilot  investigation  of  microbial  popula- 
tion in  landfills.  The  first  project  is  a  field  investi- 
gation begun  in  1984  at  the  Mallard  North  Land- 
fill, Dupage  County,  Illinois,  where  vertical  gas 
pressure  and  concentration  gradients  between  the 
top  of  refuse  and  the  landfill  cover  are  being 
examined.  In  particular,  changes  in  the  vertical 
gradients  indicative  of  changes  in  magnitude  and 
direction  of  pressure  or  diffusional  flow  with  time 
are  being  monitored.  This  study  emphasizes 
changes  in  vertical  pressure  and  concentration  gra- 
dients related  to  barometric  pressure  and  other 
meteorological  variables,  soil  moisture  changes, 
and  pumping  rates  at  simulated  recovery  wells. 
Preliminary  results  suggest  that  changes  in  soil-gas 
pressures  in  the  landfill  cover  and  top  of  refuse 
closely  follow  changes  in  barometric  pressure. 
Measurable  concentration  gradients  exist  between 
the  top  of  refuse  and  the  cover  materials,  indicat- 
ing that  diffusion  is  a  major  mechanism  for  gas 
movement,  particularly  during  dry  weather  when 
pressure  gradients  are  negligible.  The  second 
project  is  a  pilot  investigation  begun  in  1986  on 
microbial  populations  in  sanitary  landfills.  First,  a 
series  of  leachate  samples  from  various  depths  at 
the  Blackwell  Forest  Preserve  Landfill  (also  in 
Dupage  County,  Illinois)  were  evaluate  for  micro- 
bial populations,  selected  chemical  constituents  (in- 
cluding organic  acids),  and  methane  production. 
Diverse  motile  populations  of  fluorescing  orga- 
nisms were  found  in  selected  samples.  Further 
evaluation  of  leachate  sampling  vs.  substrate  sam- 
pling is  under  way.  The  overall  objective  of  this 
project  is  to  improve  understanding  of  gas  produc- 
tion in  landfills  in  order  to  suggest  gas-production 
management  practices.  (Author's  abstract) 
W88-05748 


GEOCHEMISTRY  OF  URANIUM  AND  THORI- 
UM SERIES  NUCLIDES  AND  OF  PLUTONI- 
UM IN  THE  GULF  OF  MEXICO:  FINAL 
REPORT, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Oceanography. 
M.  R.  Scott. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-008358. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/EV/03852--T1,  (1987).  5  p,  9 
ref.  DOE  Contract  No.  DE-AS05-76EV03852. 

Descriptors:  'Uranium,  'Thorium,  'Geochemis- 
try, 'Path  of  pollutants,  'Plutonium,  'Gulf  of 
Mexico,  Mississippi  River,  Iron,  Manganese,  Alu- 
minum, Radioactivity,  Nuclear  fallout,  Radioiso- 
topes, Fate  of  pollutants,  Tributaries,  Lanthanum, 
Calcium  carbonate. 

This  project  was  initially  focused  on  the  question 
of  the  transport  of  Pu  by  the  Mississippi  River  and 
the  subsequent  fate  of  that  material  when  it  entered 
the  ocean.  In  the  early  stages  of  the  project,  sam- 
ples were  collected  from  the  Mississippi  and  its 
tributaries,  and  from  other  rivers  spanning  a  grada- 
tion in  climate  from  the  arid  Rio  Grande  region  to 
the  subtropical  Suwannee  River.  Plutonium  analy- 
ses of  water  and  of  suspended  and  bottom  sedi- 
ments were  complimented  with  Fe,  Mn,  La, 
CaC03,  and  organic  matter  measurements.  Analy- 
ses of  U  and  Th  isotopes,  210-Pb,  and  226-Ra  were 
made  to  serve  both  as  tracers  for  transport  process- 
es, and  (for  the  reactive  nuclides)  as  steady  state 
chemical  analogues  for  PI.  The  contribution  of 
fallout  239,  240-Pu  to  the  ocean  by  the  Mississippi 
River  was  found  to  be  gradually  decreasing  over 
time.  The  distribution  of  239,  249-Pu  in  river  sus- 
pended sediment  is  related  to  the  Mn/Al  and  Fe/ 
Al  ratios.  Correlation  coefficients  of  0.95  or  great- 
er are  found  between  Pu  content  and  these  metals. 
The  study  of  the  behavior  of  fallout  Pu  in  the 
marine  environment  has  resulted  in  the  discovery 


of  several  important  processes  controlling  Pu 
chemistry  in  the  Gulf  of  Mexico  as  well  as  other 
parts  of  the  ocean.  The  inventories  of  239,  240-Pu 
in  the  sediments  of  the  Mississippi  Delta  are  up  to 
seven  times  higher  than  predicted  from  vertical 
atmospheric  fallout  alone.  Similar  excess  invento- 
ries are  seen  for  210-Pb  excess  in  delta  sediments. 
The  large  excess  of  Pu  in  the  delta  indicates  the 
horizontal  flux  of  large  amounts  of  material  from 
the  open  ocean  to  the  particle-rich  removal  site  at 
the  delta.  The  ratio  240-Pu/239-Pu  in  delta  sedi- 
ments is  about  0.179,  the  same  value  as  stratospher- 
ic fallout,  but  the  sediments  from  the  deep  Gulf  of 
Mexico  have  ratios  as  low  as  0.06.  The  low  ratio 
material  has  probably  been  derived  from  low  alti- 
tude tests  at  the  Nevada  Test  Site,  and  delivered 
vertically  to  the  sea  floor  much  more  quickly  than 
the  stratospheric  component  of  Pu  fallout.  (Lantz- 
PTT) 
W88-05750 


CONCENTRATIONS  OF  PCBS,  DDTR,  AND 
SELECTED  METALS  IN  BIOTA  FROM  GUN- 
TERSVILLE  RESERVOIR, 

Tennessee  Valley  Authority,  Knoxville.  Div.  of 
Air  and  Water  Resources. 
D.  L.  Dycus,  and  D.  R.  Lowery. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-9O0613. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  TVA/ONRED/AWR-87/18,  Octo- 
ber  1986.  70  p,  2  fig,   12  tab,  2  ref,  2  append. 

Descriptors:  'Guntersville  Reservoir,  'Alabama, 
'Path  of  pollutants,  'Monitoring,  Biomonitoring, 
Tissue  analysis,  Shad,  Catfish,  Bass,  Fish,  Poly- 
chlorinated  biphenyls,  DDT,  Chromium,  Nickel, 
Mercury,  Liver,  Heavy  metals,  Environmental  ef- 
fects. 

The  Tennessee  Valley  Authority  (TV A)  and  the 
Alabama  Department  of  Environmental  Manage- 
ment (ADEM)  conducted  a  cooperative  screening 
study  in  summer/fall  1985  to  determine  levels  of 
contaminants  in  biota  from  Guntersville  Reservoir. 
Catfish  and  largemouth  bass  were  collected  to 
determine  if  fish  contained  contaminants  of  human 
health  significance.  Gizzard  shad  and  livers  from 
catfish  and  snapping  turtles  were  used  as  'environ- 
mental monitors'  to  determine  if  contaminants  ex- 
isted in  the  aquatic  system  that  have  an  effect  on 
aquatic  life  but  would  otherwise  go  undetected. 
All  samples  were  analyzed  for  PCBs,  DDTr  (total 
of  DDT  and  its  metabolites),  and  selected  metals. 
Levels  of  PCBs,  DDTr,  and  metals  were  low  in 
largemouth  bass  at  all  locations  indicating  these 
fish  should  be  safe  for  consumption.  However,  this 
study  reinforced  a  need  identified  in  other  studies 
to  further  evaluate  the  size  of  largemouth  bass 
from  Guntersville  Reservoir.  Recommendations 
have  been  provided  in  the  Guntersville  Reservoir 
management  plan;  therefore,  no  specific  recom- 
mendations are  provided  here.  Catfish  contained 
low  levels  of  DDTr  and  metals  except  for  Cr  and 
Ni,  which  may  have  resulted  from  contamination 
during  sample  processing,  and  mercury,  which 
needs  further  study  at  one  location  (Big  Spring 
Creek).  Also,  further  evaluation  of  PCB  loading  in 
catfish  from  Guntersville  Reservoir  is  needed  be- 
cause levels  near  the  FDA  tolerance  occurred 
throughout  the  reservoir.  All  samples  should  be 
analyzed  for  Cr  and  Ni  to  address  that  potential 
concern.  All  samples  (those  cited  above  plus  those 
for  whole  gizzard  shad,  catfish  livers,  turtle  livers, 
and  turtle  fat)  had  levels  of  metals  that  were  gener- 
ally low  and  probably  not  individually  having  a 
significant  impact  on  biota.  (Lantz-PTT) 
W88-05752 


MULTI-SOLUTE  SUBSURFACE  TRANSPORT 
MODELING  FOR  ENERGY  SOLID  WASTES. 

Department  of  Energy,  Washington,  DC.  Div.  of 
Ecological  Research. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-005182. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/EV/10253-5,  January  1987. 
Final  Report.  177  p,  50  fig,  8  tab,  70  ref,  append. 
DOE  Contract  No.  DE-AC02-79EV10253. 
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Descriptors:  'Path  of  pollutants,  'Model  studies, 
•Solute  transport.  'Solid  wastes,  'Groundwater 
movement,  Mathematical  models,  Mathematical 
analysis,  Leachates,  Flow  profiles.  Algorithms, 
Sorption,  Chemical  reactions,  Kinetics. 

Progress  on  a  research  effort  which  has  been  di- 
rected toward  the  development  and  application  of 
advanced  subsurface  solute  transport  models,  is 
details.  Leachates  from  energy  wastes  represent  a 
potentially  large  problem  and  may  become  a  signif- 
icant transport  pathway  for  objectionable  constitu- 
ents. The  proposal  of  realistic  solutions  for  the 
handling  of  these  wastes  requires  a  fundamental 
knowledge  of  the  mechanisms  involved.  The  major 
objective  of  the  research  has  been  to  understand 
these  important  mechanisms  and  to  gather  this 
information,  in  the  form  of  a  subsurface  hydrogeo- 
chemical  transport  model,  for  use  in  predictive, 
design  and  investigative  purposes.  The  approach 
makes  use  of  batch  mechanistic  and  dynamic 
column  experimental  methods,  and  theoretical 
mathematical  analysis.  Many  past  and  present  sub- 
surface solute  transport  models  incorporate  the 
combined  effects  of  physical  factors  such  as  advec- 
tion,  dispersion  and  diffusion  but  frequently  ignore 
the  chemical  interactions  among  solute  species  and 
soil  surfaces.  The  emphasis  of  this  research  has 
been  on  the  coupling  of  realistic  chemical  interac- 
tions, involving  homogeneous  and  heterogeneous 
systems,  with  existing  subsurface  solute  flow 
models.  This  report  is  divided  into  three  sections. 
In  Section  II,  the  various  numerical  solution  algo- 
rithms used  are  derived,  examined,  and  compared 
for  efficiency  and  accuracy.  Section  III  deals  with 
the  important  aspect  of  the  instantaneous  equilibri- 
um assumption  which  is  often  used  in  subsurface 
transport  simulations.  Section  IV  reviews  the  re- 
sults of  laboratory  sorption  studies  and  contrasts 
methods  for  gathering  equilibrium  and  kinetic  data. 
(Lantz-PTT) 
W88-05753 


EFFECTS  OF  CONSERVATION  TILLAGE  ON 
GROUNDWATER  QUALITY:  NITRATES  AND 
PESTICIDES, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Soil  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  4C. 
W88-05759 


OVERVIEW  OF  PEST  MANAGEMENT  FOR 
CONSERVATION  TILLAGE  SYSTEMS, 

Iowa  State  Univ.,  Ames. 
R.  S.  Fawcett. 

IN:  Effects  of  Conservation  Tillage  on  Ground- 
water Quality:  Nitrates  and  Pesticides.  Lewis  Pub- 
lishers, Chelsea,  Michigan.  1987.  p  19-37,  1  fig,  67 
ref. 

Descriptors:  'Pesticides,  'Conservation  tillage, 
'Water  pollution  control,  'Groundwater  quality, 
Herbicides,  Weeds,  Erosion,  Management  plan- 
ning, Agricultural  practices,  Corn,  Soybeans,  Plant 
pathogens,  Insects. 

Changes  in  tillage  practices  can  significantly  affect 
pest  problems,  thus  changing  pest  management 
strategies  and  pesticide  use.  Concerns  have  been 
raised  by  some  observers  that  a  trade-off  may 
occur  with  the  adoption  of  conservation  tillage. 
The  beneficial  result  of  reduced  soil  erosion  with 
conservation  tillage  may  come  at  the  expense  of 
increased  pesticide  use,  which  may  increase  water 
contamination  potential.  Addressed  here  are  the 
implications  of  conservation  tillage  on  weeds,  in- 
sects, and  plant  pathogens  and  on  projected 
changes  in  pesticide  use.  Greatest  emphasis  is 
placed  on  weeds,  as  extensive  research  has  been 
conducted  on  the  impact  of  tillage  on  weeds  and 
herbicides,  and  herbicide  use  accounts  for  about 
85%  of  total  pesticide  use  in  the  United  States. 
Corn  and  soybeans  account  for  80-85%  of  present 
herbicide  use.  (See  also  W88-05759)  (Lantz-PTT) 
W88-05761 


OVERVIEW  OF  NITROGEN  MANAGEMENT 
FOR  CONSERVATION  TILLAGE  SYSTEMS: 
AN  OVERVIEW, 

Minnesota  Univ.  Technical  Coll.,  Waseca. 


For  primary  bibliographic  entry  see  Field  4C. 
W88-05762 


OVERVIEW  OF  RURAL  NONPOINT  POLLU- 
TION IN  THE  LAKE  ERIE  BASIN, 

Heidelberg  Coll.,  Tiffin,  OH. 
D.  B.  Baker. 

IN:  Effects  of  Conservation  Tillage  on  Ground- 
water Quality:  Nitrates  and  Pesticides.  Lewis  Pub- 
lishers, Chelsea,  Michigan.  1987.  p  65-91,  5  fig,  10 
tab,  25  ref. 

Descriptors:  'Nonpoint  pollution  sources,  *Con- 
.  servation  tillage,  'Lake  Erie,  'Agricultural  prac- 
tices, Agricultural  runoff,  Phosphorus,  Sediment 
load,  Fertilizers,  Pesticides,  Rural  areas,  Nutrients, 
Nitrates,  Path  of  pollutants,  Watersheds. 

The  tributary  monitoring  programs  in  the  Lake 
Erie  Basin  indicate  that  area  rivers  transport  large 
loads  of  sediments,  and  both  particulate  and  solu- 
ble phosphorus,  derived  from  agricultural  sources. 
Agricultural  runoff  also  results  in  riverine  nitrate 
concentrations  which  frequently  exceed  drinking 
water  standards.  Relatively  high  concentrations  of 
many  currently  used  pesticides  are  also  present  in 
area  streams  and  public  water  supplies  during 
runoff  events  following  pesticide  application. 
Much  discussion  during  this  workshop  has  focused 
on  the  issues  of  whether  various  forms  of  conser- 
vation tillage  would  increase  nitrate  and  pesticide 
contamination  in  surface  water  and  groundwater. 
Given  the  extent  of  nitrate  and  pesticide  contami- 
nation associated  with  current  management  prac- 
tices in  this  region,  present  concerns  should  be  not 
only  that  conservation  tillage  not  aggravate  these 
problems,  but  that  comprehensive  agricultural 
management  programs  be  developed  that  will 
reduce  nitrate,  pesticide,  and  soluble  phosphorus 
problems.  Residue  management  must  be  accompa- 
nied by  improved  fertilizer  and  pesticide  manage- 
ment if  agricultural  nonpoint  source  pollution 
problems  in  the  Great  Lakes  Region  are  to  be 
addressed.  The  Lake  Erie  tributary  monitoring 
programs  also  illustrate  the  substantial  effects  of 
watershed  size  on  the  characteristics  of  agricultur- 
al pollution  in  stream  and  river  systems.  These 
studies  suggest  that  as  watershed  size  becomes 
smaller:  (1)  annual  variability  in  material  export 
increases;  (2)  peak  concentrations  of  sediment,  nu- 
trients and  pesticides  increase;  (3)  the  duration  of 
intermediate  concentrations  of  sediments,  nutrients 
and  pesticides  decreases;  (4)  smaller  proportions  of 
time  account  for  larger  proportions  of  total  materi- 
al export;  (5)  more  samples  must  be  collected  and 
analyzed  in  order  to  accurately  measure  material 
export;  and  (6)  the  seasonal  distribution  of  stream 
sediment  transport  corresponds  more  closely  to  the 
seasonal  distribution  of  erosion  processes.  (See  also 
W88-05759)  (Lantz-PTT) 
W88-05763 


HYDROLOGIC  EFFECTS  OF  CONSERVATION 
TILLAGE  AND  THEIR  IMPORTANCE  RELA- 
TIVE TO  WATER  QUALITY, 

Iowa  State  Univ.,  Ames. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-05765 


SOIL  CHEMICAL  AND  BIOLOGICAL  PROP- 
ERTIES AS  AFFECTED  BY  CONSERVATION 
TILLAGE:  ENVIRONMENTAL  IMPLICA- 
TIONS, 

Ohio  State  Univ.,  Wooster.  Agricultural  Technical 

Inst. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-05766 


EFFECT  OF  CONSERVATION  TILLAGE  ON 
BIOLOGICAL  AND  CHEMICAL  SOIL  CONDI- 
TIONS: REGIONAL  AND  TEMPORAL  VARIA- 
BILITY, 

Kentucky  Univ.,  Lexington. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-05767 


EFFECTS  OF  CONSERVATION  TILLAGE 
PRACTICES  ON  PESTICIDE  VOLATILIZA- 
TION AND  DEGRADATION, 


Agricultural  Research  Service,  Ueltsvillc,  Ml) 
D.  E.  Glotfelty. 

IN:  Effects  of  ConMI vaiion  Tillage  on  (iround- 
water  Quality:  Nitrates  and  Pesticide*.  Lewis  Pub- 
lishers, Chelsea,  Michigan.  1987.  p  169-177,  9  ref 

Descriptors:  'Conservation  tillage,  'Pesticides, 
•Path  of  pollutants,  'Volatilization,  'Degradation, 
•Fate  of  pollutants,  Microclimate,  Great  Lakes, 
Nonpoint  pollution  sources,  Pollution  load,  Soil 
properties,  Agricultural  practices. 

Conservation  tillage  changes  soil  properties,  soil 
chemistry  and  the  microclimate  at  the  soil  surface 
in  ways  that  may  profoundly  affect  the  volatiliza- 
tion, degradation,  and  uptake  of  pesticides.  One  of 
the  most  significant  changes  that  may  accompany 
conversion  to  conservation  tillage  is  in  how  the 
pesticide  is  managed.  If  a  pesticide  that  is  normally 
incorporated  into  the  soil  in  a  conventional  tillage 
system  is  instead  applied  to  the  surface  without 
incorporation  in  a  no-till  system,  it  is  likely  that  a 
significant  change  in  the  rate  and  mechanisms  of 
dissipation  will  occur.  A  second  significant  differ- 
ence between  conventional  and  no-till  systems  is 
the  presence  of  the  surface  mulch  that  intercepts 
the  pesticide  spray  and  alters  the  microclimate  at 
the  soil  surface.  Other  important  differences  in- 
clude soil  temperature,  altered  moisture  content 
and  distribution  within  the  soil,  and  altered  organic 
matter  content  and  distribution  within  the  soil. 
Changes  in  pesticide  degradation  rates  and  prod- 
ucts are  almost  certain  to  accompany  the  very 
different  conditions  in  no-till  soils.  Even  small 
changes  in  degradation  rates  may  be  very  impor- 
tant. One  may  conclude  that  volatilization  is  poten- 
tially much  greater  for  some  pesticides  in  no-till 
systems,  resulting  in  both  loss  of  efficacy  and 
lower  loading  to  waterborne  transport.  However, 
volatilized  pesticides  do  return  to  the  surface.  Be- 
cause of  their  relatively  large  ratio  of  surface  area 
to  watershed  area,  pesticide  loading  to  the  Great 
Lakes  could  conceivably  increase  following  exten- 
sive adoption  of  no-till  agriculture,  because  rainout 
and  dry  deposition  of  atmospheric  pesticides  could 
be  greater  than  waterborne  loading  from  conven- 
tional tillage  agriculture.  (See  also  W88-05759) 
(Lantz-PTT) 
W88-05768 


EFFECT  OF  CONSERVATION  TILLAGE  ON 
PESTICIDE  DISSIPATION, 

Agricultural  Research  Service,  Beltsville,  MD. 
C.  S.  Helling. 

IN:  Effects  of  Conservation  Tillage  on  Ground- 
water Quality:  Nitrates  and  Pesticides.  Lewis  Pub- 
lishers, Chelsea,  Michigan.  1987.  p  179-187,  2  fig,  2 
tab,  21  ref. 

Descriptors:  'Conservation  tillage,  'Pesticides, 
•Fate  of  pollutants,  'Path  of  pollutants,  Volatiliza- 
tion, Dissipation,  Atrazine,  Agricultural  practices, 
Degradation,  Soil  properties,  Soil  water,  Hydro- 
gen ion  concentration,  Soil  bacteria. 

Loss  of  pesticides  from  surface  soil  can  occur  by 
physical  transport,  degradation,  or  plant  uptake. 
Persistence,  a  relative  measurement  of  what  pro- 
portion of  the  pesticide  remains  in  soil  after  a 
period  of  time,  is  determined  by  how  rapidly  dissi- 
pation occurs.  Persistence  affects  weed  control, 
but  excessive  persistence  may  injure  the  next  crop. 
As  an  example,  atrazine  carryover  in  a  wheat- 
fallow-wheat  rotation  (where  the  fallow  period  is  a 
form  of  conservation  tillage  used  to  replenish  soil 
moisture)  would  be  a  major  problem  for  farmers. 
The  two  major  processes  affecting  persistence  are, 
in  general,  volatilization  and  degradation.  Pesticide 
dissipation  changes  that  are  caused  by  conserva- 
tion tillage  practices  are  of  uncertain  magnitude. 
Among  reasons  for  this  uncertainty  are  the  wide 
range  of  tillage  practices  which,  in  turn,  lead  to 
differing  impacts  on  soil  physical  and  chemical 
properties.  The  extreme  situation,  no-till  farming, 
can  lead  to  higher  organic  matter  content,  cooler 
soil  temperature,  higher  moisture  content,  lower 
pH,  and  greater  microbial  activity;  these  effects  are 
most  pronounced  nearest  the  surface.  Pesticide 
degradation  is  probably  somewhat  faster  in  no-till 
than  in  conventional  tillage.  (See  also  W88-05759) 
(Lantz-PTT)  "    * 
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PROCESSES  INFLUENCING  PESTICIDE  LOSS 
WITH  WATER  UNDER  CONSERVATION 
TILLAGE, 

Cornell  Univ.,  Ithaca,  NY. 
R.  J.  Wagenet. 

IN:  Effects  of  Conservation  Tillage  on  Ground- 
water Quality:  Nitrates  and  Pesticides.  Lewis  Pub- 
lishers, Chelsea,  Michigan.  1987.  p  189-204,  2  fig,  1 
tab,  34  ref. 

Descriptors:  *Fate  of  pollutants,  'Pesticides,  *Path 
of  pollutants,  'Leaching,  'Conservation  tillage, 
Agricultural  practices,  Soil  water,  Surface  runoff, 
Soil  contamination,  Groundwater  movement. 

Adoption  of  conservation  tillage  practices  usually 
implies  increased  reliance  upon,  although  not  nec- 
essarily increased  usage  of,  pesticides,  particularly 
the  application  of  herbicides  for  weed  control.  The 
environmental  fate  of  these  chemicals  is  relatively 
unstudied  under  the  particular  physical,  chemical 
and  biological  processes  operative  in  conservation 
tillage  (CT)  systems,  making  it  necessary  to  use 
information  developed  under  conventional  agricul- 
tural practices  to  infer  appropriate  management 
and  regulatory  decisions.  It  has  only  been  during 
the  last  3-5  years,  during  which  time  CT  has  been 
more  widely  promoted  and  accepted,  that  a  few 
studies  have  attempted  to  quantify  pesticide  losses 
by  water  under  this  increasingly  widespread  prac- 
tice. It  is  clear  that  the  unique  nature  of  such 
systems,  including  heavier  pesticide  applications, 
reduced  mechanical  manipulation  of  soil  and  crop 
residue,  and  altered  water  retention  and  flow  prop- 
erties will  result  in  pesticide  behavior  that  cannot 
necessarily  be  inferred  from  studies  accomplished 
in  conventional  systems.  (See  also  W88-05759) 
(Lantz-PTT) 
W88-05770 


EFFECTS  OF  CONSERVATION  TILLAGE  ON 
PESTICIDE  LOSS  WITH  WATER, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-05771 


EFFECT  OF  CONSERVATION  TILLAGE  ON 
FATE  AND  TRANSPORT  OF  NITROGEN, 

North  Carolina  State  Univ.,  Raleigh. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-05772 


LOW-LEVEL  RADIOACITVE  WASTE  DISPOS- 
AL, 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Envi- 
ronmental and  Water  Resources  Engineering. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-05806 


LOW-LEVEL  RADIOACTIVE  WASTES  IN  THE 
NUCLEAR  POWER  INDUSTRY, 

Electric  Power  Research  Inst.,  Palo  Alto,  CA. 
Low-Level  Waste  and  Coolant  Technology  Pro- 
gram. 

R.  A.  Shaw. 

IN:  Low-Level  Radioactive  Waste  Regulation: 
Science,  Politics  and  Fear.  Lewis  Publishers,  Inc., 
Chelsea,  Michigan.  1988.  p  119-140,  7  fig,  3  tab,  9 
ref. 

Descriptors:  *Low  level  radioactive  waste,  'Water 
pollution  sources,  'Nuclear  powerplants,  'Radio- 
active wastes,  'Cooling  water,  Waste  disposal, 
Path  of  pollutants,  Filtration,  Land  disposal,  Purifi- 
cation, Water  pollution  control. 

Radioactivity  is  produced  directly  in  nuclear 
power  plants  as  a  result  of  the  energy-producing 
fission  process.  Radioactivity  is  formed  indirectly 
in  nuclear  power  plants  through  the  production  of 
neutrons  in  fission.  These  neutrons  bombard  other 
materials  in  the  area,  producing  more  radioactive 
nuclei  that  will  similarly  decay.  The  fragments 
formed  directly  from  fission  are  generally  con- 
tained within  the  fuel  cladding.  This  fuel  material, 


once  it  has  been  used  within  a  nuclear  power  plant, 
becomes  highly  radioactive.  The  waste  resulting 
from  the  disposal  of  such  fuel  is  classified  as  high- 
level  radioactive  waste  (HLRW).  Except  for  the 
fuel,  the  radioactive  wastes  generated  within  the 
nuclear  power  plant  are  termed  low-level  radioac- 
tive wastes  (LLRW).  The  primary  source  of  such 
LLRW  is  the  contaminants  contained  in  the  cool- 
ing water  that  is  used  to  generate  the  steam  in  a 
nuclear  power  plant.  The  purification  and  filtration 
of  the  reactor  coolant  removes  these  contaminants. 
These  contaminants  include  both  nonradioactive 
and  radioactive  species.  These  filtration  and  purifi- 
cation processes  are  a  significant  source  of  LLRW 
-  e.g.,  spent  filters  -  in  nuclear  power  plants.  The 
Electric  Power  Research  Institute  states  that  the 
basic  function  of  any  radwaste  (radioactive  waste) 
system  is  to:  (1)  minimize  the  release  of  gaseous 
radwaste  to  the  environs  through  delay  and  filter- 
ing; (2)  Minimize  the  release  of  liquid  radwaste  to 
the  environs  by  purifying  or  reclaiming  plant  waste 
water;  and  (3)  Minimize  the  impact  of  shallow  land 
disposal  by  producing  a  solid  waste  product  which 
is  in  compliance  with  federal  criteria.  (See  also 
W88-05805)  (Lantz-PTT) 
W88-05807 


SAFER     THAN     SLEEPING     WITH     YOUR 
SPOUSE  -  THE  WEST  VALLEY  EXPERIENCE, 

New  York  State  Dept.  of  Health,  Albany. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-05808 


FATE  AND  BIOACCUMULATION  OF  SOIL- 
ASSOCIATED  LOW-LEVEL  NATURALLY  OC- 
CURRING RADIOACTIVITY  FOLLOWING 
DISPOSAL  INTO  A  MARINE  ECOSYSTEM, 

Rhode  Island  Univ.,  Narragansett.  Marine  Ecosys- 
tems Research  Lab. 
C.  D.  Hunt. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-204822. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
EPA  Report  No.  EPA-520/1-86-017,  October  1, 
1986.  155  p,  61  fig,  22  tab,  36  ref,  7  append. 
Contract  No.  CR-8 10265-02. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Marine  environment,  'Bioaccumulation, 
'Ecosystems,  'Low-level  radioactivity,  'Radium, 
Marine  dumping,  Lead,  Polonium,  Thorium,  Ra- 
dioisotopes, Tissue  analysis,  Zooplankton,  Mussels, 
Bivalves,  Bioconcentration. 

The  fate  of  Radium  (Ra)  and  other  naturally  oc- 
curring Uranium  (U)  series  isotopes  associated 
with  soils  disposed  in  seawater  was  examined  using 
the  Marine  Ecosystem  Research  Laboratory 
(MERL)  controlled  marine  ecosystems.  Thirty- 
seven  kg  of  a  soil  containing  approximately  400 
pCi  226-Ra/g  from  an  inactive  U  ore  processing 
plant  site  in  Middlesex,  N.J.  were  added  to  each  of 
two  mesocosms  over  five  days  in  mid-September 
1984.  Radionuclide  activity  in  these  and  two  con- 
trol mesocosms  was  observed  for  three  months 
after  the  soil  additions.  Radioactivity  in  the  soil 
appeared  to  be  confined  to  discrete  soil  particles 
rather  than  being  distributed  equally  on  the  soil 
particles,  suggesting  the  source  of  the  radioactivity 
was  remnant  ore  particles.  Immediately  following 
the  additions,  0.2  to  1.5%  of  the  added  radioactiv- 
ity (depending  on  nuclide)  was  found  in  plant 
detritus  that  floated  to  the  water  surface.  Ten 
percent  of  the  added  Ra  was  found  in  the  water 
column  within  three  days  of  soil  additions  and  an 
additional  5%  mobilized  to  the  water  column 
during  the  subsequent  90  days.  Longer  term  mobi- 
lization of  Ra  from  the  sediments  was  confirmed 
by  benthic  flux  changers.  U  isotopes  showed  simi- 
lar release  on  contact  with  seawater,  while  <  1% 
of  the  lead  (Pb)-210,  polonium  (Po)-210,  and  thori- 
um (Th)  series  isotopes  were  released  immediately 
after  the  additions.  Long  term  release  of  nuclides 
other  than  Ra  could  not  be  determined  due  to 
insufficient  data  from  the  water  column  over  the 
course  of  the  experiment.  Of  the  Ra  mobilized, 
more  than  97%  was  found  in  the  dissolved  phase. 
Increases  in  Ra  and  other  isotope  activity  in  the 
sediments  were  confined  to  the  surface  1  cm  initial- 
ly, and  penetrated  to  approximately  2  cm  by  the 
termination  of  the  experiment  as  a  result  of  biotur- 


bation  and  settling  processes.  Little  effect  on  the 
ecosystem  structure  and  function  are  found  from 
the  soil  additions.  At  the  species  level,  bioaccumu- 
lation of  Ra  and  other  radionuclides  was  observed 
in  all  species  sampled,  including  zooplankton  and 
benthic  species  in  direct  contact  with  the  soil. 
(Lantz-PTT) 
W88-05850 


REGIONAL     DOUBLE-POROSITY     SOLUTE 
TRANSPORT  IN  THE  CULEBRA  DOLOMITE: 
AN  ANALYSIS  OF  PARAMETER  SENSriTVI- 
TY  AND  IMPORTANCE  AT  THE  WASTE  ISO- 
LATION PILOT  PLANT  (WIPP)  SITE, 
INTERA  Technologies,  Inc.,  Austin,  TX. 
M.  Reeves,  V.  A.  Kelley,  and  J.  F.  Pickens. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  DE88-0O4730. 
Price  codes:  A08  in  paper  copy;  A01  in  microfiche. 
Sandia   National   Laboratory   Contractor   Report 
No.  SAND87-7105,  November  1987.  177  p,  39  fig, 
1 1  tab,  52  ref,  3  append.  Contract  No.  DE-AC04- 
76DP00789. 

Descriptors:  'Path  of  pollutants,  'Solute  transport, 
'Culebra  Dolomite,  'Waste  Isolation  Pilot  Plant, 
'Groundwater  movement,  'Geohydrology,  Trans- 
missivity,  Model  studies,  Flow  rate,  Kinetics, 
Traveltime,  New  Mexico,  Simulation  analysis, 
Geologic  fractures,  Diffusion,  Wastewater  facili- 
ties, Computer  programs,  Pilot  plants. 

A  high-transmissivity  fracture-controlled  path  is 
assumed,  for  modeling  purposes,  to  provide  the 
means  for  transport  of  infinitely  long-lived  radion- 
uclides through  the  Culebra  dolomite  (New 
Mexico)  to  the  accessible  environment  at  the 
Waste  Isolation  Pilot  Plant  (WIPP)  site,  following 
a  breach  which  does  not  disturb  the  existing  head 
potentials  within  the  unit.  Both  matrix  diffusion 
and  sorption  retard  the  transport.  Parameter  ranges 
and  base-case  values  depict  the  uncertain  proper- 
ties of  the  Culebra  while  simulations  with  SWIFT 
II  exhibit  the  corresponding  ranges  in  travel  time, 
the  performance  measure  adopted  for  this  report. 
Consistent  with  the  paucity  of  the  double-porosity 
data  base,  model  assumptions  are  kept  simple  and 
parameter  ranges  relatively  large.  Thus,  computed 
travel  times  may  be  unrealistic  and  should  not  be 
quoted  apart  from  the  model  assumptions.  Com- 
puted parameter  sensitivities  and  estimated  param- 
eter importance,  however,  should  provide  valuable 
guidance  to  the  current  site-characterization  pro- 
gram at  the  WIPP  site.  The  report  demonstrates 
the  importance  of  the  rate  of  fluid  flow  within  the 
fractures  and  the  relative  unimportance  of  some  of 
the  matrix  kinetic  parameters  which  relate  to  the 
matrix-diffusion  time.  The  report  underscores  the 
importance  of  hydraulic  and  tracer  tests,  particu- 
larly in  the  southeast  sector  of  the  WIPP  site.  Such 
tests  would  further  confirm  the  flow  and  transport 
conceptualization,  determine  the  extent  of  site  het- 
erogeneity, and  reduce  uncertainty  in  the  transport 
properties.  (Author's  abstract) 
W88-05852 


USE  OF  MULTTVARIATE  METHODS  IN  THE 
INTERPRETATION  OF  WATER  QUALITY 
MONITORING  DATA  OF  A  LARGE  NORTH- 
ERN RESERVOIR, 

For  primary  bibliographic  entry  see  Field  7C. 
W88-05865 


MODELING  RTVER  ACIDITY  -  A  TRANSFER 
FUNCTION  APPROACH, 

Norsk  Regnesentral,  Oslo. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-05866 


DETERMINATION  OF  WATER  QUALITY 
ZONATION  IN  LAKE  ONTARIO  USING  MUL- 
TIVARIATE TECHNIQUES, 

Inland  Waters  Directorate,  Burlington  (Ontario). 

Water  Quality  Branch. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-05870 
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SPATIAL     VARIABILITY     IN     THE     WATER 
QUALITY  OF  QUEBEC  RIVERS, 

Quebec  Ministere  de  l'Environnement,  Sainle-Foy. 
For  primary  bibliographic  entry  sec  Field  7C\ 
W88-05871 


SOME  APPLICATIONS  OF  LINEAR  MODELS 
FOR  ANALYSIS  OF  CONTAMINANTS  IN 
AQUATIC  BIOTA, 

University  of  Western  Ontario,  London. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-05879 


GAMMA  MARKOV  PROCESSES, 

Monash  Univ.,  Clayton  (Australia). 

For  primary  bibliographic  entry  see  Field  7C. 

W88-05883 


DYNAMIC  COVARIATE  ADJUSTMENT  OF 
WATER  QUALITY  PARAMETERS  FOR 
STREAMFLOW:  TRANSFER  FUNCTION 
MODEL  SELECTION, 

Vermont  Univ.,  Burlington. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-05884 


GLOBAL  VARIANCE  AND  ROOT  MEAN 
SQUARE  ERROR  ASSOCIATED  WITH 
LINEAR  INTERPOLATION  OF  A  MARKO- 
VIAN  TIME-SERIES, 

Quebec  Univ.,  Sainte-Foy. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-05887 


ESTIMATION  OF  LOADING  BY  NUMERICAL 
INTEGRATION, 

A.  H.  El-Shaarawi,  K.  W.  Kuntz,  and  A. 
Sylvestre. 

IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  469-478,  2  tab,  5 
ref. 

Descriptors:  'Pollutant  load,  *Water  quality, 
•Mathematical  studies,  *Data  interpretation,  'Ni- 
agara River,   'Lake  Ontario,  Statistical  analysis. 

Methods  based  on  numerical  integration  and  linear 
interpolation  were  used  to  derive  an  estimator  of 
the  input  loading  from  a  river  or  a  point  source 
into  a  water  system.  The  variance  of  the  estimated 
loading  is  also  given.  This  approach  was  then 
applied  to  estimate  the  yearly  chloride  loading  to 
Lake  Ontario  by  the  Niagara  River  during  the 
period  1975  to  1984.  The  results  indicate  a  steady 
decline  in  input  loading  of  chloride  to  Lake  Ontar- 
io. (See  also  W88-05862)  (Author's  abstract) 
W88-05897 


PROCESSES  AFFECTING  SUBSURFACE 
TRANSPORT  OF  LEAKING  UNDERGROUND 
TANK  FLUIDS, 

Nevada  Univ.,  Reno.  Desert  Research  Inst. 

S.  W.  Tyler,  M.  R.  Whitbeck,  M.  W.  Kirk,  J.  W. 

Hess,  and  L.  G.  Everett. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB87-201521. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

EPA  Report  No.  EPA/600/6-87/005,  June  1987. 

77  p.  Contract  No.  CR  810052. 

Descriptors:  *Fate  of  pollutants,  *Path  of  pollut- 
ants, 'Leakage,  'Underground  storage,  Water  pol- 
lution control,  Monitoring,  Soil  properties,  Ad- 
sorption. 

The  fundamental  theories  and  an  understanding  of 
the  processes  controlling  migration  and  fate  in  the 
subsurface  of  material  released  from  an  under- 
ground storage  tank  are  presented.  Processes  af- 
fecting the  migration  of  fluids  from  a  leaking  un- 
derground storage  tank  and  their  effects  on  moni- 
toring methods  are  reviewed  by  experts.  An  under- 
standing of  these  processes  is  critical  to  an  under- 
standing of  the  methods  that  monitor  underground 
storage  tanks  in  the  environment  surrounding  the 


tank  lor  material  released  from  the  tank.  Soil  het- 
erogeneities and  the  potential  for  multiphase  (low 
will  lead  to  high  monitoring  uncertainties  if  leak 
detection  systems  rely  on  liquid  sampling  alone. 
Vapor  transport  is  also  affected  by  these  properties 
although  to  a  lesser  degree.  More  research  is 
needed,  however,  to  better  understand  the  physics 
of  vapor  transport.  The  processes  of  adsorption, 
partitioning,  and  microbial  alteration  of  fluids  in 
the  subsurface  may  have  strong  effects  on  the 
uncertainty  of  monitoring  systems.  Fate  processes 
have  received  less  attention  than  liquid  and  vapor 
transport  processes  and  will  require  significantly 
more  research  before  the  effects  are  fully  under- 
stood. (See  W88-05902  thru  W88-05917)  (Author's 
abstract) 
W88-05901 


LIQUID  TRANSPORT  FROM  UNDER- 
GROUND STORAGE  TANKS, 

Kaman  Tempo,  Santa  Barbara,  CA. 

L.  G.  Everett. 

IN:  Processes  Affecting  Subsurface  Transport  of 

Leaking  Underground  Tank  Fluids.  EPA  Report 

No.  EPA/600/6-87/005,  June  1987.  p  7-33,  14  fig, 

49  ref. 

Descriptors:  'Path  of  pollutants,  'Leakage,  'Un- 
derground storage,  'Soil  properties,  Monitoring, 
Regulations,  Hazardous  wastes,  Hydrocarbons, 
Biodegradation,  Absorption. 

Although  the  Underground  Storage  Tank  Permit 
System  of  the  EPA  covers  liquid  inorganic  chemi- 
cals, natural  mineral  organics  and  synthesized 
chemical  organic  liquids  stored  in  hazardous  waste 
tanks,  the  largest  number  of  tanks  by  far  are  fuel 
storage  tanks.  It  is  estimated  that  California  alone 
has  over  220,000  underground  storage  tanks  in 
place  today.  When  viewed  across  the  nation,  the 
magnitude  of  the  monitoring  requirements  are  con- 
siderable. Organic  and  inorganic  liquid  flow  is 
discussed  in  relation  to  monitoring  in  the  subsur- 
face. The  discussion  of  liquid  hazardous  waste 
migration,  which  occurs  as  a  continuous  multi- 
phase flow  under  the  influence  of  capillary,  vis- 
cous, and  gravity  forces,  includes  an  appreciation 
of  both  unsaturated  and  saturated  flow  regimes. 
The  movement  of  a  separate  liquid  hydrocarbon 
phase  in  a  water  and  sometimes  in  air  filled  porous 
soil  and  the  movement  of  organically  active  dis- 
solved hydrocarbon  components  that  are  subject  to 
biodegradation,  absorption  onto  soil  particles,  and 
volatilization  are  very  complex.  Neither  of  these 
major  transport  mechanisms  is  well  understood. 
While  the  dissolved  component  mechanism  is  the 
subject  of  intense  study,  the  liquid  phase  transport 
mechanism  has  been  virtually  ignored  by  the  U.S. 
research  community.  The  vadose  zone  and  saturat- 
ed zone  flow  and  transport  are  discussed,  with  a 
general  discussion  of  general  flow  regimes.  (See 
also  W88-05901)  (Lantz-PTT) 
W88-05902 


VAPOR  TRANSPORT  AND  ITS  IMPLICA- 
TIONS TO  UNDERGROUND  TANKS, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Civil  Engi- 
neering. 
D.  K.  Kreamer. 

IN:  Processes  Affecting  Subsurface  Transport  of 
Leaking  Underground  Tank  Fluids.  EPA  Report 
No.  EPA/600/6-87/005,  June  1987.  p  34-52,  3  fig, 
13  ref. 

Descriptors:  'Path  of  pollutants,  'Vaporization, 
'Underground  storage,  Leaking,  Monitoring,  Aer- 
ation zone,  Geologic  fractures. 

In  the  underground  storage  tank  environment,  gas- 
eous movement  can  be  a  significant  component  of 
overall  migration  of  leaked  product,  particularly  if 
that  product  is  highly  volatile.  Movement  of  com- 
pounds in  the  vapor  phase  through  advection  or 
diffusion  or  both  processes  can  and  often  does 
occur  in  all  directions  from  a  leak  source.  There- 
fore, a  portion  of  volatile,  leaked  product  vapor 
could  migrate  in  a  direction  opposite  of  the  under- 
lying groundwater  flow.  The  vapor  could  then 
enter  the  groundwater  system  by  redissolving 
across  the  capillary  fringe  and  water  table  and 
could  appear  to  be  liquid  pollutant  moving  up  the 


hydraulic  gradient  I  hi',  outward  flux  of  gases  in 
the  Unsaturated  zone  lias  important  implications  In 
leak  detection.  A  gaseous  phase  detector  would  be 
less  likely  to  'miss'  a  gas  moving  radially  outward, 
than  a  monitoring  well  attempting  to  detect  a  finite 
plume  moving  down  the  hydraulic  gradient  in  the 
aqueous  phase.  Because  vapor  phase  monitors  art- 
normally  emplaced  at  shallower  depths  than  aque- 
ous phase  samplers,  there  is  some  emplacement 
cost  saving  with  vapor  detection  systems  in  the 
unsaturated  zone.  Several  factors,  such  as  back- 
ground contamination  and  geologic  stratification, 
can  have  a  negative  effect  on  leak  detection  in  the 
vapor  phase,  but  monitoring  of  gases  in  unsaturat- 
ed porous  media,  while  not  perfect,  has  been 
shown  to  be  a  useful  tool  if  interpreted  correctly. 
Recent  legislation  in  the  State  of  California  has 
recognized  the  value  of  gaseous  monitoring  and 
has  opened  the  way  for  its  use  in  situations  of 
contamination.  Vapor  transport  surrounding  un- 
derground storage  tanks,  naturally-occurring  and 
man-made  gases  in  the  subsurface,  mechanisms  of 
transport  with  particular  attention  to  transport  in 
the  underground  tank  environment,  existing  types 
of  vapor  monitoring  methodologies,  requirements 
and  shortcomings  of  present  vapor  detection  sys- 
tems and  theory,  and  future  directions  of  vapor- 
leak  monitoring,  are  all  discussed  in  this  paper. 
(See  also  W88-05901)  (Lantz-PTT) 
W88-05903 


SOIL  SURFACE  AND  INTERFACIAL  EFFECTS 
IN  THE  UNDERGROUND  STORAGE  TANK 
ENVIRONMENT, 

Nevada  Univ.,  Reno.  Desert  Research  Inst. 

M.  R.  Whitbeck,  and  M.  W.  Kirk. 

IN:  Processes  Affecting  Subsurface  Transport  of 

Leaking  Underground  Tank  Fluids.  EPA  Report 

No.  EPA/600/6-87/005,  June  1987.  p  53-60,  12  ref. 

Descriptors:  'Path  of  pollutants,  'Soil  properties, 
'Underground  storage,  'Monitoring,  'Leaking, 
Physical  properties,  Chemical  properties,  Conduc- 
tivity, Refractive  index,  Absorption,  Spectropho- 
tometry, Solute  transport,  Biodegradation. 

The  detection  of  contaminants  leaking  from  under- 
ground storage  tanks  or  monitoring  such  tanks  for 
leaks  in  the  underground  environment  is  dependent 
on  the  physical  and  chemical  properties  of  the 
contaminants  that  might  be  sensed  by  chemical 
instrumentation.  Properties  of  the  leaking  contami- 
nant or  its  degradation  products  that  may  be  of  use 
include:  refractive  index;  thermal  conductivity; 
acoustic  conductivity;  electrical  conductivity;  ul- 
traviolet, visible,  or  infrared  absorbance  spectra; 
fluorescence  spectra;  or  electrochemical  oxidation/ 
reduction  potentials.  These  properties  may  be  pro- 
foundly affected  by  the  physical  chemistry  of  the 
contaminants  at  interfaces.  Adsorption  and  parti- 
tioning between  available  phases  are  the  more  no- 
table of  these  interfacial  phenomena.  The  adsorp- 
tion-desorption  of  contaminants  with  soil  particles, 
distribution  between  immiscible  phases,  and  emul- 
sification  constitute  important  parameters  in:  pol- 
lutant transport  kinetics;  bioavailability;  chemical 
degradation;  and  the  properties  given  previously. 
The  leaking  chemicals  may  modify  the  physical 
and  chemical  properties  of  the  surrounding  fill 
material.  Adsorption  of  aromatic  hydrocarbons, 
for  example,  can  distort  the  interatomic  distances 
in  clays  and,  subsequently,  can  greatly  affect  the 
porosity  and  permeability.  The  evaluation  of  the 
myriad  of  possible  effects  in  the  environment  of 
leaking  underground  storage  tanks  may  seem  at 
first  to  be  a  desirable  undertaking.  Evaluation  of 
their  individual  and  collective  impact  on  those 
properties,  such  as  transport,  are  important  in  leak 
detection  strategies.  The  use  of  numerical  models 
permits  a  convenient  means  to  estimate  the  impact 
of  these  phenomena  collectively  and  individually 
and  also  to  estimate  their  relative  importance 
under  specified  conditions.  (See  also  W88-05901) 
(Lantz-PTT) 
W88-05904 


IMPLICATIONS  OF  SUBSURFACE  BIOLOGI- 
CAL ACTIVITY  FOR  MONITORING  UNDER- 
GROUND STORAGE  TANKS, 

Robert    S.    Kerr   Environmental    Research    Lab., 
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For  primary  bibliographic  entry  see  Field  5A. 

W88-05905 


GROUNDWATER  MODELLING:  AN  INTRO- 
DUCTION WITH  SAMPLE  PROGRAMS  IN 
BASIC, 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Was- 

serbau. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-05908 


DEVELOPMENT  AND  APPLICATION  OF 
TECHNIQUES  FOR  PREDICTING  LEACHATE 
QUALITY  IN  CONFINED  DISPOSAL  FACILI- 
TIES: BACKGROUND  AND  THEORY, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 
Chemical  Engineering. 
D.  O.  Hill,  T.  E.  Myers,  and  J.  M.  Brannon. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Miscellaneous 
Paper  D-88-1,  February  1988.  Final  Report.  74  p, 
1 1  fig,  1  tab,  66  ref,  4  append. 

Descriptors:  'Landfills,  'Groundwater  pollution, 
'Leachates,  *Waste  disposal,  'Disposal  sites,  'Path 
of  pollutants,  Dredging,  Mathematical  studies, 
Leaching,  Chemical  properties,  Physical  proper- 
ties, Groundwater  movement. 

A  theoretical  framework  for  predicting  leachate 
quality  in  confined  disposal  facilities  was  devel- 
oped using  mass  transport  theory.  The  physical- 
chemical  processes  governing  leaching  were  iden- 
tified and  described  mathematically.  Various  ap- 
proaches to  describing  contaminant  transfer  from 
the  dredged  material  solids  to  the  aqueous  phase 
were  considered,  including  equilibrium  concepts, 
dissolution  kinetics,  intraparticle  diffusion,  and  film 
effects.  The  approach  recommended  for  applica- 
tion to  dredged  material  uses  an  operationally  de- 
fined distribution  (partitioning)  coefficient  to  relate 
aqueous  phase  concentration  to  solid  phase  con- 
centration. This  approach  assumes  equilibrium 
within  the  dredged  material  between  solid  and 
aqueous  phases.  The  equilibrium  approach  assumes 
that  interphase  transfer  kinetics  are  fast  compared 
to  the  percolation  rate  of  water  through  dredged 
material.  The  theoretical  analysis  was  used  to 
design  laboratory  tests  for  determining  the  leach- 
ing characteristics  of  dredged  material.  A  sequen- 
tial batch  leach  test  is  recommended  for  obtaining 
distribution  coefficients,  and  a  pressurized  column 
test  using  divided-flow  (double-ring)  permeameters 
is  recommended  as  a  physical  model  of  reduced 
scale  for  verifying  the  distribution  coefficients  ob- 
tained in  batch  tests.  The  design  concepts  for  the 
laboratory  tests  are  preliminary,  and  additional 
evaluation  on  the  basis  of  actual  test  results  will  be 
needed  before  the  procedures  recommended  can 
be  adopted.  (Author's  abstract) 
W88-05910 
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OCCURRENCE  OF  BACTERIAL  RESISTANCE 
TO  ARSENITE,  COPPER,  AND  SELENITE  IN 
ADVERSE  HABITATS, 

Wright  State  Univ.,  Dayton,  OH.  Dept.  of  Biologi- 
cal Sciences. 
G.  A.  Burton. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  39,  No.  6,  p  990-997, 
1987.  1  tab,  17  ref. 

Descriptors:  'Pollutant  identification,  'Water  pol- 
lution effects,  'Heavy  metals,  'Arsenites,  'Copper, 
'Selenites,  'Bacterial  resistance,  Metals,  Bacteria, 
Resistance,  Sediments. 

Elevated  levels  of  arsenic,  copper,  and  selenium 
have  caused  environmental  impacts  which  are 
linked  to  agricultural,  industrial,  and  municipal  ac- 
tivities. The  impacts  of  these  metalloid/metals  on 
natural  microbial  communities  and  the  levels  of 
resistance  are  poorly  defined.  The  incidence  of 
aerobic  heterotrophic  bacterial  resistance  to  arsen- 
ite,  selenite  and  copper  in  a  variety  of  habitats  in 
the  United  States  is  reported.  These  included  soil, 


water,  and  sediments  with  known  copper,  arsenic, 
or  selenium  pollution,  as  well  as  control  sites. 
Samples  were  collected  from  33  sites  within  13 
ecosystems.  The  survey  consisted  of  one  soil,  nine 
water,  and  twenty-seven  sediment  samples.  A  wide 
range  of  total  recoverable  metal  concentrations 
was  found  among  the  test  site  sediments.  Selenium 
levels  ranged  from  14.4  microgram/g  dry  wt  on 
the  Clark  Fork  River  to  less  than  0.005  micro- 
gram/g at  Volta  Reservoir.  Arsenic  sediment  con- 
centrations ranged  from  218.8  microgram/g  at  Sta- 
tion 4  on  the  Clark  Fork  River  to  0.782  micro- 
gram/g at  Station  10.  Total  copper  results  revealed 
extreme  contamination  at  1,078.1  microgram/g  at 
Station  4  on  the  Clark  Fork  River  and  a  low  of 
0.38  microgram/g  in  Bear  Lake  in  Rocky  Moun- 
tain National  Park.  Aerobic  heterotrophic  bacterial 
densities  were  at  levels  previously  reported  in 
waters  and  sediments.  The  portion  of  these  bacte- 
rial populations  which  were  resistant  to  selenite  (10 
mM)  and  copper  (1  raM)  showed  marked  differ- 
ences between  sites.  The  greatest  range  in  resist- 
ance levels  occurred  with  the  metalloid,  selenite. 
(Alexander-PTT) 
W88-05110 


DECREASED  SURVIVAL  AND  TERATOGENE- 
SIS  DURING  LABORATORY  SELENIUM  EX- 
POSURES TO  BLUEGILL,  LEPOMIS  MACRO- 
CHIRUS, 

Carolina  Power  and  Light  Co.,  New  Hill,  NC. 

Harris  Energy  and  Environmental  Center. 

S.  E.  Woock,  W.  R.  Garrett,  W.  E.  Partin,  and  W. 

T.  Bryson. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.  6,  p  998-1005, 

1987.  1  fig,  3  tab,  15  ref. 

Descriptors:  'Water  pollution  effects,  'Bluegill, 
'Selenium,  'Heavy  metals,  'Teratogenesis,  'Sur- 
vival, Population  exposure,  Metals,  Fish,  Mortali- 
ty, Larvae. 

For  larval  bluegill,  parental  elevated  dietary  seleni- 
um exposure  causes  teratogenesis  and  decreases 
larval  survival.  Parental  dietary  organoselenium  is 
more  toxic  than  dietary  inorganic  selenium.  The 
combination  of  parental  dietary,  plus  waterborne 
exposure,  is  more  toxic  than  dietary  exposure 
alone.  Effects  of  chronic  selenium  exposure  on  the 
parent  bluegill  are  summarized.  Final,  cumulative 
mortalities  were  not  significantly  different  in  the  30 
microgram/g  selenomethionine(SeMet)  and 
selenite(Se4+)  treatments  but  significantly  exceed- 
ed those  seen  in  the  lower  exposure  concentra- 
tions. Mortalities  began  first  in  the  30  microgram/g 
Se4+  group,  then  increased  rapidly  in  both  30 
microgram/g  treatments  after  120  d  and  dimin- 
ished after  200  d.  Dying  fish  often,  but  not  always, 
exhibited  clinical  symptoms  including  food  aver- 
sion, edema,  lethargy,  melanmism,  tetany,  and  er- 
ratic, spiral,  or  circular  swimming.  These  signs 
were  also  noted  occasionally  in  fish  receiving  the 
13  microgram  Se/g  diets.  Parental  selenium  expo- 
sure significantly  affected  mean  larval  survival, 
whereas  percent  hatch  was  not  significantly  affect- 
ed. At  comparable  levels  in  the  parents'  diet, 
SeMet  was  more  toxic  to  the  larvae  than  Se4+. 
None  of  the  larvae  from  parents  that  were  fed  the 
SeMet  diet  at  30  microgram  Se/g  swam  up,  while, 
on  average,  75%  of  larvae  from  parents  fed  the  30 
microgram/g  Se4+  diet  survived.  A  much  greater 
decrease  in  mean  larval  survival  occurred  between 
13  and  30  microgram/g  of  the  SeMet  diet  com- 
pared with  the  decrease  between  13  and  30  micro- 
gram/g of  the  Se4  +  diet.  Also,  except  for  the  30 
microgram/g  SeMet  treatment,  variability  of  larval 
survival  was  great  among  individual  spawns.  Es- 
sentially all  larvae  that  did  not  swim  up  in  the 
other  treatments,  but  were  alive  at  the  time  swim- 
up  counts  were  made,  exhibited  one  or  more 
terata.  The  number  of  multiple  terata  in  individual 
larva  generally  decreased  with  decreased  selenium 
concentration  in  the  parents'  diet.  Usually  less  than 
5%  of  the  larvae  that  swam  up  had  deformities, 
with  no  apparent  differences  among  treatments. 
(Alexander-PTT) 
W88-05111 


CHANGES  IN  SELECTED  BIOCHEMICAL  PA- 
RAMETERS IN  THE  KIDNEY  AND  BLOOD 


OF  THE  FISH,  TILAPIA  MOSSAMBICA 
(PETERS),  EXPOSED  TO  HEPTACHLOR, 

Sri  Venkateswara  Univ.,  Tirupati  (India).  Dept.  of 

Zoology. 

V.  Radhaiah,  M.  Girija,  and  K.  J.  Rao. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.  6,  p  1006-1011, 

1987.  2  tab,  18  ref. 

Descriptors:  'Water  pollution  effects,  'Tilapia, 
'Heptachlor,  'Chlorinated  hydrocarbons,  'Pesti- 
cides, 'Tissue  analysis,  Kidney,  Blood,  Carbohy- 
drates, Population  exposure,  Fish,  Biochemistry, 
Amino  acids. 

An  attempt  has  been  made  to  observe  biochemical 
parameters  of  fish,  Tilapia  mossambica  under  hep- 
tachlor intoxication.  Fish  T  were  collected  from 
the  ponds  near  Tirupati,  India.  Decreased  carbohy- 
drate content  in  heptachlor  intoxicated  fish  may  be 
due  to  the  rapid  utilization  of  carbohydrates  by  the 
tissue,  possibly  to  overcome  the  pesticide  induced 
stress.  Decreased  protein  content  in  the  kidney 
could  possibly  be  due  to  protein  breakdown  lead- 
ing to  increased  amino  acid  pool  of  tissue.  In- 
creased levels  of  total  lipid  content  suggest  that 
lipogenesis  occurs  under  pesticidal  intoxication. 
The  observed  increase  of  amino  acids  may  be  due 
to  decreased  utilization  of  amino  acids  from  other 
sources  such  as  glucose  and  fatty  acids  and  con- 
stant breakdown  of  proteins,  as  is  also  noticed  in 
different  organisms  exposed  to  various  pesticides. 
Blood  parameters,  such  as  urea,  non-protein  nitro- 
gen and  creatine  have  shown  consistent  increase 
under  heptachlor  impact  which  may  possibly  be 
attributed  to  the  failure  of  clearance  in  kidneys 
with  pathological  lesions.  (Alexander-PTT) 
W88-05112 


ACUTE  TOXICITY  OF  TRIBUTYLTIN  CHLO- 
RIDE TO  EMBRYOS  AND  LARVAE  OF  TWO 
BP7ALVE  MOLLUSKS,  CRASSOSTREA  VIR- 
GINICA  AND  MERCENARIA  MERCENARIA, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
M.  H.  Roberts. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  39,  No.  6,  p  1012-1019, 
1987.  2  tab,  19  ref. 

Descriptors:  'Tributyltin  chloride,  'Mollusks, 
'Embryos,  'Larvae,  'Water  pollution  effects,  Tox- 
icity, Population  exposure,  Mortality,  Bioassay, 
Organic  compounds. 

A  study  was  conducted  to  verify  previously  ob- 
tained results  on  the  effects  of  Mercenaria  mercen- 
aria  larvae,  to  extend  the  observations  to  fertilized 
clam  embryos  and  to  determine  the  acute  toxicity 
of  tributyltin  oxide  (TBTO)  to  embryos  and  larvae 
of  the  native  oyster,  Crassostrea  virginica.  Clams 
were  obtained  from  two  sources;  one  group  was 
purchased  from  Biosphere,  Inc.  and  a  second 
group  was  collected  locally  from  the  York  River, 
VA.  Oysters  were  collected  variously  from  the 
James  and  Rappahannock  Rivers,  VA.  Brood 
stocks  of  both  species  were  conditioned  by  main- 
taining them  in  heated  flowing  York  River  water 
supplemented  with  cultured  algae  until  they  devel- 
oped ripe  gametes  and  then  held  at  19-20  deg  C 
until  spawned.  Tests  with  both  stages  of  oyster  and 
clam  larvae  were  performed  using  a  static  replace- 
ment procedure.  The  48-h  LC50  for  clam  embryos 
was  1.13  microgram/L  and  that  for  oyster  em- 
bryos was  1.30  microgram/L  (0.71  ug/L  with  ace- 
tone carrier).  There  was  no  marked  difference 
between  survivorship  in  diluent  and  solvent  con- 
trols for  either  species.  The  maximum  exposure 
concentration  was  insufficient  to  produce  a  24-h 
LC50  in  embryo  tests  with  either  species,  i.e.  the 
24-h  LC50  exceeded  1.3  microgram/L.  Clam 
embryo  development  was  delayed  at  some  TBT 
doses  below  the  measured  48-h  LC50.  At  0.77 
microgram/L,  development  to  straight-hinge  was 
recognizably  delayed.  Oyster  embryos,  in  addition 
to  a  slight  delay  in  development  at  high  doses,  also 
exhibited  abnormal  shell  development.  All  surviv- 
ing larvae  developed  into  straight-hinge  larvae 
during  the  test.  However,  at  0.77  microgram  TBT/ 
L  and  above,  some  larvae  developed  shells  which 
were  flattened  rather  than  convex  resulting  in  in- 
ability of  larva  to  withdraw  all  meat  and  velum 
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into  the  shell.  Clam  and  oyster  larvae  were  slightly 
more  tolerant  of  TBT  than  embryos.  The  24-h 
LC50  exceeded  4.1  microgram/L  in  both  cases. 
The  48-h  LC50  was  1.65  microgram/L  for  clam 
larvae  and  3.96  microgram/L  for  oyster  larvae. 
There  was  no  obvious  flattening  of  valves  of  oyster 
larvae  which  already  had  well  formed  valves  at 
the  start  of  the  experiment.  Some  subtle  changes  in 
shell  shape  were  observed  at  the  two  highest  doses 
including  a  notching  of  the  valves  opposite  the 
hinge  line.  (Alexander-PTT) 
W88-05113 


HEAVY  METAL  TOXICITY  TO  FIDDLER 
CRABS,  UCA  ANNULIPES  LATREILLE  AND 
UCA  TRIANGULARIS  (MILNE  EDWARDS): 
TOLERANCE  TO  COPPER,  MERCURY,  CAD- 
MIUM, AND  ZINC, 

Andhra  Univ.,  Waltair  (India).  Dept.  of  Zoology. 
V.  U.  Devi. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  39,  No.  6,  p  1020-1027, 
1987.  3  tab,  18  ref. 

Descriptors:  'Heavy  metals,  'Crabs,  'Copper, 
•Mercury,  'Cadmium,  'Zinc,  'Water  pollution  ef- 
fects, Toxicity,  Population  exposure,  Mortality, 
Bioassay,  Effluents,  India. 

Fiddler  crabs  Uca  annulipes(UA)  and  Uca 
triangularis(UT)  were  selected  as  bioassay  orga- 
nisms to  study  their  tolerance  to  four  heavy  metals, 
copper,  cadmium,  zinc  and  mercury.  UA  and  UT 
were  collected  from  two  localities:  Visakhapatnam 
harbor  and  Bhimilipatnam  both  on  the  east  coast  of 
India.  Visakhapatnam  harbor  is  highly  polluted, 
receiving  industrial  effluents  and  city's  sewage. 
There  was  a  difference  in  the  sensitivity  of  crabs 
from  the  two  regions,  i.e.,  Harbor  area  (polluted) 
and  Bhimilipatnam  (unpolluted)  when  they  were 
exposed  to  Cu,  Cd,  Zn  and  Hg.  The  lethal  concen- 
trations were  higher  for  UA  and  UT  of  Harbor 
area  than  their  counterparts  in  Bhimilipatnam 
which  is  explained  by  the  fact  that  the  Harbor 
water  contains  greater  amounts  of  heavy  metals 
accumulated  from  the  industrial  effluents.  The 
brackish  water  of  Bhimilipatnam  does  not  show 
much  heavy  metal  pollution.  The  Hg  concentra- 
tions of  water  at  both  the  stations  are  yet  to  be 
reported.  The  lethal  concentration  values  de- 
creased with  exposure  time  for  both  species  of 
crabs  from  the  two  stations.  This  investigation 
demonstrates  that  the  habitat  where  the  collections 
were  made  plays  an  important  role  in  addition  to 
the  experimental  conditions  before  a  bioassay  ex- 
periment is  designed.  Of  the  four  metals  tested,  Hg 
was  most  toxic.  The  LC50  values  of  Hg  for  96  h 
and  48  h  observed  for  UA  and  UT  of  Bhimilipat- 
nam area  compare  well  with  other  crustaceans 
except  Crangon  crangon(CC)  whose  LC50  value 
for  48  h  is  nearer  to  those  of  UA  and  UT  of 
Harbor  area.  Copper  was  more  toxic  than  mercury 
for  the  fiddler  crabs.  The  LC50  values  of  Cu  for 
both  the  fiddler  crabs  of  Harbor  area  and  Bhimili- 
patnam appear  to  be  not  as  high  as  reported  for 
Carcinus  maenus(CM)  and  Pandalus 

montagui(PM)  but  higher  than  for  other  crusta- 
ceans. Cadmium  was  less  toxic  than  Hg  and  Cu  but 
more  toxic  than  Zn.  (Alexander-PTT) 
W88-05114 


ACUTE  TOXICITY  OF  ROUNDUP  AND 
RODEO  HERBICIDES  TO  RAINBOW  TROUT, 
CHINOOK,  AND  COHO  SALMON, 

E.V.S.  Consultants  Ltd.,  North  Vancouver  (British 

Columbia). 

D.  G.  Mitchell,  P.  M.  Chapman,  and  T.  J.  Long. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.  6,  p  1028-1035, 

1987.  3  tab,  5  ref. 

Descriptors:  'Rodeo,  'Roundup,  'Herbicides, 
'Trout,  'Chinook,  'Salmon,  'Water  pollution  ef- 
fects, Toxicity,  Population  exposure,  Mortality, 
Bioassay,  Organic  compounds. 

The  results  of  aquatic  toxicity  testing  of  Rodeo  and 
Roundup  herbicides  using  three  different  fish  spe- 
cies, different  sized  fish,  and  differences  in  dilution 
water  (type/source,  pH,  hardness  and  conductivi- 
ty) are  summarized.  There  was  no  significant  dif- 


ference (P<0.05)  in  the  toxicity  of  Roundup  herbi- 
cide to  0.37  g  rainbow  trout,  4.6  g  chinook  salmon 
and  11.8  g  coho  salmon.  Acute  toxicity  values 
ranges  from  7.4  mg/L  to  12  mg/L  in  terms  of  the 
1PA  salt  of  glyphosate,  with  95%  confidence  limits 
ranging  from  5.7  -  18  mg/L.  Varying  dilution 
water  type  (dechlorinated,  dechlorinated  and  re- 
constituted, and  natural  lake  water),  pH  (range  6.1- 
7.7),  hardness  (4.5  -  85  mg/L  as  CaC03)  and 
conductivity  (12  -132  micro-mhos/cm)  did  not  sig- 
nificantly affect  Roundup  toxicity  to  0.37  g  rain- 
bow trout.  No  significant  differences  (P<0.05) 
were  found  between  the  Rodeo/X-77  acute  toxici- 
ty values  for  rainbow  trout,  chinook  salmon,  and 
coho  salmon.  The  96-h  LC50  values  ranged  from 
120  mg/L  to  290  mg/L  in  terms  of  the  IPA  salt  of 
glyphosate,  with  95%  confidence  limits  ranging 
from  68-380  mg/L.  There  was  some  indication  that 
the  use  of  waters  with  relatively  high  pH,  hardness 
and  conductivity  values  resulted  in  a  decrease  in 
Rodeo/X-77  toxicity  (maximum  values  studied 
were  pH  7.8,  77  mg/L  and  130  micro-mhos/cm, 
respectively).  However,  these  toxicity  differences 
were  not  significant.  Fish  size  also  did  not  signifi- 
cantly (P<0.05)  affect  Rodeo/X-77  toxicity;  test 
fish  mean  size  ranged  from  0.21  g  for  the  rainbow 
trout  to  17.9  g  for  the  coho  salmon.  According  to  a 
toxicity  classification  scheme  currently  in  use, 
Roundup  and  Rodeo  herbicides  would  be  consid- 
ered slightly  toxic  and  practically  non-toxic,  re- 
spectively, to  trout  and  salmon  species.  No  acute 
toxicity  hazard  to  aquatic  environments  would  be 
expected  during  the  course  of  normal  usage.  (Alex- 
ander-PTT) 
W88-05115 


ACUTE  TOXICITY  OF  SYNTHETIC  DETER- 
GENTS TO  SNAILS:  EFFECT  OF  SODIUM 
LAURYL  SULFATE  ON  LIMNAEA  PEREGRA 
SHELLS, 

Instituto    Nacional    de    Investigaciones   Agrarias, 

Madrid  (Spain).  Centro  de  Investigacion  y  Tecno- 

logia. 

J.  V.  Tarazona,  and  O.  Nunez. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  39,  No.  6,  p  1036-1040, 

1987.  3  fig,  2  tab,  16  ref. 

Descriptors:  'Sodium  lauryl  sulfate,  'Detergents, 
'Snails,  'Water  pollution  effects,  Toxicity,  Popula- 
tion exposure,  Mortality,  Bioassay,  Calcium, 
Shells,  Surfactants. 

The  effects  of  the  anionic  surfactant  sodium  lauryl 
sulfate  (SLS)  on  the  chemical  composition  and 
macroscopic  aspect  of  shells  of  Limnaea  peregra 
exposed  to  different  concentrations  of  the  surfac- 
tant were  studied.  One  hundred  laboratory  culti- 
vated L.  peregra  were  acclimatized  to  water  qual- 
ity conditions  for  72  h.  They  were  3  months  old 
and  weighed  0.1-0.2  g.  During  the  acclimatization 
they  were  fed  with  an  algal  (i.e.  Chlorella  s.p.) 
diet.  During  the  bioassay,  shell  discoloration  and 
holes  were  observed  on  snails  exposed  to  SLS. 
Discoloration  was  observed  on  all  SLS  treated 
animals,  but  holes  were  observed  only  in  snails 
exposed  to  high  concentrations.  Exposure  to  SLS 
caused  a  decrease  of  shell  dry  weight  due  to  a 
decrease  in  its  inorganic  components.  This  de- 
crease depends  on  the  logarithm  of  SLS  concentra- 
tion. Because  discoloration  and  holes  were  ob- 
served in  live  animals,  the  shell's  inorganic  matter 
loss  was  measured  for  live  animals.  The  decrease  in 
inorganic  matter  due  to  SLS  can  be  explained  in 
two  ways:  (1)  a  direct  effect  on  formation  or  loss 
of  the  shell's  inorganic  matter.  The  primary  inor- 
ganic component  in  molusca  shells  in  CaC03;  and 
(2)  an  effect  on  epithelium  and  cells  that  play  an 
important  role  in  the  shell's  formation  and  mainte- 
nance. This  kind  of  physiological  alteration  should 
lead  to  a  dose-dependent  diminution  of  the  capabil- 
ity of  L.  peregra  to  maintain  the  shell's  calcium. 
(Alexander-PTT) 
W88-05116 


DETERMINATION  OF  GROWTH  RATE  DE- 
PRESSION OF  SOME  GREEN  ALGAE  BY 
ATRAZINE, 

Iowa  State  Univ.,  Ames.  Dept.  of  Botany. 

C.  M.  Hersh,  and  W.  G.  Crumpton. 

Bulletin    of    Environmental    Contamination    and 


Toxicology  BECTA6,  Vol  39,  No.  6,  p  I04I-I04K. 
1987.  1  fig,  2  tab,  14  ref  Iowa  State  WRRI  Project 
Numbers  G-906-05  and  G-1017-05. 

Descriptors:  'Growth  rates,  'Algae,  'Atrazine, 
•Pesticides,  'Bioassay,  'Water  pollution  effects, 
Toxicity,  Population  exposure,  Mortality,  Sedi- 
ments, Organic  compounds,  Toxicity 

Algae  from  two  different  Iowa  springs  were  used 
to  study  naturally  occurring  atrazine  tolerance. 
The  results  of  two  aspects  of  that  study  are  report- 
ed: development  of  a  quick  method  of  assessing 
toxic  effects  on  algal  growth,  and  investigation  of 
an  ecologically  meaningful  endpoint  for  experi- 
ments. Samples  of  water  and  surficial  sediments 
were  taken  from  Big  Spring,  Clayton  County, 
Iowa  and  Osage  Spring,  Mitchell  County,  Iowa, 
on  21  August  1985.  Each  isolate  was  grown  in  the 
modified  medium  with  atrazine  additions  to  assess 
the  effect  of  atrazine  on  growth  rate.  Eight  clonal 
cultures  (order  Chlorococcales),  were  isolated 
from  the  samples.  The  Big  Spring  samples  yielded 
four  isolates  (BSC),  as  did  the  Osage  Spring  sam- 
ples (OSA).  Wall  growth  was  apparent  in  four  of 
the  eight  field  isolates.  Based  on  a  comparison  with 
the  appropriate  control  growth  rate,  the  BSC  and 
OSA  isolates  along  with  Chlamydomonas  reinhar- 
dii  2137  mt+  exhibited  low  tolerance  to  atrazine, 
although  the  response  was  not  the  same  for  each 
isolate.  Ar  204,  the  C.  reinhardii  atrazine  resistant 
mutant  showed  little  inhibition  by  even  2160  mi- 
crogram/L atrazine.  Because  of  possible  effects  on 
algal  community  structure  and  seasonal  succession, 
a  depression  of  growth  rate  at  any  concentration  of 
a  toxin  should  be  considered  environmentally 
meaningful.  Effects  may  be  detected  at  concentra- 
tions that  are  low  and  environmentally  realistic. 
Concentrations  higher  than  the  lowest  concentra- 
tion used  in  these  assays  (21.6  microgram/L)  have 
been  reported  for  surface  waters  in  North  Amer- 
ica. Determinations  of  toxicity  that  are  based  on 
algalstatic  or  algalcidal  concentrations  may  lead  to 
erroneous  conclusions  if  the  effects  caused  by 
lower,  more  realistic  concentrations  are  ignored. 
An  assessment  that  includes  the  effects  caused  by 
such  concentrations  will  give  more  realistic  infor- 
mation concerning  the  implications  of  trace  con- 
tamination and  the  potential  hazard  of  new  chemi- 
cals. (Alexander-PTT) 
W88-05117 


MEASUREMENT  OF  THE  EFFECTS  OF  CAD- 
MIUM STRESS  ON  PROTOZOAN  GRAZING 
OF  BACTERIA  (BACTERIVORY)  IN  ACTIVAT- 
ED SLUDGE  BY  FLUORESCENCE  MICROS- 
COPY, 

Louisville  Univ.,  KY.  Dept.  of  Biology. 
For   primary   bibliographic   entry   see   Field   5D. 
W88-05193 


AMMONIA  EFFECTS  ON  MICROINVERTE- 
BRATES  AND  FISH  IN  OUTDOOR  EXPERI- 
MENTAL STREAMS, 

Environmental  Research  Lab.-Duluth,  Monticello, 
MN.  Monticello  Ecological  Research  Station. 
R.  O.  Hermanutz,  S.  F.  Hedtke,  J.  W.  Arthur,  R. 
W.  Andrew,  and  K.  N.  Allen. 
Environmental  Pollution  EPEBD7,  Vol.  47,  No.  4, 
p  249-283,  1987.  4  fig,  6  tab,  43  ref. 

Descriptors:  'Water  pollution  effects,  'Streams, 
•Ammonia,  'Fish,  'Invertebrates,  'Toxicity, 
Growth  rates,  Water  quality,  Aquatic  habitats, 
Habitats,  Cladocerans,  Copepods,  Rotifers,  Proto- 
zoa, Fathead  minnows,  Trout,  Bluegil'.s,  Catfish, 
Sucker,  Walleye. 

Four  outdoor  experimental  streams  were  used  to 
evaluate  the  effects  of  ammonia  on  microinverte- 
brates  and  six  fish  species  during  a  76-week  period. 
Three  streams  were  dosed  so  that  total  ammonia 
concentrations  averaged  about  1,  3,  and  9  mg/liter, 
with  the  control  stream  at  0.1  mg/liter.  Copepod 
and  rotifer  populations  did  not  appear  to  be  ad- 
versely affected  by  any  of  the  ammonia  concentra- 
tions. Cladocerans  were  reduced  in  all  three  treat- 
ments relative  to  the  control,  but  the  reduction  did 
not  follow  a  concentration-response  relationship. 
Protozoans  had  reduced  numbers  in  the  medium 
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and  high  treatments,  but  the  differences  were  not 
statistically  significant.  Monitoring  of  cladocerans 
in  the  in  situ  biomonitor  chambers  showed  com- 
plete mortality  in  the  medium  and  high  treatments. 
First  generation  survival,  maturation  rates,  and 
growth  rates  for  fathead  minnows  were  similar  in 
all  four  streams.  Bluegill  survival  was  not  correlat- 
ed with  ammonia  concentrations,  but  a  significant 
reduction  in  growth  and  standing  stock  occurred 
in  the  high  treatment  stream.  Channel  catfish 
(1984-B  group)  had  higher  mortality  in  the  high 
and  medium  treatment  streams.  The  1983  group  of 
channel  catfish,  exposed  the  longest,  showed  sig- 
nificantly less  growth  by  the  end  of  the  study  in 
the  medium  and  high  treatment  streams.  White 
suckers  of  the  1983  group  had  highest  mortality  in 
the  control  stream,  but  no  growth  reduction  was 
noticed.  The  1984  group  of  white  suckers  showed 
growth  reductions  in  all  three  treatments  and  sub- 
stantially reduced  standing  stock  in  the  high  and 
medium  treatments.  For  walleye,  concentration- 
response  trends  were  observed  for  growth  and 
mortality.  Results  of  rainbow  trout  mortality  and 
growth  were  not  consistent  among  the  1983-1984 
group  and  the  1984-A  and  1984-B  groups.  (Cassar- 
PTT) 
W88-05198 


GROUNDWATER  CONTAMINATION  FROM 
SEPTIC  SYSTEMS  RECEIVING  DETERGENTS 
OF  TWO  TYPES  OF  FORMULATION, 

Wisconsin  Univ. -Madison.  Dept.  of  Water  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5B. 
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REGIONAL  WATER  AVAILABILITY  AND 
GLOBAL  CLIMATIC  CHANGE:  THE  HYDRO- 
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A  modified  water-balance  model  was  developed  to 
evaluate  the  effects  of  climatic  changes  on  runoff 
and  soil  moisture  in  the  Sacramento  Basin  water- 
shed in  California.  The  model  was  validated  with 
long-term  historical  data  and  then  driven  with  both 
hypothetical  changes  in  precipitation  and  tempera- 
ture and  changes  estimated  by  three  general  circu- 
lation models.  The  water-balance  model  was  used 
to  estimate  the  change  in  monthly,  seasonal,  and 
annual  runoff  and  in  available  water  capacity  in  the 
soil  caused  by  changes  in  precipitation  and  temper- 
ature. Eighteen  climate-change  scenarios  were 
evaluated.  Results  suggest  dramatic  shifts  in  the 
timing  of  runoff  and  the  availability  of  soil  mois- 
ture on  a  monthly  and  seasonal  basis,  decreases  in 
summer  soil-moisture  values  and  runoff  volumes, 
and  increases  in  winter  runoff  volumes.  The  signifi- 
cant decreases  in  the  availability  of  summer  soil 
moisture  in  the  Sacramento  Basin  will  mean  either 
increases  in  the  overall  demand  for  irrigation  water 
during  the  summer  months  or  in  the  moisture  stress 
experienced  by  agricultural  crops.  The  runoff  re- 
sults raise  serious  concerns  about  flooding  and 
drought  possibilities  and  severities.  Significantly 
larger  winter-runoff  volumes  will  challenge  the 
existing  flood-control  system.  (Cremmins-AEPCO) 
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In  the  State  of  North  Carolina,  nuisance  blooms  of 
blue-green  algae  have  caused  water  quality  prob- 
lems in  the  Chowan  and  Neuse  Rivers,  and  the 
potential  for  similar  blue-green  problems  is  still  an 
unresolved  question  in  new  impoundments  such  as 
the  B.  E.  Jordan  and  the  Falls  of  the  Neuse  Reser- 
voirs. Few  general  models  have  yet  been  devel- 
oped for  the  prediction  and  the  management  of  the 
blue-green  algal  blooms  in  freshwaters.  However, 
Smith  (1985)  has  recently  developed  a  set  of  empir- 
ical models  predicting  the  summer  mean  biomass 
of  blue-green  algae  (mm3/m),  and  models  predict- 
ing the  relative  biomass  of  blue-greens  in  the  phy- 
toplankton  (Smith  1986).  These  models  can  poten- 
tially be  used  as  tools  to  help  manage  North  Caro- 
lina water  resources  experiencing  nuisance  blue- 
green  algal  growth.  However,  these  empirical 
models  were  developed  entirely  from  north  tem- 
perate data,  and  their  applicability  to  North  Caroli- 
na reservoirs  is  not  known.  The  objective  of  this 
research  was  to  test  the  applicability  of  these 
models  to  North  Carolina  reservoirs.  Statistical 
analysis  of  data  from  34  reservoirs,  collected  and 
made  available  by  the  state  of  North  Carolina 
Division  of  Environmental  Management  and  by 
the  Duke  Power  Company,  suggested  that  none  of 
the  above  models  for  blue-green  algae  were  appli- 
cable to  North  Carolina  reservoirs.  The  reasons  for 
the  lack  of  fit  are  not  yet  clear,  but  may  include 
effects  of  non-algal  turbidity,  hydraulic  flushing, 
and  inorganic  carbon  availability.  (Lambert-UNC, 
WRRI) 
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In  January  1985  a  massive  algal  bloom  occurred  in 
two  Sardinian  artificial  lakes,  Lakes  Flumendosa 
and  Mulargia,  which  are  connected  by  a  tunnel 
and  which  supply  water  for  industry  and  irrigation 
in  the  Campidano  plain  and  to  the  aqueduct  of  the 
city  of  Cagliari,  Italy.  Since  the  bloom,  water 
samples  were  taken  at  various  depths  twice  a 
month  at  a  sampling  station  located  on  Lake  Mu- 
largia about  1  km  from  the  dam  to  evaluate  trends 
in  concentrations  of  nitrogen  and  phosphorus  com- 
pounds, pH,  transparency,  temperature,  total  chlo- 
rophyll and  Oscillatoria  rubescens  density.  The 
analytical  tests  confirmed  that  Lake  Mulargia  is 
highly  eutrophic,  and  pointed  out  that  the  water 
treatment  practices  were  inefficient  in  dealing  with 
the  O.  rubescens  bloom.  With  water  treatment 
operations  such  as  prechlorination,  flocculation, 
filtration  and  final  chlorination,  parameters  such  as 
turbidity,  organic  substances,  color,  ammonia  ni- 
trogen, nitrite  nitrogen,  total  coliforms  and  micro- 
bial flora  were  successfully  contained  within  ac- 
ceptable limits.  However,  from  January  to  July, 
finished  water  appeared  slightly  lactescent  due  to 
the  presence  of  mucilaginous  secretions  of  O. 
rubescens  and  to  small  concentrations  of  the  algae. 
It  is  recommended  that  long  term  effects  of  daily 
consumption  of  this  water  be  determined  since  it 
was  shown  experimentally  to  be  toxic  to  mice. 
(Wood-PTT) 
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A  water  quality  monitoring  program  was  initiated 
in  1983  for  Lake  Sava,  a  highly  eutrophic  lake  in 
Yugoslavia.  The  Lake  Sava  system  consists  of  a 
sedimentation  basin  and  a  recreation  and  infiltra- 
tion lake  which  is  filled  by  pumping  water  from 
the  Sava  River  at  a  rate  that  depends  on  the 
evaporation  rate  and  infiltration.  As  a  result,  the 
retention  time  of  the  water  in  the  lake  varies  from 
1.5  to  2  months  during  the  summer  and  is  slightly 
longer  in  the  winter  due  to  decreased  evaporation 
and  water  use.  Samples  were  collected  monthly 
from  three  stations  in  the  lake,  one  in  the  sedimen- 
tation basin,  and  one  on  the  Sava  River  at  the  point 
of  water  withdrawal  into  Lake  Sava.  All  samples 
were  analyzed  for  selected  physical,  chemical  and 
biological  characteristics.  The  major  external  fac- 
tors affecting  the  lake  water  quality  were:  (1)  the 
water  quality  of  the  Sava  River  which  had  high 
concentrations  of  phosphorus,  nitrogen  and  trace 
nutrients,  (2)  intense  recreational  use  during  the 
summer,  and  (3)  air  pollution  caused  by  domestic 
and  industrial  burning  of  coal  and  firewood  with- 
out adequate  pollution  control  devices.  However, 
internal  processes  of  nutrient  recycling  also  con- 
tributed to  the  accelerated  eutrophication  of  the 
lake.  Results  showed  that  the  net  production  of 
organic  matter  in  the  system  on  an  annual  basis 
results  in  accumulation  of  significant  sediments 
which  have  high  concentrations  of  organic  matter, 
heavy  metals,  pesticides  and  nutrients.  Suggestions 
for  water  quality  management  practices  and  reme- 
dial measures  to  control  eutrophication  of  Lake 
Sava  are  presented  including  physico-chemical 
treatment  of  influent  water  for  phosphorus  and 
nitrogen  reduction  and  removal  of  the  sediment 
providing  nutrients.  (Wood-PTT) 
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Toxicity  at  the  population  level  is  often  measured 
by  the  intrinsic  rate  of  population  increase  (r  sub 
m).  The  biomass  turnover  ratio  (P/B)  of  a  popula- 
tion is  introduced  as  another  measure  of  population 
performance  under  toxic  stress.  An  expression  was 
derived  by  which  the  intrinsic  P/B  ratio  may  be 
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calculated  from  life-table  data.  Unlike  r  sub  m.  P/B 
depends  also  on  the  individual  growth  curve.  The 
theory  is  exemplified  by  experimental  data  on  the 
effect  of  cadmium  on  Orchesclla  cincta  (Collem- 
bola)  from  forest  soil.  The  results  are  compared 
with  seasonal  fluctuations  of  productivity  in  an 
unstressed  field  population.  Toxic  effects  of  cadmi- 
um appear  at  a  much  lower  exposure  level  than 
would  be  deduced  from  the  P/B  ratio.  Some 
mechanism  of  compensation  seems  to  be  present  in 
that  the  high  natural  mortality  (by  predation)  ob- 
scures the  sublethal  effects  on  growth.  This  may 
explain  why  Collembola  can  inhabit  forest  soils 
that  are  contaminated  to  levels  far  above  the  no- 
effect  level  for  individual  growth.  (Author's  ab- 
stract) 
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The  aims  and  principles  of  fundamental  research 
on  ecotoxicology  are  reviewed.  It  is  concluded 
that  one  of  the  main  obstacles  that  hampers  ecotox- 
icology is  the  poor  insight  into  the  relationship 
between  physiological  and  population  dynamics. 
The  role  of  laboratory  experiments,  modeling, 
mathematical  analysis,  and  computer  simulation 
studies  is  discussed  in  research  aimed  at  this  rela- 
tion. Energy  and  nutrient  budgets  of  organisms  of 
vital  importance.  Progress  made  in  concrete  efforts 
to  work  out  energy  and  nutrient  budgets  for  simple 
freshwater  plankton  systems  stressed  by  toxic 
chemicals  and  different  modes  of  action  is  evaluat- 
ed. (Doria-PTT) 
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Population-  and  community-level  responses  ob- 
served during  two  recent  whole-ecosystem  manip- 
ulations are  summarized  and  examined  in  light  of 
the  literature.  In  one  experiment,  streams  were 
dosed  with  chlorine  and  ammonia;  in  the  other,  a 


lake  was  acidified.  It  is  concluded  that  the  effects 
of  any  disturbance  first  occur  as  changes  in  the 
function  (physiology)  of  individual  organisms.  De- 
pending on  the  characteristics  of  the  disturbance 
and  of  the  system,  effects  may  later  be  observed  at 
higher  levels  of  biological  organization.  The  inte- 
grative nature  of  structure  and  function  at  the 
community  and/or  ecosystem  level  precludes  the 
use  of  either  class  of  variable  alone  for  assessing 
responses  to  disturbance.  Generalities  in  the  ways 
that  community  and  ecosystem  structure  and  func- 
tion respond  to  disturbance  follow  hypothesized 
trends,  including  reduced  efficiency  in  system  en- 
ergetics, higher  nutrient  export  and  decreased  nu- 
trient standing  stock,  and  reductions  in  diversity, 
evenness,  and  total  numbers  of  organisms.  These 
generalities  provide  a  verified  framework  for  eval- 
uating other  stresses  and  analyzing  other  types  of 
stress.  (Doria-PTT) 
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The  effects  of  light-  and  dark-induced  pH  changes 
were  examined  in  naturally-occurring  ecosystems 
under  cadmium  stress.  Periodic  changes  in  pH 
were  monitored  at  30  s  intervals  in  a  shallow 
eutrophic  pond.  The  pH  of  the  system  was  con- 
trolled between  two  setpoints  with  a  microcomput- 
er. When  the  upper  setpoint  was  reached,  a  light 
bank  was  turned  off  until  the  pH  dropped  to  the 
lower  setpoint,  and  the  light  was  again  turned  on. 
The  cycling  of  the  pH  in  the  microcosms  was 
analyzed  using  time  series  analysis  techniques. 
Each  experiment  resulted  in  a  24-hour  control  data 
set  and  a  24-hour  experimental  data  set  that  began 
with  the  addition  of  an  inhibitor  or  toxicant.  EC50 
values  for  net  photosynthesis  and  respiration  of  the 
community  were  calculated  from  slopes  of  the 
periodic  response  to  cadmium  and  compared  to 
literature  values.  The  EC50  for  dark-induced  pH 
change  was  3.8  ppm  while  the  EC50  for  light- 
induced  pH  change  was  0.51  ppm.  Increasing  cad- 
mium concentrations  caused  dominant  peaks  in  the 
variance  periodograms  to  be  shifted  to  longer  peri- 
ods. (Doria-PTT) 
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Bioassays  with  Daphnia  similis  were  performed 
with  river  water  samples  and  sediment  extracts 
from  18  sampling  stations  in  the  Cubatao  region  of 
Brazil.  Water  samples  from  rivers  that  receive 
discharges  from  fertilizer  plants  were  assayed  with 
Chlorella  vulgaris.  Results  show  no  acute  toxicity 
in  samples  and  extracts  collected  upstream  from 
the  plants.  Downstream,  acute  toxicity  was  detect- 
ed in  several  samples.  Perdido  River  water  was 
most  toxic  to  Daphnia.  Moji  River  water  down- 
stream of  the  discharges  had  low  pH  values  and 
was  eutrophic,  and  showed  acute  toxicity  to  Daph- 
nia and  algae.  Chemical  and  bioassays  indicated 


that  sediment  from  the  Perdido  River  is  highly 

f>ollutcd.  Mercury  concentrations  in  various  other 
ocations  were  high.  It  is  concluded  that  environ 
mental  conditions  in  the  Cubatao  area  are  inad- 
equate for  maintenance  of  aquatic  life.  These-  data 
will  serve  as  a  reference  as  water  quality  improves 
under  the  Environmental  Pollution  Control  Pro- 
gram. (Doria-PTT) 
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A  survey  of  the  benthic  macrofauna  was  per- 
formed along  the  rivers  in  the  Cubatao  region  of 
Brazil  to  evaluate  the  aquatic  environment. 
Twenty  samples  were  collected  in  the  Pereque, 
Cubatao,  Moji,  Piacaguera,  and  Perdido  rivers 
during  Spring  and  Autumn,  1984.  Two  numerical 
indices,  the  Sequential  Comparison  Index  and 
Biotic  Index,  were  calculated  using  sample  data. 
Density  in  each  sample  was  determined  for  each 
taxonomic  group.  The  index  calculations  showed 
that  the  environment  is  not  in  equilibrium  at  any  of 
the  sampling  stations.  Heavy  organic  pollution  in 
Cubatao  and  Piacaguera  rivers  was  indicated.  In 
the  Perdido  river,  sediment  was  contaminated  with 
tar.  Pieces  of  insect  larvae,  also  present  in  the 
sediment,  indicated  impacts  from  toxic  substances. 
At  other  sampling  stations,  the  low  numerical 
index  values  were  related  to  the  sediment  nature 
(sandy  in  some  stations)  or  to  non-organic  pollu- 
tion which  was  evaluated  using  bioassays.  (Au- 
thor's abstract) 
W88-05301 


EFFECT  OF  CHLORINE  DIOXD3E  WATER 
DISINFECTION  ON  HEMATOLOGIC  AND 
SERUM  PARAMETERS  OF  RENAL  DIALYSIS 
PATIENTS, 

California  Dept.  of  Health  Services,  Berkeley. 
R.  G.  Ames,  and  J.  W.  Stratton. 
Archives   of  Environmental    Health    AEHLAU, 
Vol.  42,  No.   5,  p  280-285,   September-October, 
1987.  2  tab,  24  ref. 

Descriptors:  'Chlorine,  'Disinfection,  'Blood, 
•Hospitals,  *Water  pollution  effects,  Public  health, 
Tissue  analysis,  Chlorination,  Water  treatment,  Fil- 
tration, Reverse  osmosis,  Membrane  processes, 
Carbon,  Activated  carbon. 

A  study  of  the  blood  chemistry  parameters  of  20 
renal  dialysis  patients  was  undertaken  when  a  local 
water  district  introduced  chlorine  dioxide  (C102) 
as  a  disinfectant  at  the  filtration  plant  headworks 
for  12  months  without  informing  the  renal  dialysis 
clinic.  Due  to  data  limitations,  the  analysis  was 
focused  on  17  patients  for  whom  data  was  pro- 
duced by  the  same  clinical  laboratory  for  three 
months  of  pre-exposure  and  one  month  of  expo- 
sure. Least-square  means  of  each  parameter  by 
C102  levels  of  0.0  and  1.0  mg/1  at  the  treatment 
plant  were  adjusted  for  age,  sex,  and  creatinine. 
Water  purification  at  the  clinic  included  passing 
the  water  through  granular  activated  carbon,  filtra- 
tion by  5-micron  filters,  and  reverse  osmosis. 
Chlorination  products  measured  at  the  clinic  after 
this  purification  and  prior  to  preparation  of  the 
dialysate  consisted  only  of  chlorite  at  the  0.02-0.08 
mg/I  level.  No  evidence  of  C102-induced  anemia 
was  found,  nor  were  any  other  biologically  signifi- 
cant responses  observed.  Study  limitations  include 
several  potentially  important  hematologic  param- 
eters which  were  not  measured,  the  small  sample 
size,  and  three  clinical  laboratory  changes.  (Au- 
thor's abstract) 
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Group  5C — Effects  Of  Pollution 

W88-05303 


VARIABILITY  IN  THE  FREQUENCY  OF 
SISTER-CHROMATID  EXCHANGE  IN 
LARVAE  OF  MYTILUS  EDULIS:  IMPLICA- 
TIONS FOR  FIELD  MONITORING, 

Lawrence  Livermore  National  Lab.,  CA.  Environ- 
mental Sciences  Div. 
I.  M.  Jones,  and  F.  L.  Harrison. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  113,  No.  3,  p  283-288,  De- 
cember 15,  1987.  1  fig,  15  ref.  DOE  Contract  No. 
W-7405-ENG-48. 

Descriptors:  'Water  pollution  effects,  'Bioindica- 
tors,  'Toxicity,  *Mytilus,  'Monitoring,  'Marine 
environment,  Indicators,  Mussels,  Mollusks,  Water 
quality  management. 

Striking  variation  in  the  frequency  of  sister-chro- 
matid  exchange  (SCE)  was  detected  in  progeny  of 
different  groups  of  field-collected  and  control  My- 
tilus  edulis  adults  from  Tomales  Bay,  CA.  Ability 
to  detect  SCE  was  accomplished  by  exposure  of 
developing  larvae  to  5-bromodeoxyuridine.  The 
results  demonstrate  that  there  is  no  intrinsic  limit 
to  the  frequency  of  occurrence  of  SCE  in  mussel 
larvae.  The  results  imply  that  the  mussel  larval 
SCE  assay  may  have  greater  sensitivity  than  indi- 
cated by  previous  studies  of  SCE  induction  by 
direct  exposures  of  larvae  to  SCE-inducing  chemi- 
cals. In  addition,  although  the  cause  of  the  high 
SCE  frequencies  is  unknown,  the  observations  in- 
dicate that  direct  analysis  of  transgenerational 
transfer  of  genotoxic  agents  should  be  performed. 
It  is  concluded  that,  with  further  study,  this  assay 
may  be  useful  in  detecting  environmental  expo- 
sures to  genotoxic  contaminants.  (Author's  ab- 
stract) 
W88-05305 


COMPARISON  OF  FISH  COMMUNITIES  IN  A 
CLEAN-WATER  STREAM  AND  AN  ADJA- 
CENT POLLUTED  STREAM, 

Ohio  State  Univ.,  Columbus.  Environmental  Biol- 
ogy Program. 

R.  J.  Reash,  and  T.  M.  Berra. 
American  Midland  Naturalist  AMNAAF,  Vol  118, 
No.  2,  p  301-322,  October  1987.  6  fig,  6  tab,  38  ref. 
U.S.Army   Corps   of  Engineers   Contract   DAC- 
W69-83-M-0698. 

Descriptors:  'Water  pollution  effects,  'Stream  pol- 
lution, 'Fish  populations,  'Aquatic  habitats,  Habi- 
tats, Species  diversity,  Stream  fisheries,  Fisheries, 
Ecosystems,  Wastewater  pollution,  Ammonia,  In- 
sects, Heavy  metals,  Metals,  Invertebrates,  Benthic 
invertebrates,  Mohican  River,  Ohio. 

Fish  populations  were  studied  in  two  parallel  tribu- 
taries of  the  Mohican  River,  Ohio:  Clear  Fork, 
relatively  undisturbed;  and  Rocky  Fork,  which 
receives  industrial  discharges  and  sewage  effluent. 
Water  quality  in  Rocky  Fork  was  significantly 
worse  than  the  control  stream  with  respect  to 
heavy  metals  (Cr,  Cu,  Fe,  Ni,  and  Zn)  and  ammo- 
nia concentrations.  Fish  species  richness  and  diver- 
sity increased  downstream  in  Clear  Fork  but  de- 
creased downstream  in  Rocky  Fork.  Pollution- 
intolerant  species  (lampreys,  darters,  sculpins) 
were  present  in  the  headwaters  of  Rocky  Fork  and 
at  all  sites  of  Clear  Fork.  Fish  community  similari- 
ty at  midriver  sites  was  significantly  greater  in 
Rocky  Fork  than  in  Clear  Fork.  Likewise,  similari- 
ty of  fish  communities  between  corresponding 
headwater  sites  was  significantly  greater  than  simi- 
larity of  corresponding  downstream  reaches,  using 
polluted  and  unpolluted  sites  for  comparison.  Total 
species  richness  of  fish  feeding  on  generalized  in- 
vertebrates, benthic  insects,  and  insects-fishes  de- 
creased downstream  at  polluted  sites  but  remained 
stable  in  Clear  Fork  sites.  Both  headwater  sites 
were  dominated  numerically  by  generalized  inver- 
tebrate-feeding fish.  At  downstream  sites  in  Clear 
Fork  benthic  insectivores  became  dominant  (37- 
68%  of  all  fishes  per  season);  in  Rocky  Fork, 
generalized  invertebrate-feeding  fish  (54-94%  of  all 
fishes  per  season)  were  present.  Fish  communities 
at  polluted  sites  had  comparatively  lower  variabili- 
ty of  both  trophic  structure  rank  and  relative  abun- 
dance. The  smaller  populations  of  fish  in  these  sites 


were  dominated  by  a  few  pollution-tolerant  spe- 
cies. (Cassar-PTT) 
W88-05362 


EFFECTS  OF  ACID-IRON  WASTES  ON  ESTU- 
ARINE  ORGANISMS:  RECENT  FIELD  AND 
LABORATORY  EXPERIMENTS, 

Laboratoire     Municipal     d'Hygiene,     Le    Havre 

(France). 

F.  Proniewski,  and  P.  Lassus. 

Marine  Biology  MBIOAJ,  Vol.  96,  No.  3,  p  451- 

457,  November  1987.  7  fig,  3  tab,  30  ref. 

Descriptors:  'Water  pollution  effects,  'Estuaries, 
'Acidic  water,  'Iron,  'Aquatic  habitats,  Habitats, 
Marine  biology,  Seine  Estuary,  France,  Titanium 
dioxide  wastes,  Wastewater  pollution,  Industrial 
wastes,  Zooplankton,  Phytoplankton,  Fish, 
Shrimp,  Eels,  Hydrogen  ion  concentration,  Bioas- 
say. 

The  effects  of  acid-iron  waste  from  a  titanium 
dioxide  plant  on  marine  fauna  were  studied  in  the 
Seine  Estuary,  France,  during  1982  and  1983.  The 
waste,  composed  of  diluted  sulfuric  acid,  ferrous 
sulfate  and  some  trace  heavy  metals,  is  dumped 
daily  at  a  volume  of  15,600  cu  m  and  a  pH  of  0.8- 
1.2.  Field  tests  showed  the  following  results:  (1) 
pH  of  the  estuarine  water  quickly  reached  2-3  after 
dumping  and  returned  to  about  8  after  4  min.  (2) 
Fish  (sticklebacks  and  eels)  and  brown  shrimp 
showed  no  increased  mortality  after  crossing  the 
effluent  plume.  Laboratory  bioassays  failed  to 
reveal  any  deleterious  effects  on  phytoplankton  or 
zooplankton  of  exposure  to  pH  3  for  30  or  90  sec. 
(Cassar-PTT) 
W88-05381 


CHEMICAL  CONTAMINANTS  MONITORING: 
PESTICIDE  RESIDUES  IN  LAKE  ALBUFERA, 
VALENCIA,  SPAIN, 

Universidad  Politecnica  de  Valencia  (Spain).  Dept. 

of  Biotechnology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05393 


EFFECTS  OF  ACIDIC  DEPOSITION  ON  THE 
CHEMISTRY  OF  HEADWATER  STREAMS:  A 
COMPARISON  BETWEEN  HUBBARD 

BROOK,  NEW  HAMPSHIRE,  AND  JAMIESON 
CREEK,  BRITISH  COLUMBIA, 
Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05433 


ADAPTATION  OF  AQUATIC  MICROBIAL 
COMMUNITIES  TO  HG(+  +)  STRESS, 

Environmental  Protection  Agency,  Gulf  Breeze, 
FL.  Gulf  Breeze  Lab. 
T.  Barkay. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  12,  p  2725-2732,  Decem- 
ber 1987.  2  fig,  4  tab,  41  ref. 

Descriptors:  'Water  pollution  effects,  'Estuaries, 
•Salt  marshes,  'Adaptation,  'Microorganisms, 
'Mercury,  'Genetics,  Saline  water,  Coastal 
marshes,  Marshes,  Ponds,  Seepage  water,  Bayous, 
Rivers,  Aquatic  habitats,  Habitats,  Thompson's 
Bayou,  Escambia  River,  Florida,  Inhibition, 
Metals,  Heavy  metals. 

The  mechanism  of  adaptation  to  Hg(  +  + )  in  four 
aquatic  habitats  was  studied  by  correlating  micro- 
bially  mediated  Hg(++)  volatilization  with  the 
adaptive  state  of  the  exposed  microbial  communi- 
ties. The  sampling  sites  were  in  the  vicinity  of 
Pensacola,  Florida,  and  included  an  estuary  (Santa 
Rosa  Sound),  a  salt  marsh  (Range  Point  Pond), 
fresh  water  in  Thompson's  Bayou,  and  coastal 
waters  of  the  Gulf  of  Mexico.  Community  diversi- 
ty, heterotrophic  activity,  and  Hg(++)  resistance 
measurements  indicated  that  adaptation  of  all  four 
communities  were  stimulated  by  preexposure  to 
HG(++).  In  the  saline  water  communities,  adap- 
tation was  associated  with  rapid  volatilization  after 
an  initial  lag  period.  In  the  freshwater  communities 
Hg(+-|-)  was  volatilized  slowly,  regardless  of  the 
resistance  level  of  the  microbial  community.  If  the 


mer  operon  were  coded  for  Hg(+-f-)  resistance 
and  volatilization,  its  distribution  in  preexposed 
communities  would  be  increased.  However,  the 
distribution  was  not  related  to  Hg(++)  adapta- 
tion. (Cassar-PTT) 
W88-05447 


TESTING  FOR  BACTERIAL  RESISTANCE  TO 
ARSENIC  IN  MONITORING  WELL  WATER 
BY  THE  DIRECT  VIABLE  COUNTING 
METHOD, 

Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. 
For  primary  bibliographic  entry  see  Field  5A. 

W88-05453 


TRENDS  OF  ORGANOCHLORINE  RESIDUES 
IN  EGGS  OF  BIRDS  FROM  ITALY,  1977  TO 
1985, 

Pavia  Univ.  (Italy).  Dipt.  Biologia  Animale. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-05455 


EFFECT  OF  MALATHION  AND  GAMMA-BHC 
ON  THE  LIPID  METABOLISM  IN  RELATION 
TO  REPRODUCTION  IN  THE  TROPICAL  TE- 
LEOST,  CLARIAS  BATRACHUS, 

Banaras  Hindu  Univ.,  Varanasi  (India).  Fish  Endo- 
crinology Lab. 
B.  Lai,  and  T.  P.  Singh. 

Environmental  Pollution  EPEBD7,  Vol.  48,  No.  1, 
p  37-47,  1987.  4  fig,  1  tab,  19  ref.  New  Delhi  grants 
DST  (HCS/DST/928/80)  and  ICAR  (PL-480 
project  No.  IN-ARS-213  and  Grant  No.  FG-IN- 
620). 

Descriptors:  'Water  pollution  effects,  'Pesticides, 
'Malathion,  'Lipids,  'Fish,  'Reproduction,  *Or- 
ganochlorine  pesticides,  'Organophosphorus  pesti- 
cides, 'Hexachlorocyclohexane,  Clarias  batrachus, 
Insecticides,  Cholesterol,  Hormones,  Sublethal  ef- 
fects, Toxicity. 

Female  Clarias  batrachus  were  exposed  to  two 
sublethal  concentrations  of  gamma-BHC 
(1,2,3,4,5,6  -  hexachlorocyclohexane;  2  and  8  mi- 
crograms/liter)  and  malathion  (1  and  4  micro- 
grams/liter)  for  4  weeks  during  different  phases  of 
their  reproductive  cycle.  Impact  of  these  pesticides 
on  free  fatty  acids,  monoglycerides,  diglycerides, 
triglycerides,  phospholipids,  free  and  esterified 
cholesterol  in  the  liver,  plasma,  ovary,  and  muscle 
was  assessed.  During  the  pre-vitellogenic  and  re- 
gressed phases,  they  suppressed  the  levels  of  fatty 
acids  and  glycerides  in  the  liver  but  had  no  effect 
on  their  levels  in  the  plasma,  ovary  and  muscle. 
However,  in  the  vitellogenic  phase,  fatty  acids  in 
the  liver  and  plasma  were  increased,  but  were 
decreased  in  the  ovary  and  muscle.  Glycerides 
were  also  decreased  in  the  studied  tissues.  In  the 
post-vitellogenic  phase  these  pesticides  increased 
the  levels  of  fatty  acids  and  glycerides  in  the  liver 
and  ovary,  but  decreased  their  levels  in  the  plasma. 
Both  pesticides  decreased  hepatic  phospholipids  in 
the  pre-vitellogenic  phase,  while  in  the  vitellogenic 
phase  only  gamma-BHC  reduced  its  levels  in  the 
liver.  These  pesticides  also  restricted  their  mobili- 
zation to  the  ovary.  Cholesterol  biosynthesis 
seemed  unaffected,  but  the  hydrolysis  of  esterified 
cholesterol  to  free  cholesterol  was  adversely  af- 
fected during  the  period  of  estrogen  biosynthesis. 
(Author's  abstract) 
W88-05456 


EFFECT  OF  WATER  PH  AND  SALINITY  ON 
THE  SURVIVAL  OF  EGGS  AND  LARVAE  OF 
THE  EURYHALINE  TELEOST,  GASTEROS- 
TEUS  ACULEATUS  L., 

University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 

Zoology. 

A.  A.  Faris,  and  R.  J.  Wootton. 

Environmental  Pollution  EPEBD7,  Vol.  48,  No.  1, 

p  49-59,  1987.  4  fig,  2  tab,  22  ref. 

Descriptors:  'Acid  rain,  'Water  pollution  effects, 
'Eggs,  'Salinity,  'Larvae,  'Stickleback,  'Hydro- 
gen ion  concentration,  'Fish,  'Acidic  water,  Gas- 
terosteus  aculeatus,  Toxicity,  Spawning. 
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The  effect  of  water  acidification  ami  salinity  on  the 
survival  of  eggs  and  larvae  of  the  euryhuline  te- 
leost,  Gasterosteus  aculeatus  (thrce-spined  stickle- 
back) was  studied  using  tap  water  low  in  call  ium 
(1.55  mg/liter)  and  high  in  total  aluminum  (0.23 
mg/liter).  The  survival  of  eggs  from  fertilization  to 
hatching  increased  with  an  increase  in  pH  from  4.5 
to  6.5.  Survival  was  higher  at  a  given  pH  at  higher 
salinities  (equivalent  to  59!;  and  10%  sea  water) 
than  in  tap  water.  The  salinity  experienced  by  the 
female  prior  to  spawning  also  affected  egg  surviv- 
al. Survival  for  7  days  after  hatching  was  high 
except  at  the  lowest  pH  levels.  The  salinity  experi- 
enced by  the  female  had  no  significant  effect  on 
larval  survival.  (Cassar-PTT) 
W88-05457 


EFFECTS  OF  A  CARBAMATE  INSECTICIDE, 
CARBARYL,  ON  THE  SUMMER  PHYTO-  AND 
ZOOPLANKTON  COMMUNITIES  IN  PONDS, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan).  Environmental  Biology  Div. 

T.  Hanazato,  and  M.  Yasuno. 

Environmental  Pollution  EPEBD7,  Vol.  48,  No.  2, 

p  145-159,  1987.  7  fig,  1  tab,  44  ref. 

Descriptors:  'Water  pollution  effects,  'Ponds, 
•Pesticides,  'Insecticides,  'Carbamates,  'Carbaryl, 
•Zooplankton,  'Phytoplankton,  'Ecological  ef- 
fects, Cladocerans,  Algae,  Rotifers,  Aquatic  habi- 
tats, Habitats,  Ecosystems,  Plankton. 

A  carbamate  insecticide,  carbaryl  (1-methyl-N- 
methylcarbamate),  was  applied  in  concrete  ponds 
to  study  the  effects  of  plankton  communities.  In 
the  control  pond  Cladocera  declined  after  an  in- 
crease in  density  of  inedible  algae,  and  rotifers 
became  dominant  as  Chaoborus  larvae  suppressed 
the  Cladocera  increase.  Addition  of  1  ppm  of  car- 
baryl to  a  similar  pond  killed  all  zooplankton  and 
Chaoborus  larvae.  The  absence  of  Chaoborus 
larvae  allowed  the  Cladocera  to  increase  rapidly 
and  contributed  to  suppression  of  the  rotifer  popu- 
lation. A  second  carbaryl  application  12  days  later 
produced  the  same  phenomenon.  The  phytoplank- 
ton community  was  not  directly  affected  by  the 
chemical  application,  but  changes  in  the  zooplank- 
ton community  structure  did  causes  alterations  in 
the  phytoplankton  community.  (Cassar-PTT) 
W88-05458 


ACID  RAIN  AND  POLLEN  GERMINATION  IN 
CORN, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Plant  and 

Soil  Sciences. 

F.  S.  Wertheim,  and  L.  E.  Craker. 

Environmental  Pollution  EPEBD7,  Vol.  48,  No.  3, 

p  165-172,  1987.  5  tab,  14  ref.  USDA  Grant  84- 

CRSR-202391. 

Descriptors:  'Water  pollution  effects,  'Acid  rain, 
'Corn,  'Germination,  'Pollen,  'Reproduction, 
'Hydrogen  ion  concentration,  Seeds,  Crop  yield, 
Rainfall,  Phosphates,  Sulfates,  Simulated  rainfall. 

Simulated  acid  rain  was  applied  to  the  silks  of 
corn,  Zea  mays  L.,  to  assess  its  effects  on  pollen 
germination.  Reduced  germination  appeared  di- 
rectly related  to  the  acidity  of  the  rain.  Pollen 
germination  (expressed  as  percentage  of  no  rain 
control)  was  94.0%  for  pH  5.6;  81.0%  for  pH  4.6; 
72.0%  for  pH  3.6;  and  62.3%  for  pH  2.6.  The  time 
between  rain  treatment  and  pollination  (10  or  60 
min)  had  no  effect  on  pollen  germination  on  silks 
exposed  to  pH  2.6  water.  Simulated  rain  applied  5 
min  after  pollination,  however,  totally  inhibited 
pollen  germination  regardless  of  pH  because  the 
pollen  grains  were  washed  away  before  the  tubes 
could  penetrate  the  silk  surface.  The  duration  of 
rain  application  (<1.5  min  or  1  hour)  did  not 
increase  the  effect  on  pollen  germination.  The 
nature  of  the  acidifying  component  (sulfate  vs. 
phosphate)  was  not  significant.  Using  pH  5.6  water 
to  rinse  silks  that  had  been  treated  with  2.6  water 
did  not  improve  pollen  germination,  suggesting 
that  reduced  germination  was  caused  by  physical 
and/or  chemical  modifications  to  the  silk  surface 
and  not  to  residual  acid  on  the  tissue.  (Cassar-PTT) 
W88-05459 


CHRONIC  EFFECTS  OF  CD  ON  REPRODUC- 
TION OF  POLYPEDILUM  NUBIFER  (CHIR- 
ONOMIDAE)  THROUGH  WATER  AND  FOOD, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan).  Environmental  Biology  Div. 

S.  Hatakeyama. 

Environmental  Pollution  EPEBD7,  Vol.  48,  No.  4, 

p  249-261,  1987.  3  fig,  4  tab,  22  ref. 

Descriptors:  'Water  pollution  effects,  'Cadmium, 
•Midges,  'Aquatic  insects,  'Reproduction, 
•Heavy  metals,  Eggs,  Insects,  Invertebrates, 
Larvae,  Metals,  Aquatic  habitats,  Habitats,  Toxici- 
ty- 

Chronic  effects  of  cadmium  on  reproduction  of 
Polypedilum  nubifer  (Chironomidae)  were  investi- 
gated by  Cd-exposure  from  the  egg  stage  using  a 
flow-through  aquarium.  No  significant  effect  of  Cd 
on  reproduction  was  observed  in  the  midge  larvae 
which  had  been  exposed  to  10  or  20  micrograms 
Cd  per  liter.  Emergence  of  the  Cd-exposed  larvae 
peaked  several  days  before  that  of  the  control, 
although  growth  was  impaired  in  first  and/or 
second  instars.  The  percentage  emergence  success 
decreased  to  about  46%  of  the  control  at  40  micro- 
grams Cd/liter.  However,  other  reproductive 
processes  (adult  sex  ratio,  oviposition  success  and 
egg  hatchability)  were  not  impaired.  The  emer- 
gence success  decreased  to  less  than  3%  of  the 
control  at  80  micrograms  Cd/liter.  The  emergence 
success  of  midge  larvae  which  had  been  fed  Cd- 
contaminated  food  with  220  or  1800  micrograms 
Cd/gram  decreased  to  nearly  60%  of  the  control. 
However,  other  reproductive  processes  were  not 
impaired.  Emergence  success  of  larvae  exposed  to 
food  containing  22  micrograms  Cd/gram  was  unaf- 
fected. (Author's  abstract) 
W88-05460 


TOXIC  EFFECTS  OF  MERCURIC  CHLORIDE 
ON  SPERM  AND  EGG  VIABILITY  OF  TWO 
POPULATIONS  OF  MUMMICHOG,  FUNDU- 
LUS  HETEROCLITUS, 

Rutgers  -  The  State  Univ.,  Newark,  NJ.  Dept.  of 

Biological  Sciences. 

A.  T.  Khan,  and  J.  S.  Weis. 

Environmental  Pollution  EPEBD7,  Vol.  48,  No.  4, 

p  263-273,  1987.  3  fig,  36  ref. 

Descriptors:  *Water  pollution  effects,  'Mercury, 
'Reproduction,  'Mummichog,  'Fish,  'Eggs, 
'Sperm,  'Heavy  metals,  Metals,  Fertilization,  Tox- 
icity. 

Two  mummichog  populations  were  used  to  study 
the  effects  of  mercury  on  fertilization.  Fish  were 
obtained  from  the  relatively  clean  water  near  Bull- 
head Bay,  Long  Island,  New  York  (LI  mummi- 
chog) and  from  Piles  Creek,  New  Jersey,  a  pollut- 
ed tidal  creek  (PC  mummichog).  Exposure  of 
sperm  from  LI  mummichog  to  0.01  ppm  mercuric 
chloride  for  2  min  had  no  significant  effect  on 
fertilization  success.  Similar  exposure  of  sperm 
from  PC  mummichog  reduced  fertilization  success. 
Increased  exposure  (up  to  0.05  ppm  Hg  and  5  min) 
greatly  reduced  the  fertilization  success  of  both 
populations.  Eggs  which  were  fertilized  during 
these  experiments  developed  normally.  Exposure 
of  sperm  to  0.05  ppm  Hg  for  2  min  significantly 
reduced  the  motility  of  sperm  from  the  PC  popula- 
tion but  had  no  effect  on  sperm  from  the  LI 
population.  Exposure  of  both  PC  and  LI  sperm 
either  to  1 5  ppt  sea  water  or  to  0.05  ppm  Hg  for  1 5 
min  did  not  affect  the  morphology  of  the  sperm. 
Eggs  proved  to  be  more  tolerant  to  Hg  effects. 
Exposure  of  PC  and  LI  mummichog  eggs  to  0.05 
ppm  Hg  for  up  to  25  min  had  no  effect  on  fertiliza- 
tion success.  (Cassar-PTT) 
W88-05461 


MORTALITY  RESPONSE  AND  LC50  VALUES 
FOR  JUVENILE  AND  ADULT  CRAYFISH, 
PROCAMBARUS  CLARKII  EXPOSED  TO 
THIODAN  (INSECTICIDE),  TREFLAN,  MSMA, 
OUST  (HERBICIDES)  AND  CUTRINE-PLUS 
(ALGICIDE), 

Southern  Univ.,  Baton  Rouge,  LA.  Dept.  of  Bio- 
logical Sciences. 

S.  M.  Naqvi,  R.  Hawkins,  and  N.  H.  Naqvi. 
Environmental  Pollution  EPEBD7,  Vol.  48,  No.  4, 


p  275-283.  1987   2  tab,  20  ref.  National  Institutes  of 
Health  grants  HI 25  and  8135. 

uirs:  'Water  pollution  effects,  •lYMimlrs. 
•Crayfish,  Toxicity.  •Lethal  limit,  Herbicides,  In- 
secticides, Algicides,  Mortality,  Juvenile  growth 
stage,  Thiodan,  Eiidosulfan,  Treflan,  Tnfluralin, 
Monosodium  methanearsonate,  Oust,  Cutrine-Plus, 
Invertebrates. 

Toxicities  of  pesticides  to  juvenile  (3.0-3.4  cm)  and 
adult  (9.0-10.0  cm)  freshwater  crayfish  were  deter- 
mined by  96-hour  static  bioassays,  using  aged  tap 
water  to  prepare  pesticide  solutions.  For  juvenile 
crayfish  the  LC50  values  were  as  follows:  Thio- 
dan, 24  ppb;  Treflan,  13  ppm;  monosodium  meth- 
ane arsenate  (MSMA),  101  ppm;  Cutrine-Plus,  461 
ppm;  Oust,  12,174  ppm.  For  adults  the  LC50s  were 
as  follows:  Thiodan,  423  ppb;  Treflan,  26  ppm; 
MSMA,  1019  ppm;  Cutrine-Plus,  2945  ppm;  and 
Oust,  no  mortalities  up  to  the  highest  concentra- 
tion tested,  60,000  ppm.  (Cassar-PTT) 
W88-05462 


EFFECTS  OF  SIMULATED  ACID  RAIN  ON 
THE  GROWTH  OF  THREE  HERBACEOUS 
SPECIES  GROWN  ON  A  RANGE  OF  BRITISH 
SOILS, 

Institute  of  Terrestrial  Ecology,  Bangor  (Wales). 

Bangor  Research  Station. 

T.  W.  Ashenden,  and  S.  A.  Bell. 

Environmental  Pollution  EPEBD7,  Vol.  48,  No.  4, 

p  295-310,  1987.  3  fig,  4  tab,  26  ref. 

Descriptors:  *Water  pollution  effects,  *Acid  rain, 
•Barley,  ^Ryegrass,  'Clover,  Hydrogen  ion  con- 
centration, Plant  growth,  Vegetation,  Soil  chemis- 
try, Crop  yield,  Simulated  rainfall. 

Seedlings  of  winter  barley,  perennial  ryegrass,  and 
white  clover  were  exposed  to  simulated  acid  rain- 
fall (pHs  5.6,  4.5,  3.5,  and  2.5)  for  21-24  weeks  on 
several  British  soils,  ranging  from  sensitive  to  non- 
sensitive  with  respect  to  acid  leaching.  The  pH  2.5 
treatment  produced  lesions  on  leaves  of  white 
clover,  but  there  were  no  signs  of  visible  injury  to 
the  other  two  species.  At  harvest  all  species 
showed  great  variation  in  sizes  of  individual  plants. 
This  made  it  difficult  to  detect  differences  between 
treatments  for  plants  on  an  individual  soil.  The 
yields  of  winter  barley  and  clover  were  highly 
correlated  with  rainfall  pH;  lower  yields  were 
obtained  with  the  lower  pH  water.  In  contrast, 
ryegrass  plants  produced  higher  yields  of  shoots  at 
the  most  acid  (pH  2.5)  treatment.  Soils  were  gener- 
ally more  acid  after  the  pH  2.5  treatment.  (Cassar- 
PTT) 
W88-05463 


BACTERIAL   BIOABSORPTION    OF   NICKEL 
FROM  INDUSTRIAL  COOLING  WATER, 

University   of  the   Witwatersrand,    Johannesburg 

(South  Africa).  Dept.  of  Microbiology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05464 


GROWTH  AND  PHYSIOLOGICAL  RE- 
SPONSES OF  YELLOW-POPLAR  SEEDLJ3JGS 
EXPOSED  TO  OZONE  AND  SIMULATED 
ACIDIC  RAIN, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Plant  Pathology  and  Physiology. 
A.  H.  Chappelka,  B.  I.  Chevone,  and  J.  R.  Seiler. 
Environmental  Pollution  EPEBD7,  Vol.  49,  No.  1, 
p  1-18,  1988.  5  fig,  3  tab,  32  ref. 

Descriptors:  *Water  pollution  effects,  *Acid  rain, 
•Trees,  *Seedlings,  'Growth,  Plant  growth, 
Yellow  poplar,  Stomatal  transpiration,  Leaves, 
Root  development,  Rainfall,  Biomass. 

Nine-week-old  yellow-poplar  (Liriodendron  tulip- 
fera  L.)  seedlings  were  exposed  to  ozone  for  4 
hours/day,  5  days/week  in  combination  with  simu- 
lated acid  rain  (pH  3.0,  4.3  or  5.6  for  1  hour/day,  2 
days/week  at  0.75  cm/hour)  for  6  weeks  under 
controlled  laboratory  conditions.  The  main  effect 
caused  by  simulated  acid  rain  was  a  linear  decrease 
in  stomatal  conductance  with  increasing  acidity. 
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For  combined  pollutant  effects,  ozone  applied  at 
0.05  or  0. 10  microliters/liter  resulted  in  significant 
linear  decreases  in  dry  weights  and  relative  growth 
rates  of  stems  and  leaves  and  in  cumulative  leaf 
area  as  the  solution  pH  decreased.  Root-to-shoot 
ratio  decreased  linearly,  whereas  stem  relative 
growth  rate  and  cumulative  leaf  area  increased 
linearly  in  response  to  decreasing  pH  for  seedlings 
exposed  to  0.15  microliters/liter  ozone.  Seedlings 
treated  with  a  pH  5.6  solution  exhibited  a  linear 
decrease  in  leaf  dry  weight  and  relative  growth 
rate  and  a  linear  increase  in  root-to-shoot  ratio  as 
ozone  concentrations  increased.  (Cassar-PTT) 
W88-05465 


EFFECT  OF  COPPER  SULFATE  ON  SOME 
BIOCHEMICAL  PARAMETERS  OF  RAINBOW 
TROUT, 

Bristol  Univ.  (England).  Research  Unit  for  Com- 
parative Animal  Respiration. 
J.  G.  Nemcsok,  and  G.  M.  Hughes. 
Environmental  Pollution  EPEBD7,  Vol.  49,  No.  1, 
p  77-85,  1988.  2  fig,  2  tab,  28  ref. 

Descriptors:  'Water  pollution  effects,  *Fish, 
•Copper  sulfate,  *Trout,  *Heavy  metals,  Metals, 
Rainbow  trout,  Toxicity. 

The  effects  of  0.2  and  2.0  ppm  copper  sulfate  on 
rainbow  trout  were  studied  by  sampling  blood 
from  chronically  implanted  cannulae  and  directly 
by  cardiac  or  caudal  puncture.  The  duration  of 
copper  exposure  was  24  hours,  and  blood  samples 
were  taken  before  exposure  and  at  24  and  48  hours 
after  the  treatment.  Measurement  of  aspartate 
aminotransferase  and  alanine  aminotransferase  ac- 
tivities and  blood  glucose  levels  showed  a  2-4  fold 
increase  in  these  parameters.  Conversely,  acetyl- 
cholinesterase activity  decreased  by  40%  after  24 
hours.  These  results  indicate  the  presence  of  tissue 
necrosis  and  a  general  stress  effect.  (Cassar-PTT) 
W88-05468 


EFFECT    OF   ACIDIFIED    WATER    ON   THE 

TRACHEARY    ELEMENTS    OF    THE    FIRST 

MAIZE   (ZEA   MAYS   L.)   INTERNODE   AND 

CONDITIONS  DETERMINING  ELONGATION 

OF  THIS  INTERNODE, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Vakgroep  Plantencytologie  en  Morfologie. 

R.  W.  Den  Outer,  and  M.  G.  Boersma. 

Acta  Botanica  Neerlandica  AHBPAX,  Vol.   36, 

No.  3-4,  p  283-293,  November  1987.  9  fig.  3  tab,  12 

ref. 

Descriptors:  *Water  pollution  effects,  *Acid  rain, 
•Corn,  Plant  tissues. 

Conditions  for  the  formation  of  a  long  first  inter- 
node  (mesocotyl  shoot)  of  maize  (Zea  mays  L.) 
formed  in  a  relatively  short  period  of  time  were 
analyzed.  In  an  inert  substrate  the  growth  of  such  a 
shoot  was  mainly  determined  by  the  uptake  of 
water.  Using  a  simulated  acid  rain  (pH  3.0,  4.0,  4.5) 
observations  were  made  on  the  morphology  and 
anatomy  of  first  intemodes  and  roots  of  young 
seedlings  produced  by  deeply  sown  maize  grains  in 
an  inert  substrate.  Seedlings  cultivated  with  acidic 
water  showed  more  tracheary  elements  in  the  me- 
socotyl. The  effect  was  more  distinct  when  a  com- 
bination of  sulfuric  and  nitric  acids  was  applied 
than  when  acids  were  applied  individually.  Radial 
endodermis  cell  walls  in  the  mesocotyl  were  up  to 
twice  as  thick  in  plants  treated  with  acidic  water 
than  in  control  plants  treated  with  tap  water. 
(Cassar-PTT) 
W88-05488 


SHIGELLOSIS  OUTBREAK  ASSOCIATED 
WITH  SWIMMING, 

Oklahoma  State  Dept.  of  Health,  Oklahoma  City. 
Epidemiology  Service  and  Lab.  Service. 
S.  Makintubee,  J.  Mallonee,  and  G.  R.  Istre. 
American   Journal   of  Public   Health   AJHEAA, 
Vol.  77,  No.  2,  p  166-168,  February  1987.  1  fig,  2 
tab,  20  ref. 

Descriptors:  *Water  pollution  effects,  'Shigellosis, 
'Swimming,  'Human  disease,  'Epidemiology,  Dis- 
eases, Public  health,  Reservoirs. 


In  June  1982  an  outbreak  of  gastrointestinal  illness 
caused  by  Shigella  sonnei  occurred  among  resi- 
dents of  two  counties  in  Oklahoma.  A  case-control 
study  of  cases  and  age  and  sex-matched  controls 
showed  an  association  with  attendance  at  a  south- 
ern Oklahoma  lake  (14/17  cases  vs.  3/17  controls, 
matched  pair  odds  ratio  (OR)  9/0,  confidence  in- 
terval (CI)  2.4-infinity).  A  survey  of  85  persons 
who  had  visited  the  lake  area  showed  that  persons 
who  had  swum  were  more  likely  to  have  been  ill 
with  a  gastrointestinal  illness  (50%)  than  persons 
who  had  not  swum  (0%);  among  those  who  had 
swum,  illness  was  more  frequent  among  those  who 
reported  having  water  in  their  mouths  while  swim- 
ming (62%)  than  those  who  did  not  (19%)  (OR  = 
6.9,  95%  CI  =  2.2-21.5).  No  further  primary  lake- 
associated  cases  had  onset  of  symptoms  beyond 
two  days  of  closing  the  reservoir.  Swimming 
should  be  considered  as  a  potential  source  of  enter- 
ic infections.  (Author's  abstract) 
W88-05489 


PROSPECTIVE  STUDY  OF  GIARDIASIS  AND 
WATER  SUPPLIES  IN  COLORADO, 

Lovelace  Medical  Foundation,  Albuquerque,  NM. 

Clinical  Research  Div. 

S.  C.  Lapham,  R.  S.  Hopkins,  M.  C.  White,  J.  R. 

Blair,  and  R.  A.  Bissell. 

American   Journal   of  Public   Health   AJHEAA, 

Vol.  77,  No.  3,  p  354-355,  March   1987.   12  ref. 

Descriptors:  'Water  pollution  effects,  'Epidemiol- 
ogy, 'Giardiasis,  'Human  diseases,  Parasites,  Colo- 
rado, Drinking  water,  Water  supply,  Risks,  Dis- 
eases. 

A  prospective  study  of  484  visitors  to  Vail  and 
Aspen/Snowmass,  Colorado,  was  conducted  to  de- 
termine the  risk  of  acquiring  giardiasis.  Of  the  259 
visitors  to  Vail,  no  cases  of  giardiasis  were  con- 
firmed, and  only  one  of  12  water  filtrates  was 
positive  for  Giardia  cysts.  Of  225  visitors  to 
Aspen/Snowmass,  two  cases  of  giardiasis  were 
confirmed  and  12  of  20  water  filtrates  were  posi- 
tive for  Giardia  cysts.  The  regular  occurrence  of 
Giardia  cysts  in  Aspen  and  Snowmass  water  was 
associated  with  lower  rates  of  giardiasis  acquisition 
than  reported  during  outbreaks  of  waterborne  giar- 
diasis. (Author's  abstract) 
W88-05490 


FOLLOW-UP  STUDY  OF  GASTRO-INTESTI- 
NAL  DISEASES  RELATED  TO  BACTERIO- 
LOGICALLY  SUBSTANDARD  DRINKING 
WATER, 

Centre  Alpin  de  Recherche  Epidemiologique  et  de 

Prevention  Sanitaire,  Grenoble  (France). 

D.  Zmirou,  J.  P.  Ferley,  J.  F.  Collin,  M.  Charrel, 

and  J.  Berlin. 

American   Journal   of  Public   Health   AJHEAA, 

Vol.  77,  No.  5,  p  582-584,  May  1987.  3  tab,  16  ref. 

Descriptors:  'Water  pollution  effects,  'Human  dis- 
eases, 'Groundwater  pollution,  'Epidemiology, 
'Bacteria,  Public  health,  Drinking  water,  Water 
pollution,  Risks,  Standards,  Water  quality  stand- 
ards, Impaired  water  quality,  Coliforms,  Strepto- 
coccus. 

In  a  prospective  followup  study  conducted  in  52 
French  alpine  villages,  one  weekly  water  sample 
was  taken  in  each  village  provided  with  untreated 
groundwater  and  analyzed  as  to  the  presence  of 
four  indicator  bacteria:  total  plate  count,  total  coli- 
forms, thermotolerant  (fecal)  coliforms,  and  fecal 
streptococci.  Cases  of  acute  gastrointestinal  disease 
occurring  among  29,272  inhabitants  were  reported 
through  physicians,  pharmacists,  and  primary 
school  teachers.  A  loglinear  model  identified  fecal 
streptococcus  as  the  best  predictor;  the  presence  of 
fecal  coliforms  enhanced  the  effect  of  fecal  strepto- 
coccus. The  total  bacteria  count  and  the  total 
coliforms  had  no  independent  contributions.  A 
threshold  analysis  suggested  that  any  level  of  indi- 
cator bacteria  above  zero  was  associated  with  an 
excess  of  acute  gastrointestinal  disease.  (Author's 
abstract) 
W88-05491 


EPIDEMIC  GIARDIASIS  CAUSED  BY  A  CON- 
TAMINATED PUBLIC  WATER  SUPPLY, 


Centers  for  Disease  Control,  Atlanta,  GA.  Div.  of 

Field  Services. 

G.  P.  Kent,  J.  R.  Greenspan,  J.  L.  Herndon,  L.  M. 

Mofenson,  and  J.  S.  Harris. 

American   Journal   of  Public   Health   AJHEAA, 

Vol.  78,  No.  2,  p  139-143,  February  1988.  2  fig,  2 

tab,  15  ref. 

Descriptors:  'Water  pollution  effects,  'Epidemiol- 
ogy, 'Human  diseases,  'Giardiasis,  Impaired  water 
quality,  Public  health,  Water  supply,  Reservoirs, 
Drinking  water,  Water  treatment. 

In  the  period  November  1,  1985  to  January  31, 
1986,  703  cases  of  giardiasis  were  reported  in  Pitts- 
field,  Massachusetts  (population  50,265).  The  com- 
munity obtained  its  water  from  two  main  reser- 
voirs (A  and  B)  and  an  auxiliary  reservoir  (C). 
Potable  water  was  chlorinated  but  not  filtered.  The 
incidence  of  illness  peaked  approximately  two 
weeks  after  the  city  began  obtaining  a  major  por- 
tion of  its  water  from  reservoir  C,  which  had  not 
been  used  for  three  years.  The  attack  rate  of  giar- 
diasis for  residents  of  areas  supplied  by  reservoir  C 
was  14.3/1000,  compared  with  7.0/1000  in  areas 
that  received  no  water  from  reservoir  C.  A  case- 
control  study  showed  that  persons  with  giardiasis 
were  more  likely  to  be  older  and  to  have  drunk 
more  municipal  water  than  household  controls.  A 
community  telephone  survey  indicated  that  over 
3,800  people  could  have  had  diarrhea  that  might 
have  been  caused  by  Giardia,  and  95%  of  house- 
holds were  either  using  alternate  sources  of  drink- 
ing water  or  boiling  municipal  water.  Environmen- 
tal studies  identified  Giardia  cysts  in  the  water  of 
reservoir  C.  Cysts  were  also  detected  in  the  two 
other  reservoirs  supplying  the  city,  but  at  lower 
concentrations.  This  investigation  highlights  the 
risk  of  giardiasis  associated  with  unfiltered  surface 
water  system.  (Author's  abstract) 
W88-05492 


DEVELOPMENTAL  TOXICITY  OF  HALOGE- 
NATED  ACETONITRILES:  DRINKING  WATER 
BY-PRODUCTS  OF  CHLORINE  DISINFEC- 
TION, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
M.  K.  Smith,  E.  L.  George,  H.  Zenick,  J.  M. 
Manson,  and  J.  A.  Stober. 

Toxicology  TXCYAC,  Vol.  46,  No.  1,  p  83-93, 
October  1987.  1  fig,  3  tab,  15  ref. 

Descriptors:  'Water  pollution  effects,  'Chlorine, 
'Halogenated  byproducts,  'Growth  rates,  'Rats, 
'Drinking  water,  Halogens,  Toxicity,  Acetoni- 
triles,  Fertility,  Byproducts,  Reproduction,  Mortal- 
ity. 

The  developmental  toxicity  of  acetonitrile  and  5 
halogenated  derivatives  was  examined  with  an  in 
vivo  teratology  screen  adapted  for  use  in  the 
Long-Evans  rat.  The  screen  was  extended  to  an 
evaluation  of  growth  until  postnatal  days  41-42, 
and  weight  of  several  organs  at  sacrifice.  Acetoni- 
trile was  without  developmental  effects  even  at 
doses  toxic  to  the  dam.  Of  the  halogenated  com- 
pounds, treatment  with  trichloroacetonitrile 
(TCAN)  and  dichloroacetonitrile  (DCAN)  result- 
ed in  reduced  fertility  and  increased  implantation 
failure.  There  was  no  effect  on  litter  size  in  females 
bearing  live  litters,  but  pup  birth  weight  was  re- 
duced in  all  litters  exposed  to  halogenated  com- 
pounds. Perinatal  survival  of  the  pups  was  adverse- 
ly impacted  by  DCAN  and  TCAN.  Postnatal 
growth  until  day  4  was  reduced  by  DCAN  and 
bromochloroacetonitrile  (BCAN)  while  growth 
until  day  42  was  consistently  affected  only  by 
TCAN.  Some  general  observations  were  made  on 
the  usefulness  of  the  criteria  used  in  the  screen,  and 
TCAN,  the  most  toxic  of  the  halogenated,  was 
selected  for  further  in-depth  evaluation.  (Author's 
abstract) 
W88-05497 


TOXICOLOGIC^  STUDIES  OF  CHEMICAL 
MIXTURES  OF  ENVIRONMENTAL  CON- 
CERN AT  THE  NATIONAL  TOXICOLOGY 
PROGRAM:  HEALTH  EFFECTS  OF  GROUND- 
WATER CONTAMINATION, 
National  Toxicology  Program,  Research  Triangle 
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Park.  NC. 

R.  S.  H.  Yang,  and  E.  J.  Rauckman. 

rojdcology  TXCYAC,  Vol.  47,  No.  1/2,  p  15-34, 

December  1987.  4  tab,  54  ref. 

Descriptors:  *Water  pollution  effects,  "Toxicity, 
•Chemical  mixtures,  'Groundwater  pollution, 
•Experimental  design,  •Planning,  Hazardous  mate- 
rials, Waste  dumps,  Groundwater,  Rats,  Inorganic 
compounds,  Organic  compounds.  National  Toxi- 
cology Program. 

In  cooperation  with  the  Agency  for  Toxic  Sub- 
stances and  Disease  Registry,  the  National  Toxi- 
cology Program  is  participating  in  a  Public  Health 
Service  activity  related  to  the  Comprehensive  En- 
vironmental Response,  Compensation  and  Liability 
Act  (Superfund  Act)  by  conducting  toxicology 
studies  on  chemicals  found  in  high-priority  hazard- 
ous waste  sites  and  for  which  adequate  toxicologi- 
cal  data  are  not  available.  As  part  of  this  effort,  a 
project  on  the  toxicology  of  chemical  mixtures  of 
groundwater  contaminants  was  initiated.  The  first 
study  centered  on  the  health  effects  of  groundwat- 
er contaminants,  is  at  the  contractual  stage.  Nine- 
teen organic  and  six  inorganic  chemicals,  selected 
from  more  than  1000  known  groundwater  con- 
taminants, will  be  given  in  drinking  water  to  Fisch- 
er 344  rats  and  B6C3F  sub  1  mice  for  3  or  6 
months.  Controls  and  five  dose  levels,  based  on 
average  concentrations  (i.e.,  baseline  level)  of  indi- 
vidual component  chemicals,  or  0. 1-,  10-,  100-,  or 
1000-fold  of  the  baseline  level,  will  be  used.  Toxi- 
cological  end  points  include  mortality,  clinical 
signs,  water  and  food  consumption,  body  and 
organ  weights,  clinical  pathology  analytes  (eg., 
hematology,  clinical  chemistry  and  urinalysis), 
gross  and  histopathology,  neurobehavioral  tests, 
sperm  morphology  and  vaginal  cytology  evalua- 
tions (SMVCE),  and  cytogenetics.  The  rationale 
behind  the  complex  experimental  design  and  the 
factors  to  consider  when  designing  studies  of  com- 
plex chemical  mixtures  are  summarized.  (Author's 
abstract) 
W88-05498 


COMMUNITY  WATER-CONTACT  PATTERNS 
AND  THE  TRANSMISSION  OF  SCHISTO- 
SOMA HAEMATOBIUM  IN  THE  HIGHVELD 
REGION  OF  ZIMBABWE. 

Blair  Research  Lab.,  Harare  (Zimbabwe). 
Social  Sciences  and  Medicine  SSMDEP,  Vol.  25, 
No.  5,  p  495-505,  September  1987.  3  fig,  9  tab,  30 
ref. 

Descriptors:  'Water  pollution  effects,  •Infection, 
•Schistosomiasis,  *Snails,  *Water  contact  patterns, 
•Zimbabwe,  Diseases,  Pathology,  Human  diseases, 
Human  pathology,  Distribution  patterns.  Seasonal 
variation. 

The  patterns  of  community  water-contact,  their 
relationships  to  Schistosoma  haematobium  infec- 
tion in  the  human  population  and  also  in  Bulinus 
globosus,  snail  host  for  S.  haematobium  and  S. 
mattheei  were  carried  out  at  12  human  water  con- 
tact sites  located  in  stream  habitats  in  the  temper- 
ate highveld  region  of  Zimbabwe  over  a  27-month 
period  during  1982-1984.  It  was  shown  that  water 
contact  was  markedly  heterogeneous  with  sex,  age, 
type  of  activity  and  village  location  being  the 
major  variables  affecting  water-contact  patterns. 
This  heterogeneity  in  contact  appears  to  be  related 
to  variations  in  levels  of  infection  with  S.  haemato- 
bium among  residents  of  the  villages  and  by  sex 
but  in  adults  high  water-contact  was  not  associated 
with  increased  levels  of  infection  and  this  discrep- 
ancy is  attributed  to  the  influence  of  acquired 
immunity  in  adults.  An  association  was  found  be- 
tween total  body  exposure  indices  and  prevalence 
of  S.  haematobium  in  B.  globosus  in  the  cool  dry 
and  hot  dry  period  of  the  year  indicating  that  the 
level  of  input  of  schistosome  eggs  into  the  water 
plays  an  important  role  in  determining  snail  infec- 
tion rates,  although  the  absence  of  clearcut  rela- 
tionships between  the  two  parameters  in  the  rainy 
and  post-rainy  periods  suggest  that  other  factors 
may  be  involved.  (Author's  abstract) 
W88-05499 


EFFECTS  OF  ACID  RAIN  ON  FRESHWATER 
ECOSYSTEMS, 


Department   of  Fisheries  and  Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst 

D,  VV.  Schindler. 

Science  SCIEAS,  Vol.  239,  No.  4836,  p  149-157, 

January  8,  1988.  1  fig,  108  ref. 

Descriptors:  'Water  pollution  effects,  'Acid  rain, 
•Freshwater  ecosystems,  'Aquatic  ecosystems, 
•Literature  review,  Water  pollution,  Ecosystems, 
Reviews,  North  America,  Rainfall,  Neutralization, 
Hydrogen  ion  concentration,  Invertebrates,  Acidic 
water,  Lakes. 

Acid-vulnerable  areas  are  more  numerous  and 
widespread  than  believed  7  years  ago.  Lakes  and 
streams  in  acid-vulnerable  areas  of  northeastern 
North  America  have  suffered  substantial  declines 
in  acid-neutralizing  capability,  the  worst  cases  re- 
sulting in  biological  damage.  Many  invertebrates 
are  very  sensitive  to  acidification,  with  some  disap- 
pearing at  pH  values  as  high  as  6.0.  However,  the 
recent  rate  of  acidification  of  lakes  is  slower  than 
once  predicted,  in  part  the  result  of  decreases  in 
sulfur  oxide  emissions.  A  discussion  of  some  of  the 
processes  that  have  contributed  to  the  acidification 
of  lakes  as  well  as  those  that  have  protected  acid- 
sensitive  freshwaters  is  presented.  (Author's  ab- 
stract) 
W88-05506 


ANTILUNG  CANCER  ACTIVITIES  OF  SELE- 
NIUM, 

Pittsburgh  Univ.,  PA.  Graduate  School  of  Public 

Health. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-05544 


COMPARATIVE  METABOLISM  OF  NI- 
TROAROMATIC  COMPOUNDS  IN  FRESHWA- 
TER, BRACKISH  WATER  AND  MARINE  DE- 
CAPOD CRUSTACEANS, 

California  Univ.,  Davis.  Dept.  of  Environmental 

Toxicology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05560 


ACUTE  AND  SUBCHRONIC  TOXICITY  IN 
RATS  OF  TRANS-1.2-DICHLORO-ETHYLENE 
IN  DRINKING  WATER, 

Medical   Coll.   of  Virginia,   Richmond.   Dept.   of 

Pharmacology  and  Toxicology. 

J.  R.  Hayes,  L.  W.  Condie,  J.  L.  Egle,  and  J.  F. 

Borzelleca. 

Journal  of  the  American  College  of  Toxicology, 

JACTDZ,   Vol.   6,   No.   4,   p  471-478,   February 

1988,  4  tab,  14  ref. 

Descriptors:  'Dichloroethylene,  'Toxicity, 
•Drinking  water,  'Water  pollution,  Chlorinated 
hydrocarbons,  'Rodents,  Organic  compounds, 
Respiration,  Public  health. 

Trans- 1 ,2-dichloroethylene  was  administered  by 
gavage  (acute  studies)  or  in  drinking  water  (subch- 
ronic  studies)  to  male  and  female  Sprague-Dawley 
derived  Charles  River  rats.  The  acute  oral  LD50 
was  7902  mgAg  for  males  and  9939  mgAg  for 
females.  Decreased  activity,  ataxia,  and  depressed 
respiration  preceded  death.  In  the  subchronic 
study,  rats  received  theoretical  daily  doses  of  500, 
2500,  and  3000  mgAg  body  weight/day  for  90 
consecutive  days.  The  actual  daily  doses  were  402, 
1314,  and  3114  mgAg  for  males  and  353,  12,257, 
and  2809  mgAg  for  females.  There  were  no  com- 
pound-related deaths.  There  were  no  consistently 
significant  compound-related  dose-dependent  ad- 
verse effects  on  any  of  the  hematological,  serologi- 
cal, or  urinary  parameters  evaluated.  There  were 
dose-dependent  increases  in  kidney  weights  and 
ratios  in  females.  There  were  no  compound-related 
gross  or  histological  effects.  No  specific  organ  site 
toxicity  could  be  identified.  The  toxicity  from  ex- 
posure to  trans- 1 ,2-dichloroethylene  in  drinking 
water  apparently  is  low  and  probably  does  not 
constitute  a  serious  health  hazard.  (Author's  ab- 
stract) 
W88-05562 


in  i  (is  oi    BLEACHED  KRAF1    Mil  I    I  I 
FLUENT    ON     EARLY     LIFE     STAGES    01 
BROWN  TROUT  (SALMO  TRU  II A  I ..), 
Finnish  Game  and  Fisheries  Resean  li  Inst  ,  Helsin- 
ki Fisheries  Div. 
M.  Vuorinen,  and  P.  J.  Vuorinen. 
Ecotoxicology       and       Environmental       Safety 
EESADV,  Vol.  14,  No.  2,  p  117-128.  6  fig,  1  tab, 
47  ref. 

Descriptors:  'Water  pollution  effects,  'Trout,  'Ef- 
fluents, 'Toxicity,  'Kraft  mills,  'Pulp  wastes, 
Bleached   kraft   mill   effluent,   Eggs,   Life  cycles. 

Brown  trout  (Salmo  trutta  L.)  eggs  fertilized  in 
clean  water  were  incubated  in  bleached  kraft  mill 
effluent  (BKME)  concentrations  of  0,  0.5,  1,  and 
2%  (v/v)  in  a  continuous-flow  system  and  expo- 
sure was  continued  with  the  sac  fry  for  most  of  the 
yolk  sac  stage.  In  addition,  sac  fry  first  incubated 
in  clean  water  were  exposed  after  hatching  to  the 
same  concentrations  for  44  days.  Percentage  hatch- 
ing was  lower  than  in  the  control  only  in  2% 
BKME.  In  all  the  BKME  concentrations,  the 
newly  hatched  sac  fry  were  shorter  than  the  con- 
trols, and  their  heart  rate  was  slower.  All  the  sac 
fry  in  2%  BKME  died  within  3  weeks  after  the 
end  of  hatching.  At  the  late  yolk  sac  stage  the  sac 
fry  in  the  other  concentrations  of  BKME  were 
shorter  and  less  well  developed  than  the  controls. 
Their  wet  and  dry  weights  were  higher  and  their 
water  content  was  lower  because  of  retarded  yolk 
absorption.  Exposure  commencing  after  hatching 
also  caused  retarded  growth  and  development.  In 
the  sac  fry  exposed  to  BKME  only  after  hatching, 
mortality  increased  with  the  concentration  and  all 
the  sac  fry  in  2%  BKME  died  within  4  weeks. 
(Author's  abstract) 
W88-05571 


RESPONSES  OF  TROUT  FRY  (SALMO 
GAIRDNERI)  AND  XENOPUS  LAEVIS  TAD- 
POLES TO  CADMIUM  AND  ZINC, 

Southampton  Univ.  (England).  Dept.  of  Biology. 
C.  Woodall,  N.  Maclean,  and  F.  Crossley. 
Comparative    Biochemistry    and    Physiology    (C) 
CBPCEE,  Vol.  89C,  No.  1,  p  93-99,  January  1988. 
8  tab,  23  ref. 

Descriptors:  'Trout,  'Frogs,  'Cadmium,  'Zinc, 
'Toxicity,  Biosynthesis,  Metallothionein  synthesis, 
Metabolism,  Heavy  metals. 

Toxicity  of  cadmium  chloride  and  zinc  sulfate  in 
solution  has  been  determined  for  Xenopus  tadpoles 
and  rainbow  trout  fry  in  recirculated  water  sys- 
tems. Both  animals  show  approximately  equal  tol- 
erance of  zinc  but  Xenopus  tadpoles  tolerate  cad- 
mium at  approximately  10  times  the  lethal  concen- 
tration for  trout  fry.  In  the  case  of  Xenopus  tad- 
poles, pre-treatment  with  sub-lethal  concentrations 
of  cadmium  or  zinc  protects  against  subsequent 
exposure  to  either  metal.  For  trout  fry,  cadmium 
gives  little  protection  against  later  exposure  to 
either  cadmium  or  zinc,  while  zinc  gives  moderate 
protection  against  either  metal.  Protection  is  attrib- 
uted to  metallothionein  synthesis.  (Author's  ab- 
stract) 
W88-05575 


TOXIC  EFFECT  OF  COPPER  ON  DAPHNIA 
MAGNA  (CRUSTACEA,  CLADOCERA)  WITH 
VARYING  FOOD  CONCENTRATIONS, 

Moscow  State  Univ.  (USSR). 

Y.  L.  Gerasimov. 

Doklady  Biological  Sciences  DKBSAS,  vol.  293, 

No.  1-6,  p  174-176,  September  1987.  2  fig,  2  tab,  5 

ref.    Translated   from    Doklady    Akademii    Nauk 

SSSR,  Vol.  293,  No.  6,  p  1510-1513,  April  1987. 

Descriptors:  'Water  pollution,  'Daphnia, 
'Copper,  'Toxicity,  *Chlorella,  Postembryonic 
development,  Food  density,  Heavy  metals. 

The  goal  of  this  work  was  to  estimate  the  toxic 
action  of  copper  ions  on  the  survival,  growth,  and 
reproduction  of  Daphnia  magna  Straus  at  varying 
food  concentrations.  Newborn  Daphnia  specimens 
of  a  single  size  were  placed  in  an  open  glass  beaker 
filled   with   300  ml   of  media,    15   specimens  per 
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beaker.  The  media  was  prepared  with  tap  water 
(left  standing  for  3-4  days)  to  which  the  toxicant, 
CuC12,  was  added.  Food,  the  alga  Chlorella  vul- 
garis, was  also  added.  Copper  concentrations  (from 
Cu(++)  ions)  were  0.01,  0.05,  0.06,  and  0.1  mg 
per  liter.  Chlorella  densities  of  50,000  (low  densi- 
ty), 150,000  (medium  density),  and  400,000  (high 
density)  cells  per  ml  were  used.  The  results  of  the 
experiment  showed  that,  in  the  control  variants  (no 
copper),  and  in  Cu  concentrations  of  0.01  and  0.05 
mg  per  1,  survival  of  Daphnia  was  best  under 
conditions  of  greater  food  density,  and  was  consid- 
erably worse  under  medium  and  low  densities.  In 
those  variants  where  toxicant  concentrations  were 
0.06  and  0.1  mg  per  1,  improved  food  conditions 
had  almost  no  influence  on  daphnia  survival. 
Copper  slowed  postembryonic  development  at 
concentrations  of  0.06  mg  per  1  and  higher.  (Rose- 
man-PTT) 
W88-05576 


LONG-TERM  EFFECTS  OF  TREATED  DO- 
MESTIC WASTEWATER  ON  BROWN  TROUT, 

Pennsylvania  Cooperative  Fish  and  Wildlife  Re- 
search Unit,  University  Park. 
R.  F.  Carline,  A.  J.  Benson,  and  H.  Rothenbacher. 
Water  Research  WATRAG,  Vol.  21,  No.  11,  p 
1409-1415,  November  1987.  2  fig,  4  tab,  20  ref. 

Descriptors:  'Wastewater,  *Water  pollution  ef- 
fects, "Trout,  "Treated  wastewater,  "Municipal 
wastewater,  "Ammonia,  Domestic  wastes, 
Wastewater,  Water  pollution,  Fish,  Growth,  Fish 
behavior,  Gills,  Toxicity,  Sublethal  effects,  Ef- 
fluents, Spring  Creek,  Pennsylvania. 

A  12-month  bioassay  was  conducted  to  determine 
the  effects  of  unchlorinated,  treated,  domestic 
wastewater  from  the  Spring  Creek  Pollution  Con- 
trol Facility  in  Pennsylvania  on  survival,  growth, 
swimming  performance,  and  gill  tissue  of  brown 
trout  (Salmo  trutta)  in  Spring  Creek.  Ammonia 
was  the  toxicant  of  concern  because  the  facility's 
effluent  contained  concentrations  of  ammonia  that 
seasonally  exceeded  the  U.S.  Environmental  Pro- 
tection Agency  (EPA)  recommendations  in  the 
late  winter  and  spring  months.  Juvenile  brown 
trout  (initial  weight  of  2),  which  were  exposed  to 
six  concentrations  (0-37%)  of  effluent,  were  fed  a 
restricted  ration,  so  that  growth  rates  were  similar 
to  those  of  wild,  stream  residents.  At  the  highest 
effluent  concentration,  monthly  mean  concentra- 
tions of  un-ionized  ammonia  ranged  from  0.004  to 
0.055  mg/1  NH3-N  (atomic  weight  =  14);  these 
concentrations  exceeded  the  EPA  criterion  of 
0.016  mg/1  about  40%  of  the  time.  There  were  no 
significant  effects  of  effluent  concentration  on  sur- 
vival, growth,  or  swimming  performance  of  brown 
trout,  but  the  degree  of  damage  to  gills  was  direct- 
ly related  to  effluent  concentration.  (Wood-PTT) 
W88-05600 


SPATIAL  AND  TEMPORAL  VARIATION  IN 
HYPOLIMNETIC  OXYGEN  DEFICITS  OF  A 
MULTIDEPRESSION  LAKE, 

Baylor  Univ.,  Waco,  TX.  Dept.  of  Biology. 

O.  T.  Lind. 

Limnology  and  Oceanography  LIOCAH,  Vol.  32, 

No.  3,  p  740-744,  May  1987.  1  fig,  3  tab,  17  ref. 

Descriptors:  "Limnology,  "Hypolimnion,  "Oxygen 
deficit,  "Eutrophication,  "Douglas  Lake,  Spatial 
distribution,  Temporal  distribution,  Distribution, 
Land  use,  Temperature,  Water  temperature, 
Oxygen,  Dissolved  oxygen,  Lakes,  Eutrophic 
lakes. 

Marked  differences  in  areal  hypolimnetic  oxygen 
deficits  were  found  among  three  depressions  of 
Douglas  Lake,  Michigan.  These  differences  were 
similar  to  those  measured  11  yr  before,  and  indi- 
cate that  regional  patterns  of  nutrient  input,  pro- 
duction, and  eutrophication  exist.  The  patterns  are 
related  to  lakeshore  land  use  and  development. 
The  rate  of  eutrophication  has  accelerated  across 
the  lake  over  the  11 -yr  span.  This  increase  in 
eutrophication  rate  would  not  have  been  detected 
had  not  the  hypolimnetic  oxygen  deficit  data  also 
taken  into  account  the  differences  in  hypolimnetic 
temperatures  between  the  two  studies.  In  fact, 
without  considering  temperature,  it  would  have 


been  concludeed,  that  the  rate  of  eutrophication 

was  lessening.  (Author's  abstract) 

W88-05609 


DISPOSITION  OF  TOXIC  PCB  CONGENERS 
IN  SNAPPING  TURTLE  EGGS:  EXPRESSED 
AS  TOXIC  EQUIVALENTS  OF  TCDD, 

State  Univ.  of  New  York  at  Albany.   Dept.   of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05618 


POLYCHLORINATED  BIPHENYLS  IN  BLUE 
CRABS  FROM  SOUTH  CAROLINA, 

South  Carolina  State  Dept.  of  Health  and  Environ- 
mental Control,  Columbia. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05620 


PCB  CONCENTRATIONS  IN  WESTER  FLOUN- 
DER FROM  LONG  ISLAND  SOUND,  1984-1986, 

National  Marine  Fisheries  Service,  Milford,  CT. 

Milford  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
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TOXICITY  OF  METHYLENE  CHLORIDE  TO 
LIFE  STAGES  OF  THE  FATHEAD  MINNOW, 
PIMEPHALES  PROMELAS  RAFTNESQUE, 

Dow  Chemical  Co.,  Midland,  MI.  Dept.  Health 

and  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-05622 


POLYCHLORINATED  DIBENZO-P-DIOXINS 
IN  BLUE  MUSSEL  FROM  MARINE  COASTAL 
WATER  IN  JAPAN, 

Setsunan  Univ.,  Neyagawa  (Japan). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05623 


ACUTE  TOXICITY  OF  CADMIUM  TO  EIGHT 
SPECIES  OF  MARINE  AMPHIPOD  AND 
ISOPOD  CRUSTACEANS  FROM  SOUTHERN 
CALIFORNIA, 

Korea  Ocean  Research  and  Development  Inst., 

Seoul  (Republic  of  Korea). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05624 


AS,  CD,  CU,  PB,  HG,  AND  ZN  IN  FISH  FROM 
THE  ALEXANDRIA  REGION,  EGYPT, 

Institute  of  Oceanography  and  Fisheries,  Alexan- 
dria (Egypt). 

A.  Ei  Nabawi,  B.  Heinzow,  and  H.  Kruse. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  39,  No.  5,  p  889-897, 
November,  1987.  1  fig,  3  tab,  16  ref. 

Descriptors:  "Arsenic,  "Cadmium,  "Copper,  "Mer- 
cury, "Zinc,  "Fish,  "Egypt,  "Tissue  analysis,  Tila- 
pia,  Muscle,  Liver,  Heavy  metals,  Photometry, 
Atomic  absorption  spectrophotometry,  Public 
health. 

Metal  concentrations  were  determined  in  samples 
of  several  fish  species  collected  from  Abu  Qir  Bay, 
Idku  Lake,  and  Maryut  Lake.  Total  residues  are 
usually  slightly  higher  in  organs  than  in  muscle 
tissue.  Interspecies  variation  was  observed  in  the 
concentration  of  essential  and  toxic  chemicals,  but 
only  mercury  in  two  species,  Pagellus  erythrinus 
and  Sphyraena  sphyraena,  could  exceed  the  rec- 
ommended limits  for  human  intake  if  more  than  3 
kg  are  consumed  per  week.  It  is  concluded  that 
consumption  of  fish  from  the  Alexandria  region 
does  not  pose  a  health  hazard.  (Doria-PTT) 
W88-05625 


ACUTE  TOXICITY  OF  ZINC  TO  JUVENILE 
AND  SUBADULT  RAINBOW  TROUT,  SALMO 
GAIRDNERI, 

Scarborough  Coll.,  Westhill  (Ontario).   Life  Sci- 
ences Div. 
For  primary  bibliographic  entry  see  Field  5B. 
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FIELD  STUDY  OF  THE  TOXICITY  OF  TWO 
OILS  AND  A  DISPERSANT  TO  THE  MAN- 
GROVE AVICENNIA  MARINA, 

Adelaide  Univ.  (Australia).  Centre  of  Environmen- 
tal Studies. 

J.  A.  Wardrop,  A.  J.  Butler,  and  J.  E.  Johnson. 
Marine  Biology  MBIOAJ,  Vol.  96,  No.  1,  p  151- 
156,  October,  1987.  4  fig,  3  tab,  24  ref. 

Descriptors:  "Phytotoxicity,  "Oil  spills,  "Water 
pollution  effects,  "Field  tests,  "Organic  com- 
pounds, "Mangrove  swamps,  "Coastal  waters, 
Crude  oil,  Oil,  Swamps,  Toxicity,  Shores,  Coasts, 
Leaves,  Plant  physiology. 

The  relative  toxicities  of  Arabian  Light  crude  oil, 
Tirrawarra  crude  oil,  Dispersant  BP-AB,  and  mix- 
tures of  oils  and  dispersant  were  assessed  on  30 
mangroves,  Avicennia  marina  var.  resinifera,  in  a 
coastal  fringe  on  the  eastern  shore  of  Gulf  St. 
Vincent,  South  Australia.  Five  treatments  were 
applied:  100%  Arabian  Light  crude  oil,  100% 
Tirrawarra  crude  oil,  Arabian  Light  crude  oil  plus 
dispersant  (1:1),  Tirrawarra  crude  oil  plus  dispers- 
ant (1:1),  and  100%  dispersant.  Five  mangroves 
were  used  for  each  of  the  treatments  and  five  as 
controls.  Defoliation,  leaf  damage,  pneumatophore 
damage,  flowering,  and  fruiting  were  monitored 
for  three  years.  Initially,  the  toxicity  of  both  oils 
was  increased  by  the  addition  of  dispersant; 
Tirrawarra  crude  oil  plus  dispersant  caused  signifi- 
cant defoliation.  100%  Tirrawarra  crude  oil  was 
more  toxic  than  100%  Arabian  Light  crude  oil;  the 
former  caused  significant  leaf  damage  from  Week  4 
to  Week  12  after  treatment.  After  Week  49,  pro- 
duction of  new  leaves  was  significantly  greater  in 
the  Arabian  Light  crude  oil  plus  dispersant  treat- 
ment than  with  the  Arabian  Light  crude  oil.  No 
such  difference  was  found  between  the  Tirrawarra 
treatments.  Twelve  to  26  weeks  after  treatment, 
partial  pneumatophore  damage  was  observed  in  all 
treatments.  No  atypical  flower  or  fruit  production 
was  observed.  (Author's  abstract) 
W88-05646 


EYIPACT  OF  ACID  MINE  DRAINAGE  ON  THE 
STREAM  ECOSYSTEM:  PART  I, 

California  State  Coll.,  PA.  Dept.  of  Biological  and 
Environmental  Sciences. 
W.  G  Kimmel. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  21,  No.  1,  p  18-21,  January- 
February,  1988.  2  tab,  1  ref. 

Descriptors:  "Acid  mine  drainage,  "Aquatic  envi- 
ronment, "Water  pollution  effects,  "Streams, 
"Acidity,  Mine  drainage,  Environment,  Sulfur, 
Sulfuric  acid,  Coal  mining,  Chemical  reactions, 
Iron,  Chemical  properties. 

Acid  mine  drainage  has  destroyed  countless  aquat- 
ic ecosystems  in  coal-mining  areas  in  Pennsylvania. 
The  factors  governing  the  sensitivity  of  stream 
ecosystems  to  acidification  are  discussed;  the  prin- 
cipal factors  are  size  of  drainage  area  and  buffering 
capacity.  The  formation  of  acid  mine  drainage  is 
also  discussed;  the  complex  reactions  involved  are 
chemical  and  biochemical  in  nature,  and  are  in- 
creased by  the  activities  of  Thiobacillus  and  Ferro- 
bacillus  spp.  Criteria  for  recognizing  acid  mine 
drainage  are  presented  based  on  pH,  Fe,  S04, 
suspended  and  dissolved  solids,  hardness,  and  relat- 
ed parameters.  Cessation  of  active  mining  does  not 
always  halt  the  production  of  acid  mine  drainage, 
and  it  is  concluded  that  America's  energy  prob- 
lems are  likely  to  accelerate  environmental  degra- 
dation if  proper  controls  are  not  enforced.  (Doria- 
PTT) 
W88-05648 


DRINKING  WATER  MICROBIOLOGY. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-05707 
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Effects  Of  Pollution — Group  5C 


PARADISE  STEAM  ELECTRIC  PLANT,  ASH- 
POND  TOXICITY  BIOMONITORING  STUDY  - 
OCTOBER  1986, 

Tennessee  Valley  Authority,   Knoxvillc.   Div.  of 

Air  and  Water  Resources. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-05710 


MUSSELWATCHING      IN      THE      BUFFALO 
RIVER,  TIMES  BEACH  AND  LAKE  ERIE, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-05720 


WES-TNO    CONTAMINANT    MOBILITY    RE- 
SEARCH, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05721 


PRELIMINARY  INVENTORY  OF  PLANK- 
TONIC  AND  BENTHIC  ORGANISMS  AT 
TIMES  BEACH, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-05723 


PROCEEDINGS  OF  THE  1986  INTERNATION- 
AL SYMPOSIUM  ON  BIOFOULED 
AQUIFERS:  PREVENTION  AND  RESTORA- 
TION. 

American  Water  Resources  Association,  Bethesda, 

MD. 

American  Water  Resources  Association,  Bethesda, 

Maryland.     1987.     183    p.    EPA    Contract    No. 

CR812759-01-0.  Edited  by  D.  Roy  Cullimore. 

Descriptors:  'Aquifer  characteristics,  *Biofilms, 
•Clogging,  *Biofouled  aquifers,  *Water  pollution 
effects,  'Groundwater  quality,  Corrosin,  Fouling, 
Water  quality,  Aquifers,  Biological  studies,  Biode- 
gradation,  Organic  compounds,  Plankton,  Slime, 
Oxidation,  Inorganic  compounds. 

Biofouled  aquifers  have  only  recently  been  recog- 
nized as  a  natural  phenomenon  of  considerable 
potential  importance.  The  obvious  connotation  is 
that  the  effects  of  this  biological  activity  are  dele- 
terious to  the  functioning  of  the  aquifer.  This  is 
indeed  supported  by  both  the  reduced  flow  result- 
ing from  copious  biofilm  (slime)  and  freely  sus- 
pended (planktonic)  microorganisms  present  in  the 
system.  Favorable  features  of  biofouling  include 
the  ability  of  the  intrinsic  flora  to  undertake  the 
biodegradation  of  organic  pollutants  and  (via  oxi- 
dation/reduction or  direct  uptake)  remove  various 
specific  inorganic  components  (eg.,  iron,  manga- 
nese) from  the  aqueous.  The  International  Sympo- 
sium on  Biofouled  Aquifers:  Prevention  and  Resto- 
ration was  organized  by  the  American  Water  Re- 
sources Association  and  held  in  November  1986.  It 
represented  a  serious  effort  to  come  to  terms  with 
the  various  factors  interacting  both  positively  and 
negatively  within  a  biofouled  aquifer  and  potential 
to  control  them.  The  proceedings  of  this  symposi- 
um represents  an  attempt  to  interject  the  microbio- 
logical and  biochemical  aspects  into  the  more  hy- 
drological  aspects  of  biofouling  in  aquifers.  While 
the  primary  applied  interest  has  been  focused 
around  corrosion  and  biodegradation,  the  symposi- 
um was  designed  to  center  around  the  primary 
source  of  these  activities  -  the  biofilm  and  its 
functioning.  (See  W88-05724  thru  W88-05746) 
(Lantz-PTT) 
W88-05724 


ECOLOGY  OF  IRON  AND  MANGANESE  BAC- 
TERIA IN  UNDERGROUND  WATER, 

Institute  for  Technology  of  Nuclear  and  Other 
Mineral  Raw  Materials,  Belgrade  (Yugoslavia). 
For  primary  bibliographic  entry  see  Field  2F. 
W88-05727 


PHYSICO-CHEMICAL  FACTORS  IN  INFLU- 
ENCING THE  BIOFOULING  OF  GROUND- 
WATER, 

Regina  Water  Research  Inst.  (Saskatchewan). 
For  primary  bibliographic  entry  see  Field  2F. 
W88-05728 


CLOGGING  OF  DISCHARGE  WELLS  IN  THE 
NETHERLANDS  II:  CAUSES  AND  PREVEN- 
TION, 

Keuringsinstituut  voor  Waterleidingartikelen,  Rijs- 

wijk  (Netherlands). 

For  primary  bibliographic  entry  see  Field  2F. 

W88-05730 


BIOFILMS  IN  POROUS  MEDIA, 

Montana  State  Univ.,  Bozeman.  Inst,  for  Biological 

and  Chemical  Process  Analysis. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-05731 


OXIDATION  PROCESSES  OF  IRON  IN 
GROUND  WATER  -  CAUSES  AND  MEASURES, 

Stockholm  Univ.  (Sweden).  Dept.  of  Geology. 
R.  O.  Hallberg,  and  C.  Nalser. 
IN:  Proceedings  of  the  1986  International  Sympo- 
sium on  Biofouled  Aquifers:  Prevention  and  Resto- 
ration, 1987.  p  143-155,  5  fig,  2  tab,  6  ref. 

Descriptors:  'Oxidation,  'Iron,  'Groundwater 
quality,  'Clogging,  'Water  pollution  effects, 
•Water  quality  control,  Well  screens,  Bacterial 
growth,  Oxalic  acid,  Hydrogen  ion  concentration, 
Water  treatment,  Wells. 

The  most  common  kinds  of  well-clogging,  those 
caused  by  iron  and  manganese  deposits  are  dis- 
cussed. The  mechanism  for  the  precipitation  of 
iron  involving  the  species  Gallionella  is  not  under- 
stood. Therefore,  thermodynamic  calculations  do 
not  agree  with  field  observations  of  bacterial  ac- 
tivities. Sheath-forming  iron  bacteria,  e.g.,  of  the 
species  Leptothrix,  do  not  oxidize  iron  but  merely 
act  as  precipitating  sites  for  iron  deposits  and  do 
not  directly  relate  to  the  thermodynamic  calcula- 
tions. A  method  using  oxalic  acid  is  introduced  for 
quick  short-term  rehabilitation  of  groundwater 
wells.  This  treatment  follows  this  stepwise  proce- 
dure: (1)  Record  initial  specific  capacity;  (2) 
Record  pH  in  the  well  and,  if  available,  in  addi- 
tional wells  in  its  vicinity;  (3)  Oxalic  acid  with  a 
concentration  of  1-2%  is  added  to  the  well.  The 
amount  of  water  added  will  determine  the  treat- 
ment ozone  outside  the  screen.  Usually,  a  treat- 
ment zone  of  0.5  m  is  sufficient;  (4)  A  reaction  time 
of  12-24  hours  is  recommended.  pH  of  the  well 
should  be  monitored  at  intervals  throughout  the 
reaction  time.  If  pH  exceeds  3,  more  acid  should  be 
added;  (5)  The  well  shall  be  pumped  until  the 
initial  pH  is  obtained  within  a  few  tenths;  and  (6) 
Determine  final  specific  capacity.  If  required,  the 
treatment  should  be  repeated.  The  only  way  to 
prevent  a  well  from  biofouling  is  to  relocate  the 
bacterially  active  zone  from  the  well-screen  to  a 
place  where  precipitation  of  iron  can  take  place 
without  affecting  the  capacity  of  the  well.  (See 
also  W88-05724)  (Lantz-PTT) 
W88-05739 


PERSISTENCE  OF  BIOLOGICALLY  ACTIVE 
COMPOUNDS  IN  AQUATIC  SYSTEMS, 

Wyoming  Univ.,  Laramie. 

A.  M.  Boelter,  J.  D.  Fernandez,  J.  S.  Meyer,  D.  A. 

Sanchez,  and  H.  L.  Bergman. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE87-007752. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Report  No.  DOE/ER/60071-1,  November  1986. 

Final  Report.  45  p,  1  fig,  12  tab,  22  ref,  append. 

DOE  Contract  No.  DE- AC02-82ER6007 1 . 

Descriptors:  'Water  quality,  'Retort  water,  'Oil 
wastes,  'Aquatic  environment,  'Path  of  pollutants, 
'Bioassays,  Fate  of  pollutants,  Biomonitoring,  Ma- 
croinvertebrates,  Minnows,  Leachates,  Water  pol- 
lution effects,  Lysimeters,  Toxicity,  Colorado,  Oil 
shale. 

Waters  collected  from  two  study  sites  were  tested 
for  persistence  of  biologically  active  compounds  as 


the  walers  percolated  through  experimental  medw 
At  the  first  sue,  the  Paraho  I.ysimeter  in  Anvil 
Points,  Colorado,  two  leachate  samples  (early  and 
late  flow  in  Spring  1983)  were  collected  from  each 
of  four  piles  of  processed  oil  shale  overlain  by 
different  thicknesses  of  soil.  Although  water  qual- 
ity differed  among  samples,  six  of  eight  lysimctcr 
leachates  tested  were  acutely  toxic  to  an  aquatic 
invertebrate,  Daphnia  magna,  and  five  were  acute- 
ly toxic  to  fathead  minnows  (Pimephales  prome- 
las).  MgS04  and  Na2S04  dominated  the  chemical 
composition  of  leachates  and  apparently  contribut- 
ed most  of  the  observed  toxicity.  Water  collected 
from  a  modified  in  situ  (MIS)  retort  at  the  second 
site,  Tract  C-a  near  Meeker,  Colorado,  was  perco- 
lated through  columns  containing  three  different 
types  of  soil.  Raw  leachate  from  the  MIS  spent 
shale  (hereafter  referred  to  as  the  retort  water)  was 
acutely  toxic  to  an  aquatic  invertebrate,  Cerio- 
daphnia  dubia.  The  toxicity  of  samples  from  nine 
pore  volumes  of  retort  water  percolating  through  a 
column  containing  a  sandy  soil  increased  with  suc- 
cessive pore  volumes,  but  leachate  toxicity  never 
equaled  the  toxicity  of  the  retort  water.  In  con- 
trast, the  first  pore  volumes  of  retort  water  or 
reconstituted  water  leached  through  a  sandy  loam 
soil  collected  on  Tract  C-a  were  more  toxic  than 
the  retort  water;  however,  the  second  pore  vol- 
umes of  leachates  were  not  toxic.  First  pore 
volume  leachates  of  retort  water  percolating 
through  a  sandy  clay  loam  soil  were  much  less 
toxic  than  the  retort  water;  second  pore  volume 
leachates  were  not  toxic.  (Author's  abstract) 
W88-05747 


ASSESSMENT  OF  GREAT  LAKES  TILLAGE 
PRACTICES  AND  THEIR  POTENTIAL 
IMPACT  ON  WATER  QUALITY, 

Ohio  State  Univ.,  Columbus. 
T.  J.  Logan. 

IN:  Effects  of  Conservation  Tillage  on  Ground- 
water Quality:  Nitrates  and  Pesticides.  Lewis  Pub- 
lishers, Chelsea,  Michigan.  1987.  p  271-276,  9  ref. 

Descriptors:  'Nonpoint  sources,  'Great  Lakes, 
'Water  quality  control,  'Water  pollution  preven- 
tion, 'Agricultural  practices,  'Water  pollution 
sources,  Tillage,  Leaching,  Path  of  pollutants, 
Groundwater  pollution,  Nitrogen,  Nitrates,  Fertil- 
izers, Environmental  effects. 

Water  quality  problems  associated  with  agricultur- 
al production  are  of  particular  concern  in  the 
Great  Lakes  Basin  because  of  the  intensive  use  of 
lands  in  this  area  for  grain  crops,  the  high  net 
precipitation  over  evapotranspiration  which  results 
in  significant  runoff  and  leaching,  and  the  proximi- 
ty of  these  lands  to  one  of  the  world's  largest 
bodies  of  freshwater.  Conservation  tillage  is  being 
promoted  in  the  Basin  for  control  of  nonpoint 
sources  of  phosphorus  to  the  Great  Lakes  and  the 
data  indicate  that  Basin  farmers  are  adopting  this 
practice  at  a  steady  rate  although  most  are  shifting 
to  a  system  minimizing  tillage  rather  than  to  strict- 
ly no-till.  Corn,  soybeans,  and  winter  wheat  are  the 
major  crops  of  the  region  and,  of  these,  only  corn 
receives  nitrogen  fertilizer  at  rates  which  could 
contribute  significantly  to  losses  of  nitrate  in  runoff 
and  tile  drainage  or  movement  to  groundwater. 
This  potential  for  nitrate  contamination  of  surface 
and  groundwater  with  corn  fertilization  is  a  conse- 
quence of  less-than-precise  nitrogen  fertilizer  rec- 
ommendations and  less-than-efficient  timing  of  fer- 
tilizer applications,  regardless  of  the  tillage  system 
used.  The  accelerated  adoption  of  conservation 
tillage  is,  therefore,  unlikely  to  have  much  of  an 
impact  on  these  losses  except  to  the  extent  that 
changes  in  hydrology  with  tillage  may  change  the 
relative  losses  of  nitrate  to  surface  versus  ground- 
water. The  increased  infiltration,  and  potential  for 
increased  groundwater  contamination,  observed 
with  no-till  on  well-drained  soils  is  less  likely  to 
occur  on  the  more  poorly-drained  till  soils  of  the 
Great  Lakes  Basin  where  runoff  and  tile  drainage 
are  greater  than  movement  to  groundwater.  Weed 
and  pest  pressures  on  the  major  grain  crops  of  the 
Basin  are  relatively  low  compared  to  conditions  in 
the  southern  U.S.  (See  also  W88-05759)  (Lantz- 
PTT) 
W88-05775 


73 
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Group  5C — Effects  Of  Pollution 

EFFECTS  OF  BLACK  ROCK  HARBOR 
DREDGED  MATERIAL  ON  THE  HISTOPATH- 
OLOGY  OF  THE  BLUE  MUSSEL  MYTILUS 
EDULIS  AND  POLYCHAETE  WORM 
NEPHTYS  INCISA  AFTER  LABORATORY 
AND  FIELD  EXPOSURES, 
Environmental  Research  Lab.,  Narragansett,  RI. 
P.  P.  Yevich,  C.  Yevich,  and  G.  Pesch. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  ADA-188152. 
Price  codes:  A08  in  paper  copy;  A01  in  microfiche. 
Technical  Report  No.  D-87-8,  September  1987. 
Final  Report.  156  p,  43  fig,  22  tab,  25  ref. 

Descriptors:  *Water  pollution  effects,  *Black  Rock 
Harbor,  *Histopathology,  'Mussels,  'Worms, 
•Dredging,  Field  tests,  Tissue  analysis,  Dredged 
material,  Waste  disposal,  Gills,  Bioaccumulation, 
Biological  studies,  Connecticut. 

A  study  was  conducted  to  field  verify  histopatho- 
logical  changes  in  two  aquatic  species,  Mytilus 
edulis  and  Nephtys  incisa,  by  comparing  histologi- 
cal changes  under  both  laboratory  and  field  expo- 
sures to  contaminated  dredged  material.  A  second 
objective  of  the  study  was  to  determine  the  degree 
of  correlation  between  tissue  residues  resulting 
from  bioaccumulation  of  dredged  material  con- 
taminants with  histopathological  changes.  A  labo- 
ratory dosing  system  was  designed  to  deliver  a 
constant  exposure  concentration  of  suspended 
Black  Rock  Harbor  (BRH)  sediment  to  the  blue 
mussel  Mytilus  edulis  and  the  polychaete  worm 
Nephtys  incisa.  Residue  concentrations  in  both 
mussels  and  worms,  particularly  stable  compounds 
such  as  polychlorinated  biphenyls  (PCBs),  were 
closely  related  to  exposure  concentrations.  Histo- 
pathological changes  were  seen  in  the  female  re- 
productive tract,  gills,  and  gastrointestinal  tract  for 
M.  edulis  and  the  parapodial  epidermis  for  N. 
incisa.  Field  exposure  estimates  of  BRH  suspended 
sediments  at  1  m  above  the  sediment-water  inter- 
face indicated  that  maximum  concentrations  oc- 
curred during  the  disposal  operation,  after  which 
exposure  concentrations  and  tissue  concentrations 
of  BRH  contaminants  decreased  to  background 
within  1  to  2  months.  The  general  lack  of  exposure 
to  BRH  sediments  in  the  field  resulted  in  no  ob- 
served histopathological  changes  in  M.  edulis;  con- 
sequently, no  residue-effects  relationships  could  be 
determined.  The  laboratory-field  comparison  for 
M.  edulis  is  based  upon  a  comparison  of  exposure 
conditions  estimated  from  tissue  residues  and 
chemical  data.  Cluster  analysis  of  the  M.  edulis 
residue  data  indicates  that  field  residues  are  most 
similar  to  laboratory  exposures  to  reference  materi- 
al. Field  residues  during  disposal,  though  elevated, 
are  less  than  those  reported  for  the  lowest  labora- 
tory exposure  (1.5  mg/L)  to  BRH  sediment.  Labo- 
ratory results  for  N.  incisa  show  significant  in- 
creases in  tissue  residue  values.  The  only  histopath- 
ological observation  was  a  darkening  and  thicken- 
ing of  the  epidermal  tissue  of  the  parapodia. 
(Lantz-PTT) 
W88-05847 


EMERSION  IN  THE  MANGROVE  FOREST 
FISH  RrVULUS  MARMORATUS:  A  UNIQUE 
RESPONSE  TO  HYDROGEN  SULFIDE, 

Charleston  Coll.,  SC. 

For  primary  bibliographic  entry  see  Field  2L. 
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EFFECTS  OF  BLACK  ROCK  HARBOR 
DREDGED  MATERIAL  ON  THE  SCOPE  FOR 
GROWTH  OF  THE  BLUE  MUSSEL,  MYTILUS 
EDULIS,  AFTER  LABORATORY  AND  FIELD 
EXPOSURES, 

Environmental  Research  Lab.,  Narragansett,  RI. 
W.  G.  Nelson,  D.  K.  Phelps,  W.  B.  Galloway,  P. 
F.  Rogerson,  and  R.  J.  Pruell. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Technical  Report 
D-87-7,  September  1987.  Final  Report.  118  p,  30 
fig,  17  tab,  33  ref. 

Descriptors:  *Black  Rock  Harbor,  'Mussels, 
•Water  pollution  effects,  'Dredging,  Field  tests, 
Tissue  analysis,  Bioaccumulation,  Biological  stud- 
ies, Growth,  Connecticut,  Polychlorinated  biphen- 
yls, Waste  disposal. 


A  study  was  conducted  to  investigate  residue- 
effect  relationships  between  tissue  residue  concen- 
trations and  the  scope  for  growth  of  the  blue 
mussel,  Mytilus  edulis,  after  exposure  in  the  labora- 
tory and  the  field  to  dredged  material  from  Black 
Rock  Harbor  (BRH),  Bridgeport,  Connecticut.  A 
second  objective  included  field  verification  of  the 
laboratory  results.  A  laboratory  system  was  used 
to  provide  a  constant  exposure  concentration  rang- 
ing from  0  to  10  mg/L  of  suspended  BRH  sedi- 
ment. Residue  concentrations  in  mussels,  particu- 
larly stable  compounds  such  as  polychlorinated 
biphenyls,  were  found  to  be  closely  related  to 
exposure  concentration.  Scope  for  growth,  clear- 
ance rates,  and  shell  growth  measurements  were 
inversely  related  to  BRH  exposure  and  subsequent 
tissue  residues,  with  concentrations  as  low  as  1.5 
mg/L  of  BRH  material  causing  negative  biological 
effects.  In  the  field,  mussels  were  placed  along  a 
transect  from  the  center  of  the  disposal  mound  to  a 
clean  area  distant  from  the  disposal  mound.  Expo- 
sure estimates  indicated  that  the  maximum  concen- 
tration BRH  material  occurred  during  the  disposal 
operation,  after  which  both  exposure  and  tissue 
residue  concentrations  decreased  dramatically.  Of 
the  measurements  made  at  the  four  field  stations 
during  the  course  of  the  study,  a  reduction  in  the 
scope  for  growth  of  mussels,  attributable  to  BRH 
material,  was  observed  only  once.  The  estimated 
concentration  of  BRH  suspended  material  (0.7  to 
0.2  mg/L)  during  that  collection,  8  weeks  postdis- 
posal,  was  very  close  to  the  lowest  concentration 
affecting  the  scope  for  growth  in  the  laboratory 
experiments  (1.5  mg/L).  (Author's  abstract) 
W88-05860 


EMPIRICAL  METHODS  FOR  PREDICTING 
EUTROPHICATION  IN  IMPOUNDMENTS. 
REPORT  4:  PHASE  III,  APPLICATIONS 
MANUAL, 

For  primary  bibliographic  entry  see  Field  7C. 
W88-05861 


ALTERNATIVES  FOR  IDENTIFYING  STATIS- 
TICALLY SIGNIFICANT  DIFFERENCES, 

For  primary  bibliographic  entry  see  Field  7C. 
W88-05886 


EMPIRICAL     POWER     COMPARISONS     OF 
SOME  TESTS  FOR  TREND, 

Waterloo    Univ.    (Ontario).    Dept.    of    Systems 

Design  Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-05888 


PESTICIDE  ASSESSMENT  GUIDELINES,  SUB- 
DIVISION E,  HAZARD  EVALUATION:  WILD- 
LIFE AND  AQUATIC  ORGANISMS, 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Pesticide  Programs. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-05906 


CORPS'  ENVIRONMENTAL  EFFECTS  OF 
DREDGING  PROGRAMS, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
R.  M.  Engler,  T.  R.  Patin,  and  R.  F.  Theriot. 
Available  from  the  National  Technical  Information 
Service,    Springfield,    VA.    22161.    Miscellaneous 
Paper  D-88-2,  February  1988.  Final  Report.  13  p. 

Descriptors:  'Spoil  disposal,  'Dredging,  'Environ- 
mental effects,  Research  needs,  Project  planning, 
Information  exchange,  Waste  disposal. 

Prior  to  the  1970s,  little  research  was  conducted  by 
the  Corps  of  Engineers,  or  by  other  agencies,  on 
the  environmental  effects  of  dredging  and  dredged 
material  disposal.  Within  the  past  15  years,  major 
research  has  been  conducted  and  is  continuing  in 
high-priority  areas.  The  Corps  has  a  three-element 
approach  to  better  understanding  the  environmen- 
tal impacts  of  dredging  operations.  Through  the 
Dredging  Operations  Technical  Support  (DOTS) 
program,  direct  field  assistance  is  available  and  a 
dredged  material  management  program  places  the 
research  developed  in  a  user-oriented  framework. 


Research  is  conducted  under  Long-term  Effects  of 
Dredging  Operations  Program  (LEDO)  and  the 
Wetlands  Research  Program  (WRP),  while  results 
are  verified  under  the  Field  Verification  Program 
(FVP).  The  Corps  of  Engineers  has,  through  the 
Environmental  Effects  of  Dredging  Programs 
(EEDP),  an  innovative  and  active  technology 
transfer  program  through  the  mechanism  of  pro- 
viding direct  technical  assistance  to  the  field,  and  a 
means  to  address  high-priority  research  needs  on  a 
continuing  basis.  (Lantz-PTT) 
W88-05909 


5D.  Waste  Treatment  Processes 


NEW  ROUTES  BUOY  EFFORTS  TO  TRIM 
HEAVY-METAL  WASTES, 

J.  Chowdhury. 

Chemical  Engineering  CHEEA3,  Vol.  94,  No.  14, 

p  26-27,  October  12,  1987. 

Descriptors:  'Wastewater  treatment,  'Heavy 
metals,  'Chemical  treatment,  Economic  aspects, 
Industrial  wastewater,  Effluents. 

The  effectiveness  of  sodium  hydroxide,  lime  and 
sodium  sulfide  for  removing  copper,  zinc  and 
nickel  was  compared.  Besides  precipitation  effi- 
ciency, the  experiments  determined  the  volume, 
ease  of  settling  and  dewatering  of  the  sludge  gener- 
ated with  each  reagent.  The  best  results  were 
produced  by  adjusting  pH  to  slightly  above  neutral 
using  lime,  followed  by  treatment  with  sodium 
sulfide.  For  process  streams  that  contain  toxic  or- 
ganic compounds  and  heavy  metals,  a  treatment 
method  being  developed  which  uses  a  complex 
substrate  consisting  of  bacteria  immobilized  on  dia- 
tomaceous  earth,  which  in  turn  is  coated  with 
chitosan,  a  derivative  of  a  polysaccharide  found  in 
the  shells  of  marine  crustaceans.  A  system  of  tubu- 
lar filtration  modules  containing  fluorinated  hydro- 
carbon membranes  can  raise  the  concentration  of 
suspended  particles  from  100  ppm  to  about  2-5%. 
The  concentrate  is  then  fed  to  a  filter  press,  which 
dewaters  it  to  30-40%  solids.  (Alexander-PTT) 
W88-05131 


OPTIMIZATION  TECHNIQUES  FOR  SEC- 
ONDARY WASTEWATER  TREATMENT 
SYSTEM, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 

CA. 

C.  Tang,  E.  D.  Brill,  and  J.  T.  Pfeffer. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEDDU,  Vol.   113,  No.  5,  p  935-951,  October 

1987.  8  fig,  3  tab,  19  ref.  Water  Resources  Center 

(Grant  S-092-ILL). 

Descriptors:  'Secondary  wastewater  treatment, 
'Wastewater  treatment,  'Optimization,  'Model 
studies,  Decomposition,  Activated  sludge,  Algo- 
rithms, Mathematical  studies,  Economic  aspects. 

Optimization  approaches  are  shown  to  be  effective 
in  solving  a  comprehensive  model  of  an  activated 
sludge  wastewater  treatment  system.  A  new  de- 
composition approach  tailored  to  take  advantage 
of  the  special  structure  of  the  treatment  system  is 
presented.  A  liquid  subsystem  and  a  sludge  subsys- 
tem are  specified,  and  a  series  of  subproblems  is 
solved.  Coordination  of  the  solutions  is  then  re- 
quired. A  widely  used  nonlinear  programming  al- 
gorithm (GRG2)  and  a  geometric  programming 
algorithm  (IGGP)  designed  to  handle  equality  con- 
straints are  also  demonstrated.  Each  of  the  ap- 
proaches is  shown  to  produce  efficient  solutions 
for  a  test  problem;  computational  requirements  are 
similar.  The  first  approach  most  clearly  illustrates 
cost-effective  trends  and  alternative  solutions, 
while  the  third  is  most  straightforward.  The  avail- 
ability of  the  different  approaches  is  important 
because  one  may  be  more  suitable  than  the  others 
for  a  particular  application  -  especially  if  the  model 
has  been  modified  or  extended.  (See  also  W88- 
05159)  (Author's  abstract) 
W88-05158 
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COMPREHENSIVE  MODEL  OF  ACTIVATED 
SLUDGE  WASTEWATER  TREATMENT 
SYSTEM, 

Los  Angeles  County  Sanitation  Districts,  Whitticr, 

CA. 

C.  Tang.  E  D.  Brill,  and  J.  T.  PfefTer. 

Journal   of  Environmental    Engineering   (ASCE) 

JOEDDU.  Vol.   113,  No.  5,  p  952-969.  October 

1987,  1  ftg,  3  tab,  41  ref.  Water  Resources  Center 

Grant  S-092-1LL. 

Descriptors:  'Activated  sludge,  'Wastewater 
treatment,  'Optimization,  'Model  studies,  Decom- 
position, Sludge,  Algorithms,  Mathematical  stud- 
ies, Economic  aspects. 

Comprehensive  models  of  wastewater  treatment 
systems  are  evolving  and  offer  potential  as  tools 
for  aiding  engineers  in  developing  cost-effective 
designs.  These  tools  can  be  used  for  examining 
tradeoffs  among  unit  processes,  as  well  as  issues 
such  as  reliability,  safety  factors,  energy  efficiency, 
and  regional  wastewater  management.  This  paper 
presents  a  comprehensive  model  of  a  typical  acti- 
vated sludge  wastewater  treatment  system  operat- 
ed at  steady  state.  It  includes  both  the  liquid  and 
solids  portions  of  the  treatment  system  and  recycle 
streams.  The  model  can  be  used  in  either  an  analy- 
sis mode  or  an  optimization  model.  Three  optimi- 
zation algorithms  have  been  shown  to  be  effective. 
A  complete  formulation  is  given  for  one  of  them, 
the  generalized  reduced  gradient  (GRG)  algo- 
rithm. Two  example  solutions  are  shown;  one  was 
obtained  using  an  analysis  program  and  one  using 
GRG.  Discussions  of  the  optimization  methods 
and  of  the  potential  uses  of  the  model  are  provided 
in  companion  works.  (See  also  W88-05158)  (Au- 
thor's abstract) 
W88-05159 


EFFECT  OF  VARIABLE  INFLUENT  LOADING 
ON  BIOLOGICAL  PHOSPHORUS  REMOVAL, 

Santa  Clara  Univ.,  CA.  Dept.  of  Civil  Engineering. 
S.  C.  Chiesa,  J.  A.  Postiglione,  and  M.  Bjelland. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEDDU,  Vol.  113,  No.  5,  p  1058-1073,  October 
1987.  5  fig,  3  tab,  26  ref. 

Descriptors:  'Phosphorus  removal,  'Wastewater 
treatment,  'Biological  wastewater  treatment,  Nu- 
trients, Sludge  disposal,  Nitrogen,  Phosphorus,  Ef- 
fluents, Metals,  Stress,  Biochemical  oxygen 
demand,  Process  control. 

Biological  phosphorus  (bio-P)  removal  processes 
are  receiving  increased  attention  as  the  costs  and 
sludge  disposal  problems  associated  with  tradition- 
al metal  precipitation  become  of  greater  concern  to 
system  designers  and  operators.  Biological  process- 
es, however,  have  not  demonstrated  the  same  abili- 
ty as  chemical  processes  to  consistently  produce 
effluents  low  in  total  phosphorus.  The  results  of 
this  investigation  indicate  that  the  dynamic  bio- 
chemical oxygen  demand  (BOD)  and  phosphorus 
loading  patterns  observed  at  full-scale  systems  can 
impose  varying  degrees  of  stress  on  bio-P  removal 
processes.  Increases  in  the  amount  of  loading-relat- 
ed stress  on  bench-scale  bio-P  systems  are  mani- 
fested by  increases  in  long-term  average  effluent 
phosphorus  concentrations.  Effluent  variability  is 
magnified  when  activated  sludge  systems  are  oper- 
ated for  both  nitrogen  and  phosphorus  removal. 
Mitigating  measures  can  be  employed  to  improve 
long-term  process  performance,  but  at  the  cost  of 
increased  system  complexity  and  increased  sludge 
production.  (Author's  abstract) 
W88-05166 


MECHANISM  OF  METAL  REMOVAL  IN  AC- 
TIVATED SLUDGE, 

Teesside  Polytechnic,  Middlesbrough  (England). 

Dept.  of  Chemical  Engineering. 

T.  Stephenson,  P.  S.  Lawson,  T.  Rudd,  R.  M. 

Sterritt,  and  J.  N.  Lester. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEDDU,  Vol.  113,  No.  5,  p  1074-1088,  October 

1987.  7  fig,  2  tab,  25  ref. 

Descriptors:  'Activated  sludge  process,  'Metal  re- 
moval, 'Heavy  metals,  'Wastewater  treatment, 
Cadmium,  Copper,  Nickel,  Metals,  Solubility. 


Cadmium,  copper,  and  nickel  removals  during  the 
activated  sludge  process  are  investigated  using  a 
pilot  scale  plant.  Cadmium  and  copper  are  pre- 
dominantly insoluble  in  the  settled  sewage  and 
have  high  percentage  removal  efficiencies.  Nickel 
is  mostly  soluble  in  the  influent  and  is  poorly 
removed.  Batch  studies  undertaken  on  mixed 
liquor  samples  at  different  solids  concentrations 
indicate  that  a  major  removal  mechanism  for  cad- 
mium and  copper  is  the  interaction  of  particulate 
associated  metal  with  the  settleable  biological 
solids,  whereas  uptake  of  soluble  metal  dominates 
for  nickel.  Titration  of  free  metal  ions  with  the 
mixed  liquor  solids  and  extracellular  polymer  indi- 
cates that  the  latter  is  responsible  for  some  of  the 
metal  immobilization.  The  low  resolubilization  of 
copper  by  ethylenediaminetetraacetic  acid  and  the 
calculated  metal:ligand  stoichiometry  of  less  than 
unity  indicate  copper's  high  affinity  for  mixed 
liquor.  Stoichiometrics  greater  than  unity  for  cad- 
mium and  nickel  suggest  that  their  removal  is 
mechanistically  dissimilar  to  copper.  (Author's  ab- 
stract) 
W88-05167 


EFFECT  OF  AL(III)  AND  SULFATE  ION  ON 
FLOCCULATION  KINETICS, 

Shipley  Co.,  Inc.,  Newton,  MA. 
P.  Sricharoenchaikit,  and  R.  D.  Letterman. 
Journal   of  Environmental    Engineering   (ASCE) 
JOEDDU,  Vol.  113,  No.  5,  p  1120-1138,  October 
1987.  9  fig,  1  tab,  30  ref.  National  Science  Founda- 
tion Grant  Number  CEE-83 15971. 

Descriptors:  'Wastewater  treatment,  'Kinetics, 
'Flocculation,  'Polymers,  'Sulfates,  'Model  stud- 
ies, 'Hydrodynamics,  Particles,  Ions,  Mathemati- 
cal studies,  Coagulation,  Aggregates. 

The  kinetics  of  orthokinetic  flocculation  of  a  dilute 
monodispersed  polystyrene  suspension  initially 
coated  with  aluminum  hydrolysis  products  (AHP) 
and  destabilized  by  sulfate  ion  addition  can  be 
described  by  a  modified  Saffman  and  Turner  kinet- 
ic model.  The  modifications  include:  (1)  substitut- 
ing for  the  collision  efficiency  parameter  an  expres- 
sion which  includes  the  effect  of  hydrodynamic 
forces,  as  well  as  double-layer  repulsion  and  van 
der  Waals  attraction  on  the  particle-particle  inter- 
action; (2)  relating  the  volume  fraction,  Phi,  to  the 
amount  of  adsorbed  AHP;  and  (3)  assuming  that 
the  initially  unadsorbed  AHPs  are  deposited  on  the 
coated  particle  as  a  function  of  time  after  sulfate 
ion  addition.  The  rate  of  uptake  of  AHP  is  assumed 
to  be  a  function  of  hydrodynamic  and  surface 
chemical  conditions;  the  AHPs  are  probably  trans- 
ported to  the  flocculating  polystyrene  particles  as 
coagulating  microcrystals  or  aggregating  polymer- 
ic forms,  and  consequently  Phi  increases  with  time. 
(Author's  abstract) 
W88-05170 


CALCULATION  OF  EFFECTIVENESS  FAC- 
TORS IN  SPHERICAL  SHELLS, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
D.  K.  Stevens,  P.  M.  Berthouex,  and  T.  W. 
Chapman. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  113,  No.  5,  p  1149-1155,  October 
1987.  1  tab,  7  ref. 

Descriptors:  'Spherical  shells,  'Diffusion, 
'Wastewater  treatment,  'Bioreactors,  'Model 
studies,  'Mathematical  studies,  Orthogonal  collo- 
cation, Equations,  Effectiveness  factors,  Nitrifica- 
tion, Wastewater  facilities,  Fluidized  bed  process. 

The  problem  of  diffusion  with  reaction  in  a  spheri- 
cal shell  has  been  solved  approximately  by  colloca- 
tion using  asymmetrical  polynomials  that  are  or- 
thogonal in  the  spherical  shell.  This  approach 
gives  accurate  solutions  and  is  computationally 
efficient  in  the  sense  that  only  a  few  collocation 
points  are  required.  Symmetrical  trial  functions 
give  much  less  accurate  results.  The  proposed 
method  was  applied  to  the  modeling  of  a  fluidized 
bed  nitrification  reactor  in  which  five  species,  in- 
cluding ammonium  and  oxygen,  diffuse  into  and 
out  of  the  biofilm  shell  and  are  involved  in  two 
highly  nonlinear  reactions.  The  film  curvature  pa- 


rameter, eta,  was  on  thi  ordei  ol  0  I  to  0.3  so  that 
the  geometrical  effect  was  not  negligible  One  col- 
location point  was  sufficient  lor  most  cases  Hud 
with  resulting  fast  computation  of  steady  state 
concentration  profiles  in  the  reactor.  Dynamic  ex- 
periments were  also  efficiently  simulated  I  lie  effi- 
ciency of  the  method  was  particular!)  welcome  for 
this  unsteady  state  solution  because  tlic  model  con- 
sisted of  more  than  one  hundred  simultaneous 
equations.  Application  of  the  collocation  method 
transforms  the  second-order  partial  differential 
equations  in  space  and  time  to  a  system  of  ordinary 
differential  equations  in  time  that  can  be  integrated 
by  standard  initial  value  techniques.  The  method  of 
orthogonal  collocation  using  the  proposed  basis 
functions  has  been  shown  to  be  a  powerful  numeri- 
cal technique  for  the  solution  of  the  continuity 
equation  in  a  spherical  shell  geometry.  The  method 
of  ordinates  was  easy  to  apply  to  the  problem  of 
multicomponent  diffusion  with  nonlinear  reaction 
such  as  arises  for  a  fluidized  bed  nitrification  reac- 
tor. A  small  number  of  terms  is  sufficient  for  most 
engineering  calculations.  In  the  effectiveness-factor 
example  given,  the  numerical  solutions  converged 
to  the  analytical  solutions  with  a  small  number  of 
collocation  points.  The  method  is  suitable  for  mod- 
eling most  biofilm  reactions  and  should  also  be 
useful  for  other  two-phase  processes.  The  use  of 
basis  functions  tailored  to  the  shell  geometry  was 
essential  to  the  success  of  the  calculation  proce- 
dure. Further  application  to  different  geometries 
would  make  the  orthogonal  collocation  method 
more  broadly  useful.  (Alexander-PTT) 
W88-05172 


IMPROVED  SLUDGE  GASIFICATION  BY 
TWO-PHASE  ANAEROBIC  DIGESTION, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Civil  Engi- 
neering. 
S.  Ghosh. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  113,  No.  6,  p  1265-1284,  Decem- 
ber 1987.  5  fig,  10  tab,  14  ref.  EPA  Assistance 
Agreement  CR-809982-01-1. 

Descriptors:  'Anaerobic  digestion,  'Wastewater 
treatment,  'Sludge  treatment,  'Sludge  digestion, 
'Gasification,  'Two-phase  anaerobic  digestion,  Ef- 
fluents, Gases,  Methane,  Sludge,  Wastewater,  Ace- 
togenesis,  Methanogenesis,  Hydrogen  ion  concen- 
tration. 

The  relative  efficacies  of  two-phase  and  single- 
stage,  high-rate  anaerobic  sludge  digestion  at  meso- 
philic  and  thermophilic  temperatures  at  several 
levels  of  hydraulic  residence  time  (HRT),  organic 
loading  rate,  and  feed  consistency  were  studied.  In 
addition,  the  effects  of  pH,  temperature,  and  HRT 
on  acid-phase  digestion  were  studied.  Data  from 
continuous-flow  digestion  studies  showed  that  the 
two-phase  process  was  better  than  single-stage  di- 
gestion under  all  test  conditions  when  compared 
on  the  basis  of  gas  yield  and  production  rate, 
reductions  of  volatile  solids,  carbohydrate-lipid- 
protein  conversions,  buffer-capacity,  and  uncon- 
verted volatile  acids  in  the  effluent.  A  mesophilic 
two-phase  system  exhibited  about  the  same  meth- 
ane yield  and  solids  reduction  at  a  3-day  HRT  as 
those  of  single-stage  high-rate  digestion  at  1 5-  and 
17-day  HRT's.  The  enhanced  stability  of  two- 
phase  digestion  relative  to  single-stage  digestion 
increased  as  the  system  loading  and  hydraulic  dilu- 
tion rates  increased.  Optimum  hydrolysis  and 
acidification  occur  at  pH  6.  Lipid  and  protein 
degradation  products  generated  at  55  deg  C  inhibit 
acetogenesis  and  methanogenesis.  (Author's  ab- 
stract) 
W88-05180 


NITRIFICATION  IN  POWDERED-ACTIVATED 
CARBON-ACTIVATED  SLUDGE  PROCESS, 

California  Univ.,  Los  Angeles.  Dept.  of  Civil  Engi- 
neering. 

A.  S.  Ng,  and  M.  K.  Stenstrom. 
Journal   of  Environmental    Engineering    (ASCE) 
JOEDDU,  Vol.  113,  No.  6,  p  1285-1301,  Decem- 
ber 1987.   11  fig,  4  tab,  37  ref.  NSF  Grant  CEE 
7911792. 
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Descriptors:  'Wastewater  treatment,  'Activated 
carbon,  'Nitrification,  'Activated  sludge,  Ammo- 
nia, Organic  compounds,  Inhibition,  Wastewater, 
Effluents. 

Powdered  activated  carbon  (PAC)  has  been  added 
to  activated  sludge  processes  over  the  past  10  years 
to  improve  process  performance  in  a  variety  of 
ways,  including  ammonia  removal.  Improved  am- 
monia removal  is  a  surprising  benefit  of  PAC  since 
it  is  not  adsorbed.  Investigators  have  speculated 
that  PAC  adsorbs  inhibitory  compounds  or  pro- 
vides a  medium  for  nitrifier  growth.  To  ascertain 
the  mechanism  of  nitrification  enhancement,  a 
series  of  experiments  were  performed  with  adsorb- 
able  (aniline,  phenol)  and  nonadsorbable  (ethanol) 
inhibitors.  Adsorption  of  nitrification  inhibitors 
dramatically  improved  nitrification  rates  in  unac- 
climated  activated  sludge  cultures.  For  adsorbable 
inhibitors,  addition  of  PAC  enhanced  nitrification 
75-97%;  for  relatively  nonadsorbable  inhibitors,  ni- 
trifications of  3-30%  were  observed  at  the  same 
PAC  dosage.  These  results  support  the  theory  that 
PAC  can  adsorb  inhibitory  compounds.  The  nitrifi- 
cation enhancement  observed  cannot  be  accounted 
for  by  any  of  the  following  mechanisms:  (1)  en- 
hanced growth  of  nitrifiers  on  PAC  surfaces;  (2) 
increased  trace  nutrient  or  substrate  concentration 
on  the  PAC  surface;  (3)  heterotrophic  acclimation 
and  subsequent  bioregeneration.  (Alexander-PTT) 
W88-05181 


EFFECT  OF  POND  DEPTH  ON  BACTERIAL 
DIE-OFF, 

King   Abdulaziz    Univ.,    Jeddah   (Saudi    Arabia). 
Dept.  of  Civil  Engineering. 
H.  Z.  Sarikaya,  A.  M.  Saatci,  and  A.  F. 
Abdulfattah. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  113,  No.  6,  p  1350-1362,  Decem- 
ber 1987.  4  fig,  5  tab,  21  ref. 

Descriptors:  'Wastewater  treatment,  'Pond  depth, 
'Stabilization  ponds,  'Coliforms,  'Bacterial  die- 
off,  Effluents,  Activated  sludge,  Model  studies, 
Survival,  Depth,  Ponds,  Bacteria,  Mortality. 

The  depth  dependence  of  bacterial  die-off  was 
demonstrated  experimentally  both  in  batch  models 
and  in  three  pilot-scale  waste  stabilization  ponds 
with  water  depths  of  0.5  m,  1.0  m,  and  1.5  m.  The 
dimensions  of  the  ponds  in  plan  were  1.0  x  2.0  m. 
The  ponds  were  fed  with  secondary  effluent  of  a 
two-stage  trickling  filter  plant.  An  activated  sludge 
treatment  plant  effluent  was  used  in  the  batch 
models.  The  pond  depth  apparently  had  a  signifi- 
cant effect  on  the  coliform  die-off  rate.  The  first- 
order  die-off  rate  constant  was  inversely  propor- 
tional to  the  first  power  of  the  pond  depth.  (Au- 
thor's abstract) 
W88-05185 


DIFFERENCE  IN  SPOROGENOUS  BACTE- 
RIAL POPULATIONS  IN  THERMOPHILIC  (55 
O  AND  MESOPHILIC  (35  O  ANAEROBIC 
SEWAGE  DIGESTION, 

New  York  State  Dept.  of  Health,  Albany.  Wads- 
worth  Center  for  Labs,  and  Research. 
M.  Chen. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  10,  p  2414-2419,  October 
1987.  1  fig,  5  tab,  23  ref. 

Descriptors:  'Sludge  digestion,  'Wastewater  treat- 
ment, 'Digestion,  'Anerobic  digestion,  'Bacteria, 
'Spores,  Thermophilic  digestion,  Mesophilic  diges- 
tion, Fermentation. 

Spores,  sporeforming  vegetative  cells,  and  asporo- 
genous  populations  were  enumerated  in  two  semi- 
continuous  anaerobic  fermentors  digesting  munici- 
pal primary  sludge  at  35  and  55  C  for  more  than  87 
days.  In  the  35  C  fermentor,  the  anaerobic  total 
population  was  312.5  million/ml,  with  25.0  million 
being  sporogenous.  The  populations  that  digest 
casein,  starch,  pectin,  and  cellulose  were  23.1  mil- 
lion, 59.2  million,  26.2  million,  and  7.3  million  per 
ml,  respectively,  with  2.8  million,  6.7  million,  3.4 
million,  and  1.5  million  per  ml  being  sporogenous, 
respectively.  The  sporeformers  accounted  for  8.0 
to  20.0%  of  each  of  the  respective  populations.  In 


the  55  C  fermentor,  the  anaerobic  total  population 
was  512.5  million/ml,  with  336.6  million/ml  being 
sporogenous.  The  populations  that  digest  casein, 
starch,  pectin,  and  cellulose  were  97.7  million, 
190.7  million,  75.8  million,  and  11.2  million  per  ml, 
respectively,  with  47.8  million,  110.6  million,  43.3 
million,  and  5.1  million  per  ml,  respectively,  being 
sporogenous.  The  sporeformers  represented  45.5  to 
65.7%  of  each  of  the  respective  populations.  The 
numbers  of  thermophilic  sporeforming  vegetative 
cells  in  the  55  C  fermentor  were  9.0  to  19.8  times 
higher  than  their  counterparts  in  the  35  C  fermen- 
tor. Most  sporeformers  were  in  the  vegetative  state 
in  the  35  and  55  C  fermentors.  After  18  days  of 
fermentation  at  55  C,  sporeformers  carried  out 
most  of  the  digestion;  however,  the  digestion  was 
shared  by  both  sporeformers  and  asporogenous 
bacteria  after  87  days  of  fermentation.  In  the  35  C 
fermentor,  asporogenous  bacteria  digested  most  of 
the  sludge.  During  the  18-  and  87-day  experimental 
periods,  sporeformers  were  never  predominant. 
(Author's  abstract) 
W88-05190 


MEASUREMENT  OF  THE  EFFECTS  OF  CAD- 
MIUM STRESS  ON  PROTOZOAN  GRAZING 
OF  BACTERIA  (BACTERIVORY)  IN  ACTIVAT- 
ED SLUDGE  BY  FLUORESCENCE  MICROS- 
COPY, 

Louisville  Univ.,  KY.  Dept.  of  Biology. 
R.  L.  Hoffman,  and  R.  M.  Atlas. 
Applied      and       Environmental       Microbiology 
AEMIDF,  Vol.  53,  No.  10,  p  2440-2444,  October 
1987.  5  fig,  33  ref. 

Descriptors:  'Water  pollution  effects, 
'Wastewater  treatment,  'Activated  sludge,  'Bac- 
teria, 'Protozoa,  'Cadmium,  Grazing,  Aquatic  ani- 
mals, Sludge,  Fluorescence  microscopy,  Bacteri- 
vory,  Biological  wastewater  treatment,  Heavy 
metals,  Metals,  Effluents. 

The  effect  of  cadmium  stress  on  protozoan  bacteri- 
vory  in  sewage  sludge  was  measured  by  experi- 
mentally exposing  sludge  communities  to  0  to  150 
mg  of  Cd  per  liter  for  up  to  6  hr  and  then  deter- 
mining the  rates  of  protozoan  grazing  on  bacteria, 
using  a  double-staining  technique  and  epifluores- 
cence  microscopy.  Bacterivory  was  measured  by 
incubating  the  sludge  with  fluorescently  labeled 
bacterium-sized  latex  beads  and  directly  observing 
ingestion  of  the  beads  and  bacterial  cells  in  the 
sludge  by  epifluorescence  microscopy  of  preserved 
samples.  Staining  with  4',6-diamidino-2-phenylin- 
dole  and  acridine  orange  permitted  the  simultane- 
ous determination  of  protozoan  numbers  and  bac- 
terivory activity  as  estimated  by  the  number  of 
bacterial  cells  and  bacterium-sized  latex  beads  in- 
gested by  the  representative  ciliate  Aspidisca  cos- 
tata.  Enumeration  with  latex  beads  proved  to  be  an 
effective  way  of  estimating  bacterivory  in  sludges 
subjected  to  heavy-metal  stress.  This  technique 
should  prove  useful  for  determining  the  effects  of 
other  chemical  stresses  on  protozoan  numbers  and 
bacterivory  in  organic-rich  environments.  Al- 
though the  number  of  protozoa  declined  signifi- 
cantly only  after  exposure  to  100  mg  of  Cd  per 
liter  for  4  hr,  grazing,  as  indicated  by  bead  inges- 
tion, was  significantly  inhibited  by  Cd  concentra- 
tions of  >25  mg/liter  in  <1  hr,  and  exposure  to 
100  mg  of  Cd  per  liter  effectively  stopped  protozo- 
an grazing  within  1  hour  of  exposure.  Protozoan 
ingestion  of  latex  beads  and  bacteria  was  inversely 
correlated  to  Cd  concentration  and  exposure  time. 
The  reduction  of  protozoan  bacterivory  by  Cd 
provides  a  possible  explanation  for  the  increase  in 
suspended  bacteria  in  the  effluents  of  metal- 
stressed  treatment  facilities  (Author's  abstract) 
W88-05193 


BIOLOGICAL  ACTIVATED  CARBON  AS  TER- 
TIARY TREATMENT  FOR  MUNICIPAL-IN- 
DUSTRIAL WASTEWATER, 

Texas  Univ.  at  Dallas,  Richardson.  Center  for  En- 
vironmental Studies. 
R.  P.  Smith. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8627550.  Ph.D  Dissertation,  1986.  457 
p,  125  fig,  80  tab,  107  ref. 


Descriptors:  'Wastewater  treatment,  'Industrial 
wastewater,  'Municipal  wastewater,  'Biological 
wastewater  treatment,  'Activated  carbon,  'Terti- 
ary wastewater  treatment,  Oxygenation,  Oxidized 
wastewater,  Pilot  plants,  Ozonation,  Aeration. 

The  role  of  empty  bed  contact  time  (EBCT),  flow 
mode,  ozone  dose,  and  other  oxygen  enhancing 
pretreatments  of  biological-activated  carbon 
(BAC)  as  a  tertiary  treatment  was  studied  at  a 
municipal  wastewater  treatment  facility.  EBCT  of 
from  8  to  32  minutes  was  studied  on  one  set  of 
pilot  plants,  and  pretreatment  of  wastewater  before 
granular-activated  carbon  (GAC)  was  studied  on  a 
second  set.  Pretreatments  were  aeration  to  6  mg/L 
dissolved  oxygen  (DO),  oxygenation  to  20  mg/L 
DO,  and  ozonation  at  10  mg/L  applied  ozone  dose 
using  oxygen  as  the  ozone  feed  gas.  For  secondary 
biological  wastewater  effluent  with  BOD5  of  20 
mg/L  and  TSS  of  15  mg/L,  BAC  achieved  sus- 
tained performance  of  10  mg/L  BOD5  and  4  mg/ 
L  TSS.  This  performance  can  be  met  for  at  least 
one  year  at  an  EBCT  time  of  8  minutes  or  greater. 
No  significant  differences  in  water  quality  between 
pretreatment  with  oxygen  or  oxygen-ozone  (10 
mg/L  applied  ozone  dose)  were  observed,  demon- 
strating that  the  main  benefit  of  oxygen-ozone  was 
the  oxygen  component.  Pretreatment  with  oxygen 
or  oxygen-ozone  resulted  in  nitrification,  achieving 
85%  ammonia  reduction,  from  10  mg/L  to  1  mg/L 
or  less.  Oxygen  pretreatment  prior  to  GAC  con- 
tact at  20  minutes  EBCT  achieved  consistent  efflu- 
ent water  quality  of  2  mg/L  TSS  and  6  mg/L 
BODS.  (Cremmins-AEPCO) 
W88-05208 


ENVIRONMENTAL  MANAGEMENT  OP- 
TIONS IN  THE  CONTROL  OF  WATER  RELAT- 
ED DISEASES  IN  THE  LAGOS  METROPOLI- 
TAN AREA  OF  NIGERIA, 

Oklahoma  State  Univ.,  Stillwater.  Graduate  Coll. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-05209 


GEOTECHNICAL  AND  HYDROGEOLOGICAL 
INVESTIGATION  OF  WASTEWATER  TREAT- 
MENT SLUDGES  AND  RIVER  SAND  TO  BE 
USED  AS  SANITARY  LANDFILL  CAPS, 

Kent  State  Univ.,  OH.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5E. 
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PROCESS  OF  INNOVATION  IN  RURAL 
WASTEWATER  TREATMENT, 

State  Univ.   of  New  York  at  Albany.   Coll.   of 
Environmental  Science  and  Forestry. 
M.  A.  Rechlin. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8626119.  Ph.D  Dissertation,  1986.  238 
p,  13  fig,  10  tab,  47  ref,  7  append. 

Descriptors:  'Wastewater  treatment,  'Rural  areas, 
'Technology  transfer,  'Local  governments,  Model 
studies,  Regulations,  Legal  aspects,  Cost  analysis, 
Water  quality,  Literature  review. 

Six  communities  in  rural  New  York  State  that 
pursued  innovative  wastewater  treatment  technol- 
ogies were  investigated  as  case  studies.  Four  of  the 
communities  had  been  successful  in  implementing 
innovative  technologies  and  the  other  two  commu- 
nities were  either  totally  or  partially  unsuccessful. 
The  literature  was  reviewed  and  a  theoretical 
model  for  the  process  of  innovation  in  local  gov- 
ernment was  developed.  The  findings  of  the  study 
were  compared  with  the  theoretical  model.  The 
findings  indicate  that  the  consulting  engineer  is 
central  to  the  innovation  process.  The  research 
substantiates  earlier  findings  about  the  key  role  of 
an  interpreter  in  the  decision  and  implementation 
process.  This  role  is  often  left  unfilled  in  a  small 
community  setting.  Regulatory  review  tends  to 
dampen  innovation  and  to  add  to  the  costs  of  the 
project.  Meeting  the  plethora  of  mandates  and 
review  processes  substantially  delays  project  im- 
plementation and  dramatically  adds  to  the  costs. 
Having  someone  inside  the  regulatory  structure  to 
act  as  a  project  advocate  or  facilitator  is  beneficial 
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lo    the    timely    implementation    of    the    project. 

(Cremmins-AEPCO) 
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TAILORING  FLOCCULANT  MOLECULAR 
STRUCTURE  TO  IMPROVE  THE  CONDITION 
AND  DEWATERING  OF  WASTEWATER 
SLUDGES, 

Rose-Hulman  Inst,  of  Tech.,  Terre  Haute,  IN. 
J.  A.  Caskey,  and  D.  Worthington. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-139787/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. Project  No.  USGS  G 1224-02.  Contract  No. 
1 4-08-000 1-G 1224.  Indiana  Water  Resources  Re- 
search Center,  W.  Lafayette,  Technical  Report 
No.   179,  September   1987.  39  p,   15  fig,  24  ref. 

Descriptors:  'Wastewater  treatment,  *Water  treat- 
ment, 'Sludge  treatment,  'Polymers,  Pollution 
control,  Water  quality  control,  Sludge,  Dewater- 
ing,  Conditioners,  Polyacrylamide  molecular  struc- 
ture. 

The  objective  of  this  project  was  to  determine  the 
most  effective  polyacrylamide  molecular  structure 
to  condition  municipal  sewage  sludges.  Linear  and 
branched  polymer  with  a  molecular  weight  range 
from  70,000  to  1,500,00  was  studied.  Polymer  ef- 
fectiveness was  determined  using  a  capillary  suc- 
tion test  apparatus  and  a  Buchner  funnel  specific 
resistance  apparatus.  The  capillary  suction  test  ap- 
paratus was  modified  to  increase  the  precision  of 
the  instruments.  It  was  found  that  the  same  results 
were  obtained  using  either  the  capillary  suction 
test  or  the  Buchner  funnel  test  apparatus  for  col- 
lecting data.  Polymer  was  used  to  condition  three 
types  of  sludges:  A  10%  kaolin  sludge,  raw  pri- 
mary sludge,  and  a  mixed  digestor  sludge.  In  all 
cases  the  linear  polymer  was  more  effective  than 
branched  polymer  of  the  dame  molecular  weight. 
In  every  case  tested  an  optimum  polymer  dose  was 
found.  For  molecular  weights  up  to  1.5  million 
increasing  the  molecular  weight  increased  the  ef- 
fectiveness of  the  polymer.  (Cushman-Purdue  U., 
WRRC) 
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MODULAR  ROCK  REPLACING  DRAIN  FIELD 
APPARATUS, 

For  primary  bibliographic  entry  see  Field  5E. 
W88-05242 


SLUDGE  SETTLING  PLANT, 

IBM,  Paris  (France).  Paris  Scientific  Center. 

U.  S.  Patent  No.  4,578,189;  March  25,  1986,  5  p,  6 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1064,  No  4,  p  1774,  March  25,  1986. 

Descriptors:  'Patents,  'Settling  tanks,  'Sludge 
conditioning,  'Wastewater  treatment,  Suspended 
solids,  Settling  velocity,  Weirs,  Sludge  solids, 
Wastewater  facilities. 

A  sludge  settling  plant  comprises  tanks  connected 
in  parallel  in  the  flow  path  and  overflow  weirs 
disposed  between  the  settling  tanks.  At  least  two  of 
the  tanks  are  disposed  beside  each  other  and  are 
defined  by  at  least  three  parallel  longitudinal  walls, 
a  continuous  end  wall,  and  upwardly  inclined 
ramps  opposite  to  the  end  wall.  An  inlet  duct  is 
provided  for  each  settling  tank.  The  ducts  are 
connected  by  at  least  one  valve  to  a  common 
supply  line.  An  overflow  weir  and  discharge 
trough  extend  along  part  of  each  longitudinal  wall. 
Because  the  total  length  of  the  overflow  weirs  is 
substantially  increased  and  the  cubic  capacity  of 
the  settling  plant  is  not  increased,  the  flow  velocity 
across  the  weirs  is  reduced  to  a  fraction  of  an  order 
of  5  to  10%  of  the  normal  values.  The  settling 
tanks  have  a  greatly  improved  settling  effect,  since 
the  ability  of  suspended  solids  to  settle  is  inversely 
proportional  to  the  flow  velocity.  When  process- 
ing sludges  containing  solids  having  a  particle  size 
no  greater  than  0.2  mm  in  the  settling  plant,  95  to 
97%  of  the  solids  will  settle  in  the  primary  settling 
tanks.  The  water  leaving  the  tanks  is  purified  to  a 
high  degree  that  is  usually  sufficient  to  provide  a 
single  additional  collecting  tank  from  which  clari- 
fied water  can  be  withdrawn.  (Cremmins-AEPCO) 


W88-05243 


BIOLOGICAL  PHOSPHORUS  REMOVAL  IN 
FRANCE, 

M.  Florentz,  D.  Caille,  F.  Bourdon,  and  J.  Sibony. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  7,  p  1171-1173,  1987.  3  fig,  4  ref. 

Descriptors:  'Phosphorus  removal,  'Biological 
wastewater  treatment,  'Wastewater  treatment, 
•France,  Activated  sludge,  Phosphorus, 
Wastewater  facilities,  Sludge,  Phosphorus  com- 
pounds, Nuclear  magnetic  resonance. 

Sewage  treatment,  including  biological  phosphorus 
removal,  at  the  facility  of  Saint  Mars  la  Jaille  in 
western  France  is  described.  The  sewage  treatment 
plant  receives  about  900  cu  m  of  wastewater/day 
with  BOD,  total  nitrogen  and  total  phosphorus 
concentrations  of  approximately  450,  45  and  20 
milligrams/liter,  respectively.  The  original  facility 
consisted  of  a  single  reactor  with  a  pair  of  low- 
speed  vertical  shaft  surface  aerators  controlled  by 
an  oxygen  probe.  An  anaerobic  reactor  was  added 
into  the  treatment  line  for  the  release  of  phospho- 
rus from  activated  sludge  and  a  mechanical  stirrer 
was  added  to  mix  the  anaerobic  activated  sludge. 
Before  the  additions,  phosphorus  removal  was  35- 
40%;  this  increased  to  68-92%  with  the  addition  of 
the  anaerobic  stage.  Nitrification-denitrification 
processes  are  mentioned  briefly  since  the  presence 
of  nitrates  has  a  detrimental  effect  on  phosphorus 
release.  Polyphosphates  accumulated  in  activated 
sludge  was  identified  by  3 IP  nuclear  magnetic 
resonance.  (Wood-PTT) 
W88-05245 


MICRO-ORGANISMS  IN  SEWERAGE  SYS- 
TEMS AND  THEIR  SIGNIFICANCE  FOR 
WASTEWATER  TREATMENT, 

Technische  Hochschule  Aachen  (Germany,  F.R.). 

Inst,  fuer  Siedlungswasserwirtschaft. 

B.  Schurmann. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  7,  p  1 185-1 187,  1987.  4  fig. 

Descriptors:  'Sewage  bacteria,  'Microorganisms, 
'Wastewater  treatment,  'Sewer  systems,  Munici- 
pal wastewater,  Bacteria,  Wastewater  facilities, 
Wastewater,  Sewers,  Metabolism. 

Layers  of  microorganisms  develop  on  sewer  pipe 
walls  and  reduce  the  level  of  pollution  of  munici- 
pal wastewater  in  sewer  systems.  The  composition 
of  the  layer  depends  on  the  quantity,  complexity 
and  velocity  of  the  sewage  and  its  thickness  varies 
from  0.5  millimeters  to  several  centimeters.  Magni- 
fication of  the  microbial  film  found  on  pipe  walls 
and  floating  freely  in  sewer  systems  leading  to 
sewage  treatment  plants  revealed  bacterial  floes 
which  may  reduce  the  BOD  5  by  up  to  30%  be- 
tween sewage  discharge  from  a  household  and 
arrival  at  a  treatment  plant.  It  was  almost  impossi- 
ble to  distinguish  floes  in  the  sewage  system  from 
typical  bacterial  floes  from  a  high  loaded  activated 
sludge  plant,  indicating  that  the  metabolic  activity 
of  the  bacteria  in  the  sewer  system  must  be  consid- 
ered when  designing  improvements  to  a  sewage 
system.  Since  several  of  the  bacterial  groups  identi- 
fied in  municipal  sewage  treatment  plants  can  also 
inhabit  human  intestines,  it  is  recommended  that 
the  life  cycle  of  bacteria  in  humans,  the  sewage 
system  and  sewage  water  treatment  facilities  be 
studied  as  a  whole.  (Wood-PTT) 
W88-05249 


USE  OF  WATER  QUALITY  MODELS  IN  BEL- 
GIUM, 

Brussels  Univ.  (Belgium).  Lab.  of  Hydrology. 
For  primary  bibliographic   entry  see   Field   5G. 
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ELECTRO-IMPULSE  SLUDGE  STABILIZA- 
TION, 

Gesellschaft  fuer  Klaranlagenausrustung  und  Ener- 
gieverwertung  m.b.H.,  Gladbeck  (Germany,  F.R.). 
N.  J.  Dichtl. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  7,  p  1203-1206,  1987.  2  fig,  1  tab,  9  ref. 


Descriptors:  'Sludge  stabilization,  'Electrical 
rnilscs,  'Sludge  digestion,  'Bacteria,  'Wastewater 
treatment,  Municipal  wastes,  Electricity,  Sludge, 
Economic  aspects,  Disinfection,  Digestion,  Biode- 
gradation. 

The  possibility  of  influencing  the  growth  and  me- 
tabolism of  bacteria  by  electricity  has  been  known 
for  about  100  years.  However,  the  development  of 
this  in  practice  in  order  to  obtain  positive  effects 
on  wastewater  treatment  or  sludge  stabilization  has 
not  occurred.  Experiments  on  a  semi-technical 
scale  were  formulated  and  carried  out  whereby 
two  digesters  containing  municipal  raw  sludge 
were  run  with  detention  periods  of  15  or  20  days  at 
33  degrees  C.  While  one  digestion  process  was 
operated  as  usual,  the  other  was  influenced  by 
electro-impulse  condenser  discharge.  Clearly  posi- 
tive effects  were  obtained,  especially  with  regard 
to  increased  gas  production  as  well  as  a  reduced 
H2S  content  in  the  digestion  gas.  Considering  the 
necessary  investment  and  running  costs,  the 
method  seems  to  be  a  significant  complement  to 
sludge  digesters.  (Author's  abstract) 
W88-05253 


ACTIVATED  SLUDGE  PROCESS  CONTROL 
BY  BEHAVIOUR  OF  SECONDARY  SETTLING 
TANKS, 

Naples  Univ.  (Italy).  Facolta  di  Ingegneria. 

G.  d' Antonio,  and  P.  Carbone. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  7,  p  1207-1210,  1987.  2  fig,  3  ref. 

Descriptors:  'Activated  sludge  process,  'Process 
control,  'Wastewater  treatment,  'Mathematical 
models,  'Data  interpretation,  Model  studies,  Math- 
ematical studies,  Mathematical  equations,  Activat- 
ed sludge,  Settling  tanks,  Kinetics,  Sludge,  Sludge 
recycling,  Organic  loading,  Suspended  solids. 

Mathematical  models  of  activated  sludge  kinetics 
and  solids  flux  were  investigated;  the  constants 
were  derived  experimentally.  Variations  in  influent 
organic  load  in  an  activated  sludge  plant  are  usual- 
ly absorbed  by  changing  the  sludge  recycle  ratio 
(R)  to  increase  the  concentrations  of  suspended 
solids  in  the  aeration  tank.  The  limiting  solids  flux 
of  the  secondary  settling  tank  is  related  to  R, 
putting  limits  on  the  procedure.  Two  models  of  the 
kinetics  of  biological  removal  of  organics  and 
solids  flux  were  compared  and  it  was  shown  that  R 
is  a  parameter  of  the  control  of  the  process.  Ap- 
propriate mathematical  equations  are  presented 
and  used  to  plot  an  operational  chart  from  which, 
for  given  aeration  and  settling  tank  volumes,  it  is 
possible  to:  (1)  determine  the  parameters  of  the 
process  (suspended  solids  concentration)  for  a 
given  sludge  age  and  for  different  characteristics  of 
the  influent  flow  rate,  (2)  evaluate  the  flexibility  of 
the  treatment  facility  in  its  ability  to  absorb  organic 
load  increases  without  design  changes,  and  (3) 
determine  conditions  that  lead  to  process  failure 
and  to  estimate  the  variations  to  be  made  to  the 
sludge  age.  (Wood-PTT) 
W88-05254 


EFFECT  OF  ACTIVATED  CARBON  PORE 
STRUCTURE  ON  ACTIVATED  SLUDGE 
PROCESS  PERFORMANCE, 

Higher    Inst,    of  Chemical   Technology,    Burgas 

(Bulgaria).  Dept.  of  Water  Technology. 

I.  Dobrevsky,  and  L.  Zvezdova. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  7,  p  1215-1217,  1987.  1  fig,  3  tab,  6  ref. 

Descriptors:  'Activated  sludge  process,  'Activat- 
ed carbon,  'Pore  size,  'Wastewater  treatment, 
Pores,  Process  performance,  Enzymes,  Bacteria, 
Microorganism,  Bioregeneration,  Adsorption, 
Wastewater. 

The  effect  of  activated  carbon  pore  structure  on 
activated  sludge  process  performance  was  investi- 
gated using  carbons  whose  pore  volume,  pore 
radius  and  surface  area  were  measured  using  mer- 
cury intrusion  and  BET  methods.  The  adsorptive 
characteristics  and  soluble  chemical  oxygen 
demand  removal  abilities  were  determined  and  it 
was  shown  that  simple  adsorption  cannot  explain 
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the  post-addition  effect  of  carbons  after  equilibri- 
um was  established  (1.5  hours),  when  the  adsorp- 
tive  capacities  should  have  been  exhausted.  The 
behavior  is  consistent  with  the  theory  of  biological 
regeneration  of  activated  carbon,  although  evi- 
dence suggests  that  there  is  no  correlation  between 
adsorptive  capacity  of  the  carbons  and  purification 
effect  under  the  conditions  studied.  Experimental 
data  indicates  that  the  carbon  pore  structure  is  an 
important  parameter  in  the  bioregeneration  proc- 
ess. Because  the  pore  size  of  the  carbons  studied 
was  smaller  than  bacterial  cells  (5000-10,000  A), 
the  bacteria  themselves  cannot  be  located  in  the 
pores.  However,  a  great  number  of  micro-orga- 
nisms produce  extracellular  enzymes  which  act 
independently  of  the  bacterial  cells  and  which 
may,  because  of  their  smaller  size,  diffuse  into 
pores  of  50-1000  A  causing  substrate  decomposi- 
tion. Thus,  the  carbon  studied  which  had  the  high- 
est volume  of  pores  with  average  diameter  of  50- 
1000  A  was  the  most  efficient  for  wastewater 
treatment  since  the  effluent  quality  depends  on  the 
process  of  bioregeneration.  (Wood-PTT) 
W88-05255 


ANAEROBIC-AEROBIC  VERSUS  AEROBIC 
TREATMENT  OF  CONCENTRATED  PULP 
AND  PAPER  MILL  EFFLUENT, 

Tampere  Univ.  of  Technology  (Finland).  Dept.  of 

Civil  Engineering. 

P.  Vuoriranta,  J.  Rintala,  and  H.  Morange. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  7,  p  1219-1221,  1987.  4  tab. 

Descriptors:  *Anaerobic  digestion,  'Anaerobic 
pretreatment,  'Aerobic  digestion,  'Anaerobic-aer- 
obic digestion,  'Wastewater  treatment,  'Pulp 
wastes,  Industrial  wastewater,  Biological 
wastewater  treatment,  Activated  sludge  process, 
Organic  loading. 

Progress  in  the  anaerobic  biological  treatment  of 
pulp  and  paper  industry  wastes  has  been  made,  but 
anaerobic  treatment  alone  cannot  usually  produce 
effluents  which  meet  the  established  requirements. 
However,  anaerobic  treatment  when  used  as  a 
pretreatment  to  aerobic  digestion,  affects  the  qual- 
ity of  wastewater  needing  aerobic  treatment  and, 
therefore,  the  performance  of  the  aerobic  treat- 
ment. The  feasibility  of  pretreating  concentrated 
fractions  of  pulp  and  paper  mill  effluent  anaerobi- 
cally  before  subjecting  them  along  with  the  dilute 
effluent  fractions  to  a  final  purification  stage  was 
investigated.  The  anaerobic-aerobic  and  single 
stage  aerobic  treatment  processes  were  compared. 
The  results  showed  that  the  anaerobic  pretreat- 
ment removed  high  organic  loads  efficiently  from 
a  concentrated  thermochemical  pulp  wastewater 
fraction.  Anaerobic-aerobic  combinations  pro- 
duced stable  effluent.  The  quality  of  the  effluent 
produced  if  the  anaerobic  stage  were  to  temporari- 
ly fail  to  remove  the  organic  load  efficiently,  was 
good  enough  that  most  of  the  remaining  load  could 
easily  be  removed  in  the  following  activated 
sludge  process.  When  it  followed  anaerobic  diges- 
tion, the  activated  sludge  process  produced  less 
surplus  sludge  with  better  settling  properties  than 
the  single  stage  activated  sludge  process.  (Wood- 
PTT) 
W88-05256 


ELIMINATION  OF  SULFIDES  AND  CON- 
TROL OF  HYDROGEN  SULFIDE  ODORS  AT  A 
SCREWPELLER  PUMPING  STATION, 

F.  F.  Coutinho. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  7,  p  1223-1227,  1987.  2  fig,  2  tab. 

Descriptors:  'Sewer  systems,  'Sulfides,  'Sulfide 
elimination,  'Wastewater,  'Odor  control,  Pumping 
plants,  Archimedean  screws,  Odors,  Rio  de  Janei- 
ro, Brazil,  Chemical  reactions,  Oxidation,  Sulfuric 
acid. 

Sewage  from  areas  south  of  the  City  of  Rio  de 
Janeiro  is  transported  in  a  long  gravity  interceptor 
to  a  screwpeller  (Archimedean  screw)  lift  station 
which  was  constructed  in  1973  to  deliver  the  col- 
lected sewage  to  a  main  pumping  station  for  fur- 
ther transport  to  the  Ipanema  submarine  outfall. 
The  gradient  of  the  7.7  km  long  interceptor  and 


pumping  station  capacity  are  insufficient  to  pre- 
vent the  formation  of  sulfide;  wastewater  entering 
the  screwpeller  lift  station  had  high  values  of  dis- 
solved sulfide  (up  to  6.4  mg/liter).  The  pumping 
action  released  hydrogen  sulfide  gas  into  the  interi- 
or of  the  station.  The  gas  then  escaped  and  created 
a  strong,  disagreeable  odor  in  the  neighborhood 
which  consisted  of  highly-priced  residential  apart- 
ments, hotels  and  restaurants.  A  simple  solution  to 
the  problem  was  devised.  It  involved  the  complete 
sealing  of  the  station  and  manholes  on  the  dis- 
charge pipeline  to  eliminate  the  release  of  hydro- 
gen sulfide  into  the  surrounding  atmosphere,  and 
the  installation  of  a  100  mm  diameter  PVC  plastic 
pipeline  to  connect  the  first  entrance  manhole  on 
the  discharge  side  of  the  screwpeller  station  to  the 
inlet  pipe.  The  pipeline  functions  as  a  reactor  to 
permit  the  combination  of  influent  sulfides  with  the 
oxygen  obtained  by  the  entrainment  of  air  by  the 
pumps.  Since  the  reaction  of  the  undesirable  hy- 
drogen sulfide  and  oxygen  produced  sulfuric  acid, 
the  effects  of  the  acid  on  the  interior  of  the  pump- 
ing station  were  investigated  and  found  to  be  insig- 
nificant after  twelve  years  of  operation.  (Wood- 
PTT) 
W88-05257 


OPTIMIZATION  OF  FLOCCULATION/FLO- 
TATION  IN  CHEMICAL  WASTEWATER 
TREATMENT, 

Norsk  Hydroteknisk  Lab.,  Trondheim. 

H.  Odegaard. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  7,  p  1233-1236,  1987.  1  tab,  9  ref. 

Descriptors:  'Flocculation,  'Flotation,  'Chemical 
treatment,  'Wastewater  treatment,  Chemical  co- 
agulation, Optimization,  Wastewater,  Chemical 
precipitation,  Sedimentation,  Design  criteria. 

Wastewater  treatment  by  chemical  precipitation 
consists  of  a  very  fast  reaction  process,  the  precipi- 
tation of  soluble  and  colloidal  substances,  followed 
by  two  or  more  slower  particle  separation  process- 
es: particle  aggregation  (flocculation)  and  floe  sep- 
aration by  sedimentation,  flotation  and/or  filtra- 
tion. Flocculation  involves  the  preparation  of  floes 
for  easy  separation;  it  is  postulated  that  floes  which 
will  be  floated  should  require  different  preparation 
from  those  which  will  be  settled.  According  to 
current  practices,  flocculation  units  which  are  fol- 
lowed by  flotation  tanks  are  designed  and  operated 
in  the  same  way  as  those  followed  by  sedimenta- 
tion tanks.  Therefore,  the  optimum  conditions  for 
flocculation  units  coming  before  flotation  units  in 
the  treatment  system  were  investigated  and  design 
recommendations  for  a  flocculation/flotation 
system  for  the  chemical  treatment  of  pre-settled 
sludge  are  presented.  It  was  determined  that  floc- 
culation units  preceding  flotation  units  should, 
indeed,  be  designed  and  operated  differently  from 
those  preceding  sedimentation  units;  the  values  of 
the  mean  turbulent  velocity  gradient  (G)  should  be 
considerably  higher  in  flocculation/flotation  sys- 
tems than  in  flocculation/sedimentation  systems 
and  tapering  of  the  G  value  is  favorable  in  the 
flocculation/sedimentation  but  not  in  the  floccula- 
tion/flotation systems.  Design  criteria  recommend- 
ed for  flocculation/flotation  systems  when  used  in 
chemical  precipitation  include:  (1)  theoretical 
mean  residence  time  at  design  flow  of  25-30  min- 
utes, (2)  flocculator  residence  time  distribution 
which  is  as  similar  to  plug  flow  as  possible,  (3) 
values  of  G  for  each  flocculator  which  are  equal 
and  in  the  order  of  60  to  80/sec,  and  (4)  pressur- 
ized water  amount  equal  to  15-20%  (recirculation 
ratio)  of  design  flow  when  the  pressure  is  0.5  MPa. 
Hydraulic  load  in  the  flotation  unit  is  also  dis- 
cussed. (Wood-PTT) 
W88-05259 


WASTEWATER  TREATMENT  WITH  POW- 
DERED CARBON  AND  WET  OXIDATION  RE- 
GENERATION, 

Budapesti  Mueszaki  Egyetem  (Hungary).  Dept.  of 

Agricultural  Chemical  Technology. 

J.  Kalman,  and  I.  Szebenyi. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  7,  p  1237-1238,  1987. 

Descriptors:  'Activated  sludge  process,  'Activat- 
ed carbon,  Activated  sludge,  'Wastewater  treat- 


ment, 'Pharmaceutical  wastes,  Industrial  wastes, 
Adsorbents,  Regeneration,  Thermal  regeneration, 
Wet  oxidation  process,  Oxidation,  Chemical 
oxygen  demand. 

Wastewater  treatment  with  activated  sludge  is 
common.  Previously  described  technologies  all  re- 
quire the  addition  of  virgin  activated  carbon,  at 
considerable  cost,  to  replace  the  activated  carbon 
lost  in  the  process.  The  use  of  spent  waste  activat- 
ed carbon  obtained  from  the  pharmaceutical  indus- 
try solves  both  the  problem  of  eliminating  pharma- 
ceutical wastes  and  providing  an  inexpensive 
source  of  carbon  for  wastewater  treatment.  The 
activated  carbon  was  regenerated  by  thermal  and 
wet  oxidation  methods;  both  methods  afford  an 
adsorbent  with  significant  adsorption  capacity.  Ac- 
cording to  the  results  of  experiments  with  activat- 
ed carbon/activated  sludge  systems,  activated 
carbon  regenerated  by  wet  oxidation  was  more 
effective  than  that  obtained  by  the  thermal 
method.  The  COD  of  water  treated  with  activated 
sludge  decreased  considerably  upon  addition  of 
activated  carbon  powder  which  was  also  especially 
effective  in  the  removal  of  bioresistant  compounds. 
(Wood-PTT) 
W88-05260 


TWO  STAGE  SLUDGE  STABILIZATION, 

Gesellschaft  fuer  Klaranlagenausrustung  und  Ener- 
gieverwertung  m.b.H.,  Gladbeck  (Germany,  F.R.). 
N.  J.  Dichtl. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  7,  p  1247-1250,  1987.  2  fig,  4  ref. 

Descriptors:  'Sludge  stabilization,  'Sludge  diges- 
tion, 'Wastewater  treatment,  'Multistage  sludge 
digestion,  Aerobic  digestion,  Anaerobic  digestion, 
Wastewater  pretreatment,  Disinfection. 

Theoretical  considerations  were  used  to  develop  a 
multiple-stage  method  for  the  stabilization  of 
sludges  and  to  determine  its  advantages  and  disad- 
vantages. Combinations  of  mesophilic  digestion 
preceded  by  aerobic-thermophilic,  aerobic-meso- 
philic,  or  anaerobic-thermophilic  preliminary  treat- 
ment were  performed  at  a  technical  pilot  scale  and 
the  results  were  compared  with  those  from  one- 
stage  mesophilic  digestion.  All  three  two-stage 
procedures  have  advantages  over  the  one-stage 
method  with  regard  to  process  stability,  dewater- 
ing  behavior,  gas  production,  and  necessary  reac- 
tion volume.  No  separate  disinfection  is  needed  for 
stabilized  sludge  intended  for  agricultural  use  if 
temperatures  in  the  thermophilic  range  are  used  in 
the  preliminary  stage.  The  multi-stage  methods 
require  a  little  more  work  and  have  slightly  higher 
operational  costs  than  the  one-stage  method. 
(Wood-PTT) 
W88-05263 


SIMPLE  WASTEWATER  TREATMENT 
SYSTEM  INCORPORATING  THE  SELECTIVE 
CULTIVATION  OF  A  FTLAMENTOUS  ALGAE, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

A.  Wood. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  7,  p  1251-1254,  1987.  3  fig. 

Descriptors:  'Algae,  'Filamentous  algae,  'Algal 
harvesting,  'Wastewater  treatment,  Ponds,  Pollu- 
tion load,  Retention  times,  Infection,  Bacteria,  Or- 
ganic loading,  Gravel,  Fish,  Ammonia,  Chemical 
oxygen  demand,  Phosphorus  removal,  Suspended 
solids. 

The  development  of  high  rate  pond  systems  to 
systematically  enhance  algal  growth  as  a  cheap, 
simple  wastewater  treatment  technology  was 
handicapped  by  the  inability  to  find  a  reliable  and 
cost  effective  method  of  harvesting  the  algae.  The 
use  of  easily  harvestable  filamentous  algae  in  the 
process  of  wastewater  treatment,  biomass  recovery 
and  water  reclamation  was  investigated  in  associa- 
tion with  simple  pretreatment  stages  to  reduce  the 
pollutant  load  to  the  pond  system.  By  operating  at 
short  hydraulic  retention  times,  algae  smaller  than 
the  screen  mesh  size  of  200  micrometers  are 
washed  out  into  the  effluent  stream  and,  therefore, 
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not  established  in  the  pond.  Algae  larger  than  200 
micrometers,  such  as  the  filamentous  Stigeoclon- 
ium,  are  retained  and  easily  harvested  by  passing 
over  a  250  micrometer  wedge  wire  screen  prior  to 
drying  in  the  sun.  The  initial  problem  of  almost 
total  destruction  of  the  filamentous  algal  culture  by 
chironomid  larval  infections  and  overrunning  of 
the  culture  by  bacteria  and  particulates  were 
solved  by  reduction  of  organic  loading  by  passing 
the  effluent  through  a  coarse  gravel  bed  and  intro- 
ducing biological  control  in  the  form  of  tilapia, 
carp  and  barbie  fish  to  the  pond.  Before  imple- 
menting the  selective  screened  principle  for  fila- 
mentous algae  cultivation,  the  pond  had  operated 
as  a  unicellular  high  rate  pond  receiving  untreated 
raw  wastewater  at  hydraulic  retention  times  rang- 
ing from  2.5  to  7  days;  dissolved  COD  was  re- 
duced 40%,  ammonia  56%,  phosphate  33%,  total 
COD  48%,  and  total  Kjeldahl  nitrogen  46%.  The 
modified  algal  system  attained  removals  of  ap- 
proximately 63%,  52%,  75%,  and  84%  for  ammo- 
nia, phosphate,  suspended  solids,  and  total  COD, 
respectively.  (Wood-PTT) 
W88-05264 


SENSITIZED  PHOTOOXIDATION  FOR 
WASTEWATER  DISINFECTION  AND  DE- 
TOXIFICATION, 

Tennessee  Technological  Univ.,  Cookeville.  Dept. 

of  Engineering  Science  and  Mechanics. 

T.  N.  Eisenberg,  E.  J.  Middlebrooks,  and  V.  D. 

Adams. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  7,  p  1255-1258,  1987.  6  fig,  1  tab,  1  ref. 

Descriptors:  'Oxidation  process,  'Wastewater 
treatment,  'Disinfection,  'Detoxification,  'Water 
reuse,  Wastewater,  Feasibility  studies,  Sensitizers, 
Economic  aspects,  Ponds,  Mixing,  Hydrogen  ion 
concentration,  Temperature  effects,  Dissolved 
oxygen,  Suspended  solids,  Detention  time. 

In  order  to  provide  information  needed  to  design  a 
full-scale  sensitized  photooxidation  system  for  the 
disinfection  and  detoxification  of  wastewater,  the 
following  tasks  were  performed:  (1)  determination 
of  the  feasibility  of  such  a  system  in  a  full-scale 
situation,  (2)  determination  of  the  effects  of  mixing, 
sunlight  intensity,  pH  value,  reactor  depth,  sensi- 
tizer and  sensitizer  concentration,  initial  substrate 
concentration,  dissolved  oxygen  concentration, 
water  and  air  temperature,  suspended  solids  and 
turbidity,  and  hydraulic  detention  time  on  disinfec- 
tion and  detoxification  efficiency,  (3)  development 
of  mathematical  models  to  predict  and  optimize 
disinfection  and  detoxification  efficiencies,  (4)  doc- 
umentation and  resolution  of  operational  and  proc- 
ess control  difficulties.  Results  of  bench-  and  pilot- 
scale  experiments  show  that  sensitized  photooxida- 
tion is  an  effective  treatment  process  for 
wastewater  disinfection  and  detoxification  with 
several  advantages  over  other  methods.  Because 
sensitizers  absorb  energy  in  the  visible  spectral 
region,  sunlight  serves  as  a  no-cost  energy  source 
for  the  process,  and  energy  costs  for  such  systems 
are  minimal.  The  sensitizer  is  regenerated  in  the 
process,  and  only  low  concentrations  are  required. 
Unlike  chlorination,  toxic  chlorinated  organics  are 
not  formed.  Structural  facilities  (ponds)  and  instru- 
mentation associated  with  these  systems  are  rela- 
tively inexpensive  and  are  simple  to  design,  con- 
struct, operate,  and  maintain.  The  required  contact 
time  for  disinfection  is  relatively  short.  Sensitized 
photooxidation  is  a  low  cost,  low  technology  treat- 
ment process  that  can  help  facilitate  water  reuse. 
(Wood-PTT) 
W88-05265 


BIOLOGICAL  ASPECTS  IN  THE  EVALUA- 
TION OF  TERTIARY  LAGOONS  AND  EFFI- 
CIENCY IN  THE  REMOVAL  OF  ORGANIC 
POLLUTANTS, 

SITEL,  Triunfo  (Brazil). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-05266 


ALKALINITY  AND  PH  CHANGES  IN  THE  AC- 
TIVATED SLUDGE  PROCESS, 

Universidade  Federal  da  Paraiba,  Campina  Grande 
(Brazil).  Dept.  of  Civil  Engineering. 


A.  C.  van  Haandcl,  and  P.  F.  C.  Catunda. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  7,  p  1263-1264,  1987.  2  fig. 

Descriptors:  'Activated  sludge  process,  'Hydro- 
gen ion  concentration,  'Alkalinity,  'Wastewater 
treatment,  Chemical  properties,  Mathematical 
equations.  Theoretical  analysis,  Ammonification, 
Nitrification,  Denitrification,  Nitrogen  compounds. 

The  theoretical  alkalinity  change  in  the  activated 
sludge  process  due  to  three  reactions  of  influent 
nitrogenous  material  can  be  calculated  from  simple 
stoichiometry:  per  mg  N,  ammonification  (hydrol- 
ysis of  organic  nitrogen  to  saline  ammonia)  and 
denitrification  (reduction  of  nitrate  to  molecular 
nitrogen)  cause  alkalinity  increases  of  3.57  mg 
CaC03,  whereas  nitrification  (oxidation  of  saline 
ammonia  to  nitrate)  causes  a  decrease  of  7.14  mg 
CaC03.  The  three  separate  equations  for  the  ef- 
fects of  ammonification,  nitrification,  and  denitrifi- 
cation were  added  together  to  produce  one  equa- 
tion which  represents  the  combined  effect  of  reac- 
tions of  nitrogenous  material  on  alkalinity.  The 
alkalinity  for  the  carbonic  system  (the  prevailing 
buffer  in  mixed  liquor)  was  also  defined  by  equa- 
tions which  related  alkalinity  to  pH  for  different 
C02  concentrations.  (Wood-PTT) 
W88-05267 


FREEZE-DRIED  CULTURE:  AN  EFFICIENT 
SEED  TO  ALLOW  FAST  START-UP  OF  A  NI- 
TRIFICATION FILTER, 

Lyonnaise  des  Eaux,  Le  Pecq  (France).  Lab.  Cen- 
tral. 

D.  Bertini,  J.  M.  Audic,  J.  M.  Navarro,  and  G.  M. 
Faup. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  7,  p  1265-1268,  1987.  2  fig,  1  tab,  6  ref. 

Descriptors:  'Freeze  drying,  'Bacteria,  'Nitrifica- 
tion, 'Biological  filters,  'Wastewater  treatment, 
'Water  treatment,  Drinking  water,  Filters, 
Wastewater,  Seeding. 

For  both  wastewater  and  drinking  water  treat- 
ment, a  period  of  several  weeks  is  required  before 
obtaining  correct  nitrification  when  biological  ni- 
trification plants  are  initially  commissioned  or 
when  they  are  restarted  after  a  prolonged  shut- 
down. Therefore,  Nitrobacter  winogradskyi  sero- 
type agilis  bacteria  were  freeze  dried  and  used  to 
seed  columns  to  determine  the  effect  on  start-up 
time.  Freeze  dried  and  untreated  bacteria  were  also 
compared  with  respect  to  their  attachment  on 
granular  support.  Columns  seeded  with  freeze 
dried  bacteria  immediately  showed  higher  oxida- 
tion rates  than  the  control  columns  which  were 
colonized  by  the  same  type  of  organisms,  but  with- 
out freeze  drying,  indicating  that  the  method  is 
effective  in  nitrification  filters.  (Wood-PTT) 
W88-05268 


CONTAMINATION  OF  GROUNDWATER  BY 
SEPTIC  TANK  PERCOLATION  SYSTEMS, 

Technische    Univ.    Muenchen    (Germany,    F.R.). 
Lehrstuhl   und   Pruefamt   fuer  Wasserguetewirts- 
chaft  und  Gesundheitsingenieurwesen. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-05270 


LOW  COST  INDIVIDUAL  SANITATION  IN 
DEVELOPING  COUNTRIES:  METHODOLO- 
GY FOR  THE  TESTING  OF  DOUBLE  VAULT 
COMPOSTING  LATRINES  IN  IVORY  COAST, 

Universite  Nationale  de  Cote  d'lvoire,  Adidjan. 
Faculte  de  Pharmacie. 

R.  Macia,  L.  Kouadio,  A.  Rambaud,  and  H.  Philip. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  7,  p  1281-1285,  1987.  6  fig,  1  tab. 

Descriptors:  'Composting  latrines,  'Wastewater 
treatment,  'Composting,  'Domestic  wastewater, 
'Developing  countries,  'Domestic  wasteater, 
'Testing  procedures,  Sanitation,  Sanitary  engineer- 
ing, Ivory  Coast,  Monitoring. 

Because  there  are  no  data  reported  on  the  physico- 
chemical  aspects  of  the  double  vault  composting 
latrine,  the  determination  of  sizing  and  optimal 


operating  condition!  which  allow  rapid  COrOpOtt 
ing  with  the  fewest  health  risks  has  been  difficult. 
A  monitoring  methodology  was  proposed  for  the 
biological  reactor  formed  by  the  dry  comporting 
tank.  Six  urban  sites  and  six  rural  sites  in  Ivory 
Coast  were  chosen  for  testing.  The  monitoring 
method  required  the  following  in  situ  measure- 
ments: (1)  rate  of  filling,  determined  using  a  gauge 
at  6  holes  in  the  slab  and  the  utilization  and  ventila- 
tion apertures,  (2)  temperature,  measured  with  a 
thermocouple  fixed  to  the  end  of  a  metal  rod  2 
meters  long,  and  (3)  pH,  measured  using  a  field  pH 
meter  at  two  points:  the  utilization  and  ventilation 
apertures.  In  the  laboratory,  water  content  was 
measured  by  oven  drying  at  105  degrees  C,  mineral 
substance  was  determined  from  residue  formed  by 
heating  to  525  degrees  C,  organic  matter  was  cal- 
culated, and  nitrogenous  compounds  were  meas- 
ured. The  monitoring  method  appears  acceptable 
after  7  months  of  experimental  work.  (Wood-PTT) 
W88-05271 


ROLE  AND  PERFORMANCE  OF  SEPTIC 
TANKS  IN  INDIVIDUAL  SANITATION: 
EFFECT  OF  BIOLOGICAL  ACTIVATORS, 

Societe  Eparco,  Paris  (France). 

H.  Philip,  A.  Rambaud,  and  J.  Bontoux. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  7,  p  1287-1289,  1987.  4  fig. 

Descriptors:  'Septic  tanks,  'Wastewater  treatment, 
'Biological  activators,  'Operating  conditions,  An- 
aerobic digestion,  Sludge,  Digestion,  Effluents, 
Optimization,  Adsorbents,  Sludge  volume,  Pre- 
treatment  of  wastewater,  Domestic  wastes,  Biolog- 
ical wastewater  treatment. 

Septic  tanks  play  two  roles  in  sewage  treatment  in 
independent  sanitation  systems:  (1)  protection  of 
the  percolating  system  by  retention  of  solid  matter 
(hydraulic  phenomenon),  and  (2)  liquifaction  of 
sludge  by  anaerobic  digestion  (biological  phenome- 
non). The  characteristics  of  satisfactory  effluent 
indicating  proper  hydraulic  and  biological  operat- 
ing conditions  are  listed.  At  15  degrees  C,  biologi- 
cal sludge  digestion  phenomena  stabilize  only  after 
2  years  of  operation,  but  methanization  is  not  rapid 
enough  in  septic  sludge  to  eliminate  the  volatile 
fatty  acids  produced.  Use  of  a  biological  activator, 
a  mineral  adsorbent  with  high  specific  area  that 
fixes  bacteria  and  enzymes,  can  accelerate  hydroly- 
sis and  methanization  and  maintain  biological  ac- 
tivity within  operating  limits.  Besides  accelerating 
digestion  phenomena,  biological  activators  reduce 
sludge  volume  and  reduce  disturbances  caused  by 
variations  in  operating  conditions.  (Wood-PTT) 
W88-05272 


ENERGY  SAVINGS  BY  OPTIMIZATION  OF 
ACTIVATED  SLUDGE  AERATION, 

Water  Research  Centre,  Stevenage  (England). 
A.  D.  C.  Cantwell. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  7,  p  1291-1292,  1987. 

Descriptors:  'Activated  sludge  processes,  'Optimi- 
zation, 'Aerobic  digestion,  'Wastewater  treat- 
ment, Operating  costs,  United  Kingdom,  Activated 
sludge,  Economic  aspects,  Costs. 

The  energy  used  for  aeration  in  activated  sludge 
systems  is  sometimes  as  high  as  80%  of  the  total 
process  requirement  and  amounts  to  about  4  times 
10  to  the  8th  power  kWH/yr  in  the  United  King- 
dom. Optimization  of  design  and  operation  in 
plants  with  low  aeration  efficiencies,  would  reduce 
energy  costs.  Specific  causes  of  insufficient  aer- 
ation efficiencies  and  suggestions  for  design  im- 
provements presented.  Results  obtained  from  a 
full-scale  plant  indicate  that  fine  bubble,  diffused 
air  systems  are  capable  of  high  aeration  efficiency 
in  plants  designed  to  produce  highly  nitrified  ef- 
fluents; however,  an  anoxic  zone  for  denitrification 
must  be  included  at  the  aeration  tank  inlet.  Me- 
chanical aeration  systems  were  potentially  more 
efficient  in  systems  designed  to  produce  non-nitri- 
fied effluents.  (Wood-PTT) 
W88-05273 
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NEW  CONCEPT  IN  CLARIFIERS, 

Smally,  Wellford  and  Nalven,  Inc.,  Sarasota,  FL. 
W.  C.  Parsons. 

Public  Works  PUWOAH,  Vol.  118,  No.  10,  p  61- 
62,  October  1987. 

Descriptors:  'Wastewater  treatment,  "Impaired 
water  use,  *Clarifiers,  Central  County  Utilities, 
Sarasota,  Florida,  Oxidation  ditches,  Boat  clarifier, 
Wastewater  irrigation,  Filtration,  Golf  courses, 
Sludge  digestion,  Biological  treatment. 

A  boat  clarifier  (with  rotor  aerators)  was  used  in 
an  oxidation  ditch  system  in  a  1  mgd  private  fran- 
chise treatment  plant  near  Sarasota,  Florida.  The 
boat  clarifier  uses  the  energy  of  the  water  move- 
ment within  the  ditch  to  separate  sludge  from  the 
water,  making  external  clarifiers  and  return  sludge 
pumping  unnecessary.  The  mixed  liquor  enters  the 
stern  of  the  clarifier  and  is  pulled  forward  by  the 
negative  head  generated  by  the  sludge  ports.  Efflu- 
ent from  the  boat  clarifier  flows  to  a  continuous 
backwash,  upflow,  deep  bed  granular  media  filter 
which  is  cleaned  by  recycling  the  sand  through  an 
airlift  and  sand  washer.  Prolonged  aeration  of 
sludge  in  the  digester  produces  an  odorless  prod- 
uct. The  effluent  is  chlorinated  and  used  to  irrigate 
a  golf  course.  (Cassar-PTT) 
W88-05343 


ACHIEVING  TWO  GOALS  WITH  BIOLOGI- 
CAL-CHEMICAL PHOSPHORUS  REMOVAL, 

Kennedy/Jenks/Chilton,  Inc.,  San  Francisco,  CA. 
L.  E.  Peirano,  and  L.  G.  Parlin. 
Public  Works  PUWOAH,  Vol.  118,  No.  10,  p  74- 
77,  October  1987.  4  fig,  1  tab. 

Descriptors:  "Wastewater  treatment,  "Phosphorus 
removal,  Biological  treatment,  Reno-Sparks 
Wastewater  Treatment  Facility,  Nevada,  Chemical 
treatment,  PhoStrip  process. 

Stringent  requirements  for  effluent  discharged  into 
the  sensitive  Truckee  River  ecosystem  led  to  the 
use  of  the  PhoStrip  process  for  phosphorus  remov- 
al. Originally  tested  at  the  plant  during  the  1970s, 
the  original  PhoStrip  process  is  still  being  used  in 
spite  of  a  plant  expansion,  rather  than  the  modified 
process  used  by  many  other  treatment  plants.  After 
the  construction  was  finished  in  1982,  the  phospho- 
rus removal  process  suffered  startup  problems:  ini- 
tial unreliable  control  system,  inadvertent  recy- 
cling of  phosphorus-rich  digested  sludge  from  a 
storage  lagoon,  Nocardia  infestations  in  the  acti- 
vated sludge,  and  periodic  upstream  discharges  of 
toxic  substances.  By  early  1985  the  operating  prob- 
lems had  been  eliminated,  and  the  plant  began 
meeting  its  discharge  requirements  on  a  continuous 
basis.  The  operation  has  also  become  cost-effec- 
tive, with  potential  savings  of  $1.3  million  per  year 
at  the  design  flow  of  40  mgd.  This  is  a  result  of 
chemical  treatment  of  a  phosphorus-rich  side 
stream  rather  than  chemical  treatment  of  the  entire 
wastewater  stream.  (Cassar-PTT) 
W88-05346 


FLOC  FORMATION  IN  THE  ACTIVATED 
SLUDGE  PROCESS, 

Williamsport  Sanitary  Authority,  PA.  Wastewater 

Div. 

M.  H.  Gerardi,  and  D.  Berger. 

Public  Works  PUWOAH,  Vol.  118,  No.  10,  p  78- 

81,  October  1987.  1  tab,  7  ref. 

Descriptors:  "Wastewater  treatment,  "Activated 
sludge  process,  "Flocculation,  Biological 
wastewater  treatment,  Bacteria,  Sewage  bacteria, 
Filamentous  bacteria,  Settling  tanks. 

Flocculation  in  the  activated  sludge  process  per- 
mits the  separation  of  suspended  microorganisms 
and  their  return  to  the  aeration  basin.  Floe  forma- 
tion has  three  components:  floc-forming  bacteria, 
filamentous  bacteria  which  provide  the  floe  with  a 
framework,  and  colloidal  and  suspended  materials. 
The  exact  mechanism  of  floe  formation  is  not 
known.  However,  several  stages  are  discernable. 
In  the  lag  phase  of  bacteria  growth,  organisms  are 
freely  dispersed  with  no  floe  particles  present. 
During  the  log  phase  of  growth,  filamentous  and 
floc-forming  bacteria   proliferate   rapidly.    In   the 


declining  growth  phase,  floc-forming  bacteria 
begin  to  adhere  to  each  other,  filamentous  bacteria 
continue  to  elongate,  and  free-swimming  ciliates 
continue  to  reduce  the  numbers  of  bacteria.  In  the 
stationary  or  endogenous  phase  of  bacterial 
growth  the  floc-forming  bacteria  adhere  to  the 
filamentous  bacteria,  and  aggregates  form  from  the 
colloidal  and  suspended  materials,  bacterial  cells, 
mucoproteins,  and  polysaccharides.  Nine  basic 
types  of  floe  can  be  found  in  the  secondary  clarifi- 
er: ideal  (balanced  growth  of  floc-forming  and 
filamentous  bacteria),  bridged  between  floes,  dif- 
fused, viscous,  floating,  gas-entrained,  curdled,  pin- 
point, and  dispersed.  Situations  which  promote  loss 
of  secondary  solids  to  the  effluent  are  rapid  growth 
of  filamentous  bacteria,  excessive  production  of 
slimy  substances,  denitrification,  presence  of  toxic 
substances,  and  excessive  shearing  action.  (Cassar- 
PTT) 
W88-05347 


LOW  LOAD  AERATION  SOLVES  TREAT- 
MENT PROBLEM, 

Tracy  Engineers,  Inc.,  Camp  Hill,  CA. 

T.  Greenlund. 

Public  Works  PUWOAH,  Vol.  118,  No.  10,  p  80- 

81,  October  1987.  1  tab. 

Descriptors:  "Wastewater  treatment,  "Aeration, 
Carlisle  Suburban  Authority,  Pennsylvania,  Cost 
analysis,  Phosphorus  removal. 

The  Carlisle  (PA)  Suburban  Authority  was  faced 
with  the  need  for  rapid  expansion  in  capacity, 
more  stringent  effluent  requirements,  and  loss  of 
expected  EPA  grant  money.  The  counter-current 
low  load  aeration  process  was  the  answer  to  these 
problems.  Diffused  air  is  introduced  through  dif- 
fusers  into  a  continuously  moving  mass  of  mixed 
liquor,  with  the  mixing  function  being  provided  by 
the  peripheral  drive  bridge.  In  the  five  years  of 
operation  (1982-1986)  phosphorus  removal  in  the 
effluent  decreased  from  a  high  of  3.8  mg/liter  in 
1984  to  1.3  mg/liter  in  1986.  (Cassar-PTT) 
W88-05348 


SLIPLINING  FOR  SEWER  REHABILITATION, 

S.  Gross. 

Public  Works  PUWOAH,  Vol.  118,  No.  9,  p  95-97, 

September  1987. 

Descriptors:  "Sewer  systems,  "Sliplining,  "Reha- 
bilitation, "Pipes,  Polyethylene,  Plastics,  Linings, 
Sealants,  Sewer  infiltration,  Infiltration,  Utica, 
New  York. 

Sliplining,  also  called  insertion  renewal  or  relining, 
uses  polyethylene  pipe  sections  which  are  heat- 
fused  into  one  continuous  length  as  they  are  fed 
into  the  old  sewer  pipe.  The  basic  steps  in  sliplin- 
ing are  as  follows:  (1)  Clean  and  inspect  the  exist- 
ing sewer  line  to  determine  if  sliplining  is  possible. 
(2)  Clean  all  debris  using  specialized  tools.  (3)  In 
an  access  pit  link  the  individual  pipe  lengths  by 
fusion  jointing.  (4)  Insert  the  lining  by  either  pull- 
ing, pushing,  or  both.  (5)  Make  a  watertight  serv- 
ice connection  and  stabilize  the  area  around  the 
junction  with  mortar  mix.  (6)  Seal  around  the 
annular  space  at  terminal  connections.  Other  sli- 
plining techniques  are  available.  The  profile-wall 
pipe  uses  a  continuously  extruded  hollow  profile 
spirally  wound  to  form  an  outside-ribbed,  smooth- 
inner  cored  pipe.  This  is  useful  in  larger  diameter 
installations.  The  Buttress-Loc  system  uses  3-ft 
threaded  sections,  installed  manhole  to  manhole, 
without  any  digging.  (Cassar-PTT) 
W88-05352 


PREMIUM  TREATMENT  AT  BUDGET 
PRICES, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 
L.  G.  Rich. 

Public  Works  PUWOAH,  Vol.  118,  No.  9,  p  114- 
115,  September  1987.  2  fig,  2  tab,  9  ref. 

Descriptors:  "Wastewater  treatment,  "Filtration, 
"Lagoons,  Sand  filters,  Cost  analysis,  Activated 
sludge  process. 


The  lagoon-intermittent  sand  filter  system  provides 
a  low-cost  alternative  for  wastewater  treatment  in 
regions  where  sufficient  land  area  is  available.  The 
lagoon  system  may  be  aerated,  facultative,  or  a 
combination  of  the  two.  Effluent  properties  for 
three  types  of  systems  were  compared:  convention- 
al activated  sludge,  complete-mix  activated  sludge, 
and  lagoon-intermittent  sand  filter.  The  lagoon 
system  compared  favorably  with  the  other  sys- 
tems, having  similar  or  lower  total  suspended 
solids  (14.33  mg/liter)  and  BOD  (9.89  mg/liter). 
However,  treatment  costs  for  the  lagoon  system 
were  about  one-third  of  the  costs  for  activated 
sludge.  (Cassar-PTT) 
W88-05355 


NEW  APPROACH  ACHIEVES  INFLOW  RE- 
DUCTION IN  SANITARY  SEWERS, 

RJN   Environmental   Associates,   Inc.,   Wheaton, 

IL. 

G.  D.  Lambert,  and  A.  J.  Hollenbeck. 

Public  Works  PUWOAH,  Vol.  118,  No.  9,  p  119- 

121,  September  1987.  1  fig,  5  tab. 

Descriptors:  "Sewer  infiltration,  "Sewer  separa- 
tion, Sewer  systems,  Infiltration,  Rehabilitation, 
Pipes,  Illinois,  Grouting. 

Infiltration  into  sanitary  sewers  was  studied  before 
and  after  rehabilitation  work  in  four  Chicago-area 
communities:  Des  Plaines,  Elk  Grove  Village, 
Winnetka,  and  Hoffman  Estates,  Illinois.  These 
municipalities  ranged  in  population  from  13,000  to 
54,000,  and  the  length  of  sewer  pipes  from  194,000 
to  658,000  ft.  Actual  inflow  reduction  ranged  from 
32  to  68%,  very  close  to  predicted  inflow  reduc- 
tions, making  the  effectiveness  level  97-114%. 
Public  sector  rehabilitation  work  included  manhole 
repairs,  cross  connection  removal,  selected  sewer 
line  replacements,  grouting  of  sewer  lines,  com- 
plete sewer  line  replacement,  and  sewer  lining. 
Private  sector  rehabilitation  included  disconnec- 
tion of  downspouts  and  removal  of  illegal  storm 
sump  pumps  and  combination  sump  pumps  from 
the  sanitary  sewer  systems.  (Cassar-PTT) 
W88-05356 


SPECTROPHOTOMETRIC  DETERMINATION 
OF  TOTAL  CYANIDE  IN  WASTE  WATERS  EN 
A  FLOW-INJECTION  SYSTEM  WITH  GAS- 
DIFFUSION  SEPARATION  AND  PRECON- 
CENTRATION, 

Academia  Sinica,  Shenyang  (China).  Inst,  of  For- 
estry and  Soil  Science. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-05357 


THERMOSPRAY  LC/MS/MS  ANALYSIS  OF 
WASTEWATER  FOR  DISPERSE  AZO  DYES, 

Environmental    Monitoring    Systems    Lab.,    Las 

Vegas,  NV. 

L.  D.  Betowski,  S.  M.  Pyle,  J.  M.  Ballard,  and  G. 

M.  Shaul. 

Biomedical  and  Environmental  Mass  Spectrometry 

BMSYAL,  Vol.  14,  No.  7,  p  343-354,  July  1987.  14 

fig,  5  tab,  16  ref. 

Descriptors:  "Dyes,  "Wastewater  treatment,  "Data 
acquisition,  Activated  sludge  process,  Municipal 
wastewater,  Dye  releases,  Activated  sludge,  Ef- 
fluents, Wastewater,  Chromatography,  Tandem 
mass  spectrometry,  Thermospray  LC/MS/MS 
analysis,  Degradation  products,  Degradation,  Mass 
spectra. 

Primary  effluent  from  a  municipal  wastewater 
treatment  plant  was  used  as  the  feed  in  bench-scale 
activated  sludge  systems.  These  systems  were 
spiked  with  disperse  azo  dyes  at  1  milligram/liter 
and  5  milligrams/liter  levels  and  were  sampled  at 
various  points  in  the  process.  Samples  were  ana- 
lyzed by  high  performance  liquid  chromatography 
with  UV-visible  detection  and  by  thermospray  ion- 
ization MS  and  tandem  mass  spectrometry  (MS/ 
MS)  using  direct  injection  or  via  column  chroma- 
tography. The  tandem  mass  spectrometry  tech- 
niques were  used  both  for  method  development 
purposes  and  for  the  specificity  and  extra  informa- 
tion these  techniques  can  provide.   The  fate  of 
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disperse  azo  dyes  in  the  activated  sludge  process 
was  investigated.  Major  degradation  products 
were  identified  by  tandem  mass  spectrometry  anal- 
yses of  the  wastewaters.  Precision  and  accuracy 
data  generated  by  the  thermospray  tandem  mass 
spectrometry  technique  are  compared  to  those  de- 
rived from  the  high  performance  liquid  chroma- 
tography/UV-visible  method.  (Author's  abstract) 
W88-05394 


SUSPENDED  SEDIMENT  AND  METALS  RE- 
MOVAL FROM  URBAN  RUNOFF  BY  A 
SMALL  LAKE, 

Geological  Survey,   Lakewood,   CO.   Water   Re- 
sources Div. 
R.  G.  Striegl. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
6,  p  985-996,  December  1987.  10  fig,  11  tab,  21  ref. 

Descriptors:  'Detention  reservoirs,  'Urban  runoff, 
'Water  pollution  sources,  'Water  pollution  con- 
trol, 'Suspended  sediments,  'Metal  removal, 
Runoff,  Lakes,  Pollutants,  Metals,  Water  quality, 
Sediments,  Water  quality  control,  Chicago,  Illi- 
nois, Lake  sediments,  Heavy  metals,  Copper,  Iron, 
Lead,  Zinc. 

A  small  lake  in  the  Chicago  Metropolitan  Area 
was  from  91  to  95  percent  efficient  in  removing 
suspended  solids  and  from  76  to  94  percent  effi- 
cient in  removing  copper,  iron,  lead  and  zinc  from 
urban  runoff.  Sediments  accumulated  in  the  lake  in 
the  form  of  an  organic-rich  mud  at  an  average  rate 
of  20  millimeters  per  year;  this  reduced  lake  stor- 
age and  covered  potential  habitat  for  aquatic  orga- 
nisms. Copper,  lead,  and  zinc  concentrations  were 
closely  associated  with  suspended-sediment  con- 
centrations and  with  silt-  and  clay-sized  fractions 
of  lake  sediment.  Although  concentrations  of  mer- 
cury and  cadmium  were  near  detection  limits  in 
runoff,  measurable  concentrations  of  these  metals 
accumulated  in  the  lake  sediments.  (Author's  ab- 
stract) 
W88-05400 


AIR  STRIPPING  TEASES  VOCS  FROM 
GROUNDWATER, 

Hydro  Group,  Inc.,  Linden,  NJ.  Environmental 

Products  Div. 

F.  Lenzo. 

WATER/Engineering  and  Management 

WENMD2,  Vol.   135,  No.  2,  p  27-29,  February 

1988.  4  ref. 

Descriptors:  'Aerators,  'Aeration,  'Groundwater 
pollution,  'Organic  compounds,  'Air-stripping, 
•Design  criteria,  Operation  costs,  Volatility,  Cost 
analysis,  Pilot  plants,  Optimization. 

Over  the  past  decade,  concerns  about  groundwater 
contamination  have  focused  legislation  and  tech- 
nology on  the  problem.  Volatile  organic  com- 
pounds, (VOCs)  have  been  identified  as  primary 
contaminants.  Although  no  one  technology  is  opti- 
mum for  treatment  in  all  situations,  air  stripping 
(packed  tower  aeration  -  PTA)  has  evolved  over 
the  past  five  years  as  the  work  horse  technology. 
The  contamination  treated  by  air  stripping  is  very 
common  in  groundwater  contamination  scenarios. 
This,  along  with  air  strapping's  simplicity,  efficien- 
cy, and  cost  effectiveness  in  removing  VOCs  has 
make  it  the  preferred  technology  in  many  situa- 
tions. What  air  stripping  is  and  how  it  works  is 
discussed,  along  with  variables  to  be  considered  in 
designing  pilot  scale  studies.  (VerNooy-PTT) 
W88-05429 


RECOVERY  OF  A  MARKER  STRATS  OF  ES- 
CHERICHIA COLI  FROM  OZONATED 
WATER  BY  MEMBRANE  FILTRATION, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5F. 
W88-05451 


MICROORGANISMS  IN  MUNICIPAL  SOLID 
WASTE  AND  PUBLIC  HEALTH  EVIPLICA- 
TIONS, 

Environmental     Protection    Agency,    Cincinnati, 


OH.  Hazardous  Waste  Engineering  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-05469 


TRACE  METAL  INTERACTIONS  WITH  MI- 
CROBIAL BIOFILMS  IN  NATURAL  AND  EN- 
GINEERED SYSTEMS, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Environmen- 
tal Engineering. 

L.  W.  Lion,  M.  L.  Shuler,  K.  M.  Hsieh,  and  W.  C. 
Ghiorse. 

CRC  Critical  Reviews  in  Environmental  Science 
CCECAU,  Vol.  17,  No.  4,  p  273-306,  1988.  7  fig,  1 
tab,  216  ref. 

Descriptors:  'Wastewater  treatment,  'Literature 
review,  'Biofilms,  'Metals,  'Trace  metals,  Biologi- 
cal wastewater  treatment,  Polymers,  Adsorption, 
Bacteria,  Adsorption,  Desorption,  Kinetics,  Partic- 
ulate matter,  Suspended  solids,  Model  studies, 
Mathematical  models,  Mass  transfer,  Chelation, 
Organic  matter,  Detoxification. 

Trace  metal  adsorption  and  desorption  are  impor- 
tant processes  in  natural  aquatic  systems  and  in 
designed  treatment  systems.  Several  surfaces  are 
present  for  metal  binding:  bacterial  cells  surfaces, 
extracellular  polymers  produced  by  the  bacteria, 
and  inorganic  surfaces.  Adsorption  of  metals  onto 
particulate  matter  and  humic  substances  has  been 
documented  in  fresh  water  and  marine  systems. 
Microorganisms  (bacteria,  fungi,  protozoa,  and 
algae)  have  great  propensity  for  attaching  to  sur- 
faces. Examples  are  biofilms  in  water  systems  and 
floe  formation.  Formation  of  exopolysaccharides 
by  bacteria  varies  with  the  culture  and  growth 
conditions.  Conditions  associated  with  high  rates 
of  polymer  formation  are  phosphorus  or  nitrogen 
limitation,  growth  phase  (varies  with  culture), 
oxygen  stress,  and  presence  of  metal  ions.  Al- 
though biofilms  coating  surfaces  are  well  docu- 
mented, the  chemical  mechanisms  concerning 
metal  removal  have  not  been  investigated  thor- 
oughly. Biofilms  consist  predominantly  of  bacterial 
cells  enmeshed  in  a  network  of  negatively  charged 
extracellular  polymers.  The  biofilms  are  assumed 
to  contain  ferromanganese  deposits  which  can  play 
an  important  role  in  trace  metal  absorption.  Micro- 
organisms have  developed  resistance  to  metal  tox- 
icity, especially  since  the  Industrial  Revolution. 
Detoxification  mechanisms  include  biomethylation, 
biosynthesis  of  intracellular  traps,  cellular  efflux, 
synthesis  of  chelating  agents,  and  surface  precipita- 
tion. Mathematical  models  have  been  developed  to 
describe  various  aspects  of  trace  metal  interaction 
with  surfaces:  (1)  cellular  growth,  attachment,  and 
polymer  production;  (2)  metal  binding  to  inorganic 
surfaces;  (3)  metal  binding  to  cellular  surfaces;  (4) 
biofilm  model  integrated  with  a  metal-binding 
model.  Types  of  bench-scale  reactors  used  to  study 
biofilms  are  columns,  annular  reactors,  rotating 
biological  contactors,  and  flow-by  reactors. 
(Cassar-PTT) 
W88-05470 


BILLION  DOLLAR  BABY:   100  PCS  WATCH 
OVER  TREATMENT  PLANT, 

Municipality  of  Metropolitan  Seattle,  WA. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-05472 


SEWERS  GET  A  BREATH  OF  FRESH  AIR, 

Diversified  Engineering  Services,  Inc.,  New  Orle- 
ans, LA. 
J.  C.  Wernicke. 

Civil  Engineering  CEWRA9,  Vol.  57,  No.  8,  p  67- 
69,  August  1987.  2  fig. 

Descriptors:  'Wastewater  treatment,  'Sewer  sys- 
tems, 'Odor  control,  'Oxygenation,  Sewer  gas, 
Hydrogen  sulfide,  Anaerobic  conditions. 

Hydrogen  sulfide  is  a  source  of  odor  and  corrosion 
in  wastewater  treatment  facilities.  When  oxygen  in 
wastewater  becomes  depleted  by  bacterial  action, 
bacterial  conversion  of  sulfates  to  hydrogen  sulfide 
takes  place.  Sulfide  production  can  be  prevented 
by  high  flow  velocities  which  aerate  the 
wastewater.  In  force  mains  oxygen  must  be  added. 
Costs  are  generally  $25,000  to  $200,000.  A  typical 


oxygen  injection  station  consists  of  storage  tank, 
vaporizer,  controls,  and  injection  system.  An  addi- 
tional advantage  of  oxygenation  is  reduction  in 
organic  loading  in  the  downstream  treatment  plant 
Cryogenic  oxygen  tanks  are  available  from  500  to 
13,000  gal.  Larger  volumes  require  on-site  produc- 
tion systems.  The  average  consumption  of  oxygen 
is  2-4  pounds  per  pound  of  sulfur.  Maximum 
oxygen  dissolving  occurs  where  the  fluid  is  turbu- 
lent and  at  high  injection  pressures;  this  should  be 
considered  in  planning  the  site  of  injection  and 
number  of  injection  sites.  There  are  two  types  of 
oxygen  injectors.  One  is  based  on  direct  injection 
against  the  pump  discharge  pressure.  The  other 
uses  a  sidestream  injection  that  removes  25%  of 
the  main  flow,  pressurizes  it  to  100  psi  and  then 
injects  the  oxygen  before  the  sidestream  is  returned 
to  the  main  flow.  (Cassar-PTT) 
W88-05479 


SEWER-SEPTIC   TANK    HYBRID    PROMISES 
SAVINGS, 

Ayres  Associates,  Madison,  WI. 

R.  J.  Otis,  and  K.  Sirotiak. 

Civil  Engineering  CEWRA9,  Vol.  57,  No.  8,  p  74- 

78,  August  1987.  3  fig. 

Descriptors:  'Wastewater  treatment,  'Septic  tanks, 
'Sewer  systems,  Drains,  Cost  analysis. 

The  Septic  Tank  Effluent  Drain  system  was  used 
to  solve  the  problem  of  above-ground  septic  efflu- 
ent drainage  in  Westboro,  Wisconsin.  In  this  design 
each  house  retains  its  septic  tank,  and  the  solids- 
free  effluent  from  the  tank  is  carried  away  by  a 
small-diameter  gravity  sewer.  Maintenance  in- 
volves pumping  the  septic  tanks  every  three  years. 
Drain  cleaning  has  not  been  necessary  because  any 
slime  formation  is  removed  during  heavier  flows. 
Minor  problems  have  been  infiltration  of  grit  and 
dirt  through  manholes  and  rainwater/snowmelt 
through  cracked  septic  tank  covers.  Similar  instal- 
lations were  made  for  31  low-income  homes  in  Mt. 
Andrew,  Alabama,  for  homes  in  Maysville,  Ohio. 
This  system  offers  several  advantages  by  reducing 
(1)  excavation,  (2)  materials  needs,  (3)  maintenance 
requirements,  (4)  infiltration/inflow,  (5)  water  re- 
quirements. (Cassar-PTT) 
W88-05480 


DIGESTER  DO-OVER, 

Kennedy/Jenks/Chilton,  Inc.,  Federal  Way,  WA. 
R.  C.  Guglomo,  and  M.  Larsen. 
Civil  Engineering  CEWRA9,  Vol.  57,  No.  12,  p 
48-49,  December  1987.  1  fig. 

Descriptors:  'Wastewater  treatment,  'Digestion, 
•Odor  control,  'Rehabilitation,  Anaerobic  diges- 
tion, Corrosion,  Cracks,  Concrete,  Orange  County, 
California. 

Six  digesters  in  Orange  County,  California,  are 
being  rehabilitated  at  the  cost  of  $5  million  instead 
of  being  replaced  for  $  1 8  million.  These  structures, 
at  the  end  of  their  service  lives,  were  badly 
cracked  by  seaspray  and  internal  acid  corrosion 
and  temperature  variations.  In  addition,  odors 
were  offending  the  surrounding  community.  Im- 
mediate repairs  to  the  concrete  domes  included 
sand-  and  waterblasting  of  spalling  concrete  and 
repair  of  cracks  by  epoxy  injection  or  polymer 
grouting  for  the  hairline  cracks  and  larger  cracks, 
respectively.  Next,  the  longer-range  rehabilitation 
was  started.  A  PVC  liner  was  attached  to  the 
inside  to  prevent  deterioration  above  the  water 
level.  An  insulating  barrier  was  added  to  the  exte- 
rior dome  to  reduce  the  temperature  differences 
and  to  lower  winter  heating  requirements.  This 
consisted  of  2-in  thick  polyurethane  foam  and  a 
polyurethane  roof  coating.  The  steel  dome  re- 
quired raising  the  dome,  adding  36  supports  to 
allow  movement  during  wind  loads,  sealing  the 
annular  space  between  the  dome  and  wall,  and 
packing  oakum  into  empty  space.  New  recircula- 
tion systems  were  installed  to  prevent  scum  build- 
up. (Cassar-PTT) 
W88-05482 


SEWAGE  PLANT  ENGINEERED  FOR  VALUE, 
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O'Brien-Kreitzberg    and    Associates,    Inc.,    Mer- 

chantsville,  NJ. 

W.  F.  Mikes. 

Civil  Engineering  CEWRA9,  Vol.  58,  No.  1,  p  50- 

52,  January  1988. 

Descriptors:  'Wastewater  treatment,  "Value  engi- 
neering, *Sewer  systems,  Camden  County  Munici- 
pal Utilities  Authority,  New  Jersey,  Engineering, 
Cost  analysis,  Biological  wastewater  treatment. 

Value  engineering  resulted  in  savings  of  $52.5  mil- 
lion in  capital  costs  in  a  sewage  system  originally 
estimated  to  cost  $600  million.  Thirty-seven  small 
towns  joined  to  form  the  Camden  County  Munici- 
pal Utilities  Authority  to  combine  wastewater  han- 
dling functions.  For  this  project  some  of  the  origi- 
nal designs  were  rated  most  cost  effective.  For  the 
sludge  handling  system  it  was  recommended  that 
the  proposed  building  be  eliminated  and  the  thick- 
ener tanks  be  enclosed  with  fiberglass  domes,  re- 
taining a  small  structure  for  pumps  and  blending 
tank.  Substitution  of  continuous  conveyors  for  on- 
site  trucking  was  another  large  cost  saving.  The 
design  specified  demolition  of  the  services  build- 
ing. Value  engineering  proposed  that  the  building 
be  retained  with  addition  of  a  new  administrative 
wing.  Construction  management  was  also  orga- 
nized for  cost  savings  of  $1.8  million.  (Cassar- 
PTT) 
W88-05486 


METAL  TOXICITY  ON  PHOSPHATE  REMOV- 
AL IN  PURE  CULTURE  AND  IN  ACTIVATED 
SLUDGE  SYSTEMS, 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 
gineering. 

O.  J.  Hao,  and  C.  H.  Chang. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  114,  No.  1,  p  38-53,  February 
1988.    11   fig,   39  ref.  NSF  Grant  CEE-8306814. 

Descriptors:  "Phosphorus  removal,  "Activated 
sludge  process,  "Wastewater  treatment,  "Bioindi- 
cators,  "Pollutant  identification,  Bacteria,  Acino- 
bacter,  Phosphates,  Phosphorus  compounds,  Bio- 
logical wastewater  treatment,  Activated  sludge, 
Toxicity,  Zinc,  Heavy  metals,  Enzymes,  Growth. 

Environmental  factors,  operational  conditions,  and 
wastewater  characteristics  may  affect  organic  sub- 
strate utilization.  Thus,  these  factors  must  be  con- 
sidered for  successful  biological  phosphate  remov- 
al from  wastewater.  Metal  toxicity  on  phosphate 
removal  in  chemostat  studies  of  Acinobacter  spe- 
cies, in  batch  activated  sludge,  and  sequencing 
batch  systems  was  investigated.  At  a  Zn(II)  con- 
centration of  10  milligrams/liter  (mg/L),  phospho- 
rus content  in  cell  mass  was  reduced  from  3.2- 
4.8%  of  the  control  system  to  2.0-2.8%,  depending 
on  the  dilution  rate  in  Acinobacter  continuous 
culture  studies.  In  a  batch  activated  sludge  system, 
20  mg/L  Zn  reduced  phosphorus  uptake  from  23- 
16  mg/L.  In  a  sequencing  batch  system,  addition  of 
10  mg/L  Zn  inhibited  phosphate  removal  after  14 
days  of  continuous  Zn  addition.  In  all  cases,  COD 
utilization  was  not  affected.  Thus,  in  comparison 
with  oxidative  enzymes,  the  enzymes  responsible 
for  the  formation  of  polyphosphate  granules  are 
more  sensitive  to  Zn  toxicity.  Since  they  exhibit 
high  phosphate  uptake  during  the  log-growth 
stage,  the  use  of  Acinobacter  species  to  detect 
compound  toxicity  on  phosphate  uptake  is  recom- 
mended. (Wood-PTT) 
W88-05509 


RULE-BASED  MODEL  OF  DESIGN  JUDG- 
MENT ABOUT  SLUDGE  BULKING, 

Kereomel  Environmental  Systems  Analysts, 
Champaign,  IL 

J.  J.  Geselbracht,  E.  D.  Brill,  and  J.  T.  Pfeffer. 
Journal   of  Environmental    Engineering   (ASCE) 
JOEDDU,  Vol.    114,  No.    1,  p   54-73,  February 
1988.  4  fig,  10  tab,  20  ref.  University  of  Illinois  at 
Urbana-Champaign  Grant  S-092-ILL. 

Descriptors:  "Artificial  intelligencee,  "Bulking 
sludge,  "Wastewater  treatment,  "Rule-based 
models,  "Model  studies,  Wastewater  facilities, 
Design  criteria,  Activated  sludge  process,  Activat- 
ed sludge,  Economic  aspects,  Sludge,  Model  test- 
ing, Judgement. 


The  use  of  a  rule-based  approximate  reasoning 
modeling  technique  is  illustrated  in  the  context  of 
wastewater  treatment  plant  design.  Sludge  bulking 
is  a  poorly  understood  problem  in  activated  sludge 
wastewater  treatment  plants.  An  engineer  must  use 
his  judgment  gained  from  experience  to  design  a 
plant  to  prevent  bulking  and  the  attendant  failure. 
An  attempt  was  made  to  use  fuzzy  logic  to  model 
that  judgment.  Results  from  the  literature  were 
formulated  in  a  rule-based  model  that  relates 
design  variable  values  to  the  likelihood  of  a  design 
experiencing  bulking  problems.  The  model  was 
calibrated  and  checked  for  consistency  against  an 
experienced  engineer's  evaluation  of  two  sets  of  1 5 
plant  designs.  The  model  of  judgment  could  be 
used  to  evaluate  the  bulking  potential  of  any 
design.  The  model  was  also  incorporated  into  a 
plant  design  optimization  method  of  bulking  was 
examined  for  a  typical  problem.  (Author's  abstract) 
W88-05510 


MORE  ON  MECHANISM  AND  SOME  IMPOR- 
TANT PROPERTIES  OF  CHROMATE  ION  EX- 
CHANGE, 

Lehigh  Univ.,  Bethlehem,  PA.  Dept.  of  Civil  En- 
gineering. 

A.  K.  Sengupta,  S.  Subramonian,  and  D.  Clifford. 
Journal   of  Environmental    Engineering   (ASCE) 
JOEDDU,  Vol.  114,  No.  1,  p  137-153,  February 
1988.  8  fig,  1  tab,  19  ref,  append. 

Descriptors:  "Chromate  ions,  "Waste  recovery, 
"Anion  exchange,  "Chemical  reactions,  Hydrogen 
ion  concentration,  Ion  exchange,  Dimerization, 
Resins,  Ions,  Anions,  Kinetics,  Mathematical  equa- 
tions, Chromium  compounds. 

Sufficient  experimental  data  are  presented  to  verify 
the  chromate  ion-exchange  mechanism  proposed 
earlier.  Most  of  the  experiments  were  tailored  to 
prove  the  validity  of  the  mechanism,  and  also  to 
highlight  the  unusual  effects  associated  with  it. 
One  significant  finding  of  this  study  is  that,  in  spite 
of  very  gradual  breakthrough  during  fixed-bed 
column  runs,  chromate(VI)  concentration  at  the 
exit  of  the  column  remains  almost  independent  of 
the  influent  Cr(VI)  concentration  for  a  long  time 
after  the  start  of  the  run.  Mass-transfer  limited 
kinetics  are  not  responsible  for  this  conspicuous 
column  characteristic.  Such  an  anomalous  behav- 
ior is  explained  with  the  proposed  ion-exchange 
mechanism,  which  suggests  dimerization  of 
HCr04(-)  into  Cr207(2-)  inside  the  commercial 
organic-base  anion-exchange  resins.  A  more  theo- 
retically sound  attempt  can  now  be  developed  for 
designing  fixed  bed  chromate-exchange  processes 
at  acidic  pH  in  the  presence  of  other  competing 
ions.  (Author's  abstract) 
W88-05515 


NITROGEN  CONTROL  OF  COMPLEX  INDUS- 
TRIAL WASTEWATERS, 

Environmental     Protection     Service,     Burlington 

(Ontario).  Waste  Water  Technology  Centre. 

H.  Melcer,  and  S.  G.  Nutt. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEDDU,  Vol.  114,  No.  1,  p  166-178,  February 

1988.  2  fig,  3  tab,  18  ref. 

Descriptors:  "Nitrogen  removal,  "Biological 
wastewater  treatment,  "Industrial  wastewater, 
"Wastewater  treatment,  Coal-processing  wastes, 
Fluidized  bed  process,  Denitrification,  Anaerobic 
digestion,  Biodegradation,  Solvent  extraction,  Ni- 
trification. 

A  coupled  biological  fluidized  bed  system,  operat- 
ed in  the  pre-denitrification  mode,  was  used  to 
evaluate  its  potential  in  implementing  nitrogen  re- 
moval from  raw  and  diluted  coking  plant 
wastewaters  and  coal  liquifaction  condensates.  The 
latter  wastewater  was  also  subjected  to  pretreat- 
ment  by  solvent  extraction  with  light  oil,  methyl 
isobutyl  ketone  and  2-octanone,  and  anaerobic  deg- 
radation to  evaluate  the  improvement  in  nitrifica- 
tion. Complete  nitrification  and  denitrification  was 
achieved  for  raw  and  diluted  coking  plant 
wastev/ater  and  for  diluted  and  solvent  extracted 
coal  liquefaction  condensates.  Maximum  specific 
nitrification  rates  increased  with  increasing  dilu- 
tion.  Increased   intensity   of  pretreatment   led   to 


stable  nitrification  at  lower  dilutions.  Anaerobic 
pretreatment  offered  a  possible  alternative  to  sol- 
vent extraction.  A  complex  tradeoff  exists  between 
the  intensity  of  pretreatment,  the  degree  of  dilution 
and  the  size  of  the  downstream  biological  treat- 
ment system.  (Author's  abstract) 
W88-05517 


HYDRAULICS  OF  HORSESHOE  AND  ARCH 
SEWERS, 

Detroit  Water  and  Sewerage  Dept.,  MI. 
For  primary  bibliographic  entry  see  Field  8B. 

W88-05518 


MIXING  INTENSITY  AND  POLYMER  PER- 
FORMANCE IN  SLUDGE  DEWATERING, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
J.  T.  Novak,  J.  F.  Prendeville,  and  J.  H.  Sherrard. 
Journal   of  Environmental    Engineering   (ASCE) 
JOEDDU,  Vol.  114,  No.  1,  p  190-198,  February 
1988.  10  fig,  7  ref. 

Descriptors:  "Sludge  drying,  "Polymers,  "Parti- 
cles, "Dewatering,  "Wastewater  treatment, 
"Sludge  conditioning,  Activated  sludge,  Alum 
sludge,  Wastewater,  Mixing,  Drying,  Model  stud- 
ies, Sludge. 

A  laboratory  study  was  conducted  to  determine  if 
the  best  polymer  for  sludge  conditioning  at  one 
mixing  intensity  (G)  is  the  best  polymer  under  all 
mixing  conditions  (Gt).  An  activated  and  an  alum 
sludge  were  conditioned  with  a  variety  of  poly- 
mers at  several  polymer  concentrations.  Effective- 
ness of  conditioning  is  measured  by  a  capillary 
suction  time  device.  Based  on  the  experimental 
results,  it  is  concluded  that  alum  and  activated 
sludges  can  be  conditioned  to  resist  deterioration 
resulting  from  intense  mixing  and  can  be  dewa- 
tered  efficiently  using  high  stress  mechanical 
dewatering  processes,  that  polymer  requirements 
increase  as  Gt  increases  for  both  alum  and  activat- 
ed sludge,  that  polymer  selection  is  more  important 
at  high  mixing  energy  inputs  than  at  low  energy 
inputs,  and  that  the  activated  sludge  tested  appears 
to  be  resistant  to  the  effects  of  polymer  overdos- 
ing. From  an  analysis  of  these  results  and  other 
data  reported  in  the  literature,  a  mechanistic  model 
is  described  polymer-particle  interaction  is  pro- 
posed. (Author's  abstract) 
W88-05519 


EFFECTS  OF  SMP  ON  BIOFILM-REACTOR 
PERFORMANCE, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Ivory- 
dale  Technical  Center. 
E.  Namkung,  and  B.  E.  Rittmann. 
Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  114,  No.  1,  p  199-210,  February 
1988.  5  fig,  1  tab,  15  ref.  USEPA  Cooperative 
Agreement  CR  810462. 

Descriptors:  "Wastewater  treatment,  "Soluble  mi- 
crobial products,  "Biofilm  reactors,  "Biological 
wastewater  treatment,  "Advanced  wastewater 
treatment,  "Water  treatment,  Drinking  water, 
Groundwater  recharge,  Model  studies,  Organic 
carbon,  Effluents. 

The  extended  steady  state  biofilm  model  is  utilized 
to  predict  the  performance  of  a  completely  mixed 
biofilm  reactor  in  terms  of  substrate  removal,  bio- 
film accumulation,  soluble  microbial  products 
(SMP)  formation,  and  total  soluble  organic  carbon 
(SOC)  removal.  Three  important  aspects  of  how 
SMP  formation  affects  the  effluent  quality  from 
biofilm  reactors  for  the  concentration  range  of 
practical  interest  are  relevant  to  advanced 
wastewater  treatment,  groundwater  recharge,  and 
drinking  water  treatment.  First,  for  intermediate 
surface  loadings,  the  concentrations  of  the  effluent 
SMP  and  SOC  are  directly  proportional  to  the 
influent  substrate  concentration,  and  SMP  com- 
prises the  majority  of  effluent  SOC.  However,  for 
high  and  very  low  loading,  residual  substrate  is 
most  of  the  effluent  SOC.  Second,  SMP  formation 
and  SOC  removal  by  the  steady  state  biofilms  are 
affected  by  both  substrate  utilization  kinetics  and 
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roarlm  condition*.  Changing  reactor  conditions, 
such  as  hydraulic  detention  time,  alYect  the  actual 
surface  loading,  while  kinetic  parameters,  such  as 
biofilm  loss  rate  and  cell  yield,  control  the  mini- 
mum achievable  substrate  concentration  and  the 
minimum  flux  to  give  a  deep  biofilm.  Third,  in 
order  to  achieve  tne  best  treatment  efficiency  in 
terms  of  organic  carbon,  the  biofilm  reactor  must 
maintain  an  optimum  biofilm  thickness  that  gives 
the  lowest  SOC  concentration.  At  least  in  concept, 
biofilm  thickness  can  be  controlled  by  manipulat- 
ing the  shear  loss  component  of  the  biofilm  loss 
rate.  (Author's  abstract) 
W88-05520 


NEW  APPROACH  FOR  SIZING  RAPID  INFIL- 
TRATION SYSTEMS, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  NH. 

J.  M.  Martel. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEDDU,  Vol.  114,  No.  1,  p  211-215,  February 

1988.  1  fig,  2  tab,  13ref. 

Descriptors:  'Rapid  infiltration,  'Site  sizing, 
•Wastewater  treatment,  'Land  disposal,  •Infiltra- 
tion, Soil  filters,  Wastewater,  Batch  treatment, 
Mathematical  equations,  Intake  capacity,  Drinking 
water,  Land  use,  Land  application. 

Rapid  infiltration  (RI),  a  wastewater  treatment 
method  that  uses  the  natural  renovative  powers  of 
the  soil  matrix  to  remove  pollutants,  can  produce  a 
percolate  of  drinking-water  quality  if  the  system  is 
designed  and  operated  efficiently.  The  current 
EPA  procedure  for  calculating  the  land  area  re- 
quired by  a  RI  system  is  based  on  the  limiting 
infiltration  rate  at  the  proposed  site  which  is  diffi- 
cult to  measure  because  it  varies  from  place  to 
place  on  the  site.  A  new,  less  complex  approach  to 
sizing  RI  systems  based  on  the  observation  that 
most  RI  systems  operate  as  a  batch  process  is 
presented.  The  long-term  intake  capacity  per  cycle 
is  the  critical  design  parameter  needed  in  this  ap- 
proach. Analysis  of  data  from  eight  operational 
systems  indicate  that  the  intake  capacity  is  mainly 
a  function  of  the  application  time.  (Wood-PTT) 
W88-05521 


CRITICAL  LOOK  AT  ROCK  FILTERS, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 
L.  G.  Rich. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  114,  No.  1,  p  219-223,  February 
1988.  2  fig,  1  tab,  13  ref. 

Descriptors:  *Rock  filters,  'Algal  control, 
•Wastewater  treatment,  'Wastewater  lagoons, 
•Service  life,  Wastewater,  Rocks,  Lagoons,  Ef- 
fluents, Algae,  Sedimentation,  Flotation,  Intercep- 
tion, Microbial  degradation,  Economic  aspects, 
Feasibility,  Mathematical  equations. 

Rock  filters,  which  have  been  used  for  more  than  a 
decade  to  remove  algal  cells  from  the  effluents  of 
sewage  lagoons,  consist  of  submerged  rock  beds 
through  which  lagoon  effluent  flows.  The  rock 
media  is  composed  of  5-  to  20-centimeter  rocks 
with  void  spaces  comprising  40-45%  of  the  total 
volume.  Algal  solids  removed  by  the  filter  by  a 
combination  of  sedimentation,  flotation,  and  inter- 
ception undergo  microbial  degradation,  leaving  the 
refractory  components  to  accumulate  in  the  voids. 
The  service  life  of  rock  filters  was  estimated  based 
on  an  equation  describing  the  voids  depletion  time 
which  is  a  function  of  the  solids  removal  rate, 
which  in  turn,  is  a  function  of  the  volumetric 
loading  rate  on  the  rock  filter.  Simple  mass  balance 
considerations  using  realistic  assumptions  concern- 
ing biodegradable  fractions  and  sludge  solids-mois- 
ture compositions  revealed  the  limited  service  life 
of  this  type  of  filter.  Because  failure  can  be  expect- 
ed earlier  than  was  previously  predicted,  and  be- 
cause of  the  cost  of  replacement,  rock  filters  are 
not  the  viable  option  for  effluent  polishing  that 
they  were  previously  thought  to  be.  (Wood-PTT) 
W88-05522 


REMOVAL  OF  TOXIC  MATERIALS  FROM  IN 
SITU  TAR  SAND  PROCESS  WATER, 


Oklahoma  State  Univ.,  Stillwater.  School  of  Civil 

Engineering. 

W.  F.  McTernan,  P.  H.  King,  and  W.  E.  Blanton. 

Journal  of  Energy  Engineering  (ASCE)  JFEED9, 

Vol.  113,  No.  3,  p  79-91,  December  1987.  4  fig,  9 

tab,  19  ref.  DOE  Contract  DE-AS20-81LC 10678. 

Descriptors:  *Tar  sand  extraction,  'Toxic  materi- 
als, 'Wastewater  treatment,  'Process  water,  'In- 
dustrial wastewater,  Industrial  wastes,  Vernal 
Utah,  Bitumen,  Toxicity,  Coagulation,  Organic- 
carbon,  Suspended  solids,  Activated  carbon,  Pol- 
lutant identification,  Pollutants. 

Process  waters  collected  during  a  Department  of 
Energy  in  situ  tar  sand  extraction  experiment  near 
Vernal,  Utah,  were  characterized  as  having  a  high 
level  of  emulsified  bitumen,  exhibiting  toxic  prop- 
erties and  possessing  low  levels  of  inorganic  con- 
stituents. Various  coagulants  were  employed  in  an 
attempt  to  destabilize  this  emulsion.  Ferric  chlo- 
ride was  found  to  be  most  effective  in  that  more 
than  98%  of  the  emulsion  was  removed  as  total 
organic  carbon  (TOC)  by  this  treatment  and  over 
99%  was  removed  as  suspended  solids.  Increased 
toxicity  levels  were  measured,  however,  in  these 
treated  effluents.  Additional  treatment  by  activated 
carbon  adsorption  removed  these  toxic  compo- 
nents. Gas  chromatography/mass  spectrometry 
(GC/MS)  analysis,  using  a  modification  of  the  U.S. 
Environmental  Protection  Agency  (EPA)  method 
625,  showed  an  estimated  2,000  compounds  in  the 
untreated  process  water.  Coagulation  reduced  this 
to  72  identifiable  components  while  activated 
carbon  adsorption  lowered  this  to  six,  including 
internal  and  recovery  standards.  GC/MS  was 
unable,  however,  to  identify  a  relatively  significant 
series  of  materials  shown  to  exist  by  TOC  analysis 
which  apparently  had  low  vapor  pressure  and 
could  not  be  analyzed  by  gas  chromatography. 
The  source  or  sources  of  the  residual  toxicity  is 
assumed  to  be  contained  in  these  unidentified  mate- 
rials. (Author's  abstract) 
W88-05523 


SITING         MODEL  FOR         REGIONAL 

WASTEWATER  TREATMENT  SYSTEMS:  THE 
CHAIN  CONFIGURATION  CASE, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
Geography  and  Environmental  Engineering. 
Z.  Zhu,  and  C.  ReVelle. 

Water  Resources  Research  WRERAO,  Vol.  24, 
No.  1,  p  137-144,  January  1988.  3  fig,  5  tab,  30  ref. 

Descriptors:  'Wastewater  facilities,  'Site  selection, 
'Systems  analysis,  'Project  planning,  Sites,  Plan- 
ning, Wastewater  treatment,  Model  studies,  Mathe- 
matical studies,  Mathematical  equations,  Mathe- 
matical models,  Economic  aspects,  Linear  pro- 
gramming, Water  quality,  Costs. 

The  techniques  of  locations  systems  analysis  are 
adapted  to  develop  a  siting  model  for  wastewater 
treatment  facilities  when  the  wastewater  sources 
and  treatment  facilities  are  in  a  chain  or  linear 
configuration.  The  regional  facility  problem  is  con- 
sidered as  a  special  variant  of  the  fixed  charge 
plant  location  model  rather  than  the  general  trans- 
shipment type  model.  The  definition  of  the  addi- 
tional cost  of  a  waste  source  joining  a  regional 
facility  and  the  development  of  sequential  priority 
constraints  in  the  siting  model  allow  the  siting 
model  to  be  conveniently  solved  by  widely  avail- 
able linear  programming  packages.  The  model 
deals  with  the  situation  in  which  no  current  treat- 
ment is  provided,  no  bypassed  plants  are  allowed,  a 
fixed  level  of  treatment  is  required,  and  water 
quality  constraints  are  either  not  included  or  are 
not  binding.  The  concave  cost  of  treatment  at  a 
plant  is  approximated  by  a  fixed  charge  and  one 
straight-line  segment.  Numerical  examples  are  in- 
cluded to  demonstrate  the  computational  efficien- 
cy of  the  siting  model.  (Author's  abstract) 
W88-05538 


MODELING  DYNAMIC  EXPERIMENTS  ON 
THE  ANAEROBIC  DEGRADATION  OF  MO- 
LASSES WASTEWATER, 

Eidgenoessische  Technische   Hochschule,   Zurich 
(Switzerland).  Dept.  of  Chemical  Engineering. 
M.  Denac,  A.  Miguel,  and  I.  J.  Dunn. 


Biotechnology  and  Bioengineerinj  mill"'1 

31,  No.  1,  p  1-10,  January  1<>HK    17  fig,  5  tab,  24  ref. 

Descriptors    *Wastewatei    treatment,    'Industrial 

wastewater,  'Anaerobic  digestion,  'Molasses,  *()r 
ganic  acids,  Sugars,  Food-processing  wastes,  Bio- 
degradation,  Packed  beds,  Kinetics,  Degradation, 
Hydrogen  gas  effects,  Hydrogen  ion  concentra- 
tion, Hydrogen,  Model  studies,  Model  testing, 
Simulation,  Methane. 

The  kinetics  of  anaerobic  degradation  of  a  molas- 
ses wastewater  were  measured  under  constant  pH 
conditions  in  a  laboratory  scale  packed  bed  reac- 
tor. In  continuous  and  batch  experiments  the  for- 
mation and  degradation  rates  of  the  organic  acids 
(butyric,  propionic  and  acetic)  were  followed.  The 
influence  of  hydrogen  gas  on  the  acid  degradation 
rates  was  measured  and,  contrary  to  the  literature 
and  the  thermodynamic  calculations,  no  inhibition 
was  detected;  biofilm  diffusional  effects  may  be  the 
reason.  Two  dynamic  simulation  models  were 
tested,  a  heterogeneous  model,  which  considered 
the  biofilm-reaction  phenomena  and  a  quasihomo- 
geneous  model  with  the  same  kinetics.  Except  for 
hydrogen,  the  diffusion  effects  were  negligible. 
Otherwise  both  models  gave  essentially  the  same 
results  and  the  time  profiles  of  acids,  hydrogen, 
carbon  dioxide  and  methane  agreed  relatively  well 
with  dynamic  startup  experiments.  Batch  experi- 
ments showed  the  acid  concentrations  to  be  highly 
sensitive  to  the  initial  molasses  concentration.  This 
aspect  was  not  included  in  the  model  but  is  being 
investigated  further.  (Author's  abstract) 
W88-05547 


ALUM  FLOCCULATION  AND  BIOFLOCCU- 
LATION  OF  ACTIVATED  SLUDGE  FOR 
VACUUM  FILTRATION, 

Missouri  Univ. -Columbia.  Dept.  of  Civil  Engineer- 
ing. 

R.  A.  Novak. 

Biotechnology  and  Bioengineering  BIBIAU,  Vol. 
31,  No.   1,  p  71-74,  January   1988.  4  fig,   17  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Flocculation,  'Filtration,  Nitro- 
gen, Chemical  oxygen  demand,  Activated  sludge, 
Alum,  Bioflocculation,  Biological  wastewater 
treatment,  Sludge,  Load  distribution,  Carbohy- 
drates, Proteins,  Cost  analysis. 

The  nature  of  a  particular  activated  sludge  deter- 
mines the  optimum  dosage  of  chemical  coagulant 
and  the  overall  effectiveness  of  chemical  condi- 
tioning. The  properties  of  the  individual  sludge 
are,  in  turn,  controlled  by  operating  conditions  in 
the  aeration  tank  and  the  characteristics  of  the 
influent  waste.  The  relationships  between  sludge 
loading  rate,  COD-to-nitrogen  ratio  of  influent 
waste  and  maximum  difference  in  specific  resist- 
ance as  a  result  of  chemical  conditioning  (deltaZ) 
were  investigated.  The  maximum  difference  in  spe- 
cific resistance  was  found  to  be  highly  dependent 
on  COD/N.  The  parameter  deltaZ  was  related  to 
sludge  carbohydrate  content,  protein  content,  and 
surface  charge  in  the  same  manner  as  specific 
resistance.  Circumstances  under  which  chemical 
conditioning  is  ineffective  and  not  cost  efficient 
were  explored.  It  was  found  that  deltaZ  is  minimal 
when  an  activated  sludge  exhibits  a  high  degree  of 
biological  flocculation.  Under  carbon-limiting 
growth  and  optimal  loading  conditions,  deltaZ  was 
low  enough  to  make  chemical  conditioning  unnec- 
essary. (Wood-PTT) 
W88-05548 


ANAEROBIC  DEGRADATION  OF  PAPER- 
MILL  SLUDGE  IN  A  TWO-PHASE  DIGESTER 
CONTAINING  RUMEN  MICROORGANISMS 
AND  COLONIZED  POLYURETHANE  FOAM, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Dept. 

of  Microbiology. 

H.  J.  Gijzen,  T.  J.  M.  Schoenmakers,  C.  G.  M. 

Caerteling,  and  G.  D.  Vogels. 

Biotechnology  Letters  BILED3,  Vol.  10,  No.  1,  p 

61-66,  January  1988.  4  fig,  1  tab,  13  ref. 

Descriptors:  'Wastewater  treatment,  'Industrial 
wastewater,  'Substrates,  'Sludge  digestion,  'Poly- 
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urethane,  Bacterial  physiology,  Anaerobic  diges- 
tion, Biodegradation,  Microorganisms,  Protozoa, 
Volatile  acids,  Fatty  acids,  Methane. 

The  catabolism  of  volatile  fatty  acids  and  methane 
formation  are  rate-limiting  steps  in  the  anaerobic 
digestion  of  soluble  wastes  because  of  the  low 
growth  rates  of  the  bacteria  involved.  Thus,  long 
retention  times  are  required  to  prevent  washout  of 
the  active  biomass.  In  this  study,  methanogenic 
associations  were  immobilized  on  2.2-cm  cubes  of 
polyurethane  foam  in  a  10-1  continuous  upflow 
reactor  fed  on  a  mixture  of  acetate,  propionate,  and 
butyrate  and  maintained  at  39  C  for  3  weeks. 
Bacterial  colonization  was  rapid  and  dense.  The 
support  particles  were  then  transferred  to  a  two- 
phase  reactor,  the  5-1  first  phase  of  which  had  been 
inoculated  with  sheep  rumen  microorganisms.  In  a 
60-day  experiment,  biogas  production  was  stable  at 
about  330  1/d  after  the  5th  day.  Methane  amounted 
to  about  55%  of  the  biogas.  Concentrations  of 
individual  volatile  fatty  acids  showed  some  fluctu- 
ations (most  explicit  for  propionate)  but  stabilized 
from  day  35  on.  The  study  demonstrates  that  poly- 
urethane may  be  used  as  an  excellent  support  mate- 
rial for  slowly-growing  methanogenic-phase  bacte- 
ria. The  combination  of  rumen  microorganisms  in 
the  acidogenic  phase  and  colonized  support  parti- 
cles in  the  methanogenic  phase  of  a  two-phase 
reactor  resulted  in  efficient  anaerobic  digestion  of 
papermill  sludge.  (Shidler-PTT) 
W88-05559 


DONT  BOTHER  WITH  SECONDARY  CLARI- 
FIER  DISTRIBUTED  INLETS, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
J.H.  Bender,  J.A.  Semon,  and  R.M.  Crosby. 
Water  Engineering  and  Management  WENMD2, 
vol.  134,  no.  12,  p  2830,  December  1987,  1  fig,  2 
tab,  5  ref.  EPA  Cooperative  Agreement 
CR810261. 

Descriptors:  'Distributed  inlet,  'Wastewater  treat- 
ment, *Clarifiers,  'Activated  sludge  process,  Mu- 
nicipal wastewater,  Municipal  wastes,  'Clarifiers, 
Wastewater  facilities,  Desnity  currents,  Uniform 
flow. 

At  the  Stamford,  Connecticut,  Water  Pollution 
Control  Facility  for  activated  sludge  wastewater 
treatment,  the  EPA  Water  Engineering  Reasearch 
Laboratory  evaluated  ar  inlet  structure  called  the 
distributed  inlet.  This  inlet  was  designed  to  create  a 
uniformly  distributed  flow  pattern  in  one  of  the 
secondary  clarifiers.  While  the  inlet  created  a  fairly 
uniform  flow  in  the  immediate  vacinity,  it  could 
not  sustain  this  pattern  across  the  clarifier's  full 
area.  Performance  was  also  degraded.  Results  from 
this  project  and  earlier  test  work  indicate  that  inlet 
structures  have  little  influence  on  the  avoidance  of 
density  current  formation.  This  prevents  them 
from  creating  a  uniformly  distributed  flow 
throughout  the  entire  clarifier.  Inlet  structure 
design,  however,  still  remains  an  important  aspect 
of  clarifier  design,  although  its  role  in  creating  a 
uniformly  distributed  flow  pattern  is  disputed. 
(Sand-PTT) 
W88-05564 


BUILDING  AN  EFFECTIVE  COMPUTER  MAP- 
PING PROGRAM, 

Metropolitan  Sewer  District  of  Greater  Cincinnati, 
OH.  Div.  of  Wastewater  Engineering. 
H.  E.  Perkins  and,  and  T.  Armbruster. 
Water/Engineering  and  Management  WENMD2, 
Vol.  134,  No.  8,  p  21-24,  August  1987. 

Descriptors:  'Digital  Computers,  'Subsurface 
Mapping,  'Sewer  Systems,  'Automation, 
Wastewater  Management,  Sewer  Districts. 

A  sanitary  sewer  district  can  effectively  maintain 
approximately  7,000  maps  of  sewered  areas,  update 
and  create  wastewater  collection  system  maps,  and 
increase  productivity  by  using  computers  in  the 
process  of  mapping.  Constantly  changing  informa- 
tion is  now  more  difficult  than  ever  to  collect, 
organize,  record  and  retrieve  as  it  accumulates. 
The  Metropolitan  Sewer  District  of  Greater  Cin- 
cinnati (MSD)  began  investigating  digital  data  base 


mapping  options  and  funding  sources  in  1976.  Now 
the  District  has  more  than  1,500  base  maps  in  a 
digital  format,  a  portion  of  the  budget  dedicated  to 
computer  mapping,  an  expanded  in-house  comput- 
er system  and  new  opportunities  for  sharing  the 
benefits  of  the  mapping  program  with  neighboring 
agencies.  Numerous  benefits  from  digitizing  infor- 
mation are  listed  and  discussed.  (VerNooy-PTT) 
W88-05565 


HOW  WASTEWATER  TREATMENT  PLANTS 
UTILIZE  DIGESTER  GAS, 

Brown  and  Caldwell,  Pleasant  Hill,  CA. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-05567 


USING  OXYGEN  TO  CONTROL  HYDROGEN 
SULFIDE  IN  MUNICIPAL  WASTEWATER 
SYSTEMS, 

BOC  Group,  Inc.,  Murray  Hill,  NJ.  Airco  Indus- 
trial Gases  Div. 
G.  H.  Hollerbach. 

Water/Engineering  and  Management  WENMD2, 
Vol.  134,  No.  8,  p  46-49,  August  1987.  2  fig,  8  ref. 

Descriptors:  'Dissolved  oxygen,  'Wastewater 
treatment,  'Oxygen  injection,  'Hydrogen  sulfide, 
'Oxygen  injection,  'Anaerobic  conditions,  Main 
sewers,  Bubbles,  Cost  analysis,  Australia,  United 
Kingdom,  United  States. 

Two  major  methods  commonly  used  to  control 
hydrogen  sulfide  are  oxygen  augmentation  and  the 
chemical  application  of  various  oxidants,  toxic  sub- 
stances or  metallic  salts.  A  successful  and  cost 
effective  method  of  controlling  H2S  generation  is 
to  inject  high  purity  oxygen  into  the  wastewater 
flowing  in  the  force  main,  thus  increasing  the 
dissolved  oxygen  content  of  the  sewage.  An  Aus- 
tralian community  has  been  practicing  this  method 
for  ten  years.  Direct  oxygen  injection  techniques 
were  developed  in  the  United  Kingdom  by  BOC 
Ltd.  in  collaboration  with  the  Water  Research 
Centre.  Pure  oxygen  injection  is  highly  effective  in 
preventing  anaerobic  conditions  and  the  conse- 
quent generation  of  sulfides.  Since  1973,  more  than 
100  installations  have  been  completed  in  the  U.K. 
and  Australia.  In  the  U.S.,  direct  oxygen  injection 
has  gained  acceptance  and  has  proved  to  be  an 
effective  solution  to  sulfide  generation  in  force 
mains  with  irregular  profiles.  There  is  no  one  best 
oxygen  injection  system  for  either  pressure  mains 
or  gravity  mains.  Each  wastewater  collection 
system  is  different  and  requires  an  oxygen  injection 
system  designed  for  the  most  effective  control  of 
H2S  under  local  conditions.  (VerNooy-PTT) 
W88-05568 


ACTIVATED  SLUDGE  TREATMENT  OF 
WINE-DISTILLERY  WASTEWATERS, 

Cadiz  Univ.  (Spain).  Faculty  of  Sciences. 
D.  Sales,  M.  J.  Valcarcel,  L.  Perez,  and  E. 
Martinez-Ossa. 

Journal  of  Chemical  Technology  and  Biotechnol- 
ogy JCTBDC.  Vol.  40,  No.  2,  p  85-99,  1987.  5  fig, 
5  tab,  1 1  ref. 

Descriptors:  'Wastewater  treatment,  'Distillery 
wastes,  'Activated  sludge  treatment,  'Neutraliza- 
tion, 'Aerobic  digestion,  Purification  kinetics,  Vin- 
asses,  Biological  oxygen  demand,  Hydrogen  ion 
concentration,  Mathematical  models,  Optimization, 
Chemical  oxygen  demand. 

Wine  alcohol  distilleries  produce  eight  volumes  of 
high-strength  waste  from  every  volume  of  ethanol. 
This  waste  has  an  acidic  character,  an  average 
COD  of  21  g/cu  dm  and  an  average  BOD  of  13  g 
dm  to  the  minus  3rd  power.  This  paper  examines 
aerobic  treatment  as  an  alternative  to  anaerobic 
digestion  for  the  reduction  of  waste  strength.  The 
process  from  the  startup  of  the  digesters  until 
attainment  of  steady-state  conditions,  and  the  opti- 
mization of  the  process  to  achieve  an  adequate 
purifying  performance,  were  studied.  Once  opti- 
mum operation  conditions  had  been  attained  (at  8 
days  retention  time),  the  effluent  showed:  pH 
values  between  6.5  and  8;  COD  and  BOD  remov- 
als of  78  and  88%,  respectively;  dissolved  oxygen 
contents  of  over  1  mg/cu  dm;  and  microorganism 


populations  of  over  1  billion  colonies/cm.  Neutral- 
ization of  vinasses  did  not  improve  the  purification 
process.  A  Substrate  Utilization  Model  predicted 
accurately  the  performance  of  the  purifying  proc- 
ess, except  at  retention  times  of  less  than  3  days, 
where  the  system  works  in  unsteady  conditions. 
(Author's  abstract) 
W88-05572 


ANAEROBIC  DIGESTION  OF  SURPLUS  ACTI- 
VATED SLUDGE  IN  A  FIXED-FILM  BIOREAC- 
TOR, 

Genoa  Univ.  (Italy).  1st.  di  Scienze  e  Tecnologie 

dellTngegneria  Chemica. 

C.  Solisio,  and  M.  Del  Borghi. 

Water  Research  WATRAG,  Vol.  21,  No.   11,  p 

1301-1305,  November   1987.   7  fig,  7  tab,  6  ref. 

Descriptors:  'Anaerobic  digestion,  'Activated 
sludge,  'Wastewater  treatment,  'Fixed-film  bior- 
eactors,  Biological  treatment,  Sludge,  Biological 
treatment,  Organic  loading,  Waste  load,  Biological 
oxygen  demand,  Chemical  oxygen  demand,  Vola- 
tile solids. 

The  performance  of  a  particular  fixed-film  bioreac- 
tor  with  sponges  as  support  was  evaluated  and 
compared  with  that  of  a  conventional  continuous 
stirred  tank  reactor  (CSTR).  The  fixed-film  digest- 
er performed  better  than  the  conventional  CSTR, 
particularly  at  low  organic  loads.  Good  results 
were  similarly  obtained  with  the  fixed-film  digester 
at  high  organic  loads  and  for  biogas  production.  In 
all  cases,  the  fixed-film  digester  removed  greater 
amounts  of  volatile  solids,  biological  oxygen 
demand,  and  chemical  oxygen  demand.  The  syn- 
thetic sponges  employed  as  support  for  microorga- 
nism growth  in  place  of  the  usual  rocks  or  other 
rigid  materials  allowed  satisfactory  microorganism 
trapping  as  well  as  easy  regeneration.  (Wood-PTT) 
W88-05584 


ACTIVITIES  OF  SOME  FERMENTATION  EN- 
ZYMES IN  ACTIVATED  SLUDGE  AND  THEIR 
RELATIONSHIP  TO  ENHANCED  PHOSPHO- 
RUS REMOVAL, 

Johannesburg   City    Health    Dept.    Labs.    (South 

Africa). 

L.  H.  Lotter,  and  E.  H.  M.  van  der  Merwe. 

Water  Research  WATRAG,  Vol.  21,  No.   11,  p 

1307-1310,  November  1987.  6  fig,  2  tab,  23  ref. 

Descriptors:  'Enzymes,  'Activated  sludge,  'Phos- 
phorus removal,  'Wastewater  treatment,  'Fermen- 
tation, 'Monitoring,  Enzyme  activities,  Dehydro- 
genase, Phosphorus,  Sludge,  Biological  wastewater 
treatment. 

A  method  to  determine  lactate,  malate,  beta-HO- 
butyrate  dehydrogenase  and  phosphotransacety- 
lase  activities  in  activated  sludge  was  developed. 
The  method  was  used  to  monitor  two  of  the  en- 
zymes, which  showed  correlation  with  phosphorus 
removal  in  two  activated  sludge  plants.  The  phos- 
phorus removal  capacity  of  the  two  plants  showed 
different  sensitivities  to  changes  in  the  activities  of 
beta-HO-butyrate  dehydrogenase  and  phospho- 
transacetylase.  (Author's  abstract) 
W88-05585 


BOUND  WATER  CONTENT  OF  BIOLOGICAL 
SLUDGES  IN  RELATION  TO  FILTRATION 
AND  DEWATERING, 

Athens  School  of  Hygiene  (Greece). 

N.  Katsiris,  and  A.  Kouzeli-Katsiri. 

Water  Research  WATRAG,  Vol.  21,  No.   11,  p 

1319-1327,  November  1987.  8  fig,  5  tab,  37  ref. 

Descriptors:  'Bound  water,  'Sludge  drying, 
•Sludge  filtration,  'Wastewater  treatment,  'Differ- 
ential thermal  analysis,  Sludge,  Dewatering, 
Drying,  Coagulation,  Chemical  coagulation. 

The  results  are  presented  of  an  extensive  analytical 
investigation  on  the  mechanisms  involved  in  filtra- 
tion of  biological  sludges  obtained  by  studying  the 
changes  in  the  bound  water  content  of  activated 
and  mixed  digested  sludges  when  they  were  sub- 
jected to  several  physical  and  chemical  processes. 
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Water  in  sludges  exists  in  two  states,  as  free  or  bulk 
water  and  as  bound  water  which  is  held  by  the 
solid  state  either  by  sorption  on  specific  sites,  i.e. 
functional  groups  of  the  proteins  and  other  macro- 
molecules  and/or  restricted  within  pores  and  capil- 
laries. A  new  method  for  determining  bound  water 
in  sludges,  based  on  differential  thermal  analysis 
(DTA),  was  developed.  The  technique  is  based  on 
the  same  assumption  that  was  used  in  previous 
studies  that  bound  water  does  not  freeze  when  the 
sample  is  cooled  down  to  -20  degrees  C.  The 
temperature  difference  between  the  sample  and  a 
thermally  inert  material  was  recorded  when  the 
two  specimens  were  subjected  to  identical  temper- 
ature regimes  involving  heating  or  cooling  at  a 
controlled  rate.  A  low  cooling  rate  of  2  deg  C/min 
and  a  high  sensitivity  setting  were  chosen  to 
permit  possible  differentiation  between  bulk  and 
bound  water  in  the  thermograms.  Values  of  the 
bound  water  measured  by  DTA  were  compared  to 
those  obtained  using  a  dilatometer;  for  an  activated 
sludge  sample  with  0.4%  dry  solids,  the  values  of 
bound  water  obtained  by  DTA  and  the  dilatometer 
were  1068  and  1140%,  respectively.  Given  the 
difficulties  in  measuring  bound  water  by  the  dilato- 
metric  technique,  the  faster,  more  reliable  DTA 
method  was  adopted  for  the  experiments.  All 
chemical  coagulants,  including  FeC13,  A1C13,  and 
FeS04,  and  cationic  polyelectrolytes  resulted  in  a 
reduction  of  the  specific  resistance  and  the  bound 
water  content  of  the  sludge  which  was  due  to  the 
replacement  of  water  molecules  by  the  adsorbed 
coagulant.  Heat  treatment  of  activated  and  digest- 
ed sludge  at  130  degrees  C  resulted  in  a  reduction 
of  bound  water  by  30%  whereas  freezing  and 
thawing  reduced  bound  water  by  70%.  (Wood- 
PTT) 
W88-05587 


BEHAVIOUR  OF  AN  ANAEROBIC  EXPAND- 
ED BED  REACTOR  IN  NON-STEADY  STATE 
CONDITIONS, 

Valladolid  Univ.  (Spain).  Dept.  of  Chemical  Engi- 
neering. 

P.  A.  Garcia  Encina,  and  F.  Fernandez-Polanco. 
Water  Research  WATRAG,  Vol.  21,  No.  11,  p 
1329-1334,  November  1987.  9  fig,  2  tab,   13  ref. 
CAICYT  Project  37-82. 

Descriptors:  'Expanded  bed  reactors, 
•Wastewater  treatment,  'Biological  wastewater 
treatment,  'Anaerobic  digestion,  Food-processing 
wastes,  Industrial  wastes,  Organic  loading,  Waste 
load,  Volatile  acids,  Effluents,  Temperature  ef- 
fects. 

A  series  of  experiments  was  conducted  on  an  ex- 
panded bed  anaerobic  reactor  operating  at  high 
organic  loading  rates  in  non-steady  state  conditions 
such  as  those  found  during  start-up  periods,  after 
shut-down,  or  during  periods  of  strong  fluctuation 
in  operating  variables.  Because  volatile  fatty  acids 
(VFA)  are  intermediate  products  in  the  anaerobic 
degradation  process,  the  variation  of  their  concen- 
trations in  the  effluent  was  measured.  Wastewater 
from  a  beet  sugar  factory  was  used  for  the  experi- 
ments conducted  during  start-up,  after  shut-down, 
and  during  fluctuations  caused  by  increasing  or- 
ganic loading  rates,  temperature  variations,  and  air 
inflow  variation.  In  all  cases,  the  reactor  demon- 
strated great  stability  with  short  recovery  periods. 
The  start-up  was  rapid  enough  to  compensate  for 
seasonal  or  weekend  shut-downs.  (Wood-PTT) 
W88-05588 


HEAVY  METAL  REMOVAL  FROM  WASTE 
WATER  FROM  WET  LIME(STONE)-GYPSUM 
FLUE  GAS  DESULFURIZATION  PLANTS, 

Keuring  van  Electrotechnische  Materialen  N.V., 

Arnhem  (Netherlands). 

J.  B.  Lefers,  W.  F.  van  den  Broeke,  H.  W. 

Venderbosch,  J.  de  Niet,  and  A.  Kettlarij. 

Water  Research  WATRAG,  Vol.  21,  No.   11,  p 

1345-1354,  November  1987.  7  fig,  12  tab,  4  ref. 

Descriptors:  'Heavy  metals,  'Wastewater  treat- 
ment, 'Industrial  wastewater,  Coprecipitation, 
Metals,  Heavy  metal  removal,  Coagulation,  Floc- 
culation,  Lime,  Sodium  hydroxide,  Arsenic,  Cad- 
mium, Chromium,  Copper,  Mercury,  Nickel,  Lead, 
Zinc. 


Wastewater  from  wet  lime(stone)-gynsum  flue  gas 
desulfurization  (FGD)  processes  for  coal-fired 
boilers  contains  suspended  solids  (gypsum,  silica, 
hydroxides  of  iron  and  aluminum)  and  soluble  s;ili s 
(chlorides  and  sulfates  of  calcium,  sodium  and 
magnesium).  Furthermore,  small  amounts  of  heavy 
metals  such  as  As,  Cd,  Cr,  Cu,  Hg,  Ni,  Pb,  Sb,  Sc 
and  Zn  are  present  in  these  wastewater  streams.  A 
treatment  method  was  developed  to  remove  these 
heavy  metals  very  efficiently.  This  method  was 
based  on  coprecipitation  of  metal  hydroxides  and 
sulfides.  The  hydroxide  and  sulfide  precipitates  are 
removed  by  a  coagulation/flocculation  technique 
followed  by  gravity  settling.  The  coprecipitation 
can  be  carried  out  with  sodium  hydroxide  or  with 
lime.  Both  cases  were  investigated  in  two  different 
pilot  plants  with  synthetically  composed 
wastewater  and  with  actual  wastewater  from  three 
different  types  of  wet  lime(stone)-gypsum  FGD 
plants  (lime-gypsum  FGD  plants  without  a  pre- 
scrubber,  one  using  seawater  and  another  using 
river  water  as  process  water;  a  limestone-gypsum 
FGD  plant  with  a  prescrubber  using  river  water  as 
process  water).  The  method  was  particularly  effi- 
cient at  removing  As,  Cd,  Cr,  Cu,  Hg,  Ni,  Pb  and 
Zn.  If  lime  is  used  to  make  the  wastewater  alkaline, 
crystallization  of  gypsum  occurs  resulting  in  more 
compact  floes  with  a  high  solids  content.  (Wood- 
PTT) 
W88-05591 


BENZOATE  REMOVAL  BY  AEROBIC  BIOS- 
LIMES, 

Monash    Univ.,    Clayton    (Australia).    Dept.    of 

Chemical  Engineering. 

G  A.  Holder,  and  G  M.  Vaughan. 

Water  Research  WATRAG,  Vol.  21,  No.   11,  p 

1355-1362,  November   1987.   10  fig,  3  tab,  8  ref. 

Descriptors:  'Bioslimes,  'Benzoate  removal,  'Bio- 
logical wastewater  treatment,  'Biodegradation, 
'Wastewater  treatment,  Aerobic  biodegradation, 
Filtration,  Biofiltration,  Theoretical  analysis, 
Mathematical  equations,  Biochemistry,  Data  inter- 
pretation,  Kinetics,   Simulation,   Trickling   filters. 

Aerobic  biodegradation  of  sodium  benzoate  by 
bioslimes  supported  on  an  inclined  plane  is  de- 
scribed. The  trickling  filtration  process  was  simu- 
lated under  carefully  controlled  laboratory  condi- 
tions. The  conventional  method  for  correlating 
trickling-filter  data  is  to  plot  the  percentage  (or 
fractional)  removal  of  BOD  versus  some  measure 
of  the  applied  loading.  When  this  procedure  was 
applied  to  the  data  obtained,  the  significance  of  the 
resulting  plots  was  obscure.  This  was  in  spite  of  a 
rigorous  theoretical  analysis  that  took  into  account 
the  relevant  mass-transport  and  biochemical-reac- 
tion processes.  The  true  significance  of  the  data 
was  shown  by  replotting  it  in  terms  of  the  mean 
mass-flux  of  benzoate  into  the  slime  layer.  The 
procedure  revealed  the  variations  in  slime  utiliza- 
tion (due  to  variations  in  loading)  among  the  differ- 
ent runs.  The  commonly-accepted  basis  of  the 
design  equations  found  in  the  literature  for  trick- 
ling filters  is  a  correlation  of  substrate  removal 
data  in  terms  of  fraction  of  substrate  removed.  It  is 
shown  that  the  conventional  procedure  is  a  basical- 
ly unsatisfactory  approach.  Instead,  plots  of  mean 
mass-flux  versus  some  measure  of  the  applied  load- 
ing (such  as  mass  per  unit  time,  or  inlet  concentra- 
tion) are  recommended.  The  intrinsic  kinetics  for 
the  benzoate-removal  process  within  the  bioslime 
layer  was  zero  order  and  the  value  of  the  zero 
order  rate  constant  is  estimated  to  be  about  1  x  10 
to  the  minus  7th  power  grams/cu  cm/second  (at 
temperatures  in  the  range  17.5-23.5  deg  C).  (Au- 
thor's abstract) 
W88-05592 


STUDIES  ON  THE  EFFICIENCY  OF  A  LOCAL 
FERTILIZER  WASTE  AS  A  LOW  COST  AD- 
SORBENT, 

Roorkee  Univ.  (India).  Dept.  of  Chemistry. 

S.  K.  Srivastava,  N.  Pant,  and  N.  Pal. 

Water  Research  WATRAG,  Vol.  21,  No.   11,  p 

1389-1394,  November  1987.  8  fig,  2  tab,  13  ref. 

Descriptors:  'Adsorbents,  'Wastewater  treatment, 
'Fertilizer  wastes,  'Activated  carbon,  Industrial 
wastes,  Phenols,  Phenol  removal,  Hydrogen  ion 


concentration,  Kinetic*,  Adsorption,  Economic  as- 
pects. 

WaatC  slurry,  generated  in  local  fertilizer  plants,  is 
converted  into  activated  carbon  in  air,  steam  and 
nitrogen  atmospheres.  Products  so  obtained  were 
characterized  and  used  for  the  removal  of  phenols, 
especially  2,4-dinitrophenol  (DNP).  The  effects  of 
pH,  kinetics  of  adsorption,  and  the  effect  of  salts 
on  the  uptake  of  DNP  were  investigated.  Carbon 
prepared  in  air  exhibits  good  sorption  capacity  for 
DNP  and  the  adsorption  data  follow  both  Lang- 
muir  and  Freundlich  models.  Experiments  on 
phenol  recovery  and  in  situ  regeneration  of  spent 
carbon  columns  were  also  performed.  It  was  ob- 
served that  5%  NaOH  removes  almost  96%  of 
phenol  loaded  on  the  carbon  column  and  a  treat- 
ment with  HN03  reactivates  the  adsorbent  parti- 
cles which  can  be  used  for  6-10  cycles  at  a  stretch. 
Other  salts  present  in  the  phenolic  effluents  do  not 
affect  the  activity  of  the  activated  carbon.  The 
activated  carbon  made  from  the  waste  slurry  costs 
almost  half  the  amount  of  other  commercially 
available  samples  and  has  comparable  activity. 
(Wood-PTT) 
W88-05597 


REMOVAL  OF  ORGANICS  FROM  LEA- 
CHATES  BY  ANAEROBIC  FILTER, 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

J.  G.  Henry,  D.  Prasad,  and  H.  Young. 
Water  Research  WATRAG,  Vol.  21,  No.   11,  p 
1395-1399,  November  1987.  2  fig,  3  tab,  20  ref. 

Descriptors:  'Landfills,  'Water  pollution  control, 
'Filters,  'Leachates,  'Wastewater  treatment,  'An- 
aerobic filters,  'Chemical  oxygen  demand,  Organic 
loading,  Landfills,  Waste  load,  Detention  time, 
Sanitary  landfills,  Load  distribution,  Biological 
oxygen  demand,  Canada. 

A  laboratory-scale  study  was  conducted  on  two 
anaerobic  filters  at  several  loading  rates  and  four 
hydraulic  detention  times.  Feed  substrates  were 
landfill  leachates  taken  from  a  recently  opened 
landfill  (Keele  Valley)  and  from  an  older  site 
(Brock  North)  which  had  been  closed  for  about  8 
years.  The  strong  raw  leachate  from  the  new  land- 
fill had  a  Chemical  Oxygen  Demand  (COD)  of 
14,000  ml/1,  a  Biological  Oxygen  Demand  (BOD)/ 
COD  ratio  of  0.7  and  a  COD/P  value  of  17,900. 
The  partially  stabilized  leachate  from  the  older 
landfill  had  a  COD  of  only  3750  ml/1,  a  BOD/ 
COD  ratio  of  0.3  and  a  COD/P  value  of  30,640. 
Results  from  the  treatment  of  the  two  leachates 
were  compared  with  those  from  a  previous  study 
of  a  'mature'  landfill  (Beare  Road).  It  was  demon- 
strated that  the  anaerobic  filter  could  reduce  the 
COD  of  leachate  from  landfills  of  different  ages  by 
90%  at  loading  rates  of  1.26-1.45  kl  COD/cu  m/ 
day.  Total  biogas  production  ranged  between  400 
and  500  liters  gasA  COD  destroyed  and  methane 
content  between  75  and  85%.  No  phosphorus  addi- 
tion was  required  over  the  loading  range  studied. 
(Author's  abstract) 
W88-05598 


EFFECTS  OF  ORGANIC  TOXICANTS  ON 
METHANE  PRODUCTION  AND  HYDROGEN 
GAS  LEVELS  DURING  THE  ANAEROBIC  DI- 
GESTION OF  WASTE  ACTIVATED  SLUDGE, 

Science   Applications   International   Corp.,    Para- 

mus,  NJ. 

R.  F.  Hickey,  J.  Vanderwielen,  and  M.  S. 

Switzenbaum. 

Water  Research  WATRAG,  Vol.  21,  No.   11,  p 

1417-1427,  November  1987.  10  fig,  4  tab,  36  ref. 

Descriptors:  'Toxic  wastes,  'Biological 
wastewater  treatment,  'Anaerobic  digestion, 
'Methane,  'Hydrogen,  'Activated  sludge, 
'Wastewater  treatment,  Biological  treatment,  Or- 
ganic compounds,  Digestion,  Sludge,  Chloroform, 
Bromoethanesulfonic  acid,  Trichloroacetic  acid, 
Formaldehyde,  Monitoring,  Activated  sludge 
process,  Wastewater,  Toxicity. 

Batch  serum  bottle  assays  were  conducted  to  ex- 
amine the  response  of  the  anaerobic  digestion  proc- 
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ess  to  inhibition  induced  by  the  pulse  addition  of 
four  organic  toxicants  (chloroform,  bromoethane- 
sulfonic  acid  (BES),  trichloroacetic  acid  (TCAA) 
and  formaldehyde).  The  impact  that  increasing 
levels  of  inhibition  of  methane  production  had  on 
hydrogen  response  and  volatile  fatty  acid  (VFA) 
accumulation  were  examined.  All  of  the  toxicants, 
with  the  exception  of  formaldehyde,  appeared  to 
elicit  similar  hydrogen  response  patterns  and  VFA 
accumulations  for  similar  levels  of  inhibition.  Re- 
sults indicate  that  both  the  hydrogen  and  acetate 
catabolizing  methanogenic  populations  were  inhib- 
ited to  approximately  the  same  extent  by  chloro- 
form, BES,  and  TCAA.  Severe  inhibition  of  meth- 
ane production  (>70%  reduction  of  methane  com- 
pared to  controls)  resulted  in  a  rapid  accumulation 
of  hydrogen  in  the  gaseous  headspace.  When  inhi- 
bition was  less  severe,  hydrogen  accumulated  to 
levels  only  slightly  above  controls.  Based  on  these 
preliminary  results,  there  appears  to  be  some  limits 
on  the  potential  of  using  hydrogen  as  an  early 
warning  indicator  of  process  upset.  Results  do 
indicate,  however,  that  monitoring  hydrogen  in 
consort  with  conventional  process  indicators 
should  improve  digester  monitoring  and  may  pro- 
vide more  rapid  indication  of  process  upsets  due  to 
toxic  shocks.  (Author's  abstract) 
W88-05601 


MECHANISTIC  STUDIES  OF  ANAEROBIC 
METHANE  FORMATION  APPLIED  TO 
WASTEWATER  TREATMENT  FACILITIES, 

Duquesne  Univ.,  Pittsburgh,  PA.  Dept.  of  Chemis- 
try. 

E.  R.  Malek,  and  T.  J.  Weismann. 
Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,   Vol.   21,   No.    1,  p   5-9,  January- 
February,  1988.  21  fig. 

Descriptors:  'Methane,  'Methane  bacteria,  'An- 
aerobic digestion,  'Hydrocarbons,  'Bacterial  phys- 
iology, Biodegradation,  Biological  treatment,  Di- 
gestion, Wastewater  facilities,  Organic  matter, 
Chemical  reactions,  Hydrogen,  Carbon  dioxide, 
Fermentation,  Kelps,  Phaeophyta,  Sludge,  Sludge 
digestion,  Bacteria,  Crude  oil,  Oil,  Acetic  acid, 
Hydrogen  ion  concentration. 

Methane  production  was  investigated  from  (1)  salt 
and  fresh  water  biomass,  (2)  petroleum,  (3)  oil 
shale  bitumen,  (4)  tar  sand  bitumen,  (5)  various 
acetates,  and  (6)  sludge  digest.  Several  results  of 
this  investigation  were  unexpected  and  appear  to 
be  potentially  significant  in  understanding  the  fun- 
damental mechanisms  involved  in  the  conversion 
schemes  employed  by  wastewater  control  facilities. 
The  correlation  of  methane  with  pH  is  also  dis- 
cussed. (Doria-PTT) 
W88-05647 


PERFORMANCE  OF  A  RECIRCULATING 
SAND  FILTER  UTILIZING  BOTTOM  ASH 
MEDIA:  PART  I, 

West  Virginia  Univ.,  Morgantown. 
S.  W.  Swanson,  S.  P.  Dix,  and  C.  R.  Jenkins. 
Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  21,  No.   1,  p  25-29,  January- 
February,  1988.  6  fig,  1  tab. 

Descriptors:  'Sand  filters,  'Filtration, 
'Wastewater  treatment,  'Septic  tanks,  Septic 
wastewater,  Performance  evaluation,  Filters, 
Pumps,  Suspended  solids,  Oxygen  demand,  Biolog- 
ical oxygen  demand,  Monitoring,  Disinfection,  Ra- 
diation, Ultraviolet  radiation,  Hydraulic  loading. 

A  recirculating  sand  filter  (RSF)  utilizing  bottom 
ash  media  was  built  in  May,  1985  for  a  single 
family  residence  in  Monongalia  County,  WV.  The 
8  ft  x  15  ft  x  4.5  ft  deep  filter  consists  of  three 
layers  of  media.  The  bottom  ash  layer  (32  in)  rests 
upon  a  pea  gravel  layer  (6  in)  and  a  coarse  gravel 
layer  (16  in).  The  gravel  layers  act  as  a  storage 
zone  for  both  incoming  septic  effluent  and  recircu- 
lated wastewater.  An  electrical  timer  controls  two 
submersible  pumps  located  within  the  sand  filter:  a 
recirculation  pump  feeds  one-inch  diameter,  perfo- 
rated polyvinyl  chloride  distribution  lines  atop  the 
bottom  ash  layer;  a  discharge  pump  delivers 
wastewater  to  an  ultraviolet  disinfection  unit,  and 
ultimately,  to  a  nearby  trout  stream.  A  summer/fall 


Monitoring  program  consisted  of  varying  recircu- 
lation ratios  for  hydraulic  loading  rates  of  5  and  10 
gallons/day/sq  ft.  BOD  sub  5,  suspended  solids 
(SS),  and  total  kjeldahl  nitrogen  (TKN)  concentra- 
tions in  the  RSF  effluent  averaged  7.9  mg/1,  7.2 
mg/1,  and  9.2  mg/1,  respectively.  Winter  monitor- 
ing involved  testing  distribution  loop  arrangements 
with  respect  to  ice  accumulation,  as  well  as  efflu- 
ent quality  monitoring:  BOD  sub  5,  SS,  and  TKN 
averaged  11.9  mg/1,  11.1  mg/1,  and  8.6  mg/1,  re- 
spectively. Additional  evaluations  were  conducted 
upon  the  ultraviolet  disinfection  unit  and  a  septic 
tank  outlet  filter.  (Author's  abstract) 
W88-05649 


OFF-PEAK  PUMPING  OFFERS  ECONOMIC 
BENEFITS  FOR  SEWERAGE  SYSTEM, 

Myrtle  Beach,  SC. 

S.  Powell. 

Public  Works  PUWOAH,  Vol.  1 18,  No.  8,  p  73-75, 

August,  1987. 

Descriptors:  'Benefits,  'Economic  aspects, 
'Pumping,  'Sewer  systems,  Peak  demand, 
'Wastewater  facilities,  'Myrtle  Beach,  South 
Carolina,  Costs,  Operating  costs,  Pumping  plants, 
Storage,  Storage  tanks,  Oxygen,  Dissolved 
oxygen,  Oxygenation,  Oxygen  demand,  Biological 
oxygen  demand,  Sulfides,  Performance  evaluation. 

The  City  of  Myrtle  Beach,  SC  expects  to  save  $10 
to  $20  million  in  capital  costs  over  the  next  20 
years  by  temporarily  storing  peak  sewage  flows  in 
a  major  transmission  system  and  completing  the 
pumping  during  off-peak  periods.  This  undertaking 
is  in  lieu  of  expanding  the  capacity  of  pump  sta- 
tions and  force  mains  to  meet  peak  demands.  The 
system  may  be  the  first  implementation  of  off-peak 
pumping  to  deal  with  current  and  future  capacity 
problems  in  sewage  systems,  and  is  being  studied 
by  the  state  Department  of  Health  and  Environ- 
mental Control  for  the  purpose  of  authorizing  simi- 
lar construction  elsewhere  in  the  state.  The  charac- 
teristics of  the  system  are  discussed.  So  far,  one 
installation  has  been  completed  at  one  of  four 
major  pumping  stations  on  the  city's  principal 
sewage  transmission  line.  Early  operating  experi- 
ence has  shown  that  the  storage  facility  allows 
existing  pump  capacity  to  comfortably  handle  peak 
flows  into  the  station,  and  that  oxygen  injection 
contributes  to  reducing  sewage  treatment  costs. 
(Author's  abstract) 
W88-05652 


SUBMERSIBLE  SEWAGE  PUMPING  SYS- 
TEMS HANDBOOK. 

Lewis  Publishers,  Inc.,  Chelsea,  MI.  1985.  120  p. 

Descriptors:  'Pumps,  'Handbooks,  'Wastewater 
facilities,  Municipal  wastewater,  Design  standards, 
Hydraulic  systems,  Hydraulic  machinery,  Mechan- 
ical controls,  Standards,  Lift  stations,  Maintenance. 

This  handbook  evolved  because  the  Submersible 
Wastewater  Pump  Association  believed  that  too 
few  specifiers,  operators  and  managers  of  munici- 
pal sewage  systems  were  sufficiently  familiar  with 
submersible  solids-handling  systems  in  lift  station 
applications.  It  presents  fundamentals,  but  also  ad- 
dresses some  of  the  more  sophisticated  aspects  of 
submersible  pump  systems  and  their  components, 
lift  stations  and  selection  of  proper 
equipment... how  to  make  certain  the  station  is  in- 
stalled properly,  and  how  to  establish  the  operat- 
ing and  maintenance  procedures  needed  to  ensure 
long,  satisfactory,  and  economic  station  life.  This 
handbook  is  intended  to  be  used  as  a  daily  refer- 
ence. This  handbook  covers  the  following:  back- 
ground information  on  submersible  pumping  sys- 
tems; detailed  guidelines  for  sizing  the  station  and 
selecting  the  proper  pumping  system;  electrical 
and  mechanical  controls;  details  of  how  the  entire 
station  is  to  be  put  into  place  and  made  operation- 
al; and  specific  guidelines  on  operation  and  mainte- 
nance procedures.  (Lantz-PTT) 
W88-05697 


WASTEWATER  CHARACTERIZATION 

SURVEY,  PLATTSBURGH  AFB,  NY, 

Air     Force     Occupational     and     Environmental 


Health  Lab.,  Brooks  AFB,  TX. 
R.  D.  Binovi,  A.  H.  Riojas,  and  M.  R.  Spakowicz. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  AD-A181  346. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
USAFOEHL  Report  No.  87-062EQ0159EEF, 
May  1987.  Final  Report.  51  p,  2  fig,  7  tab,  5  ref,  5 
append. 

Descriptors:  'Wastewater  treatment,  'Water  pollu- 
tion sources,  'Wastewater  composition,  Hazardous 
wastes,  Chemical  analysis,  Ammonia,  Biological 
oxygen  demand,  Plattsburgh  Air  Force  Base,  New 
York,  Chemical  oxygen  demand,  Oil  wastes. 

A  survey  characterizing  the  wastewater  in  the 
Plattsburgh  Air  Force  Base  (New  York)  sanitary 
and  storm  sewers  was  conducted  by  the  US  Air 
Force  Occupational  and  Environmental  Health 
Laboratory.  The  scope  of  the  survey  included 
characterizing  the  major  sanitary,  storm  and  sur- 
face water  discharges  from  the  base  and  determin- 
ing if  applicable  discharge  standards  are  being  vio- 
lated. A  total  of  31  sampling  sites  were  evaluated 
including  12  sanitary,  13  surface,  and  6  storm 
water  sources.  Priority  pollutants  were  found  in 
samples  from  the  sanitary  and  storm  sewers  and  in 
the  streams  leaving  the  base.  Recommendations 
were:  (1)  Combustible  gas  detection  systems 
should  be  installed  in  lift  stations;  (2)  A  compre- 
hensive hazardous  waste  survey  should  be  con- 
ducted to  identify  the  source  of  the  contaminants; 
(3)  Respirators  should  be  worn  by  personnel  enter- 
ing the  wet  well  of  lift  stations;  (4)  Alternates  for 
achieving  better  oil/water  separation  should  be 
investigated;  (5)  The  possibility  of  cross-connec- 
tions between  the  sanitary  and  storm  systems 
should  be  investigated;  (6)  Oil/water  separators 
discharge  should  be  determined  and  should  be 
connected  to  the  sanitary  sewer  system;  (7) 
Streams  should  be  monitored  for  ammonia  to  avoid 
aquatic  toxicity  problems;  (8)  The  BOD/COD 
ratio  should  be  determined  by  monitoring  these 
parameters  in  the  stream  flowing  through  the  Co- 
peland  Oil  property;  (9)  Additional  analysis  should 
be  conducted  on  the  seepage  from  the  marina 
beach  area;  and  (10)  A  hazardous  material  training 
program  should  be  instituted.  (Author's  abstract) 
W88-05712 


WASTEWATER  CHARACTERIZATION  AND 
HAZARDOUS  WASTE  SURVEY,  HICKAM 
AFB,  HI, 

Air     Force     Occupational     and     Environmental 

Health  Lab.,  Brooks  AFB,  TX. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05714 


LOW-LEVEL  RADIOACTTVE  WASTE  REGU- 
LATION: SCIENCE,  POLITICS  AND  FEAR. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-05805 


SELF-HELP  HANDBOOK, 

For  primary  bibliographic  entry  see  Field  5F. 
W88-05843 


MANAGING  HAZARDOUS  WASTES:  A  PRO- 
GRAMMATIC APPROACH, 

Council  of  State  Governments,   Lexington,   KY. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-05844 


POLLUTION    CONTROL    IN    THE    PETRO- 
CHEMICALS INDUSTRY, 

Tennessee  Technological  Univ.,  Cookeville. 

For  primary  bibliographic  entry  see   Field   5G. 

W88-05851 


DESIGN   AND   USE   OF   PRESSURE   SEWER 
SYSTEMS, 

Thrasher  Engineering,  Rogers,  AR. 

D.  Thrasher. 

Lewis  Publishers,  Chelsea,  Michigan.  1987.  124  p. 
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Descriptors:  'Wastewater  disposal.  'Sewers, 
•Design  standards,  'Wastewater  collection,  'Hy- 
draulic structures.  Pumping,  Domestic  wastes, 
Pressure  sewer  systems.  Septic  tanks,  Wastewater 
treatment.  Maintenance,  Costs. 

The  traditional  mode  of  collection  for  wastewater 
has  been  gravity  sewers.  One  problem  with  this 
traditional  solution  has  been  the  obvious  fact  that 
gravity  sewers  must  slope  downhill.  This  creates  a 
situation  where  deep  cuts  are  often  required  and 
large,  expensive  pump  stations  are  often  necessary. 
In  addition,  the  location(s)  of  any  new  collection 
main  may  be  restricted.  These  disadvantages  may 
mean  that  areas  with  extreme  variations  in  terrain 
or  with  other  limitations  will  remain  unsewered, 
sometimes  to  the  detriment  of  public  health.  All  of 
these  disadvantages  serve  to  increase  the  overall 
cost  of  any  wastewater  collection  system.  These 
areas  have  generally  retained  septic  tank-soil  ab- 
sorption systems  as  the  means  of  wastewater  dis- 
posal. For  an  area  that  is  not  conducive  to  the  on- 
site  disposal  of  human  waste  and  cannot  afford  the 
high  cost  of  conventional  wastewater  collection 
systems,  innovative  collection  alternatives  should 
be  considered.  One  such  alternative  is  a  pressurized 
sewer  system.  The  two  major  types  of  pressure 
sewer  systems  are  the  grinder  pump  system  and  the 
septic  tank  effluent  pumping  (STEP)  system.  The 
grinder  pump  pressure  sewer  system  is  based  upon 
the  premise  that  the  grinder  pump  macerates  and 
pumps  all  liquids  and  solids,  including  grease.  The 
STEP  system,  on  the  other  hand,  retains  much  of 
the  solids  and  grease  within  the  individual  septic  or 
interceptor  tanks.  It  is  also  significant  that  neither 
type  of  pressure  sewer  system  requires  any  modifi- 
cation of  the  plumbing  with  individual  households. 
This  allows  use  of  pressure  sewer  systems  without 
changing  the  general  routine  and  habits  of  the 
users.  Discussed  further  in  this  book  are:  prelimi- 
nary design  concepts  and  considerations;  final 
design  considerations;  design  methodology;  equip- 
ment and  material  considerations;  characteristics  of 
pressure  sewage;  and  operation  and  maintenance. 
(Lantz-PTT) 
W88-05854 


INTERVENTION  ANALYSIS  OF  SEASONAL 
AND  NONSEASONAL  DATA  TO  ESTIMATE 
TREATMENT  PLANT  PHOSPHORUS  LOAD- 
ING SHIFTS, 

Soap  and  Detergent  Association,  New  York. 
K.  A.  Booman,  P.  M.  Berthouex,  and  L.  Pallesen. 
IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  479-489,  4  fig,  1 
tab,  8  ref. 

Descriptors:  'Water  quality,  'Phosphorus, 
'Wastewater  treatment,  'Pollutant  load,  Time 
series  analysis,  Seasonal  variation,  Statistical 
models,  Statistical  studies. 

Estimating  the  change  in  phosphorus  load  entering 
a  sewage  treatment  plant  when  a  detergent  phos- 
phate ban  goes  into  effect  seems  to  be  a  straightfor- 
ward task.  Abundant  useful  data  exist.  Simple  aver- 
ages have  been  used  to  characterize  the  levels 
before  and  after  the  ban.  Unfortunately,  this 
method  will  frequently  give  misleading  results. 
Using  a  simple  average  assumes  that  there  has  been 
a  long-term  stationary  (horizontal)  level  about 
which  fluctuations  occur.  If  there  is  a  trend  (sto- 
chastic or  deterministic,  linear  or  nonlinear, 
upward  or  downward),  this  average  is  not  a  good 
representation  of  the  time  series.  If  there  is  a 
seasonal  pattern,  arbitrary  decisions  must  be  made 
about  how  to  'cut  out'  a  section  of  the  data  over 
which  the  ban  took  effect.  An  ARIMA  (0,1,1)  time 
series  model  has  been  used  successfully  on  about 
60%  of  the  data  set  analyzed  to  date.  A  seasonal 
model  has  been  successfully  applied  to  three  data 
sets.  The  model  may  be  adequate  for  the  remaining 
sets  but  the  analysis  is  not  yet  complete.  The  effect 
of  a  detergent  phosphate  ban  on  influent 
wastewater  treatment  plant  P  loads  appears  to  be 
about  0.3  kg/cap.  yr„  as  of  1982.  (See  also  W88- 
05862)  (Lantz-PTT) 
W88-05898 
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INITIAL  OPERATIONS  REPORT  OF  SLUDGE 
FARM, 

Black  and  Veatch,  Aurora,  CO. 
C.  P.  Houck,  S.  P.  Putnam,  and  R.  C.  Loehr. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEDDU,  Vol.   113,  No.  5,  p  970-978,  October 
1987.  4  tab,  8  ref. 

Descriptors:  'Farming,  'Land  application,  'Sludge 
disposal,  'Waste  disposal,  'Agriculture,  'Nitrogen, 
Mineralization,  Design  standards,  Crop  yield,  Irri- 
gation. 

A  sludge  farm  of  153  ha  was  placed  in  operation  in 
1983.  The  initial  design  assumptions  are  reviewed, 
the  results  from  the  initial  18  months  of  operations 
are  reported,  and  changes  in  the  planned  manage- 
ment are  discussed.  The  organic  nitrogen  mineral- 
ization rate  appears  to  be  higher  than  the  design 
assumptions,  which  may  reduce  the  total  amount 
of  nitrogen  that  can  be  applied  annually.  The  appli- 
cation of  thickened,  dewatered,  or  dried  sludge 
will  help  increase  the  allowable  total  sludge  load- 
ing on  the  farm.  Moisture  stress  of  the  crops  inhib- 
its crop  yield,  which  reduces  crop  nitrogen  uptake 
and,  in  turn,  limits  the  amount  of  sludge-applied 
nitrogen.  Optimum  irrigation  is  necessary  to  avoid 
moisture  stress.  To  obtain  maximum  crop  yields, 
supplemental  fertilizer  application  may  be  re- 
quired, as  determined  by  soil  tests.  Initial  soil  com- 
paction resulting  from  construction  activities  relat- 
ed to  laser  leveling  of  fields  must  be  overcome 
before  maximum  yields  can  be  obtained.  Periodic 
soil  ripping  or  other  compaction-reducing  tech- 
niques may  be  of  benefit.  (Author's  abstract) 
W88-05160 


DETERMINING  THE  LIKELIHOOD  OF  OB- 
TAINING A  RELIABLE  MODEL, 

Texas  Univ.  at  Dallas,  Richardson.  Dept.  of  Envi- 
ronmental Sciences. 
J.  J.  Warwick,  and  W.  G.  Cale. 
Journal   of  Environmental    Engineering   (ASCE) 
JOEDDU,  Vol.  113,  No.  5,  p  1102-1119,  October 
1987.  1 1  fig,  2  tab,  9  ref,  append. 

Descriptors:  'Wastewater  disposal,  'Wastewater 
treatment,  'Model  studies,  'Probabilistic  process, 
'Stochastic  process,  'Monte  Carlo  method,  Simu- 
lation, Mathematical  studies,  Equations,  Calibra- 
tion, Validation,  Verification,  Mathematical 
models. 

A  methodology  utilizing  Monte  Carlo  simulation 
techniques  is  developed  to  ascertain  the  probability 
(likelihood)  of  obtaining  a  model  with  known  per- 
formance characteristics  (accuracy  and  reliability). 
The  mathematical  model  selected  for  investigation 
is  the  classic  Streeter-Phelps  dissolved  oxygen 
equation.  Monte  Carlo  analyses  are  used  to  quanti- 
fy model  output  uncertainty  caused  by  input  pa- 
rameter measurement  error.  The  proposed  meth- 
odology includes  the  three  steps  common  to  imple- 
menting any  model:  calibration,  validation,  and 
verification.  Results  indicate  that  typically  em- 
ployed sampling  strategies  cannot  achieve  ade- 
quate likelihoods  of  obtaining  a  model  with  accept- 
able performance  characteristics.  It  is  found  that 
model  performance  can  be  optimized  in  terms  of 
downstream  site  location  and  sampling  frequency. 
Finally,  a  procedural  outline  is  presented  to  dem- 
onstrate the  application  of  the  developed  method- 
ology to  any  model.  (Author's  abstract) 
W88-05169 


SUITABILITY  OF  MARINE  CLAYS  AS  HAZ- 
ARDOUS WASTE  SITE  LINERS, 

Maine  Univ.,  Orono.  Dept.  of  Civil  Engineering. 
W.  F.  Brutsaert. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  113,  No.  5,  p  1141-1148,  October 
1987.  2  fig,  4  tab,  12  ref. 

Descriptors:  'Hazardous  waste  disposal,  'Land- 
fills, 'Waste  disposal,  'Clay  liners,  'Organic  sol- 
vents, 'Permeability  coefficient,  'Clays,  'Physico- 
chemical  properties,  Effluents,  Minerals,  Chemical 
reactions,  Solvents. 


The  effects  of  certain  solvents  on  the  hydraulic 
conductivity  of  marine  clays  of  Maine  arc  cvaluat 
cd.  The  methods  and  procedures  fall  into  three 
categories  (1)  Physico-chemical  characterization 
of  the  clay  soil;  (2)  permeameter  tests;  and  (3) 
effluent  analysis.  Clay  physico-chemical  properties 
are  described.  Six  variable  head  permcameters 
made  of  stainless  steel  were  erected  and  filled  with 
the  same  clay  at  optimum  moisture  content.  Using 
water  as  a  permeant,  hydraulic  conductivities  (K) 
were  determined  over  a  three-  to  four-week  period 
to  ensure  proper  column  behavior.  After  36  to  40 
days,  permeants  were  changed  from  water  to  or- 
ganic chemicals.  A  summary  of  the  chemicals 
used,  and  of  their  average  K-  and  k-values  is  given. 
The  results  listed  do  not  seem  to  agree  with  this 
expected  behavior.  Permeability  values  are  a  func- 
tion of  the  porous  medium  only,  and  therefore  are 
not  affected  by  fluid  properties.  They  allow  for  a 
direct  comparison  between  water  and  solvent  data. 
Acetone  values  are  about  half  those  of  water, 
methylene  chloride  values  almost  double,  and  tolu- 
ene about  the  same  for  the  two-column  average. 
Although  no  solvents  were  expected  in  the  effluent 
for  at  least  10  days  according  to  pore  volume 
calculations,  small  amounts  dissolved  in  water  did 
come  through  rather  quickly.  The  appearance  of 
the  solvent  as  a  separate  phase  in  the  effluent 
occurs  rather  abruptly,  and  the  solvent  content 
increases  rapidly  to  nearly  100%  of  the  effluent. 
To  further  evaluate  the  effects  of  solvent  on  the 
integrity  of  clay  liners,  the  effluent  was  also  sam- 
pled and  analyzed  for  certain  chemical  elements. 
Fe,  Mn,  Al,  and  silica  are  usually  considered  indi- 
cators of  dissolution.  Early  appearance  of  iron  in 
the  effluent  could  perhaps  indicate  a  rapid  dissolu- 
tion of  an  amorphous  coating  on  the  crystalline 
minerals,  or  an  early  breakdown  of  discrete  amor- 
phous minerals.  Results  of  the  ion  analysis  in  the 
effluent  are  sketchy.  They  are  only  an  indication 
that  some  chemical  reactions  are  taking  place  and 
that  the  experiments  may  be  too  short  to  be  con- 
clusive, or  to  be  able  to  discern  difference  between 
solvents  or  trends  with  time.  A  minimum  of  6  to  12 
months  of  continued  monitoring  would  be  neces- 
sary to  begin  to  see  the  long-term  effects.  (Alexan- 
der-PTT) 
W88-05171 


GEOTECHNICAL  AND  HYDROGEOLOGICAL 
INVESTIGATION  OF  WASTEWATER  TREAT- 
MENT SLUDGES  AND  RIVER  SAND  TO  BE 
USED  AS  SANITARY  LANDFILL  CAPS, 

Kent  State  Univ.,  OH.  Dept.  of  Geology. 
M.  L.  Schmidt. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8604194.  Ph.D  Dissertation,  1985.  284 
p,  55  fig,  29  tab,  51  ref,  8  append. 

Descriptors:  'Waste  disposal,  'Sand,  'Sludge  utili- 
zation, 'Landfills,  'Capping,  Municipal 
wastewater,  Geohydrology,  Groundwater  hydrol- 
ogy, Lime,  Clays,  Sanitary  landfills,  Anaerobic 
digestion,  Wastewater  treatment. 

Sand  is  stabilized  with  lime  sludge  to  develop  a 
capping  material  for  landfills  where  natural  soils 
suitable  for  capping,  such  as  clays,  are  unavailable. 
The  soil  properties  of  municipal  sewage  sludge  and 
municipal  water  treatment  sludges  when  mixed 
with  native  river  sand  were  investigated.  Two 
sources  of  conventional  clay  soil  type  capping 
material  were  investigated  for  comparison.  One 
capping  material  was  sampled  at  a  municipal  sani- 
tary landfill  operation  in  Muskogee,  Oklahoma, 
and  the  other  came  from  borrow  areas  in  Norman, 
Oklahoma.  Results  indicate  that  anaerobic  sewage 
sludge  was  ineffective  as  a  soil  stabilization  materi- 
al; but  lime  sludge  when  mixed  with  sand  pro- 
duced a  soil  material  that  increased  soil  density  to  a 
107.5  pcf  and  reduced  permeability  to  4.1  x  0.00041 
cm/sec.  A  lime  sludge  mixture  of  20%  was  select- 
ed as  the  loading  rate  to  achieve  the  desired  char- 
acteristics. Results  also  suggest  that  the  minimum 
permeability  of  compacted  sludge  is  achieved  at  a 
narrow  range  of  moisture  content;  the  mixture  is 
low  in  plasticity  and  does  not  display  volume 
changes  or  cracks  when  dried;  the  designed  4:1 
slopes  have  a  high  safety  factor  for  failure  because 
of  the  high  internal  angle  of  friction  and  increased 
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soil  cohesion  when  compared  to  pure  sand;  and 
water  infiltration  into  the  landfill  is  reduced  with 
the  use  of  a  three-layered  barrier  soil-wicking  layer 
cap.  (Cremmins-AEPCO) 
W88-05218 


MODULAR  ROCK  REPLACING  DRAIN  FIELD 
APPARATUS, 

K.  F.  Seefert. 

U.  S.  Patent  No.  4,588,325;  May  13,  1986,  10  p,  17 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol   1066,  No  2,  p  768,  May   13,    1986. 

Descriptors:  'Patents,  'Wastewater  disposal, 
•Sewer  systems,  'Wastewater  facilities,  Tile 
drains,  Conduits,  Outlet  channels,  Effluent  streams, 
Pipes. 

A  sewage  disposal  system  uses  drain  field  construc- 
tion to  maximize  the  exposed  percolation  surface 
area  while  permitting  evaporation  through  cov- 
ered mesh-like  channel  defining  members  from 
which  lengths  of  drain  tile  are  suspended.  The 
channel  forming  members  and  a  layer  of  cloth 
support  the  overlying  back  fill,  while  permitting 
absorptive  and  evaporative  action  from  the  chan- 
nel. Suspended  interiorly  of  the  channel  forming 
members  are  lengthwise  connected  effluent  con- 
veying conduits  and/or  filter  elements  having  ap- 
ertures formed  for  draining  the  effluent  into  the 
channels  and  the  soil.  Suspended  interiorly  of  the 
channel  from  axially  spaced  hangers  are  lengthwise 
coupled,  aperture  containing  conduits.  As  re- 
quired, conforming  mesh-like  end  caps  seal  the 
channels.  Overlying  the  channel  forming  grid  is  a 
smaller  mesh  layer  and  a  porous  rot  resistant  per- 
meable cloth  that  separates  the  soil  from  the  chan- 
nel and  the  contained  effluent.  In  another  embodi- 
ment, the  channel  forming  members  are  formed 
from  structurally  stable  perforated  sheet  goods  that 
can  be  assembled  in  the  trench  as  an  inverted  V 
from  which  the  effluent  directing  conduits  are 
suspended  from  wire  hangers  connected  to  each 
side.  (Cremmins-AEPCO) 
W88-05242 


LAND  TREATMENT  OF  WASTEWATERS:  A 
CASE  STUDY  OF  IRRIGATED  ARID  ZONES, 

Centro  de  Economia,  Legislation  y  Administracion 

del  Agua,  Mendoza  (Argentina). 

A.  V.  Bertranou,  G.  Fasciolo,  C.  Gomez,  M. 

Jauregui,  and  O.  Velez. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  7,  p  1243-1246,  1987.  1  fig. 

Descriptors:  'Land  disposal,  'Winery  wastes,  'Ir- 
rigated soils,  'Fate  of  pollutants,  'Arid  zone,  Soil 
columns,  Arid  lands,  Wastewater,  Industrial 
wastewater,  Soil  aeration,  Soil  physical  properties, 
Wastewater  disposal,  Wastewater  treatment,  Ar- 
gentina, Case  studies,  Feasibility  studies,  Organic 
matter,  Potassium,  Pollutants. 

The  feasibility  of  land  treatment  of  winery 
wastewaters  in  the  irrigated,  arid  land  of  central 
Argentina  was  assessed  with  special  regard  to  the 
degree  of  wastewater  purification  by  the  soil  and 
the  factors  which  may  restrict  irrigation.  Winery 
wastewaters  were  applied  to  soil  columns  which 
approximated  soil  bulk  and  density  under  field 
conditions  in  order  to  analyze  the  behavior  of  the 
soil.  Since  one  of  the  key  factors  in  land  treatment 
is  maintaining  the  soil's  aerobic  conditions,  the 
irrigation  water  depths  that  preserve  the  aerobic 
conditions  under  normal  irrigation  frequencies 
were  determined;  a  12  cm  irrigation  depth,  four 
times  that  commonly  applied  in  the  region,  was 
attained  without  evidence  of  the  clogging  prob- 
lems indicating  anaerobic  conditions.  The  soil  or- 
ganic matter  removal  efficiency  far  exceeded  that 
expected  from  conventional  secondary  treatment. 
The  fate  of  elements  found  in  winery  and  distillery 
wastewaters  was  also  examined.  Potassium,  which 
is  found  in  large  quantities  in  the  wastewater,  was 
retained  by  the  soil.  It  is  anticipated  that  continu- 
ous application  of  the  effluent  will  produce  an 
imbalance  that  will  result  in  toxicity  problems  and 
magnesium  deficiencies,  so  alternative  methods  of 
potassium  removal  should  be  sought.  (Wood-PTT) 
W88-05262 


TWO  STAGE  SLUDGE  STABILIZATION, 

Gesellschaft  fuer  Klaranlagenausrustung  und  Ener- 
gieverwertung  m.b.H.,  Gladbeck  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5D. 
W88-05263 


EFFECT  OF  VINASSE  ON  SOIL  ACIDITY, 

Sao  Paulo  Univ.,  Piracicaba  (Brazil).  Escola  Supe- 
rior de  Agricultura  Luiz  de  Queiroz. 
M.  E.  Mattiazzo,  and  N.  A.  da  Bloria. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  7,  p  1293-1296,  1987.  3  fig,  3  tab,  6  ref. 

Descriptors:  'Vinasse,  'Waste  disposal,  'Land  ap- 
plication, 'Food-processing  wastes,  'Soil  disposal 
fields,  Hydrogen  ion  concentration,  Soil  bacteria, 
Soil  properties,  Aluminum,  Microbial  degradation. 

The  effect  of  microbial  action  in  soils  treated  with 
vinasse  on  the  soil  acidity  components  was  deter- 
mined by  examining  changes  in  pH,  exchangeable 
aluminum  and  titratable  acidity.  Three  types  of  soil 
were  used:  quartzose  sand,  red-yellow  podzolic, 
and  latosolic  B  terra  roxa.  The  soils  were  placed  in 
plastic  receptacles  which  were  treated  with  vinasse 
or  distilled  water,  and  methyl  bromide.  There  was 
no  rise  in  soil  pH  when  microbiological  activity 
was  absent  due  to  the  methyl  bromide  treatment. 
When  methyl  bromide  treatment  was  discontinued, 
microbial  activity  returned  to  the  soil  with  a  subse- 
quent rise  in  pH.  The  results  indicate  that  the 
increase  in  acidity  is  responsible  for  the  disappear- 
ance of  aluminum.  It  is  concluded  that  it  is  the 
oxidation  of  organic  matter  that  is  responsible  for 
the  rise  in  soil  pH  and  that  microbial  activity  is 
responsible  for  the  oxidation  of  this  organic  matter 
and  thus,  for  the  rise  in  soil  pH  following  applica- 
tion of  vinasse.  (Wood-PTT) 
W88-05274 


EFFECTS  OF  WASTE  DISCHARGES  ON  MIS- 
SISSIPPI RIVER  SEDIMENTS, 

Illinois  State  Water  Survey,  Peoria. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05322 


REMOVING     ARSENIC     FROM     DRINKING 
WATER, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-05340 


HYDROLOGIC  DETECTION  OF  ABANDONED 
WELLS  NEAR  PROPOSED  INJECTION 
WELLS  FOR  HAZARDOUS  WASTE  DISPOS- 
AL, 

Lawrence  Berkeley  Lab.,  CA.  Earth  Sciences  Div. 
I.  Javandel,  C.  F.  Tsang,  P.  A.  Witherspoon,  and 
D.  Morganwalp. 

Water  Resources  Research  WRERAO,  Vol.  24, 
No.  2,  p  261-270,  February  1988.  8  fig,  7  tab,  17 
ref,  append.  Interagency  Agreement  DW89931336- 
01-0  and  DOE  Contract  DE-AC03-76SF00098. 

Descriptors:  'Pumping  tests,  'Path  of  pollutants, 
'Saline  aquifers,  'Injection  wells,  'Waste  disposal, 
'Geologic  fractures,  'Abandoned  wells,  Draw- 
down, Monitoring  wells,  Aquifers,  Groundwater. 

Deep  saline  aquifers  are  being  used  for  disposal  of 
hazardous  liquid  wastes.  A  thorough  knowledge  of 
the  competency  of  such  aquifers  and  their  confin- 
ing geologic  beds  in  permanently  isolating  the  haz- 
ardous substances  in  the  key  to  successful  disposal 
operations.  Characterization  of  such  systems,  and 
in  particular  the  detection  of  any  conduit  that  may 
permit  hydraulic  communication  between  the  host 
aquifer  and  nearby  freshwater  aquifers,  must  be 
carried  out  prior  to  the  initiation  of  disposal 
projects.  In  deep,  multi-aquifer  systems,  leaking 
faults,  abandoned  wells,  highly  conductive  frac- 
tures, or  shear  zones  may  all  provide  leakage  paths. 
If  not  initially  detected,  such  conduits  may  show 
no  apparent  effect  until  detection  is  generally  too 
late.  This  study  attempts  to  address  the  problem  of 
initial  detection  of  improperly  plugged  or  open 
abandoned  wells.  A  new  analytic  solution  has  been 
derived  to  calculate  the  amount  of  leakage  from  an 


abandoned  well  and  the  corresponding  drawdown 
at  monitoring  wells.  A  method  is  proposed  that 
can  be  used  to  detect  such  deep  abandoned  wells  in 
the  area  of  influence  of  a  proposed  deep  injection 
well  in  a  multiple-aquifer  system.  The  method  is 
based  in  pump  testing  the  injection  well.  Measure- 
ment of  pressure  variation  within  the  injection 
and/or  observation  well(s),  coupled  with  the  use  of 
an  new  set  of  type  curves,  should  reveal  the  dis- 
tance of  a  leaky  abandoned  well  to  an  injection 
wells.  Extensive  tables  permit  the  determination  of 
the  leakage  from  the  abandoned  well  and  its  varia- 
tion with  time.  (Alexander-PTT) 
W88-05440 


MEASUREMENTS  OF  CESIUM  AND  STRON- 
TIUM DIFFUSION  IN  BIOTITE  GNEISS, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept. 

of  Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05532 


ONE  MAN'S  SLUDGE  IS  ANOTHER'S  HAR- 
VEST, 

Sioux  City,  IA. 

W.  F.  Haney,  and  P.  Becker. 

Water  Engineering  and  Management  WENMD2, 

vol.  134,  no.  12,  p  22-24  December  1987. 

Descriptors:  'Sludge  disposal,  'Municipal  wastes, 
'Municipal  wastewater,  'Land  application, 
'Wastewater  disposal,  Fertilizers,  Wastewater  fa- 
cilities, Farming,  Nitrogen,  Fertilizers,  Cost  analy- 


Sioux  City,  Iowa,  has  developed  an  environmental- 
ly acceptable  and  cost-effective  sludge  manage- 
ment program  that  is  winning  the  approval  of  local 
farmers.  The  program  uses  multiple  transports,  a 
high  capacity  nurse  tank,  and  multiple  injector 
units  which  last  year  applied  8300  dry  tons  of 
sludge,  averaging  60-100  dry  tons  per  day,  amount- 
ing to  21,500-35,700  gpd  of  liquid  sludge  at  6% 
solids.  The  injection  approach,  which  applies  the 
sludge  6-8  inches  below  the  soil  surface,  helps  to 
ensure  the  city's  compliance  with  environmental 
and  social  concerns  associated  with  land  applica- 
tion of  municipal  sludge.  Injection  results  in  less 
odor,  minimum  runoff  and  less  nitrogen  volatiliza- 
tion than  with  other  sludge  application  methods. 
Farmers  pay  no  fee  for  the  sludge.  In  return  for 
participating  in  the  program,  they  receive  substan- 
tial amounts  of  fertilizer,  a  field  that  has  been 
chisel-plowed,  reducing  the  need  for  subsequent 
tillage  operations.  Substantial  savings  are  thus  real- 
ized through  improved  soil  characteristics,  re- 
duced fertilizer  costs,  and  increased  productivity. 
(Sand-PTT) 
W88-05563 


HOW  WASTEWATER  TREATMENT  PLANTS 
UTILIZE  DIGESTER  GAS, 

Brown  and  Caldwell,  Pleasant  Hill,  CA. 

D.  M.  O'Malley. 

Water/Engineering  and  Management  WENMD2, 

Vol.    134,   No.   8,  p  42-45,   August   1987.   2  fig. 

Descriptors:  'Methane,  'Fuel,  'Anaerobic  Diges- 
tion, 'Sludge  Digestion,  'Byproducts,  'Heat 
Transfer,  'Wastewater  treatment,  Cogeneration, 
Heat  Exchangers,  Energy  sources,  Cost  analysis, 
Wastewater  facilities. 

Wastewater  treatment  plants  that  use  anaerobic 
digestion  to  stabilize  sludge  have  a  valuable  by- 
product at  their  disposal:  digester  gas.  Methane  gas 
composes  approximately  65%  of  the  total  digester 
gas  produced.  Carbon  dioxide,  water  vapor,  and 
hydrogen  sulfide  are  the  chief  constituents  of  the 
remaining  35%.  In  a  well-operated  anaerobic  di- 
gestion system,  digester  gas  has  a  heat  value  of 
approximately  550  to  600  btu's  per  cubic  foot, 
compared  to  about  1,000  btu's  for  natural  gas.  The 
per-capita  production  rate  of  sludge  gas  at  a 
wastewater  treatment  plant  is  about  one  cubic  foot 
per  day.  Among  the  considerations  to  be  taken  into 
account  when  using  digesters  gas  are:  type  of 
engine,  aspiration,  engine  cooling,  heat  recovery, 
air  condition,  cogeneration  of  electricity,  and  re- 
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covery  of  mechanical  energy.  If  employed  effi- 
ciently, digester  gas  can  meet  many  of  the  energy 
requirements  of  a  secondary  wastewater  treatment 
plant.  Whatever  the  method  of  use,  the  energy 
value  of  digester  gas  is  widely  appreciated  today. 
The  sophistication  of  ancillary  heat  recovery  and 
thermal  storage  equipment  is  likely  to  make  digest- 
er gas  utilization  even  more  cost-effective  in  the 
years  ahead.  (VerNooy-PTT) 
W88-05567 


HEPATITIS  A  VIRUS  AND  POLIOVIRUS  1  IN- 
ACTIVATION  IN  ESTUARINE  WATER, 

For  primary  bibliographic  entry  see  Field  5B. 
W88-05589 


LEGAL,  ECONOMIC  AND  POLITICAL  CON- 
STRAINTS ON  MANAGING  AGRICULTURAL 
DRAINAGE  WATER  IN  CALIFORNIA, 

Westlands  Water  District,  Fresno,  CA. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-05673 


TECHNICAL  SUPPLEMENT  TO  DREDGED 
MATERIAL  DISPOSAL  STUDY,  US  NAVY 
HOME  PORT,  EVERETT,  WASHINGTON, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05706 


PRELIMINARY  INVENTORY  OF  PLANK- 
TONIC  AND  BENTHIC  ORGANISMS  AT 
TIMES  BEACH, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS. 

J.  M.  Marquenie,  B.  S.  Schrieden,  and  D.  K. 

Crawley. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  V A  22161,  as  AD-A181  436. 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

Report  No.  R26/220.  March  31,  1986.  7  p,  2  tab,  4 

ref. 

Descriptors:  'Waste  disposal,  *Water  pollution  ef- 
fects, 'Wetlands,  'Buffalo,  'New  York,  'Times 
Beach,  'Lake  Erie,  Dredging,  Path  of  pollutants, 
Surveys,  Vegetation,  Fate  of  pollutants,  Inverte- 
brates, Toxicity,  Succession,  Ecosystems. 

Times  Beach,  the  confined  disposal  site  for 
dredged  material  at  Buffalo,  NY.  was  created  in 
1972  and  used  until  1976.  The  site  was  not  filled  to 
its  full  capacity,  resulting  in  an  upland,  a  wetland 
and  an  aquatic  area,  which  were  rapidly  invaded 
by  plants  and  animals.  By  1983,  when  studies  were 
initiated,  this  invasion  had  resulted  in  established 
ecosystems.  The  first  studies  were  directed  toward 
contaminant  biomobility  at  the  site  and  succession 
of  terrestrial  plant  communities.  This  communica- 
tion reports  the  occurrence  of  invertebrates  in  the 
aquatic  portion  of  Times  Beach  and  Lake  Erie. 
The  study  is  intended  as  a  very  general  inventory 
for  the  purpose  of  finding  groups  of  possible  toxi- 
cological  interest.  (Lantz-PTT) 
W88-05723 


RESOURCE  ENHANCEMENT  AT  HAZARD- 
OUS WASTE  SITES, 

Woodward-Clyde  Consultants,  Walnut  Creek,  CA. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-05738 


MIGRATION  AND  METHANOGENS  -  A 
REVIEW  OF  CURRENT  LANDFILL  GAS 
FIELD  RESEARCH  AT  ANL, 

Argonne  National  Lab.,  IL. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05748 


LOW-LEVEL  RADIOACTIVE  WASTE   REGU- 
LATION: SCIENCE,  POLITICS  AND  FEAR. 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.   1988. 
311  p.  Edited  by  Michael  E.  Burns. 

Descriptors:  'Waste  disposal,  'Regulations,  'Ra- 
dioactive   wastes,    Legislation,    Political    aspects, 


Disposal    sites,    Nuclear   powerplants,    Industrial 
wastes,  Public  health,  Risks,  Cancer,  Human  dis- 

l-.IM'S 

An  inevitable  consequence  of  the  use  of  radioac- 
tive materials  is  the  generation  of  radioactive 
wastes  and  the  public  policy  debate  over  how  they 
will  be  managed.  In  1980,  Congress  shifted  respon- 
sibility for  the  disposal  of  low-level  radioactive 
wastes  from  the  federal  government  to  the  states. 
This  act  represented  a  sharp  departure  from  more 
than  30  years  of  virtually  absolute  federal  control 
over  radioactive  materials.  Though  this  plan  had 
the  enthusiastic  support  of  the  states  in  1980,  it 
now  appears  to  have  been  at  best  a  chimera.  Radio- 
active waste  management  has  become  an  increas- 
ingly complicated  and  controversial  issue  for  socie- 
ty in  recent  years.  This  book  discusses  only  low- 
level  wastes,  however,  because  Congress  decided 
for  political  reasons  to  treat  them  differently  than 
high-level  wastes.  The  book  is  based  in  part  on 
three  symposia  sponsored  by  the  Division  of 
Chemistry  and  the  Law  of  the  American  Chemical 
Society.  Each  chapter  is  derived  in  full  or  in  part 
from  presentations  made  at  these  meetings,  and 
includes:  (1)  Low-level  radioactive  wastes  in  the 
nuclear  power  industry;  (2)  Low-level  radiation: 
cancer  risk  assessment  and  government  regulation 
to  protect  public  health;  and  (3)  Low-level  radio- 
active waste:  can  new  disposal  sites  be  found.  (See 
W88-05806  thru  W88-05808)  (Lantz-PTT) 
W88-05805 


LOW-LEVEL  RADIOACTIVE  WASTE  DISPOS- 
AL, 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Envi- 
ronmental and  Water  Resources  Engineering. 
F.  L.  Parker. 

IN:  Low-Level  Radioactive  Waste  Regulation: 
Science,  Politics  and  Fear.  Lewis  Publishers,  Inc., 
Chelsea,  Michigan.  1988.  p  85-107,  8  fig,  9  tab,  37 
ref,  append. 

Descriptors:  'Radioactive  wastes,  'Waste  disposal, 
'Path  of  pollutants,  Water  pollution  sources,  Nu- 
clear powerplants,  Radionuclides,  Geohydrology, 
Leaching,  Degradation,  Solidification,  Hospitals, 
Research  laboratories. 

Because  low-level  radioactive  wastes  are  defined 
by  law,  some  wastes  are  included  that  would  not 
necessarily  be  there  if  disposal  options  were  based 
upon  the  risks  associated  with  the  material.  Be- 
tween 1985  and  2000,  it  has  been  projected  that 
65%  (80,000,000  cu  ft)  of  the  nation's  total  low- 
level  radwaste  volume  will  be  produced  by  nuclear 
fuel  cycle  sources.  The  remaining  35%  (45,000,000 
cu  ft)  will  be  generated  by  non-fuel  cycle  sources, 
such  as  hospitals  and  research  laboratories.  Most  of 
this  waste  will  contain  radionuclides  (primarily  60- 
Co,  137-Cs,  3-H,  14-C,  and  131-1)  in  low  concen- 
trations. Most  wastes  will  be  packaged  in  55-gal 
drums  or  wooden  boxes,  with  50%  of  the  packages 
having  surface  radiation  dosages  <  2  mR/hr.  Al- 
though measurable  movement  of  radionuclides 
onsite  at  three  former  commercial  low-level  radio- 
active waste  disposal  sites  was  found,  no  significant 
(in  terms  of  dose)  movement  offsite  has  occurred. 
No  significant  movement  of  radionuclides  has  been 
detected  at  one  site  still  operating  in  a  humid 
region  of  the  country  nor  at  two  study  sites  operat- 
ing in  arid  regions.  Because  of  the  complex  geohy- 
drology and  geochemical  reactions  taking  place 
and  the  lack  of  a  comprehensive  mass  balance 
study  at  any  of  the  sites,  no  definitive  conclusions 
on  the  mechanisms  and  rates  of  transport  can  be 
made  about  the  low  levels  of  movement  that  have 
taken  place.  Because  degradation  and  solidification 
are  accelerated  in  the  presence  of  water,  many  of 
the  major  changes  to  be  expected  have  already 
taken  place,  so  that  catastrophic  or  major  releases 
should  not  be  expected  at  some  future  time.  How- 
ever, the  exact  rate  of  future  movements  cannot  be 
accurately  forecast.  (See  also  W88-05805)  (Lantz- 
PTT) 
W88-05806 


LOW-LEVEL  RADIOACTIVE  WASTES  IN  THE 
NUCLEAR  POWER  INDUSTRY, 

Electric  Power  Research   Inst.,  Palo  Alto,  CA. 
Low-Level  Waste  and  Coolant  Technology  Pro- 


gram 

For  primary  bibliographic  entry  see  Field  5B. 
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SAFER  THAN  SLEEPING  WITH  YOUR 
SPOUSE  -  THE  WEST  VALLEY  EXPERIENCE, 

New  York  State  Dcpt.  of  Health,  Albany. 

J.  M.  Matuszek. 

IN:    Low-Level    Radioactive    Waste    Regulation: 

Science,  Politics  and  Fear.  Lewis  Publishers,  Inc., 

Chelsea,  Michigan.  1988.  p  260-277,  3  fig,  1  tab,  35 

ref. 

Descriptors:  'Radioactive  waste  disposal,  'West 
Valley,  'New  York,  'Waste  disposal,  'Risk, 
'Waste  dumps.'Underground  waste  disposal, 
'Path  of  pollutants,  Waste  management,  Fate  of 
pollutants,  Health  effects,  Public  health,  Tritium, 
Carbon  radioisotopes,  Disposal  sites,  Radiation. 

Studies  of  the  West  Valley,  New  York,  low-level 
radioactive  waste  burial  site  are  reviewed  in  terms 
of  the  following  issues:  entry  of  water  into  burial 
trenches,  transport  of  radio  nuclides  out  of  the 
trenches,  ultimate  fate  of  the  radionuclides,  regula- 
tory and  health  implications,  dose  levels  from  West 
Valley,  and  additional  measures  to  reduce  ef- 
fluents. Despite  burial  of  unacceptable  waste  forms 
and  poor  management  of  the  site,  annual  doses 
from  shallow-land  burial  at  the  West  Valley  site 
are  well  within  existing  and  forthcoming  standards. 
Even  the  maximum  annual  health  risks,  less  than 
two  in  one  billion  for  a  public  water  supply  cus- 
tomer and  less  than  four  in  one  billion  for  a  fisher- 
man result  in  lifetime  risks  for  each  which  are 
more  than  100-fold  below  'one  in  a  million,'  a  value 
commonly  considered  acceptable.  Decomposition 
of  buried  biodegradable  wastes  will  result  in  the 
production  of  large  volumes  of  gas  which  in  turn 
will  create  problems  with  management  of  a  dispos- 
al site,  even  if  a  system  is  used  similar  to  that  used 
in  France.  Since  tritium  and  14-C  will  escape  to 
the  atmosphere  regardless  of  whether  or  not  the 
wastes  are  incinerated,  management  of  any  dispos- 
al site  may  be  improved  by  incineration  prior  to 
burial.  It  appears  that  worker  and  public  doses  will 
increase  if  incineration  is  used,  however.  The  po- 
tential radiation  doses  from  West  Valley  burial  site 
effluents  are  selection  of  any  other  currently 
known  technology  seems  difficult  to  justify  from  a 
purely  technical  standpoint.  (Lantz-PTT) 
W88-05808 


MANAGING  HAZARDOUS  WASTES:  A  PRO- 
GRAMMATIC APPROACH, 

Council  of  State  Governments,  Lexington,  KY. 
J.  W.  Wright. 

The  Council  of  State  Governments,  Lexington, 
KY.  1986.  84  p. 

Descriptors:  'Waste  management,  'Hazardous 
wastes,  'Management  planning,  'Waste  disposal, 
Case  studies,  Disposal  sites,  Public  relations,  Public 
policy,  Regulations. 

The  passage  of  the  Comprehensive  Environmental 
Response,  Compensation,  and  Liability  Act 
(CERCLA)  in  December  1980  led  to  the  eventual 
identification  of  some  800  high-priority  waste 
dumps  as  threatening  enough  to  qualify  for  federal 
assistance.  EPA  estimates  that  up  to  2,200  sites  will 
eventually  qualify,  but  the  United  States  Office  of 
Technology  Assessment  (OTA)  estimates  that  as 
many  as  10,000  uncontrolled  hazardous  waste  sites 
could  qualify  under  EPA  standards.  A  research 
study  was  funded  by  the  National  Science  Founda- 
tion (NSF),  entitled  'Risk  Management  and  the 
Hazardous  Waste  Problem  in  State  Governments.' 
As  a  research  methodology,  a  case  study  explores 
a  few  organizations  or  events  in  depth.  The  state 
involved  in  the  study  are  referred  to  here  as  the 
Western  State  and  the  Eastern  State.  Their  identity 
is  not  a  secret,  and  they  are  referred  to  by  name  in 
the  research  report  to  NSF.  An  effort  has  been 
made  to  set  forth  the  materials  in  a  more  universal- 
ly relevant  format,  and  space  required  that  the 
situations  be  simplified.  The  case  studies  are  rela- 
tively brief  summaries  of  the  research  discussed  in 
the  larger  report  prepared  for  NSF.  Each  of  these 
studies  attempts  to  relate,  more  or  less  chronologi- 
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cally,  the  sequence  of  decisions  that  were  made 
from  the  initiation  of  action  until  final  resolution  of 
the  threat  or  granting  of  the  permit.  On  the  basis  of 
these  four  studies,  conclusions  are  presented  about 
the  principal  problems  encountered  by  decision 
makers  in  the  two  states.  These  problems  include 
the  extended  time  periods  involved,  organizational 
impediments  to  effective  programs,  the  impact 
public  reactions  had  on  the  decision  makers,  and 
the  paucity  of  information  with  which  each  deci- 
sion maker  had  to  contend.  In  addition,  the  impact 
of  unforeseeable  developments  on  decision-making 
processes  is  described.  A  number  of  recommenda- 
tions are  made  for  improving  these  types  of  admin- 
istrative, policy-making,  and  decision-making  proc- 
esses. (Lantz-PTT) 
W88-05844 


ANALYSIS  OF  PUMPING  TESTS  OF  THE  CU- 
LEBRA  DOLOMITE  CONDUCTED  AT  THE  H- 
11  HYDROPAD  AT  THE  WASTE  ISOLATION 
PILOT  PLANT  (WIPP)  SrTE, 

INTERA  Technologies,  Inc.,  Austin,  TX. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-05848 


SUPERFUND  ENFORCEMENT  DECISION 
DOCUMENT:      BURLINGTON      NORTHERN, 

MN. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-190054. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
EPA  Report  No.  EPA/ROD/R05-86/031,  June 
1986.  38  p,  2  fig,  10  tab. 

Descriptors:  *Waste  treatment,  'Cleanup  oper- 
ations, *Burlington,  *Water  pollution  treatment, 
*Water  pollution  control,  'Minnesota, 
♦Wastewater  disposal,  Coal  tar,  Creosote, 
Wastewater  treatment,  Groundwater  pollution, 
Water  pollution  prevention,  Aromatic  compounds, 
Hydrocarbons,  Phenols,  Sludge,  Land  disposal, 
Organic  compounds,  Minnesota. 

The  Burlington  Northern  (BN)  site  is  located  in 
both  the  City  of  Baxter  and  the  City  of  Brainerd, 
MN.  The  Mississippi  River  flows  about  3,000  feet 
east  of  the  plant  and  residential  areas  are  located  to 
the  northeast  and  southeast,  <  1,000  ft  from  the 
site.  Since  1907,  BN  has  owned  and  operated  the 
railroad  tie  treatment  plant  on  this  site.  During  the 
1950s  BN  began  mixing  creosote,  a  preserver,  with 
Number  5  fuel  oil  in  a  1:1  ratio.  At  some  time,  the 
mixture  was  changed  to  creosote  and  coal  tar, 
which  is  being  used  in  a  70:30  ratio.  Wastewater 
generated  from  the  wood  treating  process  was  sent 
to  two  shallow,  unlined  surface  impoundments  for 
disposal.  The  discharge  of  wastewater  to  the  dis- 
posal ponds  generated  a  sludge  that  contaminated 
both  the  underlying  soils  and  groundwater. 
Groundwater  contamination  is  restricted  to  a  rela- 
tively small  area  downgradient  from  the  site.  The 
primary  contaminants  of  concern  include:  PAHs, 
heterocycles,  and  phenols.  The  selected  alternative 
for  this  site  consists  of  onsite  treatment  and  cap- 
ping. Major  components  of  the  alternative  include: 
preparation  of  a  lined  staging  area  for  temporary 
storage  of  the  sludge  and  contaminated  soil;  re- 
moval of  all  standing  water  in  the  impoundment; 
excavation  and  segregation  of  the  sludges  for  sub- 
sequent free  oil  recovery;  excavation  of  visibly 
contaminated  soil  from  both  impoundments  and 
subsequent  storage  in  the  staging  area;  backfilling 
of  the  excavated  areas;  preparation  of  a  base  for 
the  treatment  area;  installation  of  a  sump  for  col- 
lection of  the  storm  water  and  leachate;  installation 
of  an  irrigation  system;  land  treatment  of  creosote 
focusing  on  the  breakdown  and  transformation  of 
organic  constituents  by  aerobic  microorganisms  in 
the  top  layer  of  the  soil,  and  the  immobilization  of 
organic  and  inorganic  constituents  on  the  soil.  The 
final  goal  of  this  treatment  is  not  the  complete 
degradation  of  all  waste  constituents,  but  is  rather 
the  transformation  and  immobilization  of  these 
constituents  to  render  soil  that  is  no  longer  toxic 
and  does  not  leach  harmful  constituents.  A  final 
RCRA  approved  cover  will  be  installed  following 
the  treatment  process.  The  estimated  capital  cost 
for  this  remedy  is  $582,000  with  annual  operation 
and   maintenance   costs  of  $36,000.   (Lantz-PTT) 


W88-05849 


DESIGN   AND   USE   OF   PRESSURE   SEWER 
SYSTEMS, 

Thrasher  Engineering,  Rogers,  AR. 

For  primary  bibliographic  entry   see   Field   5D. 

W88-05854 


CEMENT  FIXATION  STUDIES  AT  OAK 
RIDGE  GASEOUS  DIFFUSION  PLANT, 

Oak  Ridge  Gaseous  Diffusion  Plant,  TN.  Process 
Support  Div. 
J.  L.  Shoemaker. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-005546. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
DOE  Report  No.  K/PS-1236,  November  1986.  32 
p,  14  tab,  4  ref.  DOE  Contract  No.  DE-AC05- 
840R21400. 

Descriptors:  'Encapsulation,  'Waste  disposal, 
•Solid  waste  disposal,  'Radioactive  waste  disposal, 
•Cements,  'Sludge,  *Materials  testing,  •Waste  re- 
covery, Recycling,  Grout,  Concrete,  Stress. 

A  grout  formulation  was  developed  which  allows 
waste  sludges  to  be  encapsulated  in  concrete  satis- 
factorily and  economically  by  mixing  sludge  with  a 
dry  mix  composed  of  approximately  half  cement 
and  half  fly  ash  by  weight.  The  addition  of  an  air- 
entraining  admixture  and  synthetic  reinforcement 
fibers  helps  to  reduce  spalling  and  stress  cracking. 
Fresh,  as  poured  concrete,  and  concrete  in  all 
stages  of  curing  passed  the  EPA  free  liquid  test. 
Either  steel  drums  or  polypropylene  bags  with 
support  molds  for  more  symmetric  shape  are  satis- 
factory containers  for  the  wet  concrete.  The  cast 
blocks  or  drums  may  be  stacked  after  28  days  cure 
time.  Blocks  may  be  stacked  2  high,  and  drums 
may  be  stacked  as  high  as  storage  yard  equipment 
will  allow.  All  fixed  wastes  exhibited  structural 
strengths  greater  than  EPA  requirements  with  < 
25%  increase  in  waste  volume  on  addition  of 
cement  and  fly  ash.  All  cement  encapsulated  waste 
materials  passed  the  EPA  standard  leach  test  and 
the  newly  proposed  TCLP  test.  Extensive  waste 
stream  characterization,  full  field  test  pours,  and 
equipment  testing  give  good  assurance  that  the 
waste  sludges  to  be  encapsulated  are  compatible 
with  facility  design,  operating  procedures,  and 
equipment.  The  final  concrete  forms  should  quality 
for  delisting  from  hazardous  to  nonhazardous,  and 
ultimately  shallow-land  burial.  The  wash  water 
generated  from  cleaning  concrete  trucks  and  other 
equipment  can  be  neutralized  and  treated,  where  it 
may  be  reused  as  wash  water  or  discharged 
through  a  permitted  release  point.  The  STF  cast 
concrete  blocks  should  have  sufficient  integrity 
and  durability  to  withstand  several  years  of  outside 
aging  and  weathering  without  serious  deteriora- 
tion, cracking,  or  spalling.  (Lantz-PTT) 
W88-05907 


CORPS'     ENVIRONMENTAL     EFFECTS     OF 
DREDGING  PROGRAMS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-05909 


DEVELOPMENT  AND  APPLICATION  OF 
TECHNIQUES  FOR  PREDICTING  LEACHATE 
QUALITY  IN  CONFINED  DISPOSAL  FACILI- 
TIES: BACKGROUND  AND  THEORY, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05910 


HAZARDOUS  WASTE  MANAGEMENT:  RE- 
DUCING THE  RISK, 

B.  A.  Goldman,  J.  A.  Hulme,  and  C.  Johnson. 
Island  Press,  Washington,  DC.  1986.  316  p. 

Descriptors:  'Hazardous  waste  management, 
'Waste  management,  'Regulations,  'Waste  dispos- 
al, 'Groundwater  pollution,  'Water  pollution  pre- 
vention, Superfund,  Site  selections,  Disposal  sites, 
Case  studies. 


Congress  has  strengthened  the  laws  under  which 
active  hazardous  waste  facilities  are  regulated. 
Nevertheless,  after  visiting  a  number  of  active 
treatment,  storage,  and  disposal  facilities,  the 
Council  on  Economic  Priorities  (CEP)  found  that 
not  only  do  generators  not  know  which  facilities 
are  the  best,  but  that  the  EPA  has  not  always 
selected  the  best  facilities  to  receive  wastes  re- 
moved from  Superfund  sites  (closed  sites  that  en- 
danger public  health  and  the  environment).  Other 
facilities  were  better  managed,  better  located,  and 
better  at  using  more  advanced  technologies  than 
the  facilities  the  EPA  selected.  In  fact,  of  the  ten 
facilities  CEP  evaluated  in  detail,  the  EPA  chose 
the  one  that  performed  worst  -  CECOS  Interna- 
tional, Inc.  in  Williamsburg,  Ohio  -  to  receive 
Superfund  wastes  in  more  instances  than  any  of  the 
other  nine  facilities.  Data  from  a  house  subcommit- 
tee survey  indicate  that  almost  half  (46%)  of  the 
operating  hazardous  waste  facilities  the  EPA  chose 
to  receive  wastes  removed  from  Superfund  sites 
may  have  contaminated  groundwater.  Some  of  the 
chosen  facilities  may  even  be  partially  responsible 
for  a  share  of  the  wastes  they  are  being  paid  to 
clean  up.  Hazardous  waste  management  strategies 
and  technology,  how  to  evaluate  facilities,  and 
case  studies  of  various  corporations  and  hazardous 
waste  management  facilities  are  discussed.  (Lantz- 
PTT) 
W88-05917 
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ESTIMATING  CHEMICAL  DOSES  FOR 
WATER  STABILIZATION, 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 
J.  M.  Morgan,  T.  M.  Walski,  and  M.  W.  Corey. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEDDU,  Vol.  113,  No.  6,  p  1202-1218,  Decem- 
ber 1987.  6  fig,  15  ref,  2  append. 

Descriptors:  'Model  studies,  'Computer  programs, 
•Water  treatment,  *Water  chemistry,  *Water  stabi- 
lization, Lime,  Carbon  dioxide,  Calcium  carbonate, 
Ions,  Hardness,  Hydrogen  ion  concentration,  Tem- 
perature, Computers. 

A  simple  method  was  developed  for  directly  esti- 
mating the  lime  and  carbon  dioxide  doses  needed 
to  produce  water  that  is  stable  with  respect  to 
calcium  carbonate.  The  procedures  employed  are 
readily  applicable  using  either  a  straightforward 
graphical  approach  or  a  user-friendly  microcom- 
puter program.  The  method  is  superior  to  Cald- 
well-Lawrence diagrams  and  the  various  stability 
indices  that  have  been  proposed  in  that  chemical 
doses  are  obtained  directly,  without  a  trial-and- 
error  approach.  The  procedures  are  based  on  nu- 
merically solving  the  equations  governing  calcium 
carbonate  (calcite)  equilibrium.  The  only  data  re- 
quired are  the  calcium  hardness,  alkalinity,  pH, 
temperature,  and  total  dissolved  solids  (or  ionic 
strength)  of  the  water  to  be  treated.  (Author's 
abstract) 
W88-05176 


WATER  SUPPLY  SYSTEMS  IN  BLUE  NILE 
HEALTH  PROJECT, 

Blue  Nile  Health  Project,  Wad  Medani  (Sudan). 
O.  Tameim,  A.  R.  Daffalla,  A.  B.  Mohamed,  S.  A. 
Basit,  and  A.  A.  El  Gaddal. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  113,  No.  6,  p  1219-1233,  Decem- 
ber 1987.  8  fig,  9  tab,  8  ref. 

Descriptors:  *Water  quality,  'Blue  Nile  Health 
Project,  'Domestic  water  supply,  'Disease  con- 
trol, Public  health,  Developing  countries,  Cost 
analysis,  Sudan. 

Improvement  of  domestic  water  supplies  is  a  major 
component  of  the  comprehensive  strategy  for  con- 
trol of  water-associated  diseases  in  the  Blue  Nile 
Health  Project  of  central  Sudan.  The  value  of  safe 
water  supply  was  confirmed  in  a  study  in  1981  that 
showed  an  inverse  relationship  between  the  rate  of 
consumption  of  safe  water  and  the  prevalence  of 
diarrheal  disease  and  bilharzia  for  villages  with 
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central  supplies.  Proposed  improvements  in  water 
supplies  would  cost  about  $0.64/person  annually  in 
1984  prices,  to  raise  the  consumption  from  the 
original  40  L/pcrson/day  to  a  design  goal  of  70  L/ 
person/day.  Analysis  of  preconstruction  data  indi- 
cated that  these  modest  improvements  should 
cause  significant  reductions  in  water-associated  dis- 
eases. (Author's  abstract) 
W88-05177 


MOLECULAR  WEIGHT  EFFECTS  ON  THM 
CONTROL  BY  COAGULATION  AND  ADSORP- 
TION, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 
P.  A.  Chadik,  and  G.  L.  Amy. 
Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  113,  No.  6,  p  1234-1248,  Decem- 
ber 1987.  9  fig,  2  tab,  35  ref.  EPA  Contract 
R809935-01. 

Descriptors:  'Water  treatment,  *Trihalomethanes, 
•Coagulation,  'Adsorption,  Natural  waters,  Or- 
ganic carbon,  Water  chemistry,  Molecular  weight 
effects,  Alum,  Humic  matter,  Chlorination. 

Three  natural  waters  containing  substantial  levels 
of  dissolved  organic  carbon  were  studied  to  assess 
the  removal  of  aquatic  organic  matter  and  humic 
substances  by  coagulation  and  adsorption.  As  a 
general  trend,  alum  coagulation  removed  higher 
molecular  weight  material,  while  activated  carbon 
adsorption  removed  a  broader  molecular  weight 
spectrum  of  material.  This  apparent  selective  re- 
moval of  certain  molecular  weight  ranges  by  a 
given  treatment  process  suggests  that  an  appropri- 
ate process  can  be  selected  to  specifically  remove 
certain  organic/humic  fractions  that  are  most  reac- 
tive in  producing  trihalomethanes  upon  chlorina- 
tion. Moreover,  if  a  greater  degree  of  removal  is 
required,  the  conjunctive  use  of  coagulation  and 
adsorption  may  be  the  best  strategy  for  meeting 
this  objective.  (Author's  abstract) 
W88-05178 


ADSORPTION  OF  SYNTHETIC  ORGANIC 
SHOCK  LOADINGS, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Civil  and 
Environmental  Engineering. 
L.  T.  Thiem,  D.  L.  Badorek,  A.  Johari,  and  E. 
Alkhatib. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  113,  No.  6,  p  1302-1318,  Decem- 
ber 1987.  13  fig,  1  tab,  24  ref. 

Descriptors:  *Water  treatment,  *Activated  carbon, 
•Adsorption,  *Chlorobenzenes,  Organic  com- 
pounds, Simulation,  Pollution  load,  Desorption, 
Isotherms,  Pilot  plants. 

A  pilot  plant  designed  to  simulate  conventional 
water  treatment  processes  augmented  by  pow- 
dered activated  carbon  (PAC)  and  granular  acti- 
vated carbon  (GAC)  adsorption  is  operated  to 
investigate  the  removal  of  combined  shock  load- 
ings of  isomers  of  trichloro-  and  tetrachloroben- 
zene,  C-46,  and  C-56  present  in  the  same  influent 
matrix.  Applications  of  each  of  the  organic  com- 
pounds are  made  as  an  increasing  step  function, 
with  a  cycle  consisting  of  one  series  of  four  con- 
centrations steps  (2,10,100,  and  200  microgram/L). 
In  order  to  study  desorption  reactions,  each  step 
loading  lasts  32  hours  separated  by  a  24-hour 
period  during  which  no  applications  of  the  organic 
compounds  are  made.  A  total  of  three  cycles  are 
evaluated;  the  resulting  data  demonstrates  that 
PAC  dosages  as  high  as  50  mg/L  are  not  as 
effective  as  a  GAC  adsorption  bed  with  an  empty 
bed  contact  time  of  10  minutes.  The  Freundlich 
isotherm  closely  described  the  equilibrium  condi- 
tion with  correlation  coefficients  ranging  from 
0.948  to  0.986  for  each  of  the  compounds.  Desorp- 
tion of  the  organics  from  the  upper  layers  of  the 
GAC  bed  is  observed  as  early  as  the  first  cycle  of 
operations.  (Author's  abstract) 
W88-05182 


RESIDENCE     TIME     DISTRIBUTIONS     OF 
SHALLOW  BASINS, 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Civil 


and  Environmental  Engineering. 
E.  L.  Thackston,  F.  D.  Shields,  and  P.  R. 
Schroeder. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  113,  No.  6,  p  1319-1332,  Decem- 
ber 1987.  7  fig,  2  tab,  15  ref. 

Descriptors:  'Model  studies,  'Retention  time, 
•Water  treatment,  'Shallow  basins,  'Hydraulic  ef- 
ficiency, Winds,  Depth,  Mathematical  studies,  Pre- 
diction, Design  standards,  Baffles. 

A  analysis  of  data  from  a  variety  of  basins  showed 
that  the  strongest  influence  on  hydraulic  efficien- 
cy, t/T,  was  that  of  the  length-to-width  ratio,  L/ 
W.  Wind  and  depth  also  had  some  influence.  Equa- 
tions were  derived  to  show  these  influences  and  to 
predict  t/T,  so  designers  can  know  how  much  to 
increase  the  ideal  retention  time.  The  L/W  ratio 
can  be  increased,  and  the  adverse  effects  of  wind 
can  be  decreased,  by  the  use  of  baffles.  Two  baf- 
fles, producing  a  L/W  ratio  of  5-10,  are  usually 
sufficient.  No  reliable  prediction  equation  for  the 
dispersion  index  could  be  derived.  (Author's  ab- 
stract) 
W88-05183 


RATE  OF  HUMIC  SUBSTANCE  UPTAKE 
DURING  ACTIVATED  CARBON  ADSORP- 
TION, 

Karlsruhe  Univ.  (Germany,  F.R.).  Engler-Bunte 
Inst. 

R.  S.  Summers,  and  P.  V.  Roberts. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEDDU,  Vol.  113,  No.  6,  p  1333-1349,  Decem- 
ber 1987.  6  fig,  2  tab,  38  ref.  EPA  Grant  R-809601. 

Descriptors:  'Water  treatment,  'Humic  acids, 
'Adsorption,  'Diffusion,  'Activated  carbon, 
•Model  studies,  Mathematical  studies,  Equations, 
Pores,  Desorption,  Ions,  Molecular  structure. 

The  adsorption-diffusion  rate  of  a  humic  acid  and 
three  molecular  size  fractions  of  activated  carbon 
was  investigated  over  an  extended  time  period. 
Long-term  removal  of  humic  substances  was  found 
that  deviated  significantly  from  the  equilibrium 
state  predicted  by  single-domain  diffusion  models. 
During  the  initial  stages,  i.e.  up  to  50%  uptake, 
both  pore  and  surface  diffusion  models  adequately 
simulate  the  experimental  data.  Use  of  the  pore 
diffusion  model  results  in  apparent  tortuosities  on 
the  order  of  10-20,  indicating  a  hindered  diffusion 
mechanism  (D  sub  p  =  0.85  times  10  to  the  minus 
twelve  power  to  3.5  times  10  to  the  minus  twelve 
power  sq  m/sec).  Both  rate  and  equilibrium  experi- 
ments, as  well  as  analysis  of  the  adsorbent  pore 
structure,  support  a  two-domain  diffusion  mecha- 
nism. No  desorption  of  humic  acid  was  observed  in 
response  to  reducing  the  solution  concentration  or 
the  ionic  strength.  (Author's  abstract) 
W88-05184 


EVALUATING  MULTICOMPONENT  COM- 
PETITIVE ADSORPTION  IN  FIXED  BEDS, 

Michigan  Technological  Univ.,  Houghton.  Dept. 
of  Civil  Engineering. 

J.  C.  Crittenden,  T.  F.  Speth,  D.  W.  Hand,  P.  J. 
Luft,  and  B.  Lykins. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  113,  No.  6,  p  1363-1375,  Decem- 
ber 1987.  5  fig,  Stab,  16  ref. 

Descriptors:  'Water  treatment,  'Model  studies, 
'Fixed-bed  adsorption  columns,  'Adsorption,  So- 
lutes, Effluents,  Mass  transfer,  Mathematical  stud- 
ies, Prediction,  Fixed  beds,  Pilot  plants,  Spiking. 

An  equilibrium  column  model  (ECM)  was  devel- 
oped to  evaluate  multicomponent  competition  in 
fixed-bed  adsorption  columns.  The  model  ignores 
mass  transfer  resistances  and  uses  ideal  adsorbed 
solution  theory  to  predict  the  competitive  effects 
in  multicomponent  mixtures.  The  bed  capacities 
and  effluent  profiles  calculated  from  the  ECM 
were  compared  to  single  solute  capacities,  and 
capacities  and  effluent  profiles  found  from  a  pilot 
plant  study.  The  ECM  was  shown  to  be  able  to 
calculate  the  elution  order  of  the  adsorbates,  the 
lowest  carbon  usage  rate  in  multicomponent  mix- 
tures, and  the  highest  possible  effluent  concentra- 


tions due  to  competitive  adsorption.  Also,  the 
ECM  can  be  used  to  reduce  the  number  of  compo- 
nents to  be  specified  in  models  that  incorporate 
mass  transfer  and  to  select  compounds  that  arc 
used  in  spiking  studies.  (Author's  abstract) 
W88-05186 


ANEROBIC   BACTERIA   THAT   DECHLORIN- 
ATE  PERCHLOROETHENE, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 

and  Soil  Sciences. 

For  primary   bibliographic   entry   see   Field   5G. 

W88-05195 


ECONOMICAL  REMOVAL  OF  RADIUM 
FROM  GROUNDWATER  BY  A  REGENERA- 
BLE  SAND  FILTER  AND  OTHER  ADSORB- 
ENTS, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
T.  S.  Mulholland. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8708006.  Ph.D.  Dissertation,  1986.  277 
p,  65  fig,  1 5  tab,  97  ref,  4  append. 

Descriptors:  'Radium  radioisotopes,  'Water  treat- 
ment, 'Sand  filters,  'Adsorbents,  Groundwater 
pollution,  Drinking  water,  Pilot  plants,  Regenera- 
tion. 

Simulated  and  actual  pilot-plant  groundwater  stud- 
ies were  conducted  to  remove  radium  from 
groundwater  using  a  regenerable  sand  filter  and 
other  adsorbents.  An  acid  regenerable  sand  filter 
reduced  the  influent  radium  concentration  to 
below  the  MCL.  The  field  pilot  plant  which  oper- 
ated on  a  high  hardness  water  exhibited  decreased 
removals  when  compared  to  the  laboratory  pilot 
plant  operated  in  a  water  of  low  hardness,  owing 
to  the  competition  from  calcium  and  magnesium 
ions.  The  field  pilot  plant  which  was  used  in  hard 
waters  also  had  to  be  operated  at  a  lower  applica- 
tion to  obtain  reasonable  radium  removals.  The 
concentration  and  volume  of  acid  required  were 
dependent  upon  influent  hardness  of  the  contami- 
nated water.  A  4  EBV  pH  1  rinse  was  effective  in 
all  situations  investigated.  A  pH  2  rinse  would  be 
effective  in  many  cases,  but  a  relatively  larger 
volume  may  be  required.  Low  flow  rates  of  acid 
regenerant  were  as  effective  as  relatively  high  flow 
rates.  Contact  time  of  acid  with  the  sand  filter  was 
the  controlling  parameter.  Sulfuric  acid  was  as 
effective  as  hydrochloric  acid  and  was  60%  less 
costly.  In  waters  of  low  hardness,  the  application 
rate  of  the  influent  did  not  seem  to  strongly  influ- 
ence the  removal  of  radium  solution  by  a  sand 
filter.  But  in  harder  waters,  the  application  rate 
may  affect  radium  removals  in  such  a  filter.  (Crem- 
mins-AEPCO) 
W88-05200 


TAILORING  FLOCCULANT  MOLECULAR 
STRUCTURE  TO  IMPROVE  THE  CONDITION 
AND  DEWATERING  OF  WASTEWATER 
SLUDGES, 

Rose-Hulman  Inst,  of  Tech.,  Terre  Haute,  IN. 
For  primary  bibliographic   entry  see  Field   5D. 

W88-05237 


REMOVAL  OF  CHLORINATED  SOLVENTS 
FROM  WATER  BY  AIR  STRIPPING, 

Institut  National  des  Sciences  Appliquees,  Tou- 
louse (France).  Dept.  'Genie  des  Precedes  Indus- 
triels'. 

M.  Roustan,  N.  Ganne,  H.  Roques,  J.  P.  Duguet, 
and  E.  Brodard. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  7,  p  1175-1176,  1987. 

Descriptors:  'Volatile  organic  compounds,  'Air 
stripping,  'Water  treatment,  'Groundwater  pollu- 
tion, Solvents,  Organic  solvents,  Groundwater 
management,  Groundwater,  Organic  compounds, 
Water  pollution,  Chlorinated  hydrocarbons,  Math- 
ematical equations. 
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Volatile  organic  compounds  (VOCs)  are  haloge- 
nated  solvents  which  are  widely  used  in  industrial, 
commercial,  agricultural,  and  household  applica- 
tions. They  are  present  in  groundwater  in  concen- 
trations up  to  200-300  micrograms/liter.  Prelimi- 
nary studies  showed  that  of  the  two  most  common- 
ly used  methods  for  the  removal  of  VOCs  from 
water,  adsorption  on  granular  activated  carbon  or 
ion  exchange  resins  and  air  stripping,  that  air  strip- 
ping is  the  cheaper.  A  counter  or  cocurrent  packed 
tower  was  able  to  achieve  high  VOC  removal 
efficiencies  and  was  the  least  expensive  option.  An 
equation  which  includes  relationships  among  the 
stripping  factor,  the  efficiency,  the  air  to  water 
flow  rate  ratio,  and  the  cross  section  and  height  of 
the  packed  column  was  derived  for  use  in  the 
design  of  counter  current  towers.  (Wood-PTT) 
W88-05246 


PHOTOLYTIC  OZONATION  OF  PHENOLS, 

Drexel   Univ.,    Philadelphia,    PA.    Environmental 

Studies  Inst. 

M.  D.  Gurol,  and  R.  Vatistas. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  7,  p  1177-1180,  1987.  4  fig,  10  ref.  NSF 

Grant  CEE-8204922. 

Descriptors:  'Ozonation,  *  Phenols,  *Photolytic 
ozonation,  *Water  treatment,  'Ultraviolet  radi- 
ation, Organic  compounds,  Radiation,  Hydrogen 
ion  concentration,  Degradation. 

It  has  been  observed  previously  that  ozone  in 
combination  with  UV  radiation  is  more  effective  in 
the  destruction  of  refractory  organic  compounds 
than  ozone  alone.  Since  no  detailed  investigation  of 
the  mechanisms  involved  in  ozonation  in  the  pres- 
ence of  UV  light  has  been  reported,  the  oxidation 
mechanisms  of  phenols  by  photolytic  ozonation 
were  investigated.  Mixtures  of  phenols  were  ozon- 
ated  in  the  presence  and  absence  of  UV  light  and  it 
was  found  that  the  reaction  of  molecular  ozone 
with  phenols  was  predominant  at  acidic  pH  under 
both  conditions.  At  neutral  and  high  pH,  phenols 
were  removed  non-selectively,  indicating  the  pre- 
dominance of  radical  reactions.  Since  the  rate  of 
formation  of  hydroxyl  radicals  from  hydroxide-ion 
catalyzed  decomposition  of  ozone  is  slow,  it  is 
concluded  that  the  phenolate  ions  promote  the 
radical  formation.  The  overall  removal  of  phenols 
as  a  function  of  time  was  plotted  for  ozonation 
both  with  and  without  UV  irradiation  at  a  pH  of  7. 
Although  phenol  removal  is  higher  for  the  ozone 
+  UV  combination,  it  was  found  that  the  total 
removal  was  equal  to  the  sum  of  removals  by 
ozone  and  UV  showing  that  the  effect  of  combin- 
ing the  two  techniques  was  additive.  It  is  conclud- 
ed that  while  the  catalytic  effect  of  UV  light  may 
be  effective  at  increasing  the  removal  of  organic 
compounds  which  are  relatively  resistant  to  molec- 
ular ozone,  the  additional  cost  of  UV  lamps  is  not 
justifiable  for  phenolic  compounds  unless  the  re- 
moval of  the  reaction  products  is  also  of  primary 
interest.  (Wood-PTT) 
W88-05247 


HEAVY  METALS  IN  DRINKING  WATERS 
FROM  THE  PARAIBA  DO  SUL  -  GUANDU 
RIVER  SYSTEM,  RIO  DE  JANEIRO  STATE, 
BRAZIL, 

Universidade  Federal  do  Rio  de  Janeiro  (Brazil). 

Inst,  de  Biofisica. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05248 


EUTROPHICATION  IN  WATER  SUPPLY  RES- 
ERVOIRS: GENERAL  IMPACTS  ON  POTABLE 
WATER  PREPARATION, 

Cagliari  Univ.  (Italy).   1st.  di  Igiene  e  Medicina 

Preventiva. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-05250 


SENSITIZED  PHOTOOXIDATION  FOR 
WASTEWATER  DISINFECTION  AND  DE- 
TOXIFICATION, 

Tennessee  Technological  Univ.,  Cookeville.  Dept. 

of  Engineering  Science  and  Mechanics. 

For   primary   bibliographic   entry   see   Field    5D. 


W88-05265 


FREEZE-DRIED  CULTURE:  AN  EFFICIENT 
SEED  TO  ALLOW  FAST  START-UP  OF  A  NI- 
TRIFICATION FILTER, 

Lyonnaise  des  Eaux,  Le  Pecq  (France).  Lab.  Cen- 
tral. 

For  primary  bibliographic  entry  see  Field  5D. 
W88-05268 


BIG  CHANGES  AHEAD  FOR  DRINKING 
WATER  INDUSTRY, 

CWC-HDR,  Inc.,  Edmonds,  WA. 

G.  L.  Culp. 

Water  Engineering  and  Management  WENMD2, 

Vol.   134,  No.  3,  p  24-26,46,  March  1987.  8  tab. 

Descriptors:  'Drinking  water,  'Safe  Drinking 
Water  Act,  'Water  treatment,  'Reviews,  'Water 
quality  control,  Water  quality,  Water  quality  man- 
agement, Water  quality  standards,  Legal  aspects, 
Filtration,  Disinfection,  Water  supply. 

The  amendments  to  the  Safe  Drinking  Water  Act 
that  were  signed  into  law  in  June  1986  are  lengthy 
and  cover  many  topics.  The  three  changes  most 
likely  to  influence  the  water  supply  industry,  those 
setting  the  water  quality  standards,  requiring  filtra- 
tion of  most  surface  supplies  and  mandating  disin- 
fection of  most  supplies,  are  discussed.  Congress 
directed  the  Environmental  Protection  Agency 
(EPA)  to  establish  maximum  concentration  levels 
within  three  years  for  all  83  compounds  currently 
listed  as  potentially  needing  control,  and  to  add  25 
compounds  every  three  years  thereafter.  In  order 
to  help  define  the  contaminants  to  be  added  to  the 
list,  utility  companies  will  be  required  to  monitor 
specified  unregulated  contaminants  and  report  the 
results  to  the  EPA.  The  drafted  requirements  for 
filtration  will  make  it  difficult,  but  not  impossible, 
for  many  supplies  to  avoid  filtration.  Those  already 
filtering  surface  supplies  may  also  be  affected  by 
the  decrease  in  allowable  turbidity.  Filtration  to 
produce  a  turbidity  of  0.5  turbidity  units  for  95% 
of  the  time  based  on  grab  samples  collected  every 
4  hours  will  be  required,  instead  of  the  currently 
allowed,  state-defined  satisfactory  filter  perform- 
ance of  a  monthly  average  of  1.0  turbidity  units. 
Disinfection  requirements  are  not  yet  finalized,  but 
regulations  are  expected  to  include  mandatory  dis- 
infection of  all  water  supplies  unless  a  variance  is 
obtained.  Rules  for  obtaining  a  variance  and  those 
regarding  redundancy  of  equipment  to  ensure  con- 
tinuous operation  are  not  yet  complete.  Specific 
suggestions  are  made  for  managers  of  water  supply 
utilities  with  respect  to  assessment  of  current  and 
possible  additional  outside  sources  of  laboratory 
capabilities,  filtering  equipment,  sampling  and  ana- 
lytical programs.  (Wood-PTT) 
W88-05275 


PURITY  CRUSADE  TAKES  ON  THE  DRINK- 
ING WATER  INDUSTRY, 

J.  V.  Karaganis. 

Water  Engineering  and  Management  WENMD2, 

Vol.  134,  No.  3,  p  27-29,46,  March  1987. 

Descriptors:  'Drinking  water,  'Reviews,  'Water 
treatment,  'Water  quality  standards,  'Safe  Drink- 
ing Water  Act,  Water  quality  control,  Water  qual- 
ity, Water  quality  management,  Legal  aspects, 
Risks,  Public  health,  Policy  making. 

The  'purity  crusade'  for  absolutely  pure  drinking 
water  and  the  public  reaction  of  excessive  fear 
exacerbated  by  the  various  media  and  politicians  to 
legitimate  public  health  risks  are  described.  The 
1986  Amendments  to  the  Safe  Drinking  Water  Act 
are  detailed.  Suggestions  are  made  to  managers  of 
water  treatment  facilities  including:  (1)  examina- 
tion of  the  limits  of  state  immunity  statutes  for 
municipal  operators,  (2)  review  of  scope  and  detail 
warnings  given  to  customers,  (3)  review  of  insur- 
ance coverage,  (4)  consideration  of  aggressive  and 
collective  participation  in  decision-making  under 
the  Act,  and  (5)  preparation  of  a  case  for  a  vari- 
ance or  exemption,  if  needed,  in  advance.  It  is 
stressed  that  a  rational  approach  to  the  issue  of 
toxics  and  drinking  water  must  be  developed  along 
with  a  balance  among  judiciary,  media,  engineer- 


ing, scientific  and  legal  communities  that  protects 
public  health  while  avoiding  hysteria.  (Wood- 
PTT) 

W88-05276 


CHEMICALS  IN  THE  WATER  TREATMENT 
PROCESS, 

Black  and  Veatch,  Kansas  City,  MO. 

L.  L.  Harms. 

Water  Engineering  and  Management  WENMD2, 

Vol.  134,  No.  3,  p  32-34,  March  1987.  1  fig. 

Descriptors:  'Water  treatment,  'Drinking  water, 
'Chemical  treatment,  'Water  quality  control, 
Water  quality,  Taste,  Odors,  Odor  control,  Coagu- 
lation, Filtration,  Water  softening,  Disinfection, 
Fluoridation,  Stabilization,  Case  studies,  Mesa,  Ar- 
izona, Hazards,  Public  health. 

Proper  selection  of  the  chemicals  used  in  water 
treatment  is  essential  for  production  of  aesthetical- 
ly pleasing,  high  quality,  potable  water  at  reasona- 
ble cost.  The  chemicals  commonly  used  for  taste 
and  odor  control,  coagulation,  filtration  processes, 
softening,  disinfection,  fluoridation,  and  stabiliza- 
tion are  described  along  with  their  advantages  and 
hazards.  The  water  treatment  process  at  Mesa, 
Arizona,  is  presented  as  a  case  study.  (Wood-PTT) 
W88-05278 


SECOND  REPORT  ON  THE  WATER  SUPPLY 
OF  THE  PEOPLE'S  REPUBLIC  OF  CHINA, 

Zurich  Water  Supply  (Switzerland). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05279 


USE  OF  A  DYNAMIC  PROGRAMMING  TECH- 
NIQUE FOR  OPTIMIZING  OPERATION  OF  A 
REGIONAL  WATER  RESOURCE  SYSTEM, 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

S.  Walker,  and  T.  Wyatt. 

Aqua  AQUAAA,  No.  5,  p  242-248,  1987.  8  fig,  8 
ref. 

Descriptors:  'Water  resources  development,  'Op- 
timization, 'Model  studies,  'Reservoir  operation, 
'Water  management,  Resources  management, 
Economic  aspects,  Lake  District,  England,  Operat- 
ing costs,  Reservoirs,  Costs,  Water  supply. 

A  stochastic  dynamic  programming  technique  was 
applied  to  optimize  operation  of  the  Lake  District 
water  resource  system.  Simulated  operation  with 
the  associated  'Multiple  Regime'  policies  indicates 
substantial  savings  in  average  operation  costs  com- 
pared with  previous  policies  based  on  the  analysis 
of  critical  periods  within  the  historic  flow  se- 
quences. In  addition,  small  improvements  in  supply 
reliability  are  expected  in  terms  of  higher  average 
reservoir  levels.  (Author's  abstract) 
W88-05280 


FORMULATION  OF  MODELS  AND  OPTIMI- 
ZATION OF  UNTREATED  WATER  STORAGE 
OPERATIONS  AT  THE  MERY-SUR-OISE 
PLANT  FOR  THE  PRODUCTION  OF  DRINK- 
ING WATER, 

Compagnie   Generate   des   Eaux,   Paris   (France). 
C.  Souteyrand,  and  M.  Caillibotte. 
Aqua  AQUAAA,  No.  5,  p  258-263,  1987.  10  fig,  5 
ref. 

Descriptors:  'Reservoir  operation,  'Reservoir 
storage,  'Water  storage,  'Water  control,  'Water 
quality  control,  'Optimization,  'Model  studies, 
Storage  reservoirs,  Drinking  water,  Paris,  France, 
Reservoirs,  Reservoir  design. 

The  treatment  line  of  the  Mery-sur-Oise  plant,  a 
large  installation  for  the  production  of  drinking 
water  for  the  region  near  Paris,  France,  is  fed  by 
water  obtained  from  the  Oise  River  and  stored  for 
approximately  three  days  in  a  retaining  reservoir. 
A  model  of  the  internal  processes  of  the  reservoir 
was  developed  in  order  to  facilitate  the  forecasting 
of  the  quality  of  the  stored  water  in  case  of:  (1) 
variation  in  the  quality  of  the  untreated  water,  (2) 
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modification  in  reservoii  operations,  (3)  change  in 
weather  conditions,  or  (4)  long-term  evolution  of 
reservoir  conditions.  The  structure  of  the  model 
and  submodels  is  described.  Data  generated  by  the 
model  are  compared  with  measurements  obtained 
during  operation.  Illustration  of  model  use  for 
management  and  optimization  of  reservoir  func- 
tions and  as  an  aid  in  reservoir  design  is  provided. 
(Wood-PTT) 
W88-05282 


REMOVAL  OF  NITRATE  BY  SLOW  SUL- 
PHUR/LIMESTONE FILTRATION, 

Keuringsinstituut  voor  Waterleidingartikelen,  Rijs- 

wijk  (Netherlands). 

J.  C.  Schippers,  J.  C.  Kruithof,  F.  G.  Mulder,  and 

J.  W.  van  Lieshout. 

Aqua  AQUAAA,  No.  5,  p  274-280,  1987.  9  fig,  1 

tab,  7  ref. 

Descriptors:  •Denitrification,  'Sulfur-limestone  fil- 
tration, 'Nitrates,  'Filtration,  'Water  treatment, 
Groundwater  pollution,  Groundwater,  Filters, 
Bacteria,  Netherlands. 

Slow  sulfur-limestone  filtration  is  a  simple  and 
reliable  process  for  the  removal  of  nitrate  from 
groundwater  in  situations  where  groundwater  has 
a  low  sulfur  content  and  where  infiltration  is  possi- 
ble. In  this  process  nitrate  is  removed  in  an  upflow 
filter  containing  sulfur  and  limestone  with  help 
from  the  bacterium  Thiobacillus  denitrificans.  The 
filter  operates  at  a  rate  of  0.25  meters/hr  without 
requiring  backwashing  and  without  clogging. 
Before  denitrification,  degassing  of  oxygen  and 
nitrogen  in  the  water  is  accomplished  by  a  vacuum 
deaeratot  since  the  presence  of  the  gas  bubbles 
impedes  the  process.  After  denitrification,  the 
water  is  aerated  and  infiltrated  in  the  soil  in  order 
to  remove  bacteria,  biodegradable  matter  and  tur- 
bidity. Preliminary  investigations  of  the  process 
feasibility  were  conducted  at  a  pumping  station 
belonging  to  the  Gelderland  Eastern  Water  Supply 
Company,  The  Netherlands.  (Wood-PTT) 
W88-05285 


EFFECT  OF  CHLORINE  DIOXIDE  WATER 
DISINFECTION  ON  HEMATOLOGIC  AND 
SERUM  PARAMETERS  OF  RENAL  DIALYSIS 
PATDZNTS, 

California  Dept.  of  Health  Services,  Berkeley. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-05303 


OVERVIEW  OF  FILTRATION, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
R.  D.  Letterman. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  12,  p  26-32,  December 
1987.  3  tab,  18  ref. 

Descriptors:  'Water  treatment,  'Filtration,  'Water 
supply,  Interception,  Sedimentation,  Kinetics, 
Head  loss,  Sand  filters,  Backwash,  Granular  filters, 
Precoat  filters,  Diatomaceous  earth,  Cartridge  fil- 
ters, Pretreatment  of  water,  Coagulation,  Polyelec- 
trolytes,  Flocculation,  Chemical  coagulation,  Sepa- 
ration techniques,  Flotation,  Phytoplankton. 

The  design  and  operation  of  filtration  systems  are 
related  to  the  required  performance  and  the  quality 
of  water  to  be  treated.  Mechanisms  of  filtration 
include  straining  (for  particles  larger  than  pores  in 
the  medium),  and  nonstraining  (attachment  of  par- 
ticles to  the  media  surface  by  interception,  sedi- 
mentation, and  Brownian  diffusion).  The  amount 
of  water  filtered  before  limiting  pressure  drop  or 
head  loss  is  reached  depends  on  the  rate  of  particle 
removal  and  by  the  effect  of  the  deposited  particles 
on  the  rate  of  dissipation  of  energy  within  the  filter 
medium.  Several  types  of  filters  exist.  Granular 
bed  filters  (rapid  and  slow  sand  filters  and  their 
variations,  such  as  dual-  or  multimedia  filters)  are 
designed  and  operated  by  balancing  trade-offs  in- 
volving bed  depth,  grain  size,  and  filtration  rate. 
The  ripening  period,  or  decreased  removal  effi- 
ciency after  filter  cleaning,  may  be  minimized  by 
adding  a  coagulant  to  the  backwash  water.  Precoat 
filtration  with  diatomaceous  earth  involves  the  pas- 
sage of  the  suspension  through  a  uniform  layer  of 


fine  filtering  material  deposited  on  a  rigid  support 
(septum).  This  acts  as  u  membrane  filter.  Cartridge- 
filters  are  useful  for  point-of-use  treatment  of  water 
which  has  little  particulate  matter.  Pretreatment  of 
influent  may  use  the  following  processes:  coagula- 
tion, flocculation,  and  solid-liquid  separation,  such 
as  sedimentation,  flotation,  and  low-efficiency  fil- 
tration (prefiltration  with  a  coarse-grained  granular 
bed).  A  double  filtration  system  uses  high-rate 
granular  bed  filtration  with  coagulation,  floccula- 
tion, and  sedimentation  before  slow  sand  filtration 
Microstraining  acts  as  a  pretreatment  by  removing 
particles  through  a  fine  stainless  steel  screen,  usual- 
ly without  coagulation  or  flocculation.  It  is  espe- 
cially useful  in  removal  of  phytoplankton.  Designs 
for  five  treatment  systems  are  described:  conven- 
tional, direct  filtration  with  or  without  floccula- 
tion, slow  sand  filtration,  and  diatomaceous  earth 
filtration.  (Cassar-PTT) 
W88-05316 


REPLACING  SAND  WITH  GAC  IN  RAPID 
GRAVITY  FILTERS, 

Water  Research  Centre,  Stevenage  (England). 
R.  A.  Hyde,  D.  G.  Hill,  T  F.  Zabel,  and  T.  Burke. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.   12,  p  33-38,  December 
1987.  5  fig,  8  tab,  6  ref. 

Descriptors:  'Water  treatment,  'Filters,  'Gravity 
filters,  'Activated  carbon,  'Turbidity,  'Sand  fil- 
ters, Church  Wilne  treatment  plant,  England,  Head 
loss,  Backwash,  Adsorption,  Microorganisms. 

Rapid  sand  filters  were  converted  to  granular  acti- 
vated carbon  (GAC)  filter-adsorbers  in  a  full-scale 
study  at  the  Church  Wilne  water  treatment  plant 
near  Nottingham,  England.  The  GAC  (0.6  mm,  uc 
1.7)  was  as  effective  as  sand  (0.65  mm,  uc  1.2)  in 
removing  turbidity  and  residual  coagulant.  Total 
organic  carbon  (2-4  mg/liter  in  settled  water  and 
sand-filtered  water)  was  reduced  to  <  1-3  mg/liter) 
by  GAC  treatment.  On  the  average,  filter  run 
lengths  were  60%  longer  with  GAC  (72  hr)  than 
with  sand  (44  hr).  Backwash  rate  for  the  GAC 
filter  was  reduced  by  50%  to  reduce  GAC  loss. 
There  was  no  evidence  of  GAC  degradation 
throughout  the  experimental  period  of  300  days. 
To  convert  a  sand  filter  to  a  GAC  filter,  exposed 
metal  surfaces  must  be  painted  to  prevent  corro- 
sion, and  provision  for  GAC  removal  must  be 
made.  Microorganisms  of  sanitary  significance 
were  effectively  removed  after  GAC  treatment. 
(Cassar-PTT) 
W88-05317 


OPTIMIZING  THE  PLACEMENT  OF  GAC  FIL- 
TRATION UNITS, 

Pirnie  (Malcolm),  Inc.,  White  Plains,  NY. 
M.  R.  Wiesner,  J.  J.  Rook,  and  F.  Fiessinger. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.   12,  p  39-49,  December 
1987.  12  fig,  3  tab,  20  ref. 

Descriptors:  'Water  treatment,  'Cost  analysis, 
'Filtration,  'Activated  carbon,  Absorption,  Sand 
filters,  Head  loss,  Backwash,  Organic  carbon, 
Model  studies,  Turbidity. 

The  costs  of  granular  activated  carbon  (GAC) 
filter-adsorbers  (second-stage  GAC  filtration)  were 
compared  with  those  of  the  sand  replacement 
option  (first-stage  GAC  filtration).  Simulation 
models  of  total  organic  carbon  (TOC)  adsorption 
and  particle  removal  were  used  to  describe  filter 
performance.  First-stage  filtration  was  found  to  be 
the  most  cost-effective  treatment  option  when 
TOC  removals  of  <55%  are  sufficient.  When 
treating  waters  with  low  TOC  concentrations 
using  a  large  number  of  adsorbers  in  parallel,  and 
regenerating  the  GAC  off-site,  first-stage  filtration 
was  found  to  be  cost-effective  for  TOC  removals 
as  high  as  75%.  Second-stage  GAC  adsorbers 
should  become  more  cost-efficient  for  removal  of 
low  concentrations  of  TOC  as  conventional  filters 
for  turbidity  removal  are  designed  at  higher  filtra- 
tion rates.  (Author's  abstract) 
W88-05318 


IMPROVING  THE  INITIAL  III  MINI 
QUALITY  OF  A  DUAI.-MEDIA  FILTER  BY 
COAGULANTS  IN  BACKWASH, 

Montana  State  Univ.,  Bozeman. 

K.  O.  Cranston,  and  A.  Amirtharajah. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.   12.  p  50-63,  December 

1987.  24  fig,  12  ref. 

Descriptors:  'Water  treatment,  'Filtration,  'Co- 
agulation, 'Backwash,  Dual-media  filters,  Alum, 
Polymers,  Ripening  of  filter,  Flocculation. 

The  problem  of  decreased  effluent  quality  follow- 
ing backwashing  of  a  filter  was  studied.  Several 
theoretical  concepts  were  developed.  (1)  The  rem- 
nant stage  of  relatively  low  turbidity  is  associated 
with  the  backwash  water  that  remains  in  the  un- 
derdrains  and  within  and  above  the  media.  The 
turbidity  peak  at  this  stage  may  occur  as  a  result  of 
particles  sheared  from  the  media  at  the  beginning 
of  the  filtration  cycle  or  as  the  media  particles 
collide  with  each  other  at  the  end  of  backwashing. 
(2)  During  the  influent  mixing  and  particle  stabili- 
zation stage,  the  influent  disperses  into  the  coagu- 
lant-free remnant  water  above  the  media,  and  the 
particles  in  the  influent  water  become  partially 
stabilized,  which  allows  them  to  pass  through  the 
filter  media.  (3)  Filter  ripening  is  associated  with 
the  accumulation  of  particles  within  the  pores  of 
the  media,  resulting  in  a  gradual  reduction  in  efflu- 
ent turbidity  until  a  stable  effluent  quality  is  ob- 
tained. Alum  proved  to  be  the  optimum  coagulant. 
The  backwash  coagulants  of  this  type  operate  by 
preventing  partial  stabilization  of  the  initial  influent 
particles  or  by  forming  stronger  floes  with  alumi- 
num hydroxide  microflocs.  The  optimum  time  for 
injection  of  coagulant  into  the  backwash  water  is 
the  time  required  to  completely  displace  the  filter 
unit  volume  with  backwash  water  at  the  end  of  the 
backwashing.  The  optimum  volume  of  backwash 
water  is  that  required  to  displace  the  majority  of 
the  particles  from  the  filter  unit.  Variation  of  the 
remnant  volume  above  the  filter  media  at  the  end 
of  backwashing,  without  addition  of  coagulants  to 
the  backwash  water,  does  not  significantly  affect 
the  magnitude  or  duration  of  the  filter  ripening 
period.  (Cassar-PTT) 
W88-05319 


GRANULAR  ACTIVATED  CARBON  FILTER- 
ADSORBER  SYSTEMS, 

Illinois  Univ.,  Urbana. 

S.  L.  Graese,  V.  L.  Snoeyink,  and  R.  G  Lee. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.   12,  p  64-74,  December 
1987.  9  fig,  7  tab,  39  ref. 

Descriptors:  'Water  treatment,  'Activated  carbon, 
'Filters,  Adsorption,  Organic  carbon,  Trihalo- 
methanes,  Sand  filters,  Turbidity,  Connecticut 
Water  Company,  Taste  control,  Odor  control. 

The  design,  operation,  and  performance  of  granu- 
lar activated  (GAC)  filter-adsorbers  and  their  po- 
tential problems  were  studied  by  a  survey  of  oper- 
ating plants  and  literature  review.  GAC  as  a  sand 
replacement  is  as  effective  or  more  effective  than 
conventional  filtration  media  for  turbidity  removal, 
providing  that  the  proper  medium  size  is  used. 
GAC  of  >0.80-0.90  mm  probably  requires  an  in- 
crease in  GAC  depth  or  use  of  additional  medium 
below  the  GAC  bed.  The  larger  uniformity  coeffi- 
cient of  carbon  (<2.4  compared  with  <1.6  for 
conventional  media)  results  in  more  rapid  head  loss 
because  of  the  fine  carbon  particles  on  the  surface. 
Backwashing  may  remove  some  of  these  particles 
and  reduce  the  rate  of  head  loss  development. 
Tastes  and  odors  can  be  successfully  controlled  for 
1-5  years  unless  odors  are  intense  or  organic  con- 
centration is  high.  Sand  replacement  filter-ad- 
sorbers do  not  effectively  remove  strongly  ad- 
sorbed compounds  such  as  trihalomethanes,  vola- 
tile organics,  and  fractions  of  total  organic  carbon. 
Good  removal  efficiency  is  expected  for  strongly 
adsorbed  compounds  such  as  some  of  the  pesti- 
cides and  polynuclear  aromatic  hydrocarbons. 
Where  filter-adsorbers  are  designed  with  empty 
bed  contact  times  similar  to  those  of  postfilter 
adsorbers,  earlier  replacement  is  necessary. 
(Cassar-PTT) 
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W88-05320 


SCHMUTZDECKE  CHARACTERIZATION  OF 
CLrNOPTILOLITE-AMENDED  SLOW  SAND 
FILTRATION, 

Westinghouse  Electric  Corp.,  Idaho  Falls,  ID. 

D.  R.  McNair,  R.  C.  Sims,  D.  L.  Sorensen,  and  M. 

Hulbert. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.   12,  p  74-81,  December 

1987.  4  fig,  11  tab,  29  ref. 

Descriptors:  'Water  treatment,  'Filtration,  *Sand 
filters,  *Clinoptilolite,  'Zeolites,  Schmutzdecke, 
Logan  River,  Utah,  Chlorophyll,  Chlorophyta, 
Zeolite,  Algae,  Biological  treatment,  Giardia  lamb- 
lia,  Cysts,  Suspended  solids,  Economic  aspects, 
Films. 

Studies  were  conducted  to  characterize  the  growth 
and  composition  of  the  schmutzdecke  and  the  asso- 
ciated particle  removal  efficiency  for  a  field-scale 
experimental  slow  sand  filtration  (SSF)  system 
used  for  the  biological  treatment  of  Logan  River 
water.  A  naturally  occurring  ammonium-selective 
zeolite,  clinoptilolite,  was  added  as  a  surface 
amendment  to  the  sand  bed  of  the  SSF  system  as  a 
reservoir  of  nitrogen  for  algae  comprising  the 
schmutzdecke.  A  predominance  of  filamentous 
algae  at  the  surface  of  the  filter  was  observed 
throughout  the  entire  experimental  period.  Single- 
cell  algae  were  observed  at  depths  in  the  filter 
from  0.5  to  1  in.  Particle  removal  was  superior  in 
clinoptilolite-amended  SSF,  even  at  filtration  rates 
two  to  four  times  greater  than  conventional  SSF 
rates.  The  effect  of  schmutzdecke  maturation  on 
the  removal  of  Giardia  lamblia  cyst-size  particles 
was  also  investigated.  The  growth  of  algae  follow- 
ing the  initiation  of  a  filtration  cycle,  i.e.,  the 
maturation  period  of  the  schmutzdecke,  was  asso- 
ciated with  an  increase  in  the  ability  of  the  amend- 
ed filter  to  remove  Giardia  lamblia  cyst-size  parti- 
cles. The  zeolite-amended  SSF  system  treated 
drinking  water  for  longer  periods  of  time  at  higher 
filtration  rates  than  achievable  with  conventional 
SSF  without  the  zeolite  surface  amendment.  (Au- 
thor's abstract) 
W88-05321 

REPLACEMENT  RULES  FOR  WATER  MAINS, 

Waterways  Experiment  Station,  Vicksburg,  MS. 
T.  M.  Walski. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  11,  p  33-37,  November 
1987.  1  tab,  11  ref,  1  append. 

Descriptors:  'Water  distribution,  'Water  mains, 
'Rehabilitation,  Water  conveyance,  Maintenance, 
Pipes,  Leakage. 

Quantitative  rules  for  water  main  replacement  are 
based  on  three  ways  in  which  mains  age:  leakage, 
pipe  breaks,  and  inoperative  valves;  loss  of  internal 
carrying  capacity  is  not  considered.  In  its  most 
general  form  the  rule  can  be  stated:  replace  a  pipe 
when  the  cost  of  replacement  equals  the  cost  of 
maintenance  and  repair.  Parameters  in  the  equation 
include  unit  cost  to  replace  a  main,  costs  of  a 
break,  current  break  rate,  rate  of  increase  of  pipe 
breaks,  value  of  water  saved,  leakage  rate,  rate  of 
increase  of  leakage,  cost  of  a  leak  detection  and 
repair  program,  cost  of  a  valve,  current  rate  of 
valve  breakage,  rate  of  increase  of  valve  breakage, 
and  interest  rate.  Suggestions  are  given  to  deter- 
mine a  value  for  each  of  these  parameters.  Since  all 
costs  and  breakage  rates  are  given  per  unit  length, 
the  length  of  pipe  need  not  be  considered.  (Cassar- 
PTT) 
W88-05323 


SEATTLE'S  EXPERIENCE  WITH  DISTRIBU- 
TION SYSTEM  SAMPLING, 

Seattle  Dept.  of  Water,  WA. 

R.  G.  Donner. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  11,  p  38-41,  November 

1987.  2  fig,  5  ref. 

Descriptors:   'Water   distribution,   'Data  acquisi- 
tion, 'Pollutant  identification,  'Sampling,  'Moni- 


toring, 'Water  analysis,  Seattle,  Washington, 
Plumbing,  Quality  control,  Bacterial  analysis, 
Copper,  Lead,  Water  sampling,  Safe  Drinking 
Water  Act,  Water  quality,  Corrosion. 

The  Seattle  Water  Department  has  conducted 
monitoring  programs  that  sample  directly  from 
both  distribution  mains  and  building  plumbing. 
After  water  leaves  the  distribution  system,  it  is 
subject  to  many  influences  within  the  customer's 
plumbing  system,  including  greater  corrosion, 
higher  and  more  variable  flow  velocities,  improp- 
erly applied  lead  solder,  dissimilar  metals  in  the 
system,  and  electrical  grounding.  Routine  sampling 
is  conducted  at  about  50  specially  installed  sample 
stands,  which  are  constructed  from  9-in  steel  pipe. 
They  are  usually  located  between  the  curb  and 
sidewalk.  Stands  are  connected  to  the  mains  with 
plastic  service  connections  and  are  allowed  to  run 
continuously.  Distribution  system  samples  are  ana- 
lyzed for  coliform,  heterotrophic  plate  count,  chlo- 
rine residual,  and  alkalinity.  In  addition,  a  separate 
program,  known  as  the  residential  water  quality 
monitoring  program,  provides  information  on 
water  quality  within  single-family  dwellings.  The 
homeowner  is  furnished  with  sample  collection 
containers  and  appropriate  instructions.  Parameters 
monitored  include  corrosion  products,  (iron,  zinc, 
copper,  lead,  and  cadmium),  conductivity,  alkalini- 
ty, sodium,  total  coliform,  and  heterotrophic  plate 
count.  Recently,  larger,  nonresidential  buildings 
have  been  added  to  the  monitoring  program,  using 
automatic  samplers  to  obtain  time-series  data  on 
the  levels  of  corrosion  products.  (Cassar-PTT) 
W88-05324 


DESIGN  CONSIDERATIONS  AND  OPERAT- 
ING TIPS  FOR  SMALL  RESIDENTIAL  SYS- 
TEMS, 

Lewis  Companies,  Litchfield,  MA. 

B.  W.  Lewis. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  11,  p  42-43,  November 

1987.  1  fig,  1  tab. 

Descriptors:  'Water  distribution,  'Residential 
water  systems,  'Water  treatment,  'Domestic 
water,  New  Hampshire,  Water  supply,  Water  stor- 
age, Storage,  Pumping,  Design  criteria,  Control 
systems. 

Small  residential  community  water  systems  have 
dramatically  proliferated  during  the  past  several 
years  in  New  Hampshire.  The  increase  is  partly  the 
result  of  rapid  population  growth  in  areas  not 
served  by  existing  water  systems.  The  state  has 
established  water  system  design  criteria  through 
the  Code  of  Adminstration  Rules  to  serve  as  a 
guideline  for  design  and  operation  of  these  sys- 
tems. Requirements  are  described  for  source  of 
supply  (usually  wells),  average  and  peak  system 
demands  (based  on  150  gal  per  bedroom  per  day 
times  the  total  number  of  bedrooms  per  system), 
size  and  design  of  atmospheric  storage  tanks,  ca- 
pacity (15  gal  per  dwelling  unit  per  day)  and  air-to- 
water  ratio  in  the  hydropneumatic  storage  system, 
booster  pumps,  controls  and  alarms,  pump  station 
layout,  and  distribution  system.  Some  recommen- 
dations based  on  experience  are  given.  The  atmos- 
pheric storage  gage  should  be  installed  on  the  front 
of  the  tank.  Emergency  filling  can  be  accom- 
plished by  using  a  2-in  camlock  connector  attached 
directly  to  the  tank  drain  gate  valve.  Pressure 
relief  valves  should  be  installed  on  the  discharge 
side  of  the  pumps  to  avoid  pressure  buildup  in  case 
of  control  failures.  Tips  for  operation  of  small 
water  systems  involve  good  recordkeeping,  design 
review  of  older  systems,  and  availability  of  persons 
or  agencies  involved  with  potential  repairs. 
(Cassar-PTT) 
W88-05325 


USING  ELEVATED  STORAGE  AND  OFF-PEAK 
PUMPING  TO  CONTROL  ENERGY  COSTS, 

Philadelphia  Water  Dept.,  PA. 
B.  S.  Aptowicz,  N.  G  Weintraub,  and  C.  Zitomer. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.   11,  p  46-49,  November 
1987.  3  fig,  2  tab. 

Descriptors:  'Water  distribution,  'Water  storage, 
'Energy,  'Pumping,  'Reservoirs,  'Cost  analysis, 


'Pumped  storage,  Storage,  Philadelphia,  Pennsyl- 
vania, Electric  power  rates,  Water  demand,  Pump- 
ing stations. 

A  five-year  financial  management  plan  was  insti- 
tuted by  the  Philadelphia  Water  Department  to 
reduce  costs  in  spite  of  a  declining  customer  base, 
increasing  operations  costs,  and  increasing  capital 
and  financing  requirements.  A  contract  with  the 
electric  power  supplier,  including  a  night  service 
rider,  established  an  off-peak  period  for  which 
rates  were  considerably  lower  than  on-peak 
demand  periods.  The  entire  distribution  system  of 
the  city,  being  interconnected,  allowed  two  elevat- 
ed reservoirs,  Queen  Lane  and  Belmont,  to  be  used 
for  storage  of  raw  water  pumped  during  off-peak 
periods.  In  addition,  the  three-basin  East  Park  Res- 
ervoir, built  in  the  mid- 1800s,  was  rehabilitated  to 
provide  additional  off-peak  storage  capacity.  In 
1984  the  electrical  savings  in  the  operation  of  the 
Philadelphia  water  system  were  about  $2  million, 
most  of  which  was  attributable  to  off-peak  pump- 
ing and  elevated  storage.  As  of  July  1987,  despite 
cumulative  rate  increases  of  20%  and  a  3%  in- 
crease in  water  production,  the  total  electrical 
power  cost  was  2.6%  ($231,000)  less  than  in  July 
1982.  (Cassar-PTT) 
W88-05326 


COMPARING  THREE  SAMPLJJSG  DESIGNS 
FOR  MONITORING  COLIFORMS  IN  SMALL 
COMMUNITY  WATER  SYSTEMS, 

Dartmouth  Medical  School,  Hanover,  NH. 

T.  A.  Stukel,  F.  C.  Reed,  E.  R.  Greenberg,  and  N. 

J.  Jacobs. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  11,  p  50-54,  November 

1987.  2  fig,  7  tab,  6  ref.  EPA  Agreement  CR- 

810895   with   the   Connecticut   River   Watershed 

Council. 

Descriptors:  'Water  distribution,  'Data  acquisi- 
tion, 'Pollutant  identification,  'Water  analysis, 
'Sampling,  'Coliforms,  'Monitoring,  Water 
supply,  Rural  areas,  Drinking  water,  Bacterial 
analysis,  Water  quality. 

Three  sampling  designs-weekly,  monthly,  and  spa- 
tial cluster-were  compared  to  determine  their  ef- 
fectiveness in  detecting  coliform  contamination  in 
small  community  drinking  water  systems.  Water 
samples  were  collected  over  a  one-year  period 
from  1 5  systems  in  rural  Vermont  and  New  Hamp- 
shire. Sampling  five  times  a  month,  regardless  of 
whether  samples  were  collected  simultaneously  at 
five  different  sites  within  a  system  (spatial  cluster) 
or  once  a  week  at  the  same  site,  detected  between 
50  and  100%  more  incidents  of  contamination  than 
were  found  by  sampling  once  a  month.  The  spatial 
cluster  design  was  slightly  more  sensitive  than  the 
weekly  sampling  design  in  its  ability  to  detect 
coliform  contamination.  (Author's  abstract) 
W88-05327 


MODELFNG  THE  PROPAGATION  OF  WA- 
TERBORNE  SUBSTANCES  IN  DISTRIBUTION 
NETWORKS, 

Idaho  Univ.,  Moscow.  Dept.  of  Civil  Engineering. 
C.  P.  Liou,  and  J.  R.  Kroon. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  11,  p  54-58,  November 
1987.  7  fig,  6  ref. 

Descriptors:  'Water  distribution,  'Water  quality, 
'Pipelines,  'Path  of  Pollutants,  'Hydraulics, 
Model  studies,  Computer  models,  Mixing,  Carlisle, 
Pennsylvania,  Pipe  flow,  Flow. 

An  algorithm  was  developed  to  model  the  propa- 
gation of  a  waterborne  substance  (contaminants, 
disinfectants,  turbidity,  hardness,  etc.)  through 
space  and  time  in  general  networks  with  constant 
or  variable  flow  conditions.  The  algorithm  models 
the  advection  of  a  constituent  in  pipelines,  the 
decay  or  growth  of  the  constituent  with  time,  and 
the  mixing  of  multiple  streams  at  junctions.  Re- 
quired input  includes  parameters  required  for  regu- 
lar network  hydraulic  analysis,  concentration  of 
the  substance  at  the  source(s),  and  the  reaction  rate 
constant  if  the  substance  is  nonconservative.  The 
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model  was  used  on  data  from  (he  water  distribu- 
tion  system   of  Carlisle,    Pennsylvania.    (Cassar- 
PTT) 
W88-05328 


FRKQUENCY-OF-OCCURRENCE  MONITOR- 
ING FOR  COLIFORM  BACTERIA  IN  SMALL 
WATER  SYSTEMS, 

Drexel  Univ.,  Philadelphia,  PA.  Dept.  of  Civil 
Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-05329 


TREATABILITY  OF  MANGANESE  BY 
SODIUM  SILICATE  AND  CHLORINE, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Civil  Engi- 
neering. 

F.  B.  Robinson,  and  S.  K   Ronk. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  11,  p  64-70,  November 
1987.  6  fig,  3  tab,  22  ref. 

Descriptors:  'Water  treatment,  'Manganese, 
•Chlorination,  'Sodium  silicate,  Sodium  hypochlo- 
rite, Hypochlorites,  Filtration,  Sequestration. 

Manganese  sequestering  by  nearly  simultaneous 
additions  of  sodium  silicate  and  sodium  hypochlo- 
rite was  studied  in  laboratory-prepared  waters. 
Under  conditions  of  near-neutral  pH  and  150-250 
mg/liter  of  alkalinity  as  CaC03,  1-2  mg  manga- 
nese/liter could  be  sequestered  for  up  to  one  day. 
Less  effective  manganese  treatability  was  found  at 
pH  8  than  at  pH  7.  Additionally,  at  pH  7  the  best 
results  were  obtained  when  neither  silicate  nor 
hypochlorite  was  added  because  of  the  slow  man- 
ganese oxidation  rate  by  oxygen  alone.  Aging  of 
diluted  stock  silicate  solutions  prior  to  dosing  also 
resulted  in  poor  treatment;  the  presence  of  back- 
ground silica  increased  the  treatment  effectiveness 
only  slightly.  Overall,  manganese  was  less  treatable 
by  this  method  than  iron  under  the  same  treatment 
conditions.  (Author's  abstract) 
W88-05330 


EVALUATING  ALTERNATIVE  COAGULANTS 
TO  DETERMINE  EFFICIENCY  AND  COST  EF- 
FECTIVENESS, 

Philadelphia  Water  Dept.,  PA. 

W.  R.  McKeon,  and  J.  J.  Muldowney. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.   11,  p  71-75,  November 

1987.  7  fig,  4  tab,  8  ref. 

Descriptors:  'Water  treatment,  'Coagulation, 
•Cost  analysis,  Philadelphia,  Pennsylvania,  Iron 
compounds,  Chemical  coagulation. 

Ferrous  sulfate  was  studied  as  an  alternative  co- 
agulant to  ferric  chloride.  Coagulants  were  evalu- 
ated for  iron  content,  heavy  metal  contaminants, 
acidity,  chlorine  demand,  and  settleable  solids.  Jar 
tests  and  split-plant  trials  demonstrated  similar  per- 
formance at  comparable  costs  with  either  coagu- 
lant. An  anomaly  that  was  evident  throughout  the 
study  was  that  a  pound  of  iron  in  the  form  of 
ferrous  sulfate  was  20%  more  effective  than  iron  as 
ferric  chloride.  An  equation  was  developed  to 
compare  ferric  chloride  and  ferrous  sulfate  on  a 
cost  and  performance  basis  for  subsequent  bids.  As 
a  result  of  the  increased  competition  in  bidding, 
there  was  a  50%  decrease  in  the  cost  of  coagulant 
over  a  three-year  period.  (Author's  abstract) 
W88-05331 


TECHNICAL  NOTE:  THE  FORMATION  OF 
CHLORATE  FROM  THE  REACTION  OF 
CHLORINE  AND  CHLORITE  IN  DILUTE 
AQUEOUS  SOLUTION, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
P.  C.  Singer,  and  W.  K.  O'Neil. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.   11,  p  75-76,  November 
1987.  2  fig,  2  ref. 

Descriptors:  'Water  treatment,  'Chlorination, 
•Disinfection,  Chlorates,  Chlorites,  Chemical  reac- 
tions. 


Previously  published  conclusions  that  chlorate  is 
the  principle  product  of  the  reaction  between  chlo- 
rite and  chlorine  in  oxidant  demand-free,  dilute 
solution  at  pH  7  were  confirmed.  Higher  initial 
concentrations  (about  5  mg/liter)  were  used  so  that 
the  residual  species  concentrations  could  be  meas- 
ured with  greater  precision  than  in  the  original 
study.  During  the  160-hour  reaction  period  the 
original  concentrations  of  reactants  were  reduced 
to  about  2  mg/liter,  and  the  chlorate  concentration 
reached  about  4.5  mg/liter.  (Cassar-PTT) 
W88-05332 


COMPUTER  CONTROL  OF  A  DISTRIBUTION 
SYSTEM, 

Columbus  Dept.  of  Public  Service,  OH.  Div.  of 

Water. 

J.  R.  Doutt. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.   11,  p  78-79,  November 

1987. 

Descriptors:  'Water  distribution,  'Computers, 
'Control  systems,  'Automation,  Columbus,  Ohio. 

The  three  separate  treatment  systems  of  the  Co- 
lumbus, Ohio,  water  system  operated  with  separate 
staffs  and  equipment  but  were  interdependent.  The 
master  plan  for  automating  the  system  included 
three  key  elements:  (1)  involvement  of  operations 
and  maintenance  personnel  from  the  beginning  of 
the  design  phase,  (2)  automation  of  the  distribution 
system  before  the  treatment  plants,  considering  the 
clearwell  storage  as  the  boundary  between  distri- 
bution system  and  treatment,  and  (3)  consideration 
of  only  standard,  readily  available  and  tested  hard- 
ware and  software  (no  prototypes).  Starting  with 
the  control  center,  the  60  separate  facilities  were 
phased  into  the  system.  Before  each  facility  was 
brought  into  the  system,  the  equipment  was  field 
tested  to  prevent  startup  problems.  (Cassar-PTT) 
W88-05333 


RESERVOIR  MANAGEMENT, 

Waco  City  Environmental  Quality  and  Water  Pur- 

ficiation  Dept.  (Texas). 

For  primary  bibliographic   entry  see   Field   5G. 

W88-05334 


ESTABLISHING  A  MAINTENANCE  PRO- 
GRAM, 

Water  and  Sanitation  for  Health  Project,  Arling- 
ton, VA. 
J.  K.  Jordan. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  8,  p  32-36,  August  1987.  2 
fig- 

Descriptors:  'Water  treatment  facilities,  'Mainte- 
nance, Washington  Suburban  Sanitary  Commis- 
sion, Personnel,  Management,  Training,  Inventory 
control,  Recordkeeping. 

Guidelines  are  given  for  planning  and  implement- 
ing a  maintenance  program  for  water  treatment 
plants.  Advantages  of  such  a  program  include  im- 
proved reliability  of  the  system,  safety  conditions, 
and  employee  morale;  increased  equipment  life  and 
available  operation  information;  fewer  equipment 
breakdowns;  and  decreased  downtime  and  time 
required  for  maintenance  work.  The  characteristics 
of  the  system  must  be  determined  (size,  number  of 
personnel,  complexity  of  plant  operation,  identifi- 
cation of  equipment  parts,  etc.).  A  manual  control 
system  is  satisfactory  for  a  small  to  medium-sized 
utility  operating  a  single  treatment  plant.  Larger 
systems  may  need  an  automated  system.  Key  ele- 
ments of  a  maintenance  program  include  identifica- 
tion numbers  for  all  equipment  and  parts,  a  system 
for  issuing  work  orders,  provision  for  feedback  and 
control,  accountability  for  resources  expended,  and 
a  maintenance  history  for  each  piece  of  equipment. 
Tasks  needed  to  be  performed  must  be  identified 
and  then  categorized  according  to  frequency  of 
performance  (daily,  weekly,  etc.).  Procedure 
sheets  must  be  prepared  for  each  task.  Techniques 
to  monitor  the  scheduled  maintenance  tasks  can  be 
manual,  automated,  or  graphic.  Enhancements  to  a 
maintenance  program  are  inventory  control  for 
parts,  good  communication  with  purchasing  per- 


sonnel, performance  and  productivity  monitoring 
of  the  maintenance  Staff,  and  appropriate  manage- 
ment reports.  I  raining  needs  to  be  carefully 
planned  for  four  different  groups:  field  personnel, 
maintenance  management  team,  upper  manage- 
ment, and  operations  supervision.  (Cassar-PTT) 
W88-05335 


ORGANIC  CONTAMINATION   OF  GROUND- 
WATER: A  LEARNING  EXPERIENCE, 

Hawaii    Univ.,    Honolulu.    Water    Resources   Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-05336 


REMOVING  MANGANESE  FROM  WATER  AT 
FREDERICTON,  N.B.,  CANADA, 

Regina  Univ.  (Saskatchewan).  Faculty  of  Engi- 
neering. 

T.  Viraraghavan,  E.  L.  Winchester,  G.J.  Brown, 
G.  P.  Watson,  and  R.  C.  Landine. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  8,  p  43-48,  August  1987.  5 
fig,  6  tab,  4  ref. 

Descriptors:  *Water  treatment,  'Manganese, 
•Water  quality,  Fredericton,  New  Brunswick,  Fil- 
tration, Chlorination,  Sulfur  dioxide,  Chemical  pre- 
cipitation. 

Pilot  studies  were  done  on  removal  of  manganese 
at  levels  of  about  0.5  to  2  mg/liter  from  raw  water 
used  by  the  Fredericton,  New  Brunswick,  water 
treatment  plant.  One  system  was  a  conventional 
manganese  green-sand  filter  that  used  chlorine  and 
potassium  permanganate  as  oxidants.  A  second 
system  was  a  new  type  of  filter  media  (electrome- 
dia)  that  used  chlorine  as  the  oxidant.  Manganese 
was  efficiently  removed  by  both  processes  so  that 
sampling  usually  showed  levels  of  0.01  to  0.05  mg/ 
liter,  except  for  occasional  higher  levels  when 
media  became  coated  or  when  backwash  was 
needed.  Based  on  economic  analysis  the  chlorina- 
tion-filtration  system  was  recommended.  The  pro- 
posed system  will  have  5  wells,  a  pressure  filtration 
system  consisting  of  2  reaction  vessels  and  3  filter 
vessels,  a  vacuum-operated  chlorine  and  sulfur  di- 
oxide feed  system,  feed  equipment  for  hydrated 
lime  and  soda  ash,  decant  tanks  for  sludge  treat- 
ment, heat  recovery  system,  and  automated  con- 
trol. (Cassar-PTT) 
W88-05337 


REMOVING  VOCS  FROM  GROUNDWATER 
CONTAINING  HUMIC  SUBSTANCES  BY 
MEANS  OF  COUPLED  AIR  STRIPPING  AND 
ADSORPTION, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineer- 
ing. 

G.  L.  Amy,  R.  M.  Narbaitz,  and  W.  J.  Cooper. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  8,  p  49-54,  August  1987.  4 
fig,  4  tab,  15  ref. 

Descriptors:  'Water  treatment,  'Humic  acids, 
'Adsorption,  'Activated  carbon,  'Aeration,  Or- 
ganic compounds,  Carbon  tetrachloride,  Trichlor- 
oethylene,  Air  stripping,  Volatile  organics,  Chlor- 
inated hydrocarbons,  Groundwater. 

Sequential  air  stripping  and  activated  carbon  ad- 
sorption were  used  for  removing  trichloroethylene 
(TCE)  and  carbon  tetrachloride  (CT)  from 
groundwater  (Biscayne  Aquifer)  containing  a  high 
background  level  of  organic  carbon.  Although 
both  compounds  were  effectively  removed  by 
either  process,  TCE  was  more  amenable  to  remov- 
al by  adsorption,  whereas  CT  was  more  amenable 
to  removal  by  stripping.  Background  levels  of  or- 
ganic carbon  were  found  to  affect  adsorption  of 
both  TCE  and  CT  significantly,  reducing  observed 
sorbent  loadings.  (Author's  abstract) 
W88-05338 


USING  REVERSE  OSMOSIS  TO  REMOVE  AG- 
RICULTURAL CHEMICALS  FROM  GROUND- 
WATER, 

Suffolk  County  Dept.  of  Health  Services,  Haup- 
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pauge,  NY. 

J.  H.  Baier,  B.  W.  Lykins,  C.  A.  Fronk,  and  S.  J. 

Kramer. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  8,  p  55-60,  August  1987.  4 

fig,  10  tab,  6  ref. 

Descriptors:  *Water  treatment,  'Reverse  osmosis, 
'Membrane  processes,  'Pesticides,  'Agricultural 
chemicals,  Groundwater,  Organic  compounds, 
Wells,  Aldicarb,  Carbofuran,  Dichloropropane, 
Trichloropropane,  Suffolk  County,  New  York. 

Studies  were  conducted  on  reverse  osmosis  equip- 
ment to  remove  aldicarb,  carbofuran,  1,2-dichloro- 
propane,  and  1,2,3-trichloropropane  from  Suffolk 
County,  New  York,  well  water.  Seven  membranes 
(cellulose  acetate,  spiral  wound,  and  hollow  fiber) 
were  screened  on  the  field  scale.  Conclusions  are 
(1)  cellulose  acetate  effectively  removes  carba- 
mates (aldicarb  and  carbofuran)  but  not  the  chloro- 
propanes,  (2)  polyamides  remove  carbamates,  or- 
ganics,  and  nitrates,  (3)  the  spiral-wound  polyam- 
ide  did  not  perform  as  well  as  the  hollow-fiber 
configuration  from  the  same  manufacturer,  and  (4) 
the  hollow-fiber  membrane  consistently  recovered 
more  water  at  the  same  operating  pressure  of  160 
psi.  Reverse  osmosis  should  be  considered  for  re- 
moval of  organics  and  pesticides.  Pilot  tests  should 
be  performed  using  in  situ  water  to  provide  proper 
process  design.  (Cassar-PTT) 
W88-05339 


REMOVING  ARSENIC  FROM  DRINKING 
WATER, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

S.  W.  Hathaway,  and  R.  Rubel. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  8,  p  61-65,  August  1987.  3 

fig,  4  tab,  6  ref. 

Descriptors:  'Water  treatment,  'Arsenic,  'Waste 
disposal,  Fallon,  Nevada,  Operating  costs,  Capital 
costs,  Land  disposal,  Alumina,  Ion  exchange, 
Drinking  water,  Metals,  Heavy  metals,  Chlorina- 
tion. 

Pilot-plant  tests  of  two  treatment  methods,  activat- 
ed alumina  and  ion  exchange,  for  removing  arsenic 
from  drinking  water  were  evaluated  at  the  Fallon, 
Nevada,  Naval  Air  Station  (NAS).  The  arsenic 
concentration  was  0.080-0.116  mg/liter,  exceeding 
the  0.05  mg/liter  maximum  contaminant  level.  Al- 
though the  valence  of  arsenic  was  not  determined, 
the  prechlorination  process  and  test  results  suggest 
it  was  probably  arsenic  V.  Chlorinated  drinking 
water  from  the  NAS  was  used  for  evaluating  the 
efficacy  of  treatment  under  several  different  condi- 
tions. The  activated  alumina  and  ion  exchange 
systems  were  operated  through  three  different 
loading  and  regeneration  cycles  each.  The  major 
water  quality  factors  affecting  the  removal  of  ar- 
senic by  these  methods  were  pH  of  feedwater, 
arsenic  concentration,  sulfate  concentration,  and 
alkalinity.  The  major  operational  factors  affecting 
removal  were  flow  rate,  down  time,  and  media 
clogging.  Capital  and  operating  costs  for  arsenic 
removal  are  estimated  for  the  activated  alumina 
method  at  optimum  pH  (5.5)  for  each  of  the  three 
small  community  systems  drawing  water  from  the 
same  aquifer.  In  addition,  several  containers  of  the 
regeneration  waste  were  used  for  a  special  study  to 
characterize,  dewater,  and  render  the  waste  non- 
toxic for  disposal  in  a  sanitary  landfill.  (Author's 
abstract) 
W88-05340 


STRONG-ACID  ION  EXCHANGE  FOR  RE- 
MOVING BARIUM,  RADIUM,  AND  HARD- 
NESS, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
V.L.  Snoeyink,  C.  Cairns-Chambers,  and  J.  L. 
Pfeffer. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  8,  p  66-72,  August  1987.  6 
fig,  3  tab,  16  ref.  EPA  Contract  CR-808912. 

Descriptors:  'Water  treatment,  'Ion  exchange, 
'Barium,  'Radium,  'Hardness,  Metals,  Heavy 
metals,  Radioisotopes. 


The  performance  of  conventional  sodium-form 
strong-acid  ion  exchange  resins  for  removal  of 
barium,  radium,  and  hardness  was  studied  under 
laboratory  conditions.  One  reason  for  this  research 
was  the  problem  of  premature  barium  leakage  re- 
ported with  these  columns.  The  test  water  con- 
tained 1.0  mM  CaC03,  1.0  mM  MgC03,  0.15  mM 
BaC12,  1.7  mM  NaHC03,  and  20  pCi  Ra-226  per 
liter.  The  resin  had  a  polystyrene-divinylbenzene 
crosslinked  matrix  with  sulfonate  functional 
groups.  The  resin  provided  good  removal  of  hard- 
ness and  removal  to  below  the  drinking  water 
maximum  contaminant  level  (MCL)  for  Ba  and  Ra. 
Satisfactory  Ba  removal  was  possible  as  long  as  the 
resin  was  not  exhausted  for  hardness  removal  and 
sufficient  regenerant  was  applied.  Likewise  Ra  was 
removed  to  below  its  MCL  of  5  pCi/liter  even 
after  the  resin  was  saturated  with  hardness  and  Ba. 
There  was  no  indication  that  the  Ra  would  accu- 
mulate on  the  resin  to  levels  that  would  cause  the 
MCL  to  be  exceeded  during  the  softening 
run. (Cassar-PTT) 
W88-05341 


APPLYING  MEMBRANE  PROCESSES  TO 
GROUNDWATER  SOURCES  FOR  TRIHALO- 
METHANE  PRECURSOR  CONTROL, 

University  of  Central  Florida,  Orlando.  Dept.  of 
Civil  Engineering  and  Environmental  Sciences. 
J.  S.  Taylor,  D.  M.  Thompson,  and  J.  K.  Carswell. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  8,  p  72-82,  August  1987. 
18  fig,  14  tab,  39  ref. 

Descriptors:  'Water  treatment,  'Membrane  proc- 
esses, 'Organic  matter,  'Chlorinated  hydrocar- 
bons, Organic  compounds,  Trihalomethanes,  Re- 
verse osmosis,  Operaating  costs,  Capital  costs,  Ul- 
trafiltration. 

Trihalomethane  (THM)  control  using  membrane 
processes  was  investigated  for  two  groundwater 
sources  (near  West  Palm  Beach,  Florida)  contain- 
ing excessive  THM  precursors.  Seven  membranes, 
with  molecular  weight  cutoffs  (MWCs)  of  400  to 
40,000  were  used.  The  nanofilter  membrane 
(MWC  of  400)  controlled  the  THM  formation 
potential  to  less  than  the  0.10  mg/liter  maximum 
contaminant  level  (MCL).  The  reverse  osmosis 
membrane  (MWC  of  100)  did  not  reduce  the  THM 
formation  potential  significantly  more  than  the 
nanofilter.  Ultrafilters  with  MWCs  equal  to  or 
greater  than  2000  did  not  reject  enough  THM 
precursors  to  meet  the  MCL  at  these  sites.  Data 
obtained  from  pilot  plant  runs  produced  cost  esti- 
mates for  a  1-2.5  mgd  membrane  system  using  a 
high-organic-low  total  dissolved  solids  source. 
Capital  costs  were  estimated  at  $1.32  to  $1.14  per 
gal  of  permeate;  operating  costs,  $0,680  to  $0,545/ 
1000  gal.  (Cassar-PTT) 
W88-05342 


WATER      DISTRICT'S      RECOVERY      FROM 
STORM  DAMAGE, 

San    Lorenzo    Valley    Water    District,    Boulder 

Creek,  CA. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-05345 


AURORA  ADOPTS  INNOVATIVE  WATER 
TREATMENT  SYSTEM, 

Aurora  Public  Works  Dept.,  IL. 

J.  Nanninga. 

Public  Works  PUWOAH,  Vol.  118,  No.  10,  p  82- 

83,  October  1987.  1  tab. 

Descriptors:  'Water  treatment,  'Radium,  'Clarifi- 
ers,  ClariCone,  Water  supply,  Aurora,  Illinois. 

Mandated  radium  compliance  by  1990  and  rapid 
population  and  industrial  expansion  forced  the  city 
of  Aurora,  Illinois,  to  study  alternatives  for  water 
supply  needs.  The  ClariCone  clarifier  was  incorpo- 
rated into  the  water  treatment  plant  design.  This 
upflow  clarifier  has  virtually  no  moving  parts.  The 
effluent  acts  to  collect  precipitated  contaminants. 
Raw  water  and  slaked  lime  enter  the  bottom  of  the 
inverted  cone  in  a  tangential  orientation,  spiralling 
and  decelerating  as  the  fluid  proceeds  upward. 
Near  the  top  of  the  ClariCone  is  a  floating  mass 


that  traps  precipitating  materials.  This  mass  is  peri- 
odically drawn  off  through  a  center  pipe.  As  the 
water  leaves  the  ClariCone,  it  passes  through  self- 
contained  steel  shell  filters,  after  which  it  is  stored 
in  finished  water  tanks.  Six  51 -ft  diameter  Clari- 
Cones,  with  a  capacity  of  5  mgd  each,  will  be 
installed  to  handle  water  from  three  sources:  deep 
wells,  shallow  wells,  and  the  Fox  River.  (Cassar- 
PTT) 
W88-05349 


GROUNDWATER,  IRON  AND  MANGANESE: 
AN  UNWELCOME  TRIO, 

HKM  Associates,  Billings,  MT. 

N.  Kothari. 

WATER/Engineering  and  Management 

WENMD2,  Vol.   135,  No.  2,  p  25-26,  February 

1988. 

Descriptors:  'Iron,  'Manganese,  'Groundwater 
pollution,  'Demineralization,  'Chemical  oxidation, 
'Ion  exchange,  'Water  treatment,  Iron  bacteria, 
Aesthetics,  Hydrogen  ion  concentration,  Alkalini- 
ty, Dissolved  oxygen,  Temperature. 

Iron  and  manganese  are  natural  constituents  of  the 
earth's  crust  and  both  elements  create  serious  aes- 
thetic problems  in  drinking  water  supplies.  The 
occurrence  of  iron  and  manganese  in  groundwater, 
and  problems  arising  from  their  presence,  are  re- 
viewed. Four  commonly  used  methods  for  iron 
and  manganese  removal  are  direct  oxidation,  addi- 
tion of  oxidation  agents,  ion  exchange,  and  stabili- 
zation. These  methods  are  discussed,  as  well  as 
factors  affecting  iron  and  manganese  removal,  such 
as  temperature,  pH,  dissolved  oxygen,  alkalinity, 
and  other  ions  present.  The  above  factors  affect 
the  removal  methods  differently  and  for  these  rea- 
sons, laboratory  testing  and  studies  should  be  made 
to  evaluate  the  treatability  of  a  water  supply  for 
iron  and  manganese  removal.  (VerNooy-PTT) 
W88-05350 


MAJOR  OZONATION/DIRECT  FILTRATION 
WATER  TREATMENT  FACILITY, 

Hackensack  Water  Co.,  Harrington  Park,  NJ. 
R.  McKeon,  and  L.  Gross. 

Public  Works  PUWOAH,  Vol.  118,  No.  9,  p  90-92, 
September  1987. 

Descriptors:  'Water  treatment,  'Ozonation,  'Fil- 
tration, 'Chlorination,  Hackensack,  New  Jersey, 
Flotation,  Disinfection,  Pilot  plants. 

The  200  mgd  Haworth  Expansion  of  the  Hacken- 
sack (NJ)  Water  Company  is  currently  under  con- 
struction. This  facility  will  use  ozonation  and 
direct  filtration  to  treat  water  which  typically  con- 
tains iron,  manganese,  color,  turbidity  and  trihalo- 
methane precursors.  The  raw  water  will  be  dosed 
with  alum  and  cationic  polymer  before  entering 
the  ozone  contact  chamber.  Maximum  water  depth 
will  be  27.6  ft.  Fine  bubbles  of  ozone-treated  air 
will  be  sheared  into  the  coagulant-treated  water  by 
turbine  diffusers.  Contact  time  will  be  5  min;  ozone 
dosage,  1.3  mg/liter.  Flotation  will  remove  about 
20%  of  the  total  solids  as  microflocs.  The  remain- 
ing solids  will  be  removed  by  dual  media  filters 
containing  anthracite  and  sand.  Chlorination  will 
remove  manganese  and  provide  residual  disinfec- 
tion. Pilot  studies  showed  that  the  quality  of  the 
ozone-treated  water  was  obviously  better  than  the 
present  product.  (Cassar-PTT) 
W88-05351 


INDIRECT  DETERMINATION  OF  FLUORIDE 
IN  WATERS  WITH  LANTHANUM  ALIZARIN 
COMPLEXONE  AND  INDUCTIVELY  COU- 
PLED PLASMA  EMISSION  SPECTROMETRY, 

National    Research   Inst,    for   Pollution   and   Re- 
sources, Yatabe  (Japan). 
For  primary  bibliographic  entry  see  Field  7B. 

W88-05358 


CHEMICAL  CHANGES  OF  ORGANIC  COM- 
POUNDS IN  CHLORINATED  WATER.  XIV. 
CHARACTERIZATION  AND  DETERMINA- 
TION     OF      HALOGENATED       ORGANICS 


96 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Water  Treatment  and  Quality  Alteration — Group  5F 


FORMED      DURING      CHLORINATION      OF 
WATER  FROM  THE  TAMA  RIVER, 

Tokyo  Univ.  of  Science  (Japan).  Faculty  of  Phar- 
maceutical Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-05365 


SIMPLIFIED  METHOD  TO  QUANTIFY  GEOS- 
MIN  AND  2-METHYLISOBORNEOL  CON- 
CENTRATIONS IN  WATER  AND  MICROBIO- 
LOGICAL CULTURES, 

Agricultural  Research  Service,  New  Orleans,  LA. 

Southern  Regional  Research  Center. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-05366 


FOOTHILLS:  A  STATE-OF-THE-ART  WATER 
TREATMENT  PLANT, 

Denver  Water  Dept.,  CO. 

R.  K.  Weir,  and  R.  L.  Chapman. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  9,  p  66-73,  September 

1987.  3  fig,  4  tab. 

Descriptors:  'Water  treatment  facilities,  *Case 
studies,  *Water  treatment,  Foothills  water  treat- 
ment plant,  Denver,  Colorado,  Operating  costs, 
Economic  aspects,  Costs,  Solids,  Hydroelectric 
plants,  Coagulation,  Flocculation,  Sedimentation, 
Water  quality. 

After  three  years  of  operation,  the  showcase  Foot- 
hills water  treatment  plant,  serving  the  base  needs 
of  the  Denver,  Colorado,  metropolitan  area,  has 
been  performing  at,  or  above,  expectations.  Taking 
hydraulic  advantage  of  its  location  above  the  city, 
the  plant's  pumping  costs  are  minimal  and  the 
plant's  hydro  turbine  generates  enough  power  to 
operate  the  facilities  and  sell  excess  electricity.  A 
minimum  staff  can  operate  the  automatically  con- 
trolled processes.  The  design  enables  operators  to 
choose  the  total  treatment  process  or  bypass  co- 
agulation, flocculation  and  sedimentation  to  mini- 
mize operation  and  maintenance  costs,  depending 
on  seasonal  water  quality.  Solids  drying  beds  take 
advantage  of  the  climate,  further  lowering  treat- 
ment costs,  which  in  1986  averaged  only  about 
0.03  dollars  per  thousand  gallons.  (Author's  ab- 
stract) 
W88-05382 


UPGRADING  A  LANDMARK  WATER  TREAT- 
MENT PLANT, 

Brown  and  Caldwell,  Atlanta,  GA. 

J.  G.  Smith,  D.  L.  Tippin,  M.  C.  Bennet,  and  J.  B. 

Salgaonkar. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  9,  p  74-81,  September 

1987.  11  fig,  1  tab,  6ref. 

Descriptors:  *  Water  treatment  facilities,  'Peak 
demand,  *Water  treatment,  Case  study,  American 
landmarks,  Tampa,  Mixing,  Sludge  removal,  Flori- 
da, Economic  aspects,  Operating  costs,  Water 
demand. 

By  1982,  rapid  growth  in  the  metropolitan  area  of 
Tampa,  Florida,  had  increased  the  demand  for 
water  beyond  the  capacity  of  the  city's  only  water 
treatment  plant.  Designated  an  American  Water 
Works  Association  American  Landmark,  the  Hills- 
borough River  plant  had  been  enlarged  three  times 
previously  since  its  construction  in  1925.  The  latest 
expansion,  which  was  completed  last  year,  added 
36  mgd  (136,000  cu  m/day)of  capacity  without 
constructing  new  settling  basins  by  modifying  ex- 
isting process  units.  Removal  of  hydraulic  bottle- 
necks, rapid  mixing  facilities,  and  the  sludge  re- 
moval system  increased  capacity  without  major 
new  construction,  saving  about  half  the  estimated 
cost  of  new  settling  basins.  The  increased  capacity 
allows  the  city  to  satisfy  peak  water  demands  with 
only  four  treatment  units  instead  of  the  ten  units 
used  three  years  ago.  The  operation  and  mainte- 
nance of  the  plant  was  also  simplified  and  site 
space  for  further  expansion  to  meet  future  demand 
was  saved.  (Wood-PTT) 
W88-05383 


EVALUATING  TREATMENT  PLANTS  FOR 
PARTICULATE  CONTAMINANT  REMOVAL, 

Environmental     Protection    Agency,    Cincinnati, 

OH.  Microbiological  Treatment  Branch. 

G.  S.  Logsdon. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  9,  p  82-92,  September 

1987.  2  fig,  48  ref. 

Descriptors:  'Particulate  matter,  'Turbidity, 
•Water  treatment,  •Filtration,  •Chemical  coagula- 
tion, Evaluation,  Water  treatment  facilities,  Coagu- 
lation, Particle  removal,  Chemical  treatment,  Op- 
erating policies,  Sedimentation. 

Guidelines  are  presented  for  the  evaluation  of 
water  treatment  plants  in  order  to  lower  the  tur- 
bidity of  finished  water  produced  from  filtration 
plants  in  which  chemical  coagulation  is  part  of  the 
treatment  process.  Ineffective  removal  of  turbidity 
is  related  to  several  factors,  including  the  physical 
condition  of  the  facilities,  the  hydraulics  of  treat- 
ment processes,  the  quality  of  water,  and  the  com- 
petence of  the  operating  staff.  Common  problems 
affecting  plant  hydraulics  and  flow  patterns,  chem- 
ical feed  selection  and  control,  rapid  mixing,  floc- 
culation, sedimentation  and  filtration  were  detailed 
along  with  examples  of  plant  improvements  for 
specific  cases.  Preplanning  of  evaluations  so  that 
all  necessary  and  important  aspects  of  the  plant 
and  its  operations  are  considered  in  a  logical  fash- 
ion is  suggested.  (Wood-PTT) 
W88-05384 


DESIGN  OPTIONS  FOR  WATER  FILTRA- 
TION, 

Camp,  Dresser  and  McKee,  Inc.,  Walnut  Creek, 

CA. 

R.  D.  G.  Monk. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  9,  p  93-106,  September 

1987.  9  fig,  6  tab,  36  ref. 

Descriptors:  'Gravity  filters,  *Filtration,  'Water 
treatment,  'Design  criteria,  Filters,  Economic  as- 
pects, Cost  analysis,  Filter  media,  Filter  rate,  Back- 
wash, Scour. 

Options  for  a  gravity  filtration  unit  must  be  care- 
fully evaluated  before  an  optimum  design  can  be 
finalized.  A  number  of  alternatives  are  explained 
and  their  advantages  and  disadvantages  are  de- 
tailed. The  interrelationships  of  the  components  of 
a  filtration  system,  including  the  filter  media,  un- 
derdrain  system,  backwash  system,  auxiliary  scour, 
mode  of  operational  control,  backwash  troughs, 
filtration  rates,  depth  of  the  filter  box,  number  and 
configuration  of  filters,  and  provisions  for  filter 
conditioning  and  monitoring  are  reviewed.  Three 
typical  hypothetical  examples  are  presented  to 
demonstrate  the  selection  process  and  the  reasons 
for  adopting  different  combinations  of  options 
when  designing  a  filter  under  differing  climatic  and 
socioeconomic  conditions.  The  selections  were 
also  based  on  cost  evaluations  in  order  to  arrive  at 
the  most  cost-effective  alternative  practical  under 
the  given  conditions.  (Wood-PTT) 
W88-05385 


CHLORINE  DIOXIDE  EFFECTS  ON  THMFP, 
TOXFP,  AND  THE  FORMATION  OF  INOR- 
GANIC BY-PRODUCTS, 

Cincinnati  Water  Works,  OH. 

K.  S.  Werdehoff,  and  P.  C.  Singer. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  9,  p  107-113,  September 

1987.   13  fig,  3  tab,  32  ref.  USEPA  Cooperative 

Agreement  CR8 11 108. 

Descriptors:  'Chlorine  dioxide,  'Pretreatment  of 
water,  'Water  treatment,  'Trihalomethanes,  'Or- 
ganic halides,  Organic  compounds,  Halides,  Chlo- 
rite, Halogens,  Formation  potentials,  Byproducts, 
Chlorination. 

An  investigation  of  raw  and  finished  waters  was 
conducted  (1)  to  determine  whether  chlorine  diox- 
ide pretreatment  lowers  trihalomethane  (THM) 
and  total  organic  halides  (TOX)  formation,  (2)  to 
evaluated  the  rate  of  chlorine  dioxide  consumption 
and  the  corresponding  rate  and  extent  of  chlorite 


formation,  and  (3)  to  investigate  the  stability  of 
chlorite  in  treated  water  and  its  interaction  wilh 
chlorine.  Results  of  these  experiments  showed  thai 
chlorine  dioxide  can  reduce  THM  and  TOX  pre- 
cursor concentrations  and  that  when  added  to  raw 
water,  chlorine  dioxide  will  not  persist  long 
enough  to  maintain  oxidizing  conditions  through 
flocculation-sedimcntation  basins.  Utilities  should 
be  able  to  meet  the  recommended  limit  of  1.0 
milligrams/liter  for  the  sum  of  the  residual  chlo- 
rine dioxide  species  by  not  exceeding  a  chlorine 
dioxide  dosage  of  1.2-1.4  milligrams/liter.  (Au- 
thor's abstract) 
W88-05386 


INFLUENCE  OF  BROMIDE  ION  ON  ORGAN- 
IC CHLORINE  AND  ORGANIC  BROMINE 
FORMATION  DURING  FREE  CHLORINA- 
TION, 

Houston  Univ.,  TX.  Dept.  of  Civil  Engineering. 
J.  M.  Symons,  P.  L.  K.  Fu,  R.  C.  Dressman,  and 
A.  A.  Stevens. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  9,  p  114-118,  September 
1987.  3  fig,  9  ref.  USEPA  Cooperative  Agreement 
CR81 1659-01-0. 

Descriptors:  'Bromides,  'Water  treatment, 
'Chlorination,  'Chemical  analysis,  'Bromine, 
'Chlorine,  Neutron  activation  analysis,  Organic 
compounds,  Halogens,  Trihalomethanes,  Drinking 
water,  Chemical  reactions,  Hydrogen  ion  concen- 
tration, Groundwater. 

The  influence  of  bromide  ion  on  the  formation  of 
nonpurgeable  organic  bromine  and  nonpurgeable 
organic  chlorine  was  not  studied  previously  be- 
cause no  analytical  technique  existed  that  could 
separately  measure  total  organic  chlorine  and  total 
organic  bromine.  This  measurement  was  made  pos- 
sible with  the  application  of  the  neutron  activation 
analysis.  The  influence  of  bromide  concentrations 
on  the  relative  amounts  of  nonpurgeable  organic 
chlorine  and  bromine  and  chlorine-substituted  and 
bromine-substituted  trihalomethanes  formed  during 
the  free  chlorination  of  drinking  water  over  vari- 
ous reaction  times  and  pH  values  was  thus  deter- 
mined. The  presence  of  the  bromide  ion  during 
free  chlorination  did  not  appreciably  change  the 
amount  of  organic  halides  produced  in  micro- 
moles/liter,  but  did  alter  the  composition  of  the 
total  organic  halides  produced.  Measurements  of 
this  type  are  important  because  bromide  ion  con- 
centrations are  not  lowered  by  conventional  drink- 
ing water  treatment  processes,  bromide  ion  is 
present  in  many  groundwaters,  bromide  ion  may 
increase  the  production  of  trihalomethanes,  and  the 
health  effects  of  bromine-substituted  compounds 
may  be  different  from  those  of  their  chlorine- 
substituted  counterparts.  (Wood-PTT) 
W88-05387 


COMMITTEE  REPORT:  RESEARCH  NEEDS 
FOR  THE  TREATMENT  OF  IRON  AND  MAN- 
GANESE, 

R.  B.  Robinson,  F.  J.  Dart,  K.  Pisarczyk,  P.  C. 
Singer,  and  W.  Sung. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  9,  p  119-122,  September 
1987.  36  ref. 

Descriptors:  'Iron,  'Manganese,  'Water  treat- 
ment, 'Research  priorities,  Metals,  Water  quality, 
Water  pollution  control,  Oxidation,  Precipitation, 
Adsorption,  Sequestration. 

Iron  (Fe)  and  manganese  (Mn)  problems  affect  far 
more  water  systems  than  almost  any  other  water 
quality  concern.  The  research  needed  to  expand 
the  understanding  of  the  science  and  technology  of 
these  metals  is  discussed.  The  oxidation-precipita- 
tion and  adsorption-oxidation  techniques  for  Fe 
and  Mn  control  were  emphasized  since  they  are 
the  most  common  approaches  used  by  utilities  and 
because  of  emerging  Fe  and  Mn  problems  caused 
by  changes  in  treatment  as  a  result  of  the  trihalo- 
methane regulations.  Sequestration  was  reviewed 
because  of  its  increasing  use,  especially  by  the 
small  water  systems  which  are  frequently  afflicted 
by  Mn  and  Fe  problems.  It  is  concluded  that  there 


97 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5F — Water  Treatment  and  Quality  Alteration 


i 
I 

[I 

0 

\ 
\ 

3 

V 


5 


is  still  much  to  learn  about  the  chemistry,  treat- 
ment, and  control  of  iron  and  manganese  and  that 
treatment  effectiveness  should  be  improved  while 
treatment  costs  are  reduced.  (Wood-PTT) 
W88-05388 


SELECTIVE  CHLORINE  DETERMINATION 
BY  GAS-DIFFUSION  FLOW  INJECTION 
ANALYSIS  WITH  CHEMILUMINESCENT  DE- 
TECTION, 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Chemistry. 
J.  R.  Gord,  G.  Gordon,  and  G.  E.  Pacey. 
Analytical  Chemistry  ANCHAM,  Vol.  60,  No.  1, 
p  2-4,  January  1,  1988.  3  fig,  27  ref. 

Descriptors:  'Chlorine  determination,  'Chlorine, 
•Measuring  instruments,  'Data  acquisition,  *Flow 
injection  analysis,  Chemiluminescence,  Free  chlo- 
rine, Detection  limits,  Membranes. 

The  advantages  of  flow  injection  analysis  (FIA) 
were  applied  to  develop  a  sensitive  and  selective 
method  for  the  automated  routine  determination  of 
free  chlorine  (C12/HOCl/OCl(-))  in  aqueous  sys- 
tems. The  reaction  of  hypochlorite  ion  with  lo- 
phine  generates  chemiluminescence,  which  is 
measured  by  using  a  specially  designed  flow- 
through  detector.  This  scheme  delivers  high  sensi- 
tivity and  a  detection  limit  of  approximately  75 
micrograms/liter  as  C12.  Incorporation  of  a  gas- 
diffusion  membrane  into  the  FIA  manifold  elimi- 
nates interference  from  ionic  species,  including 
transition  metals,  chloride  ion,  chlorite  ion,  and 
chlorate  ion.  (Author's  abstract) 
W88-05390 


BACTERIAL  LEVELS  IN  CISTERN  WATER 
SYSTEMS  OF  NORTHERN  KENTUCKY, 

Northern    Kentucky    Univ.,    Highland    Heights. 

Dept.  of  Biological  Sciences. 

D.  J.  Lye. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

6,  p   1063-1068,   December   1987.  4  tab,    14  ref. 

Descriptors:  *Bacteria,  *Cisterns,  *Water  storage, 
•Water  quality,  *Bacterial  analysis,  Coliforms,  He- 
terotrophic bacteria,  Kentucky,  Water  tanks,  Stor- 
age tanks,  Drinking  water,  Rural  areas,  Water 
quality  standards,  Water  sampling. 

In  rural  Northern  Kentucky,  rainwater  is  common- 
ly collected  from  rooftops  and  stored  in  cement 
block  cisterns  as  the  sole  source  of  drinking  water. 
Although  every  cistern  system  is  unique  in  some 
aspect  of  design,  use,  or  maintenance,  a  bacterial 
survey  of  30  rural  Northern  Kentucky  cistern  sys- 
tems suggests  that  coliforms  and  heterotrophic 
bacteria  are  common  to  all  types  of  cistern  storage 
systems.  An  average  of  600  coliforms/milliliter  and 
360,000  heterotrophic  bacteria/milliliter  were  de- 
tected in  water  samples  from  the  bottoms  of  the 
cistern  storage  tanks.  Bacterial  levels  in  water  de- 
livered to  household  cold  water  faucets  were  simi- 
lar to  the  levels  found  in  the  storage  tanks.  When 
detected,  fecal  coliforms  were  recovered  through- 
out the  entire  system  including  the  household  cold 
tap  faucet.  Current  U.S.  regulations  for  drinking 
water  quality  are  discussed,  with  a  suggestion  that 
fecal  coliform  levels  may  be  more  appropriate 
guidelines  for  interpreting  the  water  quality  of 
individually  maintained,  non-chlorinated,  non- 
piped  water  supplies,  such  as  cistern  storage  sys- 
tems. (Author's  abstract) 
W88-05408 


KEY    ISSUES    OF   THE    DRINKING    WATER 
AMENDMENTS, 

For  primary  bibliographic  entry  see  Field  6E. 
W88-05430 


EXAMINATION  AND  CHARACTERIZATION 
OF  DISTRIBUTION  SYSTEM  BIOFILMS, 

American  Water  Works  Service  Co.,  Inc.,  Belle- 
ville, IL.  Belleville  Lab. 

M.  W.  LeChevallier,  T.  M.  Babcock,  and  R.  G. 
Lee. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  12,  p  2714-2724,  Decem- 
ber 1987.  10  fig,  5  tab,  48  ref. 


Descriptors:  *Water  distribution,  *Water  treat- 
ment, *Water  analysis,  *Biofilms,  *Bacterial  analy- 
sis, *Water  mains,  Coliforms,  Species  diversity, 
Organic  carbon,  Bioindicators,  Indicators,  Pipe- 
lines, Disinfection,  Flushing,  Water  quality,  Chlo- 
rine residual. 

Investigations  concerning  the  role  of  distribution 
system  biofilms  on  water  quality  were  conducted 
at  a  drinking  water  utility  in  New  Jersey.  The 
utility  experienced  long-term  bacteriological  prob- 
lems in  the  distribution  system,  while  treatment 
plant  effluents  were  uniformly  negative  for  coli- 
form bacteria.  Results  of  a  monitoring  program 
showed  increased  coliform  levels  as  the  water 
moved  from  the  treatment  plant  through  the  distri- 
bution system.  Increased  coliform  densities  could 
not  be  accounted  for  by  growth  of  the  cells  in  the 
water  column  alone.  Identification  of  coliform  bac- 
teria showed  that  species  diversity  increased  as 
water  flowed  through  the  study  area.  All  materials 
in  the  distribution  system  had  high  densities  of 
heterotrophic  plate  count  bacteria,  while  high 
levels  of  coliforms  were  detected  only  in  iron 
tubercles.  Coliform  bacteria  with  the  same  bio- 
chemical profile  were  found  both  in  distribution 
system  biofilms  and  in  the  water  column.  Assimila- 
ble organic  carbon  determinations  showed  that 
carbon  levels  declined  as  water  flowed  through  the 
study  area.  Maintenance  of  a  1.0  mg/liter  free 
chlorine  residual  was  insufficient  to  control  coli- 
form occurrences.  Flushing  and  pigging  the  study 
area  was  not  an  effective  control  for  coliform 
occurrences  in  that  section.  Coliform  bacteria 
growing  in  distribution  system  biofilms  may  mask 
the  presence  of  indicator  organisms  resulting  from 
a  true  breakdown  of  treatment  barriers.  (Author's 
abstract) 
W88-05446 


RECOVERY  OF  A  MARKER  STRAIN  OF  ES- 
CHERICHIA COLI  FROM  OZONATED 
WATER  BY  MEMBRANE  FILTRATION, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

G.  R.  Finch,  M.  E.  Stiles,  and  D.  W.  Smith. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  12,  p  2894-2896,  Decem- 
ber 1987.  4  tab,  13  ref.  Alberta  Environmental 
Research  Trust  grant  T0937  and  Natural  Sciences 
and  Engineering  Research  Council  of  Canada 
grant  A 1010. 

Descriptors:  *Pollutant  identification,  *Water 
treatment,  'Indicators,  *Coliforms,  'Ozonation, 
•Membrane  processes,  *Bacterial  analysis,  'Bioin- 
dicators, *Wastewater  analysis,  Filtration,  Disin- 
fection, Microbiological  studies,  Culture  media, 
Antibiotics. 

Selective  and  nonselective  growth  media  were 
evaluated  at  two  incubation  temperatures,  35  and 
44.5  C,  for  the  recovery  of  a  nalidixic  acid-resistant 
marker  strain  of  Escherichia  coli  ATCC  11775  by 
membrane  filtration  from  ozonated  0.05  M  phos- 
phate buffer  (pH  6.9).  There  were  significantly 
fewer  bacteria  recovered  with  the  standard  m-FC 
agar  when  compared  with  the  same  growth 
medium  prepared  without  bile  salts  and  rosolic 
acid.  This  effect  was  particularly  noticeable  at  the 
elevated  incubation  temperature  of  44.5  C.  These 
findings  are  contrary  to  previous  work  which  con- 
cluded that  the  standard  American  Public  Health 
Association  membrane  filtration  procedure  is  suita- 
ble for  recovery  of  fecal  coliform  indicator  bacte- 
ria from  ozonated  wastewater.  (Author's  abstract) 
W88-05451 


INACTIVATION  OF  LEGIONELLA  PNEUMO- 
PHILA BY  HYPOCHLORITE  AND  AN  OR- 
GANIC CHLORAMINE, 

Auburn  Univ.,  AL.  Coll.  of  Veterinary  Medicine. 
L.  J.  Swango,  G.  R.  Wilt,  A.  D.  Killen,  E. 
Williams,  and  S.  D.  Worley. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  12,  p  2983-2986,  Decem- 
ber 1987.  2  fig,  3  tab,  24  ref.  U.  S.  Army  Medical 
Research  and  Development  Command  and  U.  S. 
Air  Force  Engineering  and  Services  Center  con- 
tract DAMD17-82-C-2257. 


Descriptors:  'Water  treatment,  'Disinfection,  'Le- 
gionella, 'Chlorination,  Chloramines,  Hypochlor- 
ites, Cooling  water,  Biocides,  Bacteria,  Water 
termperature. 

The  response  of  Legionella  pneumophila  to  an 
organic  chloramine,  designated  Compound  1  (3- 
choro-4,4-dimethyl-2-oxazolidinone);  calcium  hy- 
pochlorite; and  a  combination  of  the  two  chemicals 
was  assessed.  Inactivation  times  (>4  log  decrease 
in  CFU/ml)  for  demand  free  conditions  were  2-5 
min  for  a  total  CI  concentration  of  10  mg/liter 
using  Compound  1;  1  min  with  calcium  hypochlo- 
rite. Under  high  demand  conditions  the  inactiva- 
tion times  for  the  same  CI  concentrations  were  10 
min  for  Compound  1  and  2  min  for  calcium  hypo- 
chlorite. Four-week  storage  tests  at  4,  25,  and  37  C 
showed  that  calcium  hypochlorite  lost  its  residual 
chlorine  (originally  4.0  mg/liter)  at  2  weeks  at  the 
higher  temperatures,  whereas  Compound  1  main- 
tained its  original  residual  chlorine  concentration 
for  the  duration  of  the  test.  A  1:1  wt/wt  of  total 
chlorine  mixture  of  the  two  materials  maintained 
the  original  chlorine  residual  for  4  weeks  at  4  C. 
The  chlorine  residuals  in  the  mixture  were  50%  of 
the  original  4.0  mg/liter  after  4  weeks  storage  at  25 
C;  and  <50%  after  4  weeks  storage  at  37  C. 
Compound  1  had  superior  stability  in  solution  and 
showed  adequate  disinfectant  potential  over  a 
period  of  one  month  of  repeated  reinoculations  of 
fresh  bacteria.  The  mixture  of  Compound  1  and 
calcium  hypochlorite  shows  great  potential  for  use 
as  a  disinfectant  in  a  closed-cycle  cooling  water 
systems.  (Cassar-PTT) 
W88-05454 


BILLION  DOLLAR  BABY:  100  PCS  WATCH 
OVER  TREATMENT  PLANT, 

Municipality  of  Metropolitan  Seattle,  WA. 

W.  E.  Nitz. 

WATER/Engineering  and  Management 

WENMD2,  Vol.   135,  No.  2,  p  36-37,  February 

1988. 

Descriptors:  'Computers,  'Programmable  control- 
lers, 'Water  treatment  facilities,  'Control  systems, 
'Network  design,  'Automation,  Telemetry,  Seat- 
tle. 

In  1984,  Metro  Seattle  embarked  on  a  system- wide 
construction  program  to  enlarge  and  upgrade  its 
facilities.  Included  in  the  billion  dollar  program  are 
plans  for  replacement  of  older  control  systems, 
such  as  computer  augmented  treatment  and  dispos- 
al (CATAD),  and  for  installation  of  entirely  new 
systems.  Programmable  controllers  (PCs)  will  re- 
place existing  remote  telemetry  units  and  older 
analog  controllers.  Equipment  selection  criteria, 
vendor  selection,  controlling  the  process,  and 
networking  the  controller  are  discussed.  Metro's 
decision  to  buy  expanded  capability  at  this  time 
allows  them  to:  easily  plan  future  control  scenar- 
ios; freely  select  from  a  host  of  computer  manufac- 
turers; and  easily  integrate  new  equipment.  (Ver- 
Nooy-PTT) 
W88-05472 


PIPE-LINING  A  PIPELINE, 

Hart  Crowser,  Inc.,  Anchorage,  AK. 

For   primary   bibliographic   entry   see   Field   8G. 

W88-05483 


OZONING  THE  AQUEDUCT, 

Los  Angeles  City  Dept.  of  Water  and  Power,  CA. 
D.  G.  McBride,  and  G.  F.  Stolarik. 
Civil  Engineering  CEWRA9,  Vol.  57,  No.  12,  p 
81-83,  December  1987.  1  fig,  1  tab. 

Descriptors:  'Water  treatment,  'Ozonation,  'Dis- 
infection, 'Aqueducts,  Los  Angeles  Aqueduct,  Fil- 
tration, Giardia. 

Sierra  Nevada  snowmelt  undergoes  a  30-min  treat- 
ment at  the  Los  Angeles  Aqueduct  Filtration 
Plant.  The  treatment  steps  are  ozone  contacting, 
flash  mixing  of  coagulants,  particulate  agglomer- 
ation, and  gravity  filtration.  Ozone  is  supplied  by 
five  ozonators  that  partially  convert  oxygen  from 
an  on-site  cryogenic  separation  plant.  Ozonation  is 
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desirable  for  pathogens  such  as  Giardia  lamblia 
cysts,  which  are  resistant  to  chlorination  at  lower 
doses.  Ozone's  oxidation  of  organic  matter  helps 
produce  a  strong,  sticky  floe  that  is  easily  trapped 
in  the  subsequent  deep  filtration  step.  The  deep- 
bed  filters  are  designed  for  a  very  rapid  filtration 
rate  13.5  gpm/sq  ft.  The  coarse-grained  coal 
medium  is  6  ft  deep.  Incorporation  of  ozonation 
into  the  design  reduced  the  capital  costs  from  $74.9 
million  to  $73.0  million.  (Cassar-PTT) 
W88-05485 


WATER  FOR  ALL-WHO  PAYS, 

World   Health   Organization,   Geneva   (Swiztzer- 

land).  Community  Water  Supply  and  Sanitation 

Unit. 

For  primary  bibliographic  entry  see  Field  6C. 

W88-05493 


FIELD  EVALUATION  OF  CONTROLLED  RE- 
LEASE COPPER  GLASS  AS  A  MOLLUSCI- 
CIDE  IN  SNAIL  CONTROL, 

Blair  Research  Lab.,  Harare  (Zimbabwe). 

S.  K.  Chandiwana,  J.  Ndamba,  O.  Makura,  and  P. 

Taylor. 

Transactions  of  the   Royal   Society  of  Tropical 

Medicine  and  Hygiene  TRSTAZ,  Vol.  81,  No.  6,  p 

952-955,  November/December  1987.  1  fig,  3  tab, 

12  ref. 


Descriptors:  'Molluscicides,  'Copper  controlled 
release  glass,  'Snails,  'Water  pollution  effects, 
•Pesticide  toxicity,  'Field  tests,  'Streams,  Pesti- 
cides, Mollusks,  Zimbabwe,  Frogs,  Fish,  Sedi- 
ments, Seasonal  variation,  Flow  rates. 


Limited  field  evaluation  of  a  new  molluscicide, 
copper  controlled  release  glass  (CRG),  was  carried 
out  in  4  human  contact  sites  in  shallow  and  slow 
flowing  streams  in  the  highveld  region  of  Zim- 
babwe during  1984  to  1986.  The  results  indicate 
that  the  copper  CRG  has  great  potential  as  an 
inexpensive  snail  control  agent  to  reduce  schistoso- 
miasis transmission.  There  was  a  marked  reduction 
in  snail  numbers  in  the  treated  sites  after  applica- 
tion of  2  forms  of  the  copper  molluscicide;  a  'fast' 
CRG  with  approximately  24-hour  solution  time  in 
water  and  a  'slow'  CRG  with  about  1-year  solution 
time.  Snail  numbers  remained  depressed  during  the 
observation  period  while  frogs  and  fish  were  not 
affected.  Fluctuations  in  snail  numbers  in  the  un- 
treated sites  showed  no  clear  pattern,  being  erratic 
and  unpredictable  and  probably  attributable  to  sea- 
sonal effects.  Problems  of  the  correct  amounts  of 
molluscicide  to  apply  to  a  site  are  to  an  extent 
overcome  by  knowledge  of  the  copper  binding 
capacity  of  the  mud  substrate.  The  mud  sediment 
can  be  saturated  by  the  'fast'  release  copper  glass 
to  achieve  a  snail  killing  concentration  in  the  water 
which  can  be  sustained  by  the  'slow'  release  glass. 
It  appears  that  the  main  difficulty  in  maintaining 
desirable  copper  levels  in  the  water  is  flow,  which 
causes  rapid  removal  of  copper  from  the  treated 
waterbody.  Thus,  under  field  conditions  on  the 
highveld  region  of  Zimbabwe,  the  CRG  mollusci- 
cide is  likely  to  be  effective  only  during  the  stable 
conditions  of  the  dry  season  which  is,  however, 
the  main  transmission  period.  (Author's  abstract) 
W88-05494 


DEVELOPMENTAL  TOXICITY  OF  HALOGE- 
NATED  ACETONTTRILES:  DRINKING  WATER 
BY-PRODUCTS  OF  CHLORINE  DISINFEC- 
TION, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-05497 


MODELING    SOLUTE    TRANSPORT    USING 
QUICK  SCHEME, 

Bradford  Univ.  (England).  Dept.  of  Civil  Enginer- 

ing  and  Structural  Engineering. 

R.  A.  Falconer,  and  S.  Liu. 

Journal   of  Environmental    Engineering   (ASCE) 

JOEDDU,  Vol.  114,  No.  1,  p  3-20,  February  1988. 

11  fig,  20  ref. 

Descriptors:     'Chlorination,     'Solute     transport, 
'Chlorine  contact  tanks,   'Mathematical   models. 


•Model  studies,  'Water  treatment,  Comparison 
studies,  Velocity  distribution,  Model  testing.  Spa- 
tial distribution,  Distribution  patterns,  Prediction, 
Hydraulic  structures,  Basins,  Advection,  Finite  dif- 
ference methods,  Mathematical  studies,  Mathemat- 
ical equations. 

Details  are  given  of  the  refinement  and  application 
of  a  two-dimensional  depth  integrated  numerical 
model  to  predict  the  depth  mean  velocity  field  and 
the  spatial  concentration  distribution  in  hydraulic 
basins,  such  as  chlorine  contact  tanks.  The  model 
includes  a  refined  and  computationally  manageable 
third-order  spatial  finite-difference  representation 
of  the  terms  describing  the  advective  transport  of  a 
solute,  with  the  corresponding  difference  scheme 
being  particularly  suited  to  modeling  high  solute 
gradients.  The  scheme  is  shown  to  yield  high  accu- 
racy in  comparison  with  the  more  conventional 
second-order  central-difference  representation, 
with  the  associated  spurious  wave-type  distribution 
solute  concentrations  associated  with  high-solute 
gradients  being  considerably  reduced.  The  model 
was  applied  to  a  laboratory  hydraulic  model  study 
of  plug  flow  through  a  site-specific  chlorine  con- 
tact tank,  with  the  numerical  model  results  for 
various  tank  configurations  being  compared  with 
corresponding  laboratory  model  results.  In  most 
cases  the  numerical  model  predictions  of  the  flow 
through  curves  for  a  conservative  tracer  were  in 
close  agreement  with  the  corresponding  laboratory 
model  results,  particularly  in  comparison  with  the 
predictions  obtained  using  a  central-difference  rep- 
resentation. (Author's  abstract) 
W88-05507 


CHEMISTRY  AND  FATE  OF  AL(IU)  IN 
TREATED  DRINKING  WATER, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
C.  T.  Driscoll,  and  R.  D.  Letterman. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEDDU,  Vol.    114,  No.    1,  p  21-37,  February 
1988.  6  fig,  3  tab,  27  ref,  append. 

Descriptors:  'Aluminum,  'Drinking  water,  'Fate 
of  pollutants,  'Water  treatment,  'Path  of  pollut- 
ants, Alum,  Solute  transport,  Water  distribution, 
Chemical  reactions,  Fluoridation,  Chemical  treat- 
ment, Temperature  effects,  Water  temperature, 
Seasonal  variation,  Speciation. 

In  order  to  better  understand  the  processes  that 
affect  the  chemistry  and  transport  of  residual  Al, 
solutions  were  monitored  prior  to  and  following 
water  treatment.  The  use  of  alum  increased  the 
total  Al  concentration  from  0.37  plus  or  minus  0.33 
micromoles/liter  (umol/L)  in  raw  water  to  1.8  plus 
or  minus  0.33  umol/L  in  filtered  water.  Approxi- 
mately 11%  of  the  Al  input  (raw  water  and  alum) 
was  not  retained  during  treatment,  and  this  residu- 
al Al  was  conservatively  transported  throughout 
the  distribution  system.  The  treated  water  con- 
tained only  a  small  amount  (0.26  plus  or  minus  0.26 
umol/L)  of  particulate  Al.  Of  the  remaining  Al 
(1.5  plus  or  minus  0.33  umol/L),  29%  was  associat- 
ed with  organic  matter  (0.44  plus  or  minus  0.30 
umol/L),  52%  was  present  as  monomelic  alumino- 
hydroxide  complexes  (0.81  plus  or  minus  0.37 
umol/L),  and  19%  was  complexed  with  F  (0.30 
plus  or  minus  0.15  umol/L).  Results  indicate  that 
chemical  addition  associated  with  water  treatment 
(eg.,  fluoridation,  H2S04  addition)  and  seasonal 
variations  in  water  temperature  were  largely  re- 
sponsible for  changes  in  the  speciation  of  Al.  (Au- 
thor's abstract) 
W88-05508 


CALIBRATING  WATER  DISTRIBUTION  NET- 
WORK MODELS, 

Visvesvaraya    Regional    Coll.     of    Engineering, 

Nagpur  (India).  Dept.  of  Civil  Engineering. 

P.  R.  Bhave. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEDDU,  Vol.  114,  No.  1,  p  120-136,  February 

1988.  2  fig,  3  tab,  19  ref. 

Descriptors:  'Water  distribution,  'Model  calibra- 
tion, 'Model  testing,  'Evaluation,  'Nodal  de- 
mands, 'Pipe  resistance,  Water  conveyance,  Cali- 
brations, Model  studies,  Mathematical  equations, 
Expansion,  Planning,  Loading  conditions,  Water 
demand,  Prediction,  Pipes. 


Calibration  of  water  distribution  network  models  is 
necessary  in  predicting  their  behavior  under  differ- 
ent loading  conditions  or  in  planning  their  expan- 
sions. Of  the  several  data  used  in  calibration,  the 
predicted  nodal  demands  and  the  pipe  resistance 
coefficients  are  the  least  reliable.  The  model  user 
usually  adjusts  the  pipe  resistance  coefficients  and/ 
or  the  nodal  demands  by  trial-and-error  procedure 
and  achieves  calibration  by  making  the  predicted 
nodal  pressures  reasonably  agree  with  the  ob- 
served nodal  pressures.  A  systematic  iterative  cali- 
bration procedure  that  decides  the  required  adjust- 
ments in  the  nodal  demands  and  pipe  resistance 
coefficients  is  developed.  The  procedure  is  also 
illustrated  through  an  example  network.  (Author's 
abstract) 
W88-05514 


EFFECTS  OF  SMP  ON   BIOFILM-REACTOR 
PERFORMANCE, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Ivory- 
dale  Technical  Center. 

For  primary   bibliographic   entry   see   Field   5D. 
W88-05520 


ANTILUNG  CANCER  ACTIVITIES  OF  SELE- 
NIUM, 

Pittsburgh  Univ.,  PA.  Graduate  School  of  Public 

Health. 

J.  H.  Lange,  E.  O.  Talbott,  K.  M.  Baffone,  D.  A. 

Weyel,  and  E.  G.  Soboslay. 

Medical  Hypotheses  MEHYDY,  Vol.  23,  No.  4,  p 

443-447,  August  1987.  23  ref. 

Descriptors:  'Selenium,  'Lung  cancer,  'Human 
diseases,  'Disease  prevention,  'Drinking  water, 
Diseases,  Trace  elements,  Metabolites,  Metals, 
Supplemental  selenium,  Water  supply. 

Selenium  is  considered  an  essential  trace  element  in 
most  animal  and  plant  species,  although  still  re- 
ported in  many  texts  as  a  highly  toxic  material. 
Epidemiological  investigations  have  reported  an 
inverse  relationship  between  selenium  and  lung 
cancer.  Explanations  of  reported  observations  have 
resulted  in  numerous  mechanistic  theories.  Only 
recently  have  selenium  metabolites  involved  in  ex- 
cretion been  considered  potential  agents  for  anti- 
lung  cancer  activity.  Anticancer  properties  have 
been  shown  in  occupationally  exposed  copper 
smelter  workers,  dietary  investigations  and  experi- 
mental studies.  Supplementation  with  selenium  of 
public  water  supplies,  as  is  currently  done  with 
fluoride,  is  a  potential  method  for  increasing  blood 
concentration.  This  may  permit  development  of  a 
population  prevention  strategy  against  lung  cancer 
and  other  diseases.  (Author's  abstract) 
W88-05544 


SOFTWARE  TO  MATCH  DISTRIBUTION  SYS- 
TEM'S NEEDS, 

Greeley  and  Hansen,  Chicago,  IL. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-05554 


SOLVING  A  GIARDIA  PROBLEM  IN  A 
SMALL  TREATMENT  SYSTEM, 

Woodard  and  Curran,  Inc.,  Portland,  ME. 
M.  R.  Albert,  S.  J.  Quail,  and  R.  A.  Kruse. 
Water  Engineering  and  Management  WENMD2, 
Vol.   134,  No.   10,  p  23-25,  October  1987.  4  fig. 

Descriptors:  'Giardiasis,  'Water  treatment,  Chlor- 
ination, Montana,  Protozoa,  Human  disease,  Sur- 
face water,  Turbidity,  Water  delivery,  Construc- 
tion costs,  Network  design,  Water  treatment  facili- 
ties. 

Outbreaks  of  Giardiasis  continue  to  occur,  despite 
the  availability  of  water  treatment  technology  that 
can  remove  the  cysts.  Many  of  these  outbreaks 
occur  in  small,  rural  communities  that  rely  on 
surface  water  sources  and  that  use  basic  water 
treatment  facilities  to  produce  potable  water.  In 
1980,  an  outbreak  of  Giardiasis  affected  nearly  half 
the  residents  of  Red  Lodge,  Montana,  a  small 
resort  community.  The  existing  water  system  con- 
sisted of  a  gravity  supply,  surface  water  intake 
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about  300  ft  above  the  city,  and  a  chlorinator 
feeding  water  directly  into  the  distribution  system 
through  two  miles  of  transmission  line.  Neither 
system  storage  nor  individual  water  meters  existed. 
A  master  plan  was  developed  whose  objectives 
were  to  supply  treated  water  free  from  Giardia 
cysts,  reduce  distribution  system  pressures,  provide 
storage,  and  install  meters  to  apportion  costs. 
These  objectives  were  achieved  by  adding  a  new 
treatment  plant;  dividing  the  distribution  system 
into  two  pressure  zones,  each  regulated  by  storage 
reservoirs;  and  installing  water  meters  on  all  serv- 
ices. Start-up  of  the  new  facility  was  accomplished 
in  1984,  and  it  has  performed  well  without  me- 
chanical problems.  The  plant  has  met  the  0.10 
NTU  criteria  for  finished  water  turbidity  over  98 
percent  of  the  time  over  an  809-day  data-gathering 
period.  Construction  costs  were  $1.2  million  and 
annual  costs  for  chemicals,  power,  and  labor  are 
$34,216.  (Shidler-PTT) 
W88-05555 


FINDING  TREATMENT  OPTIONS  FOR  INOR- 
GANICS, 

CWC-HDR,  Inc.,  Edmonds,  WA. 

B.  R.  Willey. 

Water  Engineering  and  Management  WENMD2, 

Vol.  134,  No.  10,  p  28-31,  October  1987.  2  tab,  2 

ref. 

Descriptors:  'Legislation,  *Water  treatment,  *In- 
organic  pollutants,  Groundwater,  Arsenic,  Asbes- 
tos, Barium,  Cadmium,  Chromium,  Copper,  Fluor- 
ides, Lead,  Mercury,  Nitrates,  Nitrites,  Selenium, 
Silver,  Costs. 

The  1986  amendments  to  the  Safe  Drinking  Water 
Act  require  the  regulation  of  83  contaminants  by 
1989  and  an  additional  25  contaminants  every  three 
years  thereafter,  thus  creating  a  tremendous  impact 
on  the  water  treatment  industry.  The  EPA  recent- 
ly estimated  that  the  annual  cost  of  complying 
with  the  amendments  will  be  between  $2.5  billion 
and  $4  billion.  Compliance  will  require  increased 
awareness  of  water  supplies  and  an  increased  un- 
derstanding of  the  approaches  available  for  treat- 
ing contamination  problems.  Fortunately,  technol- 
ogies exist  for  treating  all  contaminants  currently 
regulated  and  those  expected  to  be  regulated  in  the 
near  future.  With  the  exception  of  asbestos,  con- 
tamination by  naturally  occurring  inorganics  is  pri- 
marily a  groundwater  problem;  consequently, 
small  communities  served  by  well  systems  face  the 
greatest  compliance  difficulties  for  these  contami- 
nants. Surface  water  contamination  problems  also 
occasionally  occur,  typically  caused  by  sources 
such  as  industrial  discharges.  The  author  reviews 
and  summarizes  available  treatment  technologies 
for  arsenic,  asbestos,  barium,  cadmium,  chromium, 
copper,  fluoride,  lead,  mercury,  nitrate,  nitrite,  se- 
lenium, and  silver.  (Shidler-PTT) 
W88-05556 


NON-SANrrARY  ENGINEERING  FEATURES 
CAN   HELP  ENSURE  A  PLANT'S  SUCCESS, 

Krishna  Engineering  Consultants,  Inc.,  West  Des 

Moines,  IA. 

G  T.  K.  Krishna. 

Water  Engineering  and  Management  WENMD2, 

Vol.  134,  No.   10,  p  32-37,  October  1987.  3  fig. 

Descriptors:  *Water  treatment  facilities,  'Design 
criteria,  Personnel,  Architecture,  Ventilation, 
Plumbing,  Heating,  Electric  power. 

Sometimes  in  the  design  of  a  treatment  plant 
project,  features  not  directly  related  to  the  process 
are  overlooked;  avoiding  this  can  substantially  im- 
prove a  plant's  performance.  Early  involvement  of 
an  experienced  operator  in  the  design  and  con- 
struction phase  for  a  new  treatment  plant  is  recom- 
mended. Also  discussed  are  Structural/Architec- 
tural, Ventilation,  Plumbing,  Heating,  and  Electri- 
cal aspects  of  the  working  environment.  The  most 
often  neglected  structural/architectural  design 
item  is  a  failure  to  facilitate  proper  maintenance 
and  operation,  e.g.,  provision  for  equipment  access 
and  for  it  to  be  moved  or  removed.  Energy-con- 
serving ventilation  systems  which  do  not  compro- 
mise removal  of  hazardous  and/or  corrosive  gases 
must  be  provided.  Plumbing  needs  include  wash 


sinks  that  permit  washing  of  hands  up  to  the 
elbows,  mop  sinks  to  allow  washing  of  legs  and 
boots,  emergency  eye  wash  and  shower  facilities  in 
all  areas  where  chemicals  are  handled,  adequate 
hot  water  generation,  and  acid-resistant  drains  in 
laboratories.  Heating  equipment  should  be  energy- 
efficient,  adequately  sized,  and  integrated  with  the 
ventilation  system.  It  is  recommended  that  all  criti- 
cal equipment  be  fed  by  a  redundant  power  distri- 
bution system;  electrical  systems  must  always 
permit  primary  treatment  and  disinfection  to  con- 
tinue, allow  heating  of  areas  where  there  is  a 
potential  for  freezing,  permit  ventilation  of  all  haz- 
ardous areas,  and  provide  egress  illumination  for 
safe  exit  from  all  structures.  (Shidler-PTT) 
W88-05557 


SURVEY  CHARACTERIZES  THE  SMALL 
WATER  SYSTEM, 

Alabama  Rural  Water  Association,  Montgomery. 

J.  E.  Regnier. 

Water  Engineering  and  Management  WENMD2, 

Vol.  134,  No.  10,  p  38-40,  October  1987.  4  fig,  2 

tab. 

Descriptors:  *Water  treatment  facilities,  *Rural 
areas,  'Alabama,  'Surveys,  Water  use,  Water  dis- 
tribution, Water  supply,  Personnel,  Water  costs, 
Budgeting,  Cost  analysis. 

With  the  advent  of  appropriate  legislation  in  the 
early  1960's,  funding  became  available  to  provide 
'city  water'  to  many  small  towns  and  rural  commu- 
nities. Unfortunately,  few  guidelines  have  been 
available  for  judging  operating  practices  with  the 
objective  of  maximizing  efficiency.  As  a  first  step 
in  providing  useful  information  to  the  small  system 
manager,  the  Alabama  Rural  Water  Association 
conducted  a  survey  of  its  members  in  an  attempt  to 
develop  a  true  profile  of  the  typical  small  water 
supply  system.  Specific  information  gathered  about 
each  of  the  survey's  42  respondents  included 
county  location;  residential  and  commercial  cus- 
tomers; miles  of  distribution  line;  supply  type- 
well,  surface,  purchase,  or  combination;  gallons 
produced  or  purchased/year;  residential  and  com- 
mercial gallons  sold/year;  office  and  maintenance 
personnel;  and  annual  cost  for  water,  salaries,  post- 
age, vehicles,  chemicals,  utilities,  insurance,  audits, 
meter  reading,  and  billing.  From  the  survey  re- 
sponses a  profile  of  a  typical  rural  system  was 
developed;  this  system  has  1500  customers,  137 
miles  of  pipe,  5  employees,  purchases  its  water 
from  other  systems  at  90  cents  per  1000  gallons, 
has  18  percent  unaccounted-for  water,  and  sells 
6300  gallons  per  residential  customer.  Systems  that 
produce  their  own  water  do  so  at  an  average  cost 
of  83  cents  per  1000  gallons,  75  percent  of  which 
cost  is  for  salary,  utilities,  and  supplies.  An  annual 
budget  of  $76,360  was  developed  for  a  hypotheti- 
cal 1000-customer  water  system.  (Shidler-PTT) 
W88-05558 


MAKFNG  CHLORINATION  TRUSTWORTHY, 

Fischer  and  Porter,  Co.,  Warminster,  PA. 

W.  H.  Nagel. 

Water/Engineering  and  Management  WENMD2, 

Vol.    134,  No.   8,  p  25-26,   August   1987.   6  fig. 

Descriptors:  'Chlorination,  'Residual  chlorine, 
'Monitoring,  'Warning  systems,  Electrical  equip- 
ment, Process  control. 

Increased  dependability  for  a  chlorination  process 
is  easily  attainable  through  the  use  of  one  or  more 
monitors  to  oversee  the  amount  of  chlorine  intro- 
duced into  the  water,  as  well  as  the  quantity  that 
remains  in  the  water  as  residual.  To  alert  operating 
personnel  to  the  fact  that  proper  and  adequate 
chlorination  is  no  longer  being  practiced,  there  are 
a  number  of  simple-and  for  the  most  part  inexpen- 
sive-safeguards that  can  be  designed  into  a  new 
chlorination  system,  or  added  as  a  retrofit  to  exist- 
ing chlorination  systems.  Safeguards  discussed  here 
include  limit  switches  on  electrically  driven  gas 
control  valves,  high-  and  low-vacuum  alarm  con- 
tacts, a  direct  current  signal,  trip  switches,  and 
supervision  of  the  incoming  electrical  signal(s) 
from  a  main  line  water  from  transmitter.  These 
safeguards  may  be  used  to  signal  the  plant  person- 
nel through  audible  or  visual  signals.  (VerNooy- 
PTT) 


W88-05566 


USING  OXYGEN  TO  CONTROL  HYDROGEN 
SULFIDE  IN  MUNICIPAL  WASTEWATER 
SYSTEMS, 

BOC  Group,  Inc.,  Murray  Hill,  NJ.  Airco  Indus- 
trial Gases  Div. 
For  primary  bibliographic   entry  see  Field   5D. 

W88-05568 


OXIDATION  OF  SULFHYDRYL  GROUPS  BY 
MONOCHLORAMINE, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  School  of 
Hygiene  and  Public  Health. 
J.  G.  Jacangelo,  V.  P.  Olivieri,  and  K.  Kawata. 
Water  Research  WATRAG,  Vol.  21,  No.   11,  p 
1339-1344,  November   1987.  4  fig,   1  tab,   19  ref. 

Descriptors:  'Monochloramine,  'Water  treatment, 
'Disinfection,  'Bacteria,  'Sulfhydryl  oxidation, 
Biocides,  Oxidation,  Protein  oxidation,  Proteins, 
Escherichia  coli,  Chemical  reactions. 

In  recent  years  use  of  monochloramine  (NH2C1) 
has  increased  for  water  disinfection  because  of  its 
low  trihalomethane  formation  potential.  Monoch- 
loramine is  also  the  predominant  disinfectant  upon 
chlorination  of  wastewater  effluents.  In  an  effort  to 
understand  more  clearly  the  disinfectant's  mode  of 
action  in  inactivating  microorganisms,  the  com- 
pound's reactions  with  sulfhydryl  (-SH)  groups 
were  evaluated.  The  extent  of  oxidation  of  these 
groups  was  dependent  upon  the  molar  ratio  of  -SH 
to  NH2C1.  When  this  ratio  was  >  2:1,  the  reaction 
was  reversible  and  ceased  at  disulfide  formation. 
However,  at  a  ratio  of  <  21,  the  reaction  proceed- 
ed irreversibly  beyond  the  disulfide;  this  reaction 
continued  in  the  presence  of  monochloramine  re- 
sidual. Not  all  -SH  groups  in  Escherichia  coli  B 
were  available  for  reaction.  Masking  of  these 
groups  within  bacterial  proteins  prevented  their 
complete  oxidation  at  monochloramine  doses  as 
high  as  100  milligrams/liter.  The  extent  to  which 
sulfhydryls  are  oxidized  in  bacteria  may  play  an 
important  role  in  further  research  on  microbial 
reactivation.  (Author's  abstract) 
W88-05590 


RELEASE  OF  BROMINE  INTO  A  CONTINU- 
OUS STREAM  OF  WATER  FROM  POLYVIN- 
YLPYRIDINE-BROMINE  COMPLEX  FN 
PACKED  COLUMNS, 

Weizmann  Inst,  of  Science,  Rehovoth  (Israel). 
J.  Zabicky,  and  B.  Riegler. 

Water  Research  WATRAG,  Vol.  21,  No.  11,  p 
1383-1388,  November   1987.   5  fig,  2  tab,  9  ref. 

Descriptors:  'Bromine,  'Water  treatment,  'Disin- 
fection, 'Chemical  treatment,  Polyvinylpyridine- 
Bromine  complexes,  Permeability,  Elution  rates, 
Mathematical  equations,  Algal  control,  Water 
quality  management,  Water  quality. 

The  stability  of  polyvinylpyridine-bromine  com- 
plex, its  permeability,  and  the  ease  with  which  it 
can  be  handled  allow  its  use  for  disinfection  of 
water  stores  or  algal  growth  inhibition  in  water.  In 
experiments  to  determine  bromine  release  rates, 
packed  columns  containing  polyvinylpyridine-bro- 
mine complex  in  the  bead  form  were  eluted  by  a 
continuous  stream  of  water.  The  permeability  of 
the  columns  was  sufficient  to  allow  maximum  rates 
of  elution  at  relatively  low  head  loss.  The  rate  of 
bromine  elution  was  studied  as  a  function  of  time 
and  column  length,  prior  to  application  of  these 
columns  in  water  disinfection.  After  an  initial 
period  of  about  0.5  hours  the  rate  of  bromine 
elution  followed  an  inverse  function  of  time.  At 
any  state  of  column  depletion,  the  rate  of  bromine 
supply  was  proportional  to  the  flowrate  at  low 
flows  and  independent  of  flowrate  at  high  flows, 
pointing  to  different  rate  determining  mechanisms 
for  each  flow  range.  (Wood-PTT) 
W88-05596 


PHYSICAL   AND   COMPUTER   MODELS   OF 
MULTIQUALITY  NETWORKS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Dept.  of 
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Agricultural  Engineering. 
G.  Sinai,  G.  Shina,  E  Kilai.  and  M  Shah. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113.  No.  6,  p  745- 
760,   November    1987.    12  fig,    15  ref,    1   append. 

Descriptors:  'Computer  models,  'Impaired  water 
use,  'Model  studies,  'Irrigation,  'Water  quality 
management,  'Solute  transport,  'Pipelines,  Struc- 
tural models.  Computers,  Irrigation  water,  Israel, 
Salinity,  Brackish  water,  Gages,  Flowmeters,  Hy- 
drodynamics, Flow  characteristics,  Sensitivity 
analysis.  Water  quality  control. 

A  reduced-scale  physical  model  of  a  multiquality 
water  system  was  developed.  The  model  is  con- 
structed of  small-diameter  plastic  irrigation  pipes, 
simulating  the  prototype  pipeline  network,  and  a 
computerized  data-acquisition  system  which  con- 
tinuously records  signals  from  pressure  transduc- 
ers, flow-rate  gages,  and  salinity  sensors.  Similitude 
analysis  was  conducted,  and  the  following  scale 
factors  were  chosen:  for  pipe  length,  0.05;  for  time, 
0.25;  for  velocity,  0.4;  and  for  pipe  diameter,  0.05. 
A  multiquality  irrigation  network  of  a  farm  in 
Israel  was  simulated  using  the  reduced-scale  physi- 
cal model  and  a  theoretical  computer  model  devel- 
oped earlier.  Steady-state  flow  rates  and  salinities 
were  measured  in  several  locations  of  that  network 
and  were  found  to  agree  with  the  simulated  ones. 
Dynamics  of  salt  front  transportation  lag  and  reser- 
voir response  are  also  tested.  The  dynamic  re- 
sponse of  the  pond  to  step  change  in  input  salinity 
behave  in  a  similar  manner  to  the  simple  first-order 
delay  assumed  in  the  theoretical  model.  Combined 
use  of  these  two  models  is  suggested  for  the  analy- 
sis of  multiquality  water  systems.  The  physical 
model  is  most  effectively  used  for  testing  physical 
phenomena  and  for  examination  of  real  control 
systems.  The  computer  model  is  more  suitable  for 
sensitivity  analysis  and  quick  checks.  (Author's 
abstract) 
W88-05612 


HIERARCHICAL  ALGORITHM  FOR  WATER 
SUPPLY  EXPANSION, 

Lower  Colorado  River  Authority,  Austin,  TX. 

Water  Policy  and  Programs  Div. 

For  primary  bibliographic  entry  see  Field  6A. 

W88-05641 


UPGRADING  FILTRATION  TO  MEET  PEND- 
ING STANDARDS:  PART  II.  STRUCTURAL 
AND  EQUIPMENT  IMPROVEMENTS, 

Hazen  and  Sawyer,  New  York. 

G.  P.  Fulton. 

Public  Works  PUWOAH,  Vol.  118,  No.  8,  p  68-72, 

August,  1987.  7  fig. 

Descriptors:  'Filtration,  'Water  treatment.  'Water 
quality  standards,  'Drinking  water,  'Filters, 
Standards,  Detention  time,  Mixing,  Chemical  treat- 
ment, Baffles,  Flocculation,  Settling  tanks,  Mainte- 
nance, Process  control,  Optimization. 

Structural  and  equipment  improvements  are  dis- 
cussed for  upgrading  filtration  to  meet  pending 
standards.  These  include  measures  for  eliminating 
short  circuiting,  which  hampers  the  performance 
of  mixing  and  settling  basins  and  causes  other 
problems.  Flash  mixing  is  used  to  thoroughly  dis- 
perse chemicals  in  the  incoming  water  flow.  The 
design  and  operation  of  flash  mixers,  flocculators, 
settling  tanks,  and  drinking  water  filters  are  dis- 
cussed. The  most  important  features  of  flash  mixer 
design  include  circulation  capacity,  point  of  chemi- 
cal introduction,  and  detention  time.  The  two  most 
common  problems  with  flocculation  include  short 
circuiting  of  the  process  flow  through  flocculator 
basins  and  lack  of  flexibility  in  energy  input  ap- 
plied by  mechanical  paddles  or  agitators.  Short 
circuiting  of  flow-through  is  also  the  basic  cause  of 
inefficiency  in  settling  tanks.  Filtration  problems 
include  improper  media,  backwash  systems,  sur- 
face wash  systems,  and  rate  control.  Overall  plan- 
ning improvements  are  suggested,  including  meas- 
ures for  achieving  turbidity  standards,  cleaning  or 
replacement  of  filter  media,  and  chemical  feed 
adjustment  testing  to  optimize  coagulant  feed  and 
solids  conditioning.  (Doria-PTT) 
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STANDARD  MODKI.   DESIGNS   FOR   RURAL 
WATER  SUPPLIES. 

World    Health   Organization.   Copenhagen   (Den- 
mark). Regional  Office  for  Europe. 
For  primary  bibliographic  entry  see  Field  8A. 
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DRINKING  WATER  MICROBIOLOGY. 

Special  Issue  of  the  Journal  of  Environmental  Pa- 
thology, Toxicology  and  Oncology,  Volume  7, 
No.  5/6,  May- August,  1987.  365  p.  Edited  by  Dean 
O.  Cliver,  and  Ruth  A.  Newman. 

Descriptors:  'Drinking  water,  'Water  treatment, 
•Water  distribution,  'Water  quality  control,  'Mi- 
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Fungi,  Water  quality  management,  Potable  water, 
Design  standards,  Public  health. 

Water  for  potable  use  should  be  taken  from  the 
best  source  available  to  the  community.  If  the 
quality  of  the  sources  does  not  meet  appropriate 
criteria  and  standards  for  safety,  treatment  must  be 
developed  to  protect  the  public  health.  From  long 
experience,  the  effects  produced  by  each  of  the 
major  water  treatment  procedures  the  pathogens 
present  in  the  water  and  what  effect  changes  in 
treatment  may  have  on  the  indicator  systems  by 
which  the  quality  of  the  water  is  monitored  are 
known.  Few  unit  processes  in  water  treatment, 
other  than  disinfection,  have  been  designed  specifi- 
cally to  act  upon  the  microorganisms  present  in  the 
water.  Therefore,  reductions  of  pathogens  as  a 
result  of  these  processes  are  largely  fortuitous.  No 
matter  how  excellent  the  quality  of  drinking  water 
may  be  when  the  treatment  plant  is  finished,  the 
responsibility  of  the  water  utility  must  extend  to 
safe  storage  and  distribution  of  water  to  the  service 
connection  at  the  point  where  the  water  is  used. 
Though  the  principal  emphasis  in  this  report  is  on 
the  effects  of  water  and  of  drinking  water  technol- 
ogy upon  microorganisms,  it  is  also  obvious  that 
some  microorganisms  are  capable  of  significant 
effects  upon  their  immediate  environment  and  that 
these  effects  must  be  considered  in  discussing 
water  treatment  and  distribution.  Problem  areas 
include  the  degradation  of  surfaces  in  contact  with 
drinking  water,  as  a  result  of  organic  or  inorganic 
reactions  induced  by  microbes,  and  the  influence 
of  accumulated  microbial  cells  upon  the  functions 
of  water  treatment  resins  and  on  the  mains  through 
which  water  is  expected  to  flow.  The  technologi- 
cal problems  which  may  result  from  microbial 
growth  during  treatment  and  distribution  of  public 
water  supplies  are  part  of  the  task  of  providing 
water  to  the  consumer;  however,  drinking  water, 
in  some  situations,  must  be  held  in  a  static  condi- 
tion for  substantial  periods  of  time.  Two  such 
applications  are  that  of  supplying  drinking  water 
aboard  ships  and  that  of  packaging  drinking  water 
in  containers  for  emergency  use  or  for  commercial 
distribution.  Each  of  these  technological  problems 
may  appear  to  lie  outside  the  traditional  scope  of 
drinking  water  microbiology,  but  are  included  be- 
cause they  are  significant  to  the  task  of  providing 
safe,  palatable  drinking  water  to  the  consuming 
public.  (Lantz-PTT) 
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COMPUTERS  IN  THE  WATER  INDUSTRY: 
IMPACT  ON  THE  REGULATORY  PROCESS, 

Environmental     Protection    Agency,    Cincinnati, 
OH.  Drinking  Water  Research  Div. 
R.  M.  Clark. 

Available  from  the  National  Technical  Information 
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Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
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Descriptors:  'Water  quality  control,  'Water  treat- 
ment, 'Computer  models,  Model  studies.  Regula- 
tions, Toxicity,  Drinking  water,  Coliforms,  Case 
studies. 

The  Environmental  Protection  Agency's  (EPA) 
Drinking  Water  Research  Division  (DWRD)  is 
responsible  for  evaluating  the  various  types  of 
treatment  technologies  that  might  be  considered 
for  meeting  the  Maximum  Contaminant  Levels 
(MCLs).  The  traditional  approach  is  to  evaluate 


the  kinetics  of  a  process  at  the  bench-scale,  study  it 
at  the  pilot  plant  scale,  and  then  evaluate  cost  and 
performance  of  a  treatment  technology  at  the  field 
stale  whenever  possible  Although  this  traditional 
approach  is  dependable  it  is  also  time  consuming 
Because  of  the  accelerated  time  frame  for  regula- 
tion along  with  the  increased  number  of  contami- 
nants to  be  regulated  using  such  a  deliberate  proto- 
col is  not  possible.  Therefore,  the  DWRD  has 
increasingly  turned  to  computer  modeling  and  sim- 
ulation as  a  means  of  providing  support  for  the 
technology  evaluation  process.  This  study  concen- 
trates on  the  use  of  modeling  in  evaluating  drink- 
ing water  technology.  Modeling  has  both  benefits 
and  shortcomings  which  have  implications  for  the 
regulated  drinking  water  utilities  and  the  imple- 
mentors  of  regulations  including  States  and  the 
EPA.  Three  examples  of  modeling  are  presented 
which  are  explored  in  some  detail.  One  example,  a 
toxic  screening  model  for  surface  water  sources 
has  been  completed  with  positive  results.  A  second 
example,  a  compliance  study  dealing  with  coliform 
in  surface  waters  has  led  to  confusing  and  poten- 
tially misleading  conclusions.  The  third  example,  a 
technology  evaluation  model,  is  underway  and  will 
have  significance  for  the  water  supply  industry.  A 
brief  review  of  DWRD's  overall  modeling  activi- 
ties is  also  presented.  (Lantz-PTT) 
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The  amendments  to  the  Safe  Drinking  Water  Act 
will  require  an  extensive  evaluation  of  the  feasibili- 
ty for  removing  organic  compounds  using  granular 
activated  carbon  (GAC).  In  order  to  meet  very 
short  deadlines  for  technology  evaluation,  the 
Drinking  Water  Research  Division  has  incorporat- 
ed the  use  of  microcolumn  and  adsorption  model- 
ing combined  with  cost  models  to  make  full  scale 
projections  for  the  performance  of  GAC  systems. 
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Analysis  has  been  performed  on  a  representative 
list  of  compounds.  For  poorly  adsorbed  com- 
pounds, the  minimum  cost  system  is  associated 
with  snorter  empty  bed  contact  times  (EBCTs). 
However,  this  must  be  evaluated  case  by  case,  and 
depends  on  influent  concentration  and  effluent 
goals.  For  some  compounds,  there  may  be  a  range 
of  EBCTs  at  which  cost  is  near  minimum  as  shown 
in  the  1,2-dibromethane  example.  All  of  these  com- 
pounds have  been  analyzed  as  if  they  were  single 
solutes  when  in  reality  they  will  occur  in  nature  as 
part  of  a  mixture.  However,  the  analysis  presented 
in  this  paper  should  be  useful  for  preliminary  plan- 
ning. (Lantz-PTT) 
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'Performance  evaluation,  'Potable  water,  Domes- 
tic water,  Filtration,  Filters,  Drinking  water, 
Carbon  filters. 

The  performance  of  a  home  water  treatment 
system  (Continental  Model  350,  Everpure  AC4- 
THM,  Aqualux  CB-4,  Culligan  Model  SG-2,  or 
Amway)  using  activated  carbon  combines  the 
system  design,  type  and  amount  of  carbon,  and  the 
amount  of  time  the  water  is  in  contact  with  the 
carbon.  An  efficient  system  will  achieve  high  re- 
moval rates,  averaging  90%  for  trihalomethanes 
and  95%  for  other  halogenated  organics,  over  the 
filter's  lifetime  capacity.  In  addition  to  its  average 
performance,  the  removal  percentage  range  over 
filter  life  is  important,  i.e.,  beginning  and  ending 
performance  figures.  The  rated  gallonage  for  each 
filter  should  be  examined  and  redefined,  if  neces- 
sary, to  achieve  high-performance  removal  rates 
over  filter  life.  Generally,  removal  percentages  are 
higher  when  the  filter  is  first  put  on  line  and  drops 
as  the  rated  capacity  is  reached.  The  degree  of 
reduction  will  separate  a  good  filter  from  a  poor 
performer.  Obviously,  a  rupture  in  the  filter  will 
cause  a  sudden  drop  in  performance.  Carbon  load- 
ing is  a  more  reasonable  explanation.  As  the  active 
sites  of  the  carbon  become  filled,  the  ratio  of  the 
number  of  available  sites  to  the  contaminant  con- 
centration decreases,  resulting  in  a  decrease  in 
filter  performance.  With  the  exception  of  the  Culli- 
gan unit,  the  recommended  filters  exhibited  excel- 
lent performance  over  the  filter  life.  The  Culligan 
unit  had  an  extended  rated  gallonage  of  4,000 
which  attributed  to  its  slightly  decreased  perform- 
ance. Extended  lifetime  capacities  prompt  the  need 
for  a  maximum  filter  replacement  time.  A  replace- 
ment every  6  months  would  be  a  practical  yet 
acceptable  value.  Some  manufacturers  recommend 
one  a  year.  One  of  the  inherent  dangers  with  a 
longer  replacement  time  is  the  potential  for  in- 
creasing bacterial  growth  and/or  bacterial  or 
chemical  unloading.  Inevitably  these  filters  will 
degrade  with  time  and  use.  The  establishment  of  a 
maximum  time  limit,  not  to  exceed  rated  gallonage, 
would  add  an  additional  margin  of  safety  to  their 
use.  (Lantz-PTT) 
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TREATMENT  OF  DRINKING  WATER  FOR 
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Proceedings  of  the  Second  National  Conference  on 
Drinking  Water,  Edmonton,  Canada,  April  7  and 
8,  1986.  Pergamon  Press,  New  York.  1987.  383  p. 
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Descriptors:  'Drinking  water,  'Water  quality  con- 
trol, 'Organic  compounds,  'Water  treatment,  Con- 
ferences, Regulations,  Potable  water,  Information 
exchange. 


The  proceedings  of  the  Second  National  Confer- 
ence on  Drinking  Water  held  in  Edmonton,  Alber- 
ta, on  April  7th  and  8th,  1986,  are  presented.  The 
theme  of  the  conference  was  'Treatment  for  Or- 
ganic Contaminants'  and  the  objective  was  to  bring 
together  practitioners,  regulatory  personnel  and 
researchers  concerned  with  treatment  technologies 
for  these  contaminants  in  drinking  water.  Informa- 
tion on  existing  and  emerging  processes  used  in 
Canada,  the  United  States  and  Europe  was  present- 
ed. The  conference  presented  and  assessed  the 
state-of-the-art  of  treatment  for  organic  contami- 
nants and  examined  possible  future  directions  for 
Canada.  (See  W88-05810  thru  W88-05830)  (Lantz- 
PTT) 
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A  recent  survey  conducted  by  the  Department  of 
Health  and  Welfare  in  metropolitan  centers  in 
Canada  showed  that  some  kind  of  in-home  device 
is  used  to  treat  municipal  water  supplies  in  about 
3%  of  homes.  About  half  of  these  devices  employ 
activated  carbon  filters  about  which  the  Depart- 
ment has  serious  concerns  because  of  the  possibili- 
ty of  bacterial  growth  on  the  filters.  Other  classes 
of  devices  are  not  without  their  drawbacks;  those 
based  upon  iodine  can  lead  to  an  excessive  intake 
of  this  chemical  and  can  affect  thyroid  activity; 
ones  based  on  U.V.  light  may  lack  monitoring 
instruments  to  ensure  the  proper  dose  of  bacteri- 
cidal U.V.  radiation.  The  Department  has  encour- 
aged 'self-regulation'  within  this  industry  by  work- 
ing closely  with  the  Canadian  Water  Quality  Asso- 
ciation, to  which  95%  of  water  treatment  device 
manufacturers  belong,  in  devising  a  code  of  prac- 
tice with  respect  to  device  performance  and  adver- 
tising. Indications  are  that  this  approach  is  having 
only  limited  success.  Most  small  communities  and 
rural  homes  in  Canada  use  groundwater  as  their 
source  of  supply.  The  assumption  that  groundwat- 
er is  contaminant  free  is  now  in  question  since 
organic  compounds  have  been  detected  in  ground- 
waters at  much  higher  concentrations  than  those 
found  in  surface  water  supplies.  The  Department, 
of  course,  has  always  recognized  the  traditional 
role  of  the  provinces  and  municipalities  regarding 
the  construction,  operation  and  maintenance  of 
water  treatment  plants.  One  of  the  most  widely 
used  treatment  chemicals  is  chlorine  which  is  used 
as  a  disinfectant  and  as  an  oxidant  to  degrade 
organic  substances  and  ammonia.  Chlorination 
gives  rise  to  the  formation  of  chloroform  and  other 
trihalomethanes  and  additional  chlorinated  by- 
products many  of  which  may  be  toxic  under  cer- 
tain conditions.  A  look  at  alternative  disinfectants, 
however,  suggests  that  the  well-proven  chlorina- 
tion process  should  not  be  abandoned,  since  there 
is  very  limited  knowledge  about  the  alternatives. 
Canada  has  no  national  drinking  water  standards 
mandated  by,  or  enforceable  through,  legislation. 
There  is  increasing  pressure,  however,  from  the 
environmental  lobby  and  Boards  of  Health  for 
legally  enforceable  standards  for  drinking  water 
quality.  Cabinet  ministers  will  soon  discuss  the 
need  to  introduce  new  legislation  on  this  matter.  It 
is  too  early  to  say  what  such  legislation  might 
contain,  but  it  should  be  recognized  that  this  alone 
will  not  ensure  the  supply  of  clean,  safe  drinking 
water.  (See  also  W88-05809)  (Lantz-PTT) 
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In  Canada,  both  federal  and  provincial  govern- 
ments have  responsibilities  related  to  drinking 
water.  In  general,  provincial  governments  are  re- 
sponsible for  an  adequate,  safe  supply,  whereas  the 
federal  Department  of  National  Health  and  Wel- 
fare develops  quality  guidelines  and  conducts  re- 
search. The  Guidelines  for  Canadian  Drinking 
Water  Quality  were  published  in  1978  and  include 
maximum  acceptable  concentrations  for  21  organic 
chemicals  of  health  concern,  16  of  which  are  pesti- 
cides. These  guidelines  are  now  in  the  process  of 
revisions,  again  through  a  federal-provincial  mech- 
anism. Emphasis  is  being  placed  on  organic  con- 
taminants. In  addition  to  re-evaluating  the  guide- 
lines for  phenols,  pesticides,  and  trihalomethanes, 
the  need  for  guidelines  for  a  variety  of  other 
organic  substances  is  being  considered.  These  in- 
clude benzene,  and  alkylated  derivatives,  chloro- 
benzenes,  chlorinated  ethylenes,  dichloromethane, 
chlorinated  ethanes,  carbon  tetrachloride,  dioxins, 
and  benzo(a)pyrene.  It  is  also  intended  that  the  list 
of  pesticides  for  which  maximum  acceptable  levels 
are  specified  should  be  updated  to  reflect  current 
usage.  Guidelines  are  now  being  developed  for  41 
pesticides,  with  an  approach  similar  to  that  being 
used  for  deriving  the  original  1978  guidelines. 
However,  more  of  the  chemicals  now  under  con- 
sideration are  being  dealt  with  as  carcinogens  than 
was  the  case  in  1978.  (See  also  W88-05809)  (Lantz- 
PTT) 
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Comprehensive  regulations  are  being  developed  to 
limit  human  exposure  to  contamination  in  drinking 
water  by  the  U.S.  EPA  under  the  authority  of  the 
Safe  Drinking  Water  Act.  These  regulations  are 
being  developed  in  several  phases  and  will  include 
synthetic  organic  chemicals,  inorganic  chemicals, 
microbiological  contaminants  and  radionuclides. 
This  paper  addresses  synthetic  organic  chemicals 
(SOCs)  including  volatile  organic  chemicals  (e.g., 
trichloroethylene),  pesticides,  and  other  SOCs 
such  as  PCBs  or  trihalomethanes.  The  regulatory 
and  scientific  basis  for  proposed  and  final  regula- 
tions are  discussed  including:  (1)  occurrence  in 
drinking  water  and  human  exposure;  (2)  human 
health  risks;  (3)  analytical  methods  and  monitoring; 
and  (4)  treatment  and  costs  of  control.  (See  also 
W88-05809)  (Author's  abstract) 
W88-05812 


ORGANIC   CONTAMINANTS    IN    DRINKING 
WATER:  WHAT,  WHERE,  WHEN  AND  HOW, 

Ontario  Ministry  of  the  Environment,   Toronto. 

Water  Resources  Branch. 

For  primary   bibliographic   entry  see  Field   5G. 
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USE  OF  OZONE  AND  GRANULAR  AC  1 1\  \  I 
ED  CARBON  IN  DRINKING  WATER  TREAT- 
MENT. 

Karlsruhe  Univ.  (Germany,  F.R.).  Engler-Bunte 
Inst. 

H.  Sontheimer,  and  C.  Hubele. 
IN:  Treatment  of  Drinking  Water  for  Organic- 
Contaminants.  Proceedings  of  the  Second  National 
Conference  on  Drinking  Water,  Edmonton, 
Canada,  April  7  and  8,  1986.  Pergamon  Press,  New 
York.  1987.  p  45-66,  21  fig,  4  tab,  21  ref. 

Descriptors:  'Ozonation,  'Activated  carbon,  'Fil- 
tration, 'Drinking  water,  'Disinfection,  'Water 
treatment,  'Water  quality  control,  Ozone,  Bio- 
mass,  Model  studies,  Trihalomethanes,  Germany, 
Pilot  plants,  Biodegradation,  Bacterial  growth. 

Since  its  first  application  about  30  years  ago,  the 
process  combination  ozonation/granular  activated 
carbon  filtration  has  become  an  important  treat- 
ment step  in  German  water  works,  especially, 
when  the  importance  of  biodegradation  was  recog- 
nized. Detailed  studies  at  the  Mulheim  water 
works  have  shown  that  good  drinking  water  qual- 
ity can  be  obtained  from  polluted  surface  water 
without  high  chlorine  doses.  Exhaustive  research 
work  with  pilot  plants  during  the  last  years  has 
provided  more  information  on  the  interaction  of 
adsorption  and  biodegradation.  Model  calculations 
using  the  Film-Biofilm-Homogeneous  Diffusion 
model  have  shown  the  importance  of  sequential 
biodegradation  of  rapidly  and  slowly  degradable 
substances  within  the  filters,  as  well  as  of  biomass 
displacement.  The  Film-Homogeneous-Diffusion 
model  and  an  equilibrium  model  can,  based  on 
adsorption  equilibrium  data,  be  applied  for  the 
optimization  of  the  process.  The  analysis  of  bacte- 
rial growth  rates  allows  the  characterization  of 
substrates  and  the  assessment  of  possible  regrowth 
in  the  water  distribution  system.  The  data  confirm 
that  breakpoint  chlorination,  as  an  important  treat- 
ment step  for  surface  water,  can  be  replaced  by  the 
process  combination  ozone/granular  activated 
carbon  filter  or  ozone/ground  filtration.  This  usu- 
ally prevents  trihalomethane  and  TOX  formation, 
resulting  in  a  much  better  drinking  water  quality 
than  the  classical  processes  which  include  break- 
point chlorination.  (See  also  W88-05809)  (Lantz- 
PTT) 
W88-05814 


OPERATION  OF  FULL-SCALE  GRANULAR 
ACTIVATED  CARBON  CONTACTORS  FOR 
REMOVAL  OF  ORGANICS, 

Buffalo   Pound   Water   Treatment   Plant,    Regina 

(Saskatchewan). 

L.  Gammie,  and  G.  Giesbrecht. 

IN:  Treatment   of  Drinking   Water   for   Organic 

Contaminants.  Proceedings  of  the  Second  National 

Conference     on     Drinking     Water,     Edmonton, 

Canada,  April  7  and  8,  1986.  Pergamon  Press,  New 

York.  1987.  p  67-86,  15  fig,  5  tab,  24  ref. 

Descriptors:  'Activated  carbon,  'Organic  com- 
pounds, 'Water  treatment,  'Water  quality  control, 
Tasts,  Ordor  control,  Buffalo  Pound  Water  Treat- 
ment, Organic  carbon,  Trihalomethanes,  Algae, 
Chlorine,  Pesticides,  Polychlorinated  biphenyls, 
Activated  carbon,  Nitrogen,  Flow  rate. 

A  full-scale  post-filtration  carbon  contactor  system 
was  installed  at  the  Buffalo  Pound  Water  Treat- 
ment Plant  in  June,  1985  and  was  operated  success- 
fully during  the  summer  and  fall  of  1985  for  re- 
moval of  odor,  trihalomethanes  and  total  organic 
carbon.  Breakthrough  curves,  cumulative  loadings 
and  carbon  exhaustion  rates  were  calculated  from 
the  contactor  monitoring  data.  Benefits  of  the 
system  are:  (1)  removal  of  algae  tastes  and  odors 
for  about  100  days  and  very  low  level  odor  break- 
through for  an  additional  40  days;  (2)  mean  remov- 
al of  63%  of  granular  activated  carbon  (GAC) 
influent  total  organic  carbon  (TOC)  over  140  days, 
with  effluent  levels  below  2  mg/L  for  the  whole 
period;  (3)  mean  removal  of  64%  of  GAC  influent 
trihalomethane  (TTHM)  over  140  days,  with  efflu- 
ent levels  consistently  below  40  micrograms/L;  (4) 
better  free  chlorine  residuals  in  the  distribution 
systems  and  lower  standard  plate  count  bacteria 
levels;  (50  expected  protection  from  a  wide  range 
of  contaminant  spills  (pesticides,  PCBs,  etc.)  in  the 


source.  Limitations  of  the  system  include:  (I) 
breakthrough  of  TOC,  TTHMs  is  fust  and  effluent 
levels  would  soon  reach  unacceptable  limits  if  in- 
fluent levels  were  high;  (2)  post-ehlonnation  of 
GAC  effluent  wuter  produced  minor  chlorinous 
odors;  (3)  carbon  exhaustion  rates  were  higher 
than  expected  with  the  bottom  portion  of  the 
carbon  bed  being  less  effective  than  top  layers;  (4) 
organic  nitrogen  is  not  effectively  removed  by 
GAC;  (5)  flow  rate  has  a  very  noticeable  effect  on 
performance;  (6)  removal  efficiencies  appear  to 
decrease  with  bed  depth,  perhaps  related  to  carbon 
particle  size;  and  (7)  it  is  difficult  to  predict  param- 
eter breakthroughs  with  time  (not  linear  with  bed 
depth).  (See  also  W88-05809)  (Lantz-PTT) 
W88-05815 


OPTIMIZATION  OF  ORGANIC  REMOVAL 
THROUGH  THE  WATER  TREATMENT  PROC- 
ESS: SAND  REPLACEMENT  OR  POST-AD- 
SORBER FOR  GRANULAR  ACTIVATED 
CARBON  FILTRATION, 

Lyonnaise  des  Eaux,  Le  Pecq  (France).  Lab.  Cen- 
tral. 

M.  R.  Wiesner,  J.  J.  Rook,  and  F.  Fiessinger. 
IN:  Treatment  of  Drinking  Water  for  Organic 
Contaminants.  Proceedings  of  the  Second  National 
Conference  on  Drinking  Water,  Edmonton, 
Canada,  April  7  and  8,  1986.  Pergamon  Press,  New 
York.  1987.  p  87-105,  10  fig,  4  tab,  24  ref. 

Descriptors:  'Water  treatment,  'Water  quality 
control,  'Organic  compounds,  Mathematical 
models,  Activated  carbon,  Filtration,  Organic 
carbon,  Adsorption,  Backwash,  Costs,  Economic 
aspects,  Model  studies. 

Mathematical  models  for  headloss  development 
and  adsorption  of  dissolved  organics  were  validat- 
ed for  use  in  predicting  the  optimal  location  of 
granular  activated  carbon  (GAC)  in  water  treat- 
ment; either  as  a  replacement  for  sand  in  conven- 
tional gravity  filters,  or  after  sand  filtration  in  post 
adsorbers.  The  combination  of  two  predictive 
models  for  filtration  and  adsorption  has  proven  to 
be  an  efficient  tool  in  assessing  GAC  treatment.  At 
a  given  filtration  rate,  backwash  frequency  will  be 
most  sensitive  to  particle  concentration  at  the  low 
concentrations  encountered  in  settled  and  filtered 
waters.  Even  relatively  infrequent  backwashing 
will  tend  to  disrupt  the  adsorption  front  in  a  filter. 
In  choosing  between  first  stage  versus  second  stage 
GAC  filtration,  this  work  suggests  the  following: 
(1)  when  total  organic  carbon  removals  by  adsorp- 
tion of  <40%  are  sufficient,  first  stage  GAC  filtra- 
tion will  provide  adsorptive  capacity  which  is  at 
least  as  good  as  that  of  a  post-adsorber;  (2)  where 
higher  removals  are  desired,  post-adsorbers  may 
present  certain  technical  advantages.  Their  design 
may  provide  for  better  adsorption  conditions  with 
longer  contact  time,  undisturbed  adsorption  front 
and  a  smaller  diameter;  (3)  where  second  stage 
contactors  are  provided  for,  the  time  between 
backwashes  should  be  about  the  same  as  the  time 
to  GAC  regeneration;  (4)  backwashing  of  second 
stage  contactors  such  as  is  required  for  the  control 
of  undesirable  biological  growth,  may  eliminate 
the  technical  advantage  of  second  stage  GAC  fil- 
tration; and  (5)  the  cost  effectiveness  of  second 
stage  filters  will  depend  on  their  ability  to  offset 
additional  capital  costs  through  more  efficient  use 
of  GAC  capacity.  (See  also  W88-05809)  (Lantz- 
PTT) 
W88-05816 


OXIDATION  BYPRODUCTS  FROM  DRINK- 
ING WATER  TREATMENT, 

Rice  International  Consulting  Enterprises,  Aston, 

MD. 

R.  G.  Rice,  and  M.  Gomez-Taylor. 

IN:   Treatment   of  Drinking   Water   for   Organic 

Contaminants.  Proceedings  of  the  Second  National 

Conference     on     Drinking     Water,     Edmonton, 

Canada,  April  7  and  8,  1986.  Pergamon  Press,  New 

York.  1987.  p  107-133,  4  tab,  72  ref. 

Descriptors:  'Oxidation,  'Water  treatment,  'Disin- 
fection, 'Byproducts,  'Drinking  water,  'Water 
quality  control,  Literature  review,  Chlorine,  Chlo- 
rine dioxide,  Chloramine,  Ozone,  Chemical  reac- 
tions, Nitrites,  Chloro-nitrile  compounds. 


Results  art-  clisi  ussed  <>l 'a  detailed  literature  review 
of  the  organic  and  inorganic  by-products  that  have 
been  identified  as  being  formed  in  aqueous  lolution 
with  four  of  the  strong  oxidizing/disinfecting 
agents  commonly  employed  in  drinking  water 
treatment.  These  agents  are:  chlorine,  chlorine  di- 
oxide, chloramine,  and  ozone.  Significant  findings 
include  the  production  of  similar  nonchlorinated 
organic  oxidation  products  from  chlorine,  chlorine 
dioxide  and  ozone.  In  addition,  all  three  chlorinous 
oxidants/disinfectants  can  produce  chlorinated  by- 
products under  certain  conditions.  The  presence  of 
chloro-nitrile  compounds  in  drinking  waters  is 
thought  to  arise  from  reactions  of  chlorine  or 
chloramine  to  amine/amide  functions  in  amino 
acids  or  proteinaceous  materials,  followed  by  de- 
hydrohalogenation.  These  nitriles  could  hydrolyze 
to  produce  the  corresponding  chloroacetic  acids.  It 
is  concluded  that  to  minimize  the  presence  of 
oxidation  by-products  in  drinking  waters,  the  con- 
centrations of  oxidizable  organic/inorganic  impuri- 
ties should  be  lowered  before  any  oxidizing  agent 
is  added.  (See  also  W88-05809)  (Author's  abstract) 
W88-05817 


PILOT  STUDIES  INTO  EFFECTS  OF  DISIN- 
FECTION STRATEGIES  ON  DRINKING 
WATER  QUALITY, 

Glenmore  Waterworks  Lab.,  Calgary  (Alberta). 
E.  E.  Hargesheimer,  G.  A.  Irvine,  A.  Badakhshan, 
and  R.  T.  Seidner. 

IN:  Treatment  of  Drinking  Water  for  Organic 
Contaminants.  Proceedings  of  the  Second  National 
Conference  on  Drinking  Water,  Edmonton, 
Canada,  April  7  and  8,  1986.  Pergamon  Press,  New 
York.  1987.  p  135-149,  10  fig,  16  ref. 

Descriptors:  'Pilot  plants,  'Disinfection,  'Drink- 
ing water,  'Water  quality,  Ozonation,  Chlorina- 
tion, Organic  compounds,  Aliphatic  hydrocarbons, 
Phenols,  Trichloroacetic  acid,  Chemical  reactions, 
Base-neutral  compounds. 

A  15.6  cu  m/day  design  capacity  pilot  plant  (PP) 
was  constructed  to  compare  ozonation  followed  by 
postchlorination  with  two  stage  chlorination  as 
practiced  by  the  550,000  cu  m/day  production 
capacity  City  of  Calgary  Glenmore  Water  Treat- 
ment Plant  (GWTP).  Design  considerations  for 
simulation  of  full  scale  treatment  conditions  in  the 
PP  model  were  implemented.  The  PP  was  run 
continuously  in  parallel  with  GWTP  for  more  than 
one  year  to  compare  the  efficacy  of  each  treatment 
with  seasonally  varying  raw  water  quality.  Five 
specific  organic  compound  groups  (base-neutral 
compounds,  phenols,  aliphatic  hydrocarbon  acids, 
halogenated  organic  acids  and  volatile  chlorinated 
compounds)  were  targeted  for  comparative  analy- 
sis. No  quantifiable  difference  in  base-neutral  com- 
pounds or  phenols  could  be  distinguished  between 
PP  and  GWTP  finished  water.  Aliphatic  hydrocar- 
bon acid  (C6-C20)  concentrations  in  PP  finished 
water  exceeded  those  in  GWTP.  Of  the  five  specif- 
ic organic  compound  groups  analyzed  in  this 
study,  chlorinated  acetic  acids  and  total  trihalo- 
methanes (TTHMs)  proved  to  be  valuable  quanti- 
tative indices  for  comparing  finished  water  quality 
obtained  from  the  two  treatment  trains.  A  simple 
ion  exchange  method  was  developed  and  success- 
fully applied  to  the  analysis  of  dichloroacetic  acid 
(DCAA)  and  trichloroacetic  acid  (TCAA)  in 
postchlorinated  finished  water.  PP  and  GWTP 
contained  similar  levels  of  DCAA  at  6.5  ppb  and 
7.7  pbb,  respectively.  However,  almost  twice  as 
much  TCAA  was  recovered  from  PP  finished 
water  (70.0  ppb)  than  from  GWTP  water  samples 
(36.0  ppb).  While  preozonation  increased  concen- 
trations of  both  aliphatic  and  halogenated  acids  in 
PP  finished  water,  TTHMs  were  lower  than  those 
formed  in  GWTP.  TTHMs  were  quantitated  im- 
mediately after  postchlorination  as  well  as  follow- 
ing a  24  hr  reaction  period  under  simulated  distri- 
bution system  conditions.  The  reduction  in  PP 
TTHMs  was  mostly  attributed  to  a  79%  reduction 
in  chloroform.  The  brominated  trihalomethanes  in 
PP  finished  water  shoed  less  overall  reduction 
(39%)  as  compared  to  GWTP.  (See  also  W88- 
05809)  (Author's  abstract) 
W88-05818 
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PILOT  PLANT  TREATMENT  TECHNIQUES 
FOR  TRIHALOMETHANE  PRECURSOR  RE- 
DUCTION -  SOME  FINANCIAL  IMPLICA- 
TIONS, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Civil  En- 
gineering. 

B.  R.  McLeod,  and  E.  Davis. 
IN:  Treatment  of  Drinking  Water  for  Organic 
Contaminants.  Proceedings  of  the  Second  National 
Conference  on  Drinking  Water,  Edmonton, 
Canada,  April  7  and  8,  1986.  Pergamon  Press,  New 
York.  1987.  p  151-160,  7  fig,  1  tab,  11  ref. 

Descriptors:  *Pilot  plants,  *Water  treatment, 
•Water  quality  control,  'Trihalomethanes,  'Eco- 
nomic aspects,  'Oxidation,  Humic  acids,  Model 
studies,  Costs,  Chlorine,  Chlorination,  Organic 
matter,  Energy,  Taste,  Odors,  Organic  matter, 
Hardness. 

Methods  are  described  which  were  used  in  a  model 
water  treatment  plant  to  try  to  reduce  the  trihalo- 
methane  precursors  in  a  water  that  is  used  for 
domestic  purposes.  The  water  is  hard,  contains 
much  organic  matter  which  produces  tastes  and 
odors,  which  is  usually  oxidized  using  free  chlorine 
chlorination.  The  treatment  is  found  to  produce  an 
unacceptable  level  of  trihalomethanes  (THMs)  in 
the  finished  water.  The  THM  precursors  in  raw 
Parkland  water  are  very  resistant  to  accepted  re- 
duction methods  and  do  not  act  in  a  manner  similar 
to  laboratory  water  composed  of  humic  acid  in 
distilled  water.  The  only  method  investigated  in 
the  laboratory  which  resulted  in  a  significant  re- 
duction of  THMs,  and  which  produced  a  satisfac- 
tory appearing  water  was  the  hydrogen  peroxide 
ultraviolet  radiation  method.  This  method  just 
barely  satisfied  the  criterion  of  the  evaluation  that 
the  cost  of  the  treated  water  would  not  be  in- 
creased two  fold  due  to  chemical  costs  alone.  No 
efforts  were  made  in  the  laboratory  to  minimize 
electrical  energy  costs  for  any  of  the  methods 
investigated.  If  a  cost  of  water  multiplying  factor 
(similar  to  the  two-fold  price  increase  limit  utilized 
for  chemical  costs)  was  established  and  applied  for 
the  actual  electrical  energy  costs  involved,  it  is 
reasonable  to  expect  that  the  overall  least  expen- 
sive treatment  method  would  be  one  of  those  that 
incorporated  chemical  application  alone,  and 
which  did  not  require  substantial  energy  input  as  a 
part  of  the  treatment  method.  Methods  other  than 
precursor  removal  must  be  investigated  in  order  to 
ensure  that  treated  Parkland  water  meets  existing 
and  future  THM  requirements.  (See  also  W88- 
05809)  (Lantz-PTT) 
W88-05819 


REDUCTION  OF  THE  HYGIENICALLY 
DOUBTFUL  CHLORINE  COMPOUNDS  WITH 
OZONE,  CHLORINE  AND  CHLORINE  DIOX- 
IDE, 

Eidgenoessische  Technische  Hochschule,  Zurich 
(Switzerland). 
M.  Schalekamp. 

IN:  Treatment  of  Drinking  Water  for  Organic 
Contaminants.  Proceedings  of  the  Second  National 
Conference  on  Drinking  Water,  Edmonton, 
Canada,  April  7  and  8,  1986.  Pergamon  Press,  New 
York.  1987.  p  161-184,  78  fig,  31  ref. 

Descriptors:  'Reduction,  'Chlorine,  'Ozone, 
'Chlorine  dioxide,  'Water  quality  control,  'Water 
treatment,  Drinking  water,  Chlorite,  Public  health, 
Trihalomethane,  Chlorate,  Toxins. 

With  the  advance  of  analytical  techniques  for  trace 
organics,  the  presence  of  chloroform  and  other 
trihalomethane  compounds  in  treated  drinking 
water  following  chlorination  was  established  in 
1974.  In  1975,  an  article  in  EPA-Report  No.  906 
established  the  carcinogenicity  of  some  of  these 
chlorinated  compounds.  The  outcome  of  this 
report  was  the  coming  into  force  of  various  regula- 
tions for  drinking  water.  Today  the  Rhine  River, 
for  example,  with  the  world's  largest  industrial 
potential  in  its  catchment  area,  exhibits  essentially 
fewer  trihalomethanes  in  its  raw  water  than  does 
treated  drinking  water  prepared  from  just  this  raw 
water.  Therefore,  along  with  the  denouncing  of 
chlorination  as  a  treatment  step,  other  disinfection 
alternatives  were  sought.  If  chlorine  dioxide  is 
used  in  place  of  chlorine,  no  chlorinated  hydrocar- 


bons are  created  during  the  oxidation  of  organic 
compounds.  However,  it  has  been  shown  that  with 
chlorine  dioxide  other,  unwanted  substances  are 
formed,  such  as  large  amounts  of  chlorite.  This 
substance  is,  as  with  nitrite,  a  producer  of  methe- 
moglobine  which  can  lead  to  'Blue  Babies'  symp- 
toms in  infants.  After  further  treatment  of  the 
water  with  ozone,  the  chlorite  is  oxidized  to  chlo- 
rate. At  the  present  time,  there  are  no  binding  legal 
limits  for  chlorate.  In  contrast  to  the  trihalometh- 
anes, it  is  not  carcinogenic.  However,  chlorate  also 
seems  to  be  suspect  toxicologically  and  its  forma- 
tion should  be  prevented  as  much  as  possible.  (See 
also  W88-05809)  (Lantz-PTT) 
W88-05820 


INVESTIGATIONS  ON  THE  INFLUENCE  OF 
ALGAL-DERIVED  ORGANIC  SUBSTANCES 
ON  FLOCCULATION  AND  FILTRATION, 

Wahnbachtalsperrenverband,  Siegburg  (Germany, 
F.R.). 

H.  Bernhardt,  O.  Hoyer,  B.  Lusse,  and  H.  Schell. 
IN:  Treatment  of  Drinking  Water  for  Organic 
Contaminants.  Proceedings  of  the  Second  National 
Conference  on  Drinking  Water,  Edmonton, 
Canada,  April  7  and  8,  1986.  Pergamon  Press,  New 
York.  1987.  p  185-216,  15  fig,  4  tab,  60  ref. 

Descriptors:  'Algae,  'Water  treatment,  'Organic 
matter,  'Flocculation,  'Filtration,  Organic  carbon, 
Hydrogen  ion  concentration,  Chemical  analysis, 
Anions,  Chemical  reactions,  Iron,  Calcium,  Chemi- 
cal bonds,  Turbidity. 

Algogenic  organic  matter  (EOM),  particularly 
acidic  higher  molecular  polymers  with  vicinal  hy- 
droxyl  and  carboxyl  groups,  influences  floccula- 
tion with  trivalent  metal  oxide  hydroxides  depend- 
ing on  the  pH.  At  low  concentrations  (<  or  =  1 
mg/DOC)  these  substances  can  behave  like  anionic 
flocculation  aids  depending  on  the  surface  concen- 
trations of  the  particulate,  disperse  substances.  At 
higher  concentrations,  destabilization  and  aggrega- 
tion of  floes  is  impaired  due  to  the  formation  of 
surface  and  mixed  ligand  complexes  with  the  triva- 
lent metal  oxide  hydroxides.  With  Fe:DOC  con- 
centration ratios  >  3,  the  disturbance  can  be  com- 
pensated to  different  extents  according  to  the 
structure  of  the  EOM.  The  mechanism  by  which 
low  concentrations  of  organic  matter  improve  floc- 
culation can  be  explained  by  its  attachment  to  the 
surface  of  the  quartz  particles  by  means  of  hydro- 
gen and  covalent  bonds,  thereby  favoring  the  ag- 
glomeration of  the  quartz  particles  already  destabi- 
lized by  polynuclear  hydroxo  complexes.  The  ag- 
glomeration could  occur  according  to  the  electro- 
static patch  model  and  is  substantially  helped  by 
the  algogenic  organic  matter,  which  behaves  like 
an  anionic  polyelectrolyte  forming  bridges  be- 
tween the  particles.  In  the  presence  of  higher 
concentrations  of  EOM  (>  1-2  mg/L  c  in  the  pres- 
ence of  5  mg/L  Fe  as  flocculant),  surface  and 
mixed  ligand  complexes  are  formed  between  the 
dissolved  polymer  anions  and  the  positively 
charged  iron  hydroxo  complexes  and  iron  oxide 
hydroxides  being  formed  after  addition  of  the 
ferric  salt.  This  reaction  inhibits  or  prevents  the 
destabilization  of  the  quartz  particles.  These  com- 
plexes are  colloidal  and  they  break  through  the 
filter  and  increase  the  turbidity  and  residual  Fe 
content  of  the  filtrate.  A  technically  feasible  coun- 
termeasure  which  can  be  taken  to  prevent  the 
flocculation  disturbance  is,  among  other  measures, 
the  addition  of  Ca(2  +  )  ions  before  flocculation. 
(See  also  W88-05809)  (Lantz-PTT) 
W88-05821 


NOVA  SCOTIA  EXPERIENCE  WITH  VOLA- 
TILE ORGANIC  CONTAMINANTS  IN  DRINK- 
ING WATER, 

Nova  Scotia  Dept.   of  Health,   Halifax.   Div.   of 
Public  Health  Engineering. 
P.  J.  Casey. 

IN:  Treatment  of  Drinking  Water  for  Organic 
Contaminants.  Proceedings  of  the  Second  National 
Conference  on  Drinking  Water,  Edmonton, 
Canada,  April  7  and  8,  1986.  Pergamon  Press,  New 
York.  1987.  p  217-223,  5  fig,  1  ref. 

Descriptors:  'Nova  Scotia,  'Organic  compounds, 
•Chlorination,     *Volatile     organics,     'Drinking 


water,  'Water  quality  control,  'Water  treatment, 
Trihalomethanes,  Polychlorinated  biphenyls,  Mon- 
itoring, Water  supply,  Aeration. 

A  short  history  of  the  concern  with  and  discovery 
of  organic  contaminants  in  Nova  Scotia  (Canada) 
public  water  supplies  illustrates  that  trihalometh- 
anes (THMs)  were  of  first  concern  (lae  70'3)  and 
were  discovered  in  varying  concentrations  in  all 
surface  water  supplies.  Direct  contamination  with 
volatile  organic  compounds  (VOCs)  was  then  dis- 
covered in  a  groundwater  supply  (Amherst)  as  a 
result  of  apprehension  over  PCBs.  Province-wide 
monitoring  turned  up  VOCs  in  two  more  supplies. 
Problems  were  encountered  in  analyzing  for  both 
THMs  and  VOCs  initially,  but  were  overcome.  No 
action  has  been  taken  to  alleviate  the  THM  prob- 
lem to  date  since  all  supplies  are  below  the  current 
maximum  acceptable  concentrations,  but  regular 
monitoring  is  being  maintained.  A  cooperative  in- 
vestigation with  the  Public  Service  Commission  of 
Halifax,  of  treatment  plant  modifications  that  may 
be  possible  to  minimize  the  occurrence  of  THMs, 
is  currently  underway.  The  findings  to  date  indi- 
cate that  the  reduction  or  elimination  of  pre-chlor- 
ination  reduces  THM  formation  considerably  and 
that  there  is  a  large  seasonal  variation  in  haloform 
concentration.  Unfortunately,  it  is  not  possible  to 
eliminate  pre-chlorination  for  very  long  at  this 
plant  without  the  formation  of  slime  on  the  filters. 
Measures  to  deal  with  VOCs  varied  from  discon- 
necting wells  from  the  system,  aeration  of  a  stor- 
age tank,  to  laboratory  evaluation  of  home  remov- 
al methods.  (See  also  W88-05809)  (Lantz-PTT) 
W88-05822 


EFFECTIVENESS  OF  AIR  STRIPPING 
VERSUS  ACTIVATED  CARBON  FOR  REMOV- 
AL OF  SELECTED  ORGANIC  CONTAMI- 
NANTS AT  ULTRA  LOW  LEVELS, 

GMP  Associates,  Inc.,  Honolulu,  HI. 

P.  B.  Melnyk,  W.  A.  Guirguis,  L.  A.  Mansfield, 

and  K.  Hayashida. 

IN:   Treatment  of  Drinking   Water   for  Organic 

Contaminants.  Proceedings  of  the  Second  National 

Conference     on     Drinking     Water,     Edmonton, 

Canada,  April  7  and  8,  1986.  Pergamon  Press,  New 

York.  1987.  p  225-239,  5  fig,  7  tab,  4  ref. 

Descriptors:  'Costs,  'Adsorption,  'Air  stripping, 
'Activated  carbon,  'Organic  compounds,  'Water 
treatment,  Ethylenedibromide,  Trichloropropane, 
Dibromochloropropane,  Well  water,  Water  qual- 
ity, Pilot  plants,  Economic  aspects,  Performance 
evaluation. 

Laboratory  and  pilot  plant  tests  were  conducted  to 
determine  the  effectiveness  of  air  stripping  versus 
adsorption  with  activated  carbon  in  removing 
combinations  of  ethylene  dibromide  (EDB)  and 
trichloropropane  (TCP)  or  dibromochloropropane 
(DBCP)  and  TCP  from  potable  well  water.  Initial 
concentrations  of  EDB  at  90  parts-per-trillion 
(ppt),  DBCP  at  75  ppt,  and  TCP  at  0.25  to  2.5 
parts-per-billion  (ppb)  were  reduced  to  below  their 
accepted  detection  limits  by  both  processes.  The 
design  parameters,  carbon  use  rate  and  transfer 
zone  height  were  determined  for  the  adsorption 
process.  Activated  carbon  adsorption  was  recom- 
mended over  either  desorption  method  considered 
as  the  treatment  method  to  implement  at  each  site. 
The  recommendation  was  based,  to  a  large  extent, 
on  relative  performance  and  treatment  costs.  With 
current  analytical  methods,  it  was  not  possible  to 
even  qualitatively  detect  the  presence  of  contami- 
nants in  effluent  samples  from  the  activated  carbon 
pilot  plant.  Waters  sampled  during  the  pilot  tests 
with  either  the  packed  tower  or  the  cooling  tower 
always  showed  a  contaminant  residual.  It  was  con- 
cluded that,  with  costs  at  least  comparable,  if  not 
less  than  the  alternatives,  the  superior  performance 
of  activated  carbon  warrants  its  selection  as  the 
technology  to  use.  (See  also  W88-05809)  (Lantz- 
PTT) 
W88-05823 


PILOT  SCALE  INVESTIGATION  OF  ALTER- 
NATIVE DRINKING  WATER  TREATMENT 
PROCESSES  AT  EDMONTON,  ALBERTA, 

Alberta  Univ.,   Edmonton.   Dept.  of  Civil  Engi- 


104 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Water  Treatment  and  Quality  Alteration — Group  5F 


necnng 

P.  M.  Ruck,  D.  Kellemlonk,  S.  A.  Daignault,  W. 

B.  Anderson,  and  D.  K.  Noot. 

IN:  Treatment   of  Drinking  Water   for  Organic 

Contaminants.  Proceedings  of  the  Second  National 

Conference     on     Drinking     Water,     Edmonton, 

Canada,  April  7  and  8,  1986.  Pergamon  Press.  New 

York.  1987.  p  241-261,  4  fig,  6  tab,  30  ref. 

Descriptors:  'Pilot  plants,  'Drinking  water, 
•Water  treatment,  'Edmonton,  'Disinfection,  Al- 
berta, Chlorination,  Chlorine,  Chloramine,  Ozone, 
Chlorine  dioxide,  Activated  carbon,  Adsorption, 
Toxicity,  Chemical  analysis,  Comparison  studies, 
Gas  chromatography. 

The  initial  results  of  a  pilot  scale  study  undertaken 
to  examine  the  effects  of  the  disinfectants  chlorine, 
chloramines,  chlorine  dioxide  and  ozone  on  drink- 
ing water  quality  are  described.  A  pilot  plant  con- 
structed of  organically  inert  materials  treated 
North  Saskatchewan  River  water  at  Edmonton, 
Alberta.  Four  parallel  process  trains  were  provid- 
ed, one  for  each  disinfectant.  Each  train  also  in- 
cluded granular  activated  carbon  (GAC).  Water 
samples  obtained  after  the  various  treatment  steps 
were  concentrated  on  XAD-2  resin.  Comparison 
and  evaluation  of  the  disinfectants  was  achieved 
through  gas  chromatography/mass  spectrometry 
(GC/MS)  analysis  in  parallel  with  mutagenicity 
screening  using  the  Ames  Salmonella  assay.  The 
results  reported  here  are  for  the  first  few  months  of 
the  study,  involving  winter  operation.  Except  on 
one  occasion,  the  water  was  non-mutagenic  prior 
to  oxidant  addition.  Mutagenic  activity  was  gener- 
ally present  following  chlorine  addition  but  was 
always  eliminated  by  S9  rat  liver  fraction.  No 
mutagenic  response  was  observed  in  the  chlorine 
dioxide  stream,  and  the  ozone  stream  was  not  yet 
operational  at  the  time  of  writing.  To-date,  muta- 
genicity has  been  completely  removed  by  GAC.  A 
large  number  of  organic  compounds  capable  of 
adsorbing  on  XAD-2  resin  were  present  in  the 
water  prior  to  oxidant  addition.  Gas  chromato- 
grams  of  XAD-2  eluates  showed  little  change  in 
the  organic  matrix  following  chloramination.  Chlo- 
rine dioxide  and  chlorine  addition  produced 
changes  in  the  gas  chromatograms,  and  some  com- 
pounds present  only  in  the  chlorine  stream  were 
tentatively  identified.  Samples  obtained  following 
granular  activated  carbon  adsorption  showed 
almost  a  complete  absence  of  gas  chromatographic 
compounds.  (See  also  W88-05809)  (Lantz-PTT) 
W88-05824 


ORGANIC  CONTAMINANT  CONTROL:  PILOT 
SCALE  STUDIES  AT  JEFFERSON  PARISH, 
LOUISIANA, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
B.  W.  Lykins,  W.  Koffskey,  and  R.  G.  Miller. 
IN:  Treatment  of  Drinking  Water  for  Organic 
Contaminants.  Proceedings  of  the  Second  National 
Conference  on  Drinking  Water,  Edmonton, 
Canada,  April  7  and  8,  1986.  Pergamon  Press,  New 
York.  1987.  p  263-282,  6  fig,  8  tab,  18  ref.  Contract 
No.  CS806925. 

Descriptors:  'Organic  compounds,  'Water  quality 
control,  'Pilot  plants,  'Water  treatment,  'Louisi- 
ana, 'Disinfection,  Chlorine,  Monochloramine, 
Chlorine  dioxide,  Ozone,  Chlorination,  Ozonation, 
Organic  carbon,  Toxicity,  Drinking  water,  Bioas- 
say. 

Disinfection  of  drinking  water  in  the  United  States 
is  accomplished  by  four  major  disinfectants:  chlo- 
rine, monochloramine,  chlorine  dioxide,  and 
ozone.  These  four  disinfectants  were  applied  to 
four  parallel  streams  in  a  pilot  plant  located  at 
Jefferson  Parish,  Louisiana.  Several  organics,  in- 
cluding surrogates  such  as  total  organic  carbon  and 
total  organic  halide,  were  evaluated  to  investigate 
the  effects  of  disinfection  and  treatment  by  sand 
filtration  and  granular  activated  carbon  (GAC) 
adsorption.  Also,  five  toxicological  tests  were  con- 
ducted to  determine  the  general  toxicity  and  the 
mutagenic/carcinogenic  potential  of  disinfection 
and/or  GAC  adsorption.  Results  of  the  study 
showed  that  ozonation  produced  less  organics  in 
most  but  not  all  cases.  The  short  term  animal 
toxicological  studies  revealed  difficulties  in  analyz- 


ing actual  drinking  waters  lor  detectable  toxic 
effects.  (See  also  W88-05809)  (Author's  abstract) 
W88-05825 


DESIGN  OF  PILOT  PROGRAM  FOR  ORGAN- 
ICS REMOVAL  AT  NIAGARA  FALLS, 

MacLaren  Plansearch,  Inc.,  Toronto  (Ontario). 
J.  N.  Hilton,  R.  F.  Machacek,  M.  C.  Kavanaugh, 
and  K.  J.  Roberts. 

IN:  Treatment  of  Drinking  Water  for  Organic 
Contaminants.  Proceedings  of  the  Second  National 
Conference  on  Drinking  Water,  Edmonton, 
Canada,  April  7  and  8,  1986.  Pergamon  Press,  New 
York.  1987.  p  283-297,  4  fig,  2  tab,  9  ref. 

Descriptors:  'Pilot  plants,  'Niagara  Falls,  'Organ- 
ic compounds,  'Water  treatment,  'Ontario,  Drink- 
ing water,  Activated  carbon,  Niagara  River, 
Model  studies,  Organic  carbon,  Canada,  Process 
control,  Monitoring. 

As  public  concern  for  the  quality  of  drinking  water 
in  Ontario  continues  to  grow,  considerable  re- 
search has  been  undertaken  to  re-examine  conven- 
tional treatment  methodologies  as  well  as  alternate 
processes  for  the  removal  of  trace  levels  of  organic 
chemicals,  including  adsorption  by  granular  acti- 
vated carbon  (GAC).  This  project  has  been  under- 
taken to  determine  the  following:  the  effectiveness 
of  optimized  conventional  drinking  water  treat- 
ment for  the  removal  of  trace  organic  contami- 
nants; the  effectiveness  of  activated  carbon  adsorp- 
tion removals  of  trace  organic  contaminants  when 
used  in  the  add-on  contactor  mode;  and,  process 
operational  parameters  for  the  optimized  operation 
of  full  scale  water  treatment  plants  and  GAC  ad- 
sorbers used  in  the  add-on  mode  for  organics  re- 
moval. Jar  testing  and  pilot  plant  operations  were 
conducted  on  site  at  the  Niagara  Falls  Water 
Treatment  Plant,  using  the  Niagara  River  as  the 
raw  water  source.  Work  performed  to  date  on  the 
selection  of  target  monitoring  compounds,  the  de- 
velopment of  analytical  protocols,  the  proposed 
experimental  plant  (including  jar  testing,  conven- 
tional treatment,  GAC  treatment),  the  design  of 
the  pilot  plant,  and  the  analysis  of  data,  are  summa- 
rized. The  model  developed  can  be  used  to  esti- 
mate the  breakthrough  of  dissolved  organic  carbon 
(DOC)  and  synthetic  organic  compounds  (SOCs) 
at  their  ambient  concentrations  in  order  to  set 
regeneration  criteria.  The  ambient  concentration 
depends  on  the  effectiveness  of  the  upstream  proc- 
esses. Therefore,  the  organic  loading  on  the  carbon 
columns  have  varying  ratios  of  DOC  to  SOCs. 
The  associated  operating  costs  could  then  be  calcu- 
lated, assuming  this  were  the  primary  function  of 
GAC  contactors.  If  the  primary  function  of  GAC 
contactors  were  instead  to  provide  a  barrier 
against  temporary  high  concentrations  of  SOCs, 
the  model  could  be  used  to  help  evaluate  operating 
criteria.  (See  also  W88-05809)  (Lantz-PTT) 
W88-05826 


EVALUATION  OF  ORGANIC  REMOVAL  OP- 
TIONS AT  NEWPORT  NEWS,  VIRGINIA, 

CH2M/Hill,  Denver,  CO. 

C.  Hamann,  R.  C.  Hoehn,  E.  R.  Hoffmann,  and  E. 

G.  Snyder. 

IN:  Treatment  of  Drinking  Water  for  Organic 

Contaminants.  Proceedings  of  the  Second  National 

Conference     on     Drinking     Water,     Edmonton, 

Canada,  April  7  and  8,  1986.  Pergamon  Press,  New 

York.  1987.  p  299-315,  10  fig,  3  tab,  5  ref. 

Descriptors:  'Organic  compounds,  'Newport 
News,  'Virginia,  'Performance  evaluation,  'Water 
treatment,  'Water  quality  control,  Flocculation, 
Filtration,  Organic  carbon,  Activated  carbon,  Tri- 
halomethane,  Sludge,  Ozone,  Chlorine. 

The  City  of  New  port  news  is  conducting  an 
intensive  pilot  plant  program  at  the  Harwood's 
Mill  Water  Treatment  Plant  to  evaluate  the  dis- 
solved organic  removal  capabilities  of  several  inno- 
vative water  treatment  processes.  The  pilot  studies 
were  conducted  with  a  unique  floc-blanket  clarifier 
(Infilco  Degremont,  Inc.'s  Superpulsator)  and  the 
optimum  of  four  filter  media  designs  evaluated  in 
preliminary  pilot  studies,  a  mixed  media  filter.  The 
Superpulsator  was  capable  of  consistently  produc- 
ing clarified  water  turbidity  of  <  1  NTU  at  upflow 


rales  .is  ln«li  6.7  l/sq  m/scc  (4.0  gpm/sq  fll  fatal 
Org]  nil  limn  (TOC  removal  across  the  Supcr- 
puTaatOI  and  mixed  media  filter  averaged  about 
44%.  When  powdered  activated  carbon  (PAC) 
was  added  to  the  Superpulsator,  the  PAC  was 
effectively  entrained  in  the  sludge  blanket  and  did 
not  appear  to  break  through  the  clarifier  or  filter 
Reductions  of  TOC  and  7-day  trihalomethane  for- 
mation potential  (THMFP)  in  the  Superpulsator 
with  PAC  addition  were  not  decreased  by  prech- 
lorination. PAC  in  the  sludge  blanket  appeared  to 
reduce  the  instantaneous  trihalomethane  concen- 
trations markedly.  Preoxidation  with  ozone  or 
chlorine  dioxide  without  the  presence  of  PAC  in 
the  Superpulsator  appeared  to  have  no  effect  on 
reductions  of  TOC  or  THMFP  within  the  clarifier. 
(See  also  W88-05809)  (Author's  abstract) 
W88-05827 


EFFECT  OF  TREATMENT  ON  ASSIMILABLE 
ORGANIC  CARBON  IN  DRINKING  WATER, 

Keuringsinstituut  voor  Waterleidingartikelen,  Rijs- 
wijk  (Netherlands). 
D.  Van  der  Kooij. 

IN:  Treatment  of  Drinking  Water  for  Organic 
Contaminants.  Proceedings  of  the  Second  National 
Conference  on  Drinking  Water,  Edmonton, 
Canada,  April  7  and  8,  1986.  Pergamon  Press,  New 
York.  1987.  p  317-328,  8  fig,  3  tab,  22  ref. 

Descriptors:  'Organic  carbon,  'Assimilative  ca- 
pacity, 'Drinking  water,  'Water  treatment,  Bacte- 
ria, Biological  studies,  Filtration,  Ozonation,  Acti- 
vated carbon,  Chlorination,  Organic  compounds, 
Biological  treatment. 

A  low  concentration  of  easily  assimilable  organic 
carbon  (AOC)  is  important  for  preventing  bacterial 
regrowth  in  distribution  systems.  Biological  proc- 
esses in  open  storage  reservoirs  and  during  under- 
ground passage  (including  dune  filtration  and  riv- 
erbank  filtration)  as  well  as  filters  with  microbiolo- 
gical activity  have  a  central  function  in  water 
treatment  in  The  Netherlands.  Underground  pas- 
sage results  in  AOC  values  below  10  micrograms 
of  acetate-C  equivalents/L.  Ozonation  increases 
the  AOC  concentration  by  the  production  of  car- 
boxylic  acids.  AOC  reductions  by  rapid  sand  filtra- 
tion, GAC  filtration  and  slow  sand  filtration  in- 
crease with  increasing  influent  AOC  concentra- 
tions. Chlorination  may  slightly  increase  the  AOC 
concentration.  Next  to  the  classical  chemical  and 
microbiological  water  quality  parameters  and  the 
newly  developed  techniques  for  measuring  individ- 
ual organic  contaminants,  groups  of  organic  com- 
pounds and  mutagenicity,  the  AOC  determination 
may  be  used  to  define  design  and  operation  of 
water  treatment  systems.  (See  also  W88-05809) 
(Author's  abstract) 
W88-05828 


OPERATIONAL  CRITERIA  FOR  PILOT 
PLANT  STUDIES  ON  THE  CONTROL  OF  OR- 
GANIC CONTAMINANTS, 

Calgary  Univ.  (Alberta).  Dept.  of  Chemical  and 

Petroleum  Engineering. 

G.  A.  Irvine,  A.  Badakhshan,  E.  E.  Hargesheimer, 

and  C.  M.  Lewis. 

IN:   Treatment   of  Drinking   Water   for   Organic 

Contaminants.  Proceedings  of  the  Second  National 

Conference     on     Drinking     Water,     Edmonton, 

Canada,  April  7  and  8,  1986.  Pergamon  Press,  New 

York.  1987.  p  329-346,  10  fig,  2  tab,  32  ref. 

Descriptors:  'Organic  compounds,  'Pilot  plants, 
'Water  treatment,  'Water  quality  management, 
Ozonation,  Ozone,  Flow  rate,  Monitoring,  Turbid- 
ity, Water  quality  control,  Temperature,  Bacteria, 
Flocculation,  Hydrogen  ion  concentration,  Con- 
forms, Drinking  water,  Process  control. 

A  pilot  plant  (PP)  study  into  the  effects  of  ozone 
treatment  on  the  formation  of  trihalomethanes 
(THMs)  in  Calgary's  drinking  water  as  carried  out. 
The  PP  was  designed  as  a  scaled-down  version  of 
the  Glenmore  Water  Treatment  Plant  (GWTP) 
using  the  principles  of  similitude.  The  operational 
program  developed  to  monitor  this  study  assured 
that  the  results  obtained  in  the  PP  were  compara- 
ble to  those  from  GWTP.  The  operational  criteria 
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were  simple  and  easy  to  follow.  These  criteria 
consisted  in  maintaining  the  water  flow  rates 
through  the  PP  units  proportional  to  the  corre- 
sponding ones  at  GWTP,  so  as  to  provide  similar 
residence  times,  and  ensuring  that  raw  and  pro- 
duced water  qualities  were  similar  to  the  corre- 
sponding ones  at  GWTP.  The  monitoring  also 
determined  that  the  treatment  conditions  within 
the  PP  were  similar  to  what  they  would  probably 
be  at  GWTP  if  ozone  treatment  were  used  there 
instead  of  prechlorination.  PP  raw  water  turbidity, 
temperature  and  bacterial  populations  were  similar 
to  the  corresponding  ones  in  GWTP  raw  water 
throughout  the  duration  of  the  study.  The  use  of 
suspended  solids  for  the  construction  of  the  PP 
units  did  not  result  in  total  iron  concentrations  in 
PP  water  that  could  have  significantly  enhanced 
the  removal  of  turbidity.  The  greater  ratio  of  sur- 
face area  to  volume  in  the  PP  of  flocculation  cells 
and  settling  unit,  compared  to  GWTP's,  did  not 
result  in  increased  bacterial  populations  after  those 
units  that  could  have  significantly  changed  the 
composition  of  the  PP  water  with  respect  to  or- 
ganic compounds.  Water  produced  at  the  PP  met 
the  requirements  for  drinking  water  in  Canada 
with  regard  to  temperature,  turbidity,  pH,  nitrate 
concentration  and  heterotrophic  and  total  coliform 
bacterial  populations.  This  study  has  therefore 
demonstrated  the  effectiveness  of  ozone  treatment 
at  GWTP  for  the  purpose  of  reducing  total  THM 
concentrations  in  Calgary's  drinking  water  distri- 
bution system.  (See  also  W88-05809)  (Lantz-PTT) 
W88-05829 


TREATMENT  OF  A  MYCOTOXIN-CONTAMI- 
NATED  FRESHWATER, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Civil  En- 
gineering. 

D.  J.  L.  Forgie,  and  E.  Davis. 
IN:  Treatment  of  Drinking  Water  for  Organic 
Contaminants.  Proceedings  of  the  Second  National 
Conference  on  Drinking  Water,  Edmonton, 
Canada,  April  7  and  8,  1986.  Pergamon  Press,  New 
York.  1987.  p  347-360,  1  fig,  5  tab,  10  ref. 

Descriptors:  *Mycotoxins,  *Water  treatment,  *Bi- 
ological  studies,  'Drinking  water,  Filtration, 
Fungi,  Toxicity,  Bioassay,  Coagulation,  Disinfec- 
tion, Adsorption,  Activated  carbon. 

Mycotoxins,  such  as  the  trichlorothecenes  group, 
occur  widely  in  nature  as  the  result  of  the  growth 
of  certain  species  of  fungi,  e.g.  Fusarium.  The 
severe  effects  of  these  mycotoxins  when  mycotox- 
in-contaminated  grains  (e.g.  corn  and  wheat)  have 
been  ingested  by  humans  and/or  animals  are  well 
documented.  Since  there  is  the  possibility  that  sur- 
face drinking  water  supplies  may  become  myco- 
toxin-contaminated,  it  was  deemed  necessary  to 
investigate  appropriate  water  treatment  measures 
that  would  prevent  public  problems.  The  objective 
of  this  study  was  to  determine  which  water  treat- 
ment methods  would  be  successful  for  the  removal 
of  mycotoxins  from  freshwaters.  The  test  proce- 
dure was  based  on  a  50  mg/L  stock  solution  of  T-2 
mycotoxin  in  distilled  water  which  was  then  sub- 
jected to  various  water  treatment  techniques.  Sam- 
ples of  the  product  waters  were  analyzed  qualita- 
tively and  quantitatively  using  both  liquid  and  gas 
chromatographic  techniques.  In  addition,  animal 
testing  was  employed  to  evaluate  the  potential 
acute  and  chronic  biological  effects  of  the  product 
waters.  The  results  indicated  that  conventional 
water  treatment  techniques,  i.e.  coagulation,  filtra- 
tion and  disinfection,  have  little  or  no  effect  in 
removing  the  particular  mycotoxin  which  was 
tested.  The  most  effective  water  treatment  meth- 
ods tested  were  adsorption  on  a  synthetic  resin, 
activated  carbon  adsorption,  distillation,  lime  'sta- 
bilization'. Subjecting  the  T-2  mycotoxin  contami- 
nated water  to  high  pressure  reverse  osmosis  treat- 
ment produced  a  treated  water  which  yielded 
good  results  on  TLC  spot  tests,  G-C  analysis  and 
mice-force  feeding  tests,  but  poor  results  on  the 
animal  skin  bioassay.  The  exact  reasons  for  this 
apparent  anomaly  are,  as  yet,  unknown.  All  other 
treatment  methods  including  investigated  conven- 
tional surface  water  treatment  procedures,  either 
did  not  produce  acceptable  product  waters  or 
were  deemed  to  be  unacceptable  for  practical  im- 
plementation reasons.  (See  also  W88-05809) 
(Lantz-PTT) 
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SELF-HELP  HANDBOOK, 

J.  W.  Schautz. 

The  Rensselaerville  Inst.,  (1984).  199  p. 

Descriptors:  'Handbooks,  'Management  planning, 
'New  York,  'Water  treatment,  'Wastewater  treat- 
ment, 'Costs,  'Public  participation,  Economic  as- 
pects, Water  supply,  Water  resources  develop- 
ment. 

The  primary  purpose  of  this  handbook  for  local 
government  officials  in  New  York  State  is  to  famil- 
iarize elected  officials,  community  leaders,  treat- 
ment system  operators  and  concerned  citizens  with 
self-help  concepts  and  strategies  designed  to 
reduce  construction  and  reconstruction  costs  of 
water  and  wastewater  projects  to  affordable  levels. 
While  the  handbook  specifically  addresses  water 
and  wastewater  system  problems  and  cost-effective 
strategies  for  their  resolution,  the  concepts  and 
techniques  offered  can  also  be  applied  to  other 
community  projects.  The  State  of  New  York's  new 
Self-Help  Support  System  also  includes  case  stud- 
ies, technical  assistance  (including  some  engineer- 
ing, planning  and  legal  advice)  plus  help  with 
implementation  provided  by  the  Departments  of 
State,  Environmental  Conservation  and  Health. 
From  the  state  as  well  as  the  local  perspective,  the 
point  of  self-help  is  not  only  to  bring  about  compli- 
ance with  health  and  safety  standards  but  to  save 
money  as  well.  If  it  is  assumed  that  some  4,000 
rural  water  and  wastewater  systems  in  New  York 
need  substantial  maintenance  or  capital  improve- 
ment and  that,  very  conservatively,  an  average  of 
$30,000  can  be  saved  using  some  self-help  strate- 
gies on  those  improvements,  the  total  savings 
across  the  state  is  $120  million.  While  each  com- 
munity can  be  expected  to  be  motivated  to  save 
$30,000,  it  is  also  safe  to  assume  that  the  state 
government  can  be  motivated  to  save  $120  million. 
To  encourage  community  consideration  of  self- 
help  projects,  this  manual  is  designed  to  be  a  desk- 
top reference  with  the  Table  of  Contents  serving  as 
an  informal  checklist  of  considerations  and  tasks. 
Part  I  discusses  a  variety  of  self-help  strategies  and 
examples,  grouped  into  three  major  categories: 
Making  All  Possible  Use  of  Local  Resources,  Get- 
ting the  Most  from  the  Outside  World,  and  Essen- 
tial Actions  Before  Construction,  many  items  of 
which  should  be  underway  simultaneously.  Part  II 
is  a  briefer  look  at  the  context  of  the  system, 
discussing  the  needs  in  rural  New  York  as  well  as 
the  do-it-yourself  implications  of  the  self-help 
system.  (Lantz-PTT) 
W88-05843 


EXTENSION  OF  WATER  QUALITY  DATA 
BASES  IN  PLANNING  FOR  WATER  TREAT- 
MENT, 

California  Univ.,  Davis. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-05874 


MODELLING  OF  BACTERIAL  POPULATIONS 
AND  WATER  QUALITY  MONITORFNG  IN 
DISTRIBUTION  SYSTEMS, 

Centre    des    Sciences    de    l'Environment,    Metz 

(France). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-05876 
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QUALITY    REQUIREMENTS    FOR    IRRIGA- 
TION WITH  SEWAGE  WATER, 

Agricultural    Research    Service,    Phoenix,    AZ. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-05139 


HYPOLIMNETIC    WITHDRAWAL    AS    LAKE 
RESTORATION  TECHNIQUE, 

York  Univ.,  Downsview  (Ontario).  Dept.  of  Biol- 
ogy- 
G.  K.  Nurnberg. 


Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  113,  No.  5,  p  1006-1017,  October 
1987.  4  fig,  5  tab,  20  ref. 

Descriptors:  'Hypolimnetic  withdrawal,  'Phos- 
phorus, 'Lake  restoration,  'Limnology,  'Lake 
withdrawal,  Anoxia,  Hypolimnion,  Epilimnion, 
Lakes,  Thermal  Stratification. 

Hypolimnetic  withdrawal  is  a  lake  restoration 
technique  based  on  the  damming  of  surface  out- 
flow and  the  discharge  of  hypolimnetic  water.  In 
17  lakes,  hypolimnetic  withdrawal  has  been  used 
for  1-10  yrs.  In  general,  anoxia  and  total  phospho- 
rus (TP)  concentrations  of  epi-  and  hypolimnetic 
water  decreased  after  the  commencement  of  with- 
drawal. The  decrease  of  epilimnetic  TP  concentra- 
tion correlates  to  TP  export  via  hypolimnetic  with- 
drawal and  becomes  stronger  with  years  of  oper- 
ation. While  it  is  advisable  to  maximize  TP  export 
to  improve  lake  conditions,  two  constraints  have  to 
be  observed:  (1)  the  lake  level  should  remain  con- 
stant; and  (2)  the  thermostructure  must  not  be 
disturbed.  Maximum  TP  export  can  be  obtained  by 
positioning  the  withdrawal  pipe  deep  in  the  hypo- 
limnion and  operating  the  system  when  hypolimne- 
tic TP  concentrations  are  high.  Under  these  cir- 
cumstances treatment  of  the  withdrawn  water 
might  become  necessary  to  avoid  fertilization  of 
downstream  waters.  (Author's  abstract) 
W88-05162     ■ 


CHANCE  CONSTRAINED  MODEL  FOR 
RIVER  WATER  QUALITY  MANAGEMENT, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 
Industrial  Engineering  and  Management. 
O.  Fujiwara,  S.  K.  Gnanendran,  and  S.  Ohgaki. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEDDU,  Vol.  113,  No.  5,  p  1018-1031,  October 
1987.  4  fig,  1  tab,  25  ref. 

Descriptors:  'Water  quality  management,  'Model 
studies,  'River  basins,  'Wastewater  treatment, 
Design  standards,  Rainfall,  Rivers,  Basins,  Water 
quality,  Storm  runoff,  Tributaries. 

A  chance  constrained  model  is  proposed,  in  which 
the  main  stream,  tributaries,  and  storm  water  are 
considered  as  random  variables  to  determine  the 
most  economical  level  of  wastewater  treatment  at 
each  discharge  city  or  industry  along  a  river  basin. 
The  model  considered  the  risk  of  violation  of  the 
stream-water  quality  explicitly  and  therefore,  pro- 
vides a  more  rational  approach  than  the  traditional 
design  value  or  safety  factor  approach,  e.g.,  the 
lowest  7-day  moving  average  of  daily  flow  rate 
over  a  10-yr  period.  The  model  is  shown  to  be 
equivalent  to  a  linearly  constrained  program,  thus 
enabling  the  application  of  simple  solution  tech- 
niques. (Author's  abstract) 
W88-05163 


WATER  SUPPLY  SYSTEMS  IN  BLUE  NILE 
HEALTH  PROJECT, 

Blue  Nile  Health  Project,  Wad  Medani  (Sudan). 
For  primary  bibliographic  entry  see  Field  5F. 

W88-05177 


HYDRODYNAMIC  DESIGN  OF  A  METALIM- 
NETIC  LAKE  AERATOR, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 
Hydraulic  Lab. 

H.  G  Stefan,  M.  D.  Bender,  J.  Shapiro,  and  D.  I. 
Wright. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  113,  No.  6,  p  1249-1264,  Decem- 
ber 1987.  14  fig,  3  tab,  14  ref. 

Descriptors:  'Hydrodynamic  design,  'Lake  aera- 
tors, 'Lake  restoration,  'Limnology,  'Water  qual- 
ity, 'Lake  management,  Metalimnion,  Aeration, 
Lakes,  Field  tests,  Design  standards. 

Improvement  of  water  quality  in  the  metalimnetic 
layer  of  a  stratified  lake  has  been  proposed  as  a 
lake  management  technique.  Hydrodynamic  design 
and  operation  requirements  of  a  metalimnetic  lake 
aerator  are  presented.  Laboratory  and  field  data 
illustrate   the  hydrodynamic   feasibility  of  water 
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quality  manipulation  in  the  intermediate  depth 
strata  of  a  stratified  lake.  The  design  of  a  metalim- 
netic  aerator  requires  analysis  of  various  internal 
and  external  flow  aspects,  including  (1)  the  meta- 
limnetic  dissolved  oxygen  depletion  rate;  (2)  the 
required  air  supply  rate;  (3)  the  required  piping  and 
compressor  capacity;  (4)  dimensions  of  aerators 
ports;  and  required  ad  desing  water  flow  rate. 
Determination  of  these  parameters  is  described  for 
the  case  of  Ryan  Lake,  Minnesota,  a  7.3  ha  lake  of 
1 1  m  maximum  depth.  Lake  experiments  verified 
the  hydrodynamic  correctness  of  the  design.  How- 
ever, the  oxygen  demand  target  for  the  metalim- 
nion  was  not  met.  Laboratory  and  field  experimen- 
tation showed  that  water  can  be  manipulated  in  a 
lake  metalimnion  without  destroying  whole  lake 
temperature  stratification.  (Alexander-PTT) 
W88-05179 


RISK  MODEL  FOR  STORM  SEWERS  WITH 
SUBMERGED  OUTLETS, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-05187 


ANEROBIC  BACTERIA  THAT  DECHLORIN- 
ATE  PERCHLOROETHENE, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 
and  Soil  Sciences. 

B.  Z.  Fathepure,  J.  P.  Nengu,  and  S.  A.  Boyd. 
Applied      and      Environmental       Microbiology 
AEMIDF,  Vol.  53,  No.  11,  p  2671-2674,  Novem- 
ber 1987.  2  fig,  2  tab,  20  ref. 

Descriptors:  'Water  treatment,  'Wastewater  treat- 
ment, 'Fate  of  pollutants,  'Perchloroethene, 
•Chlorinated  hydrocarbons,  'Anaerobic  bacteria, 
Bacteria,  Methane  bacteria,  Biodegradation,  Deg- 
radation, Oxidation,  Biological  treatment. 

Methanosarcina  sp.,  M.  mazei,  and  strain  DCB-1, 
an  obligate  anaerobe  which  dechlorinates  chloro- 
benzoate,  were  shown  to  dechlorinate  perchloreth- 
ene  (PCE),  a  common  groundwater  contaminant. 
Bacteria  which  did  not  significantly  dechlorinate 
PCE  were  M.  acetivorans,  Methanothrix  sp.,  De- 
sulfovibrio  desulfuricans,  Clostridium  pasteur- 
ianum,  and  C.  butyricum.  In  pure  culture  DCB-1 
degraded  about  180  nmol  of  PCE  per  50  ml  in  6 
weeks.  In  a  culture  of  DCB-1  and  a  methanogenic 
consortium,  PCE  was  degraded  more  rapidly;  220 
nmol  of  PCE  per  50  ml  was  completely  degraded 
within  1  week.  (Cassar-PTT) 
W88-05195 


FARM  AND  WATERSHED  ECONOMIC  IM- 
PACTS OF  AGRICULTURAL  POLICY.  AP- 
PROACHES TO  REDUCE  SOUL  EROSION 
AND  SEDIMENTATION, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Economics. 

For  primary  bibliographic  entry  see  Field  6C. 
W88-05199 


INTEGRATING  DEMAND  MANAGEMENT  OF 
URBAN  REGIONAL  WATER  SYSTEMS:  A  CA- 
NADIAN CASE  STUDY  AND  IMPLICATIONS, 

Michigan  Univ.,  Ann  Arbor. 

For  primary  bibliographic  entry  see  Field   6D. 

W88-05206 


ENVIRONMENTAL  MANAGEMENT  OP- 
TIONS IN  THE  CONTROL  OF  WATER  RELAT- 
ED DISEASES  IN  THE  LAGOS  METROPOLI- 
TAN AREA  OF  NIGERIA, 

Oklahoma  State  Univ.,  Stillwater.  Graduate  Coll. 
I.  M.  Akinmoladun. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8610332.  Ph.D  Dissertation,  1986.  150 
p,  13  fig,  22  tab,  61  ref,  8  append. 

Descriptors:  'Model  studies,  'Nigeria,  'Environ- 
mental sanitation,  'Environmental  policy, 
•Wastewater  management,  'Water  quality  man- 
agement, 'Management  planning,  Cost-benefit 
analysis,  Developing  countries,  Sanitary  engineer- 
ing, Epidemiology,  Public  health. 


An  environmental  management  model  was  devel- 
oped for  controlling  water-related  discuses  in 
Lagos,  Nigeria.  The  model  stipulates  that  continu- 
ous education  of  the  government  and  the  public 
must  be  maintained.  The  Federal  Government 
should  appropriate  more  funds  to  assist  in  carrying 
out  water  and  wastewater  projects.  All  programs 
associated  with  water-related  disease  control 
should  be  evaluated  annually  to  determine  their 
adequacy,  effectiveness,  and  efficiency.  A  follow- 
up  study  should  be  done  after  the  plan  for  water- 
related  disease  control  is  implemented  to  evaluate 
the  impact  of  water  and  wastewater  projects  on 
the  health,  quality  of  life,  the  growth  pattern  of  the 
Lagos'  population,  and  the  economy.  (Cremmins- 
AEPCO) 
W88-05209 


FIELD  AND  BASIN  SCALE  WATER  QUALITY 
MODELS  FOR  EVALUATING  AGRICULTUR- 
AL NONPOINT  POLLUTION  ABATEMENT 
PROGRAMS  IN  A  SOUTH  FLORIDA 
FLATWOODS, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 
Engineering. 
C.  D.  Heatwole. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8704170.  Ph.D  Dissertation,  1986.  184 
p,  14  fig,  36  tab,  153  ref,  4  append. 

Descriptors:  'Path  of  pollutants,  'Model  studies, 
'Hydrologic  models,  'Water  pollution  control, 
'Nonpoint  pollution  sources,  'Agricultural  runoff, 
'Agricultural  watersheds,  Chemical  reactions,  Nu- 
trients, Mathematical  models. 

A  water  quality  model  was  developed  to  evaluate 
the  effectiveness  of  best  management  practices 
(BMP)  for  evaluating  agricultural  nonpoint  pollu- 
tion abatement  in  South  Florida  fiatwood  water- 
sheds. The  model  encompasses  field  and  basin  scale 
simulation  and  addresses  storage-based  hydrology, 
low  chemical  reactivity  with  sand  soils,  nutrient 
uptake  in  wetlands,  and  management  practices  for 
pasture  and  dairy  land.  Model  findings  indicate 
that  flatwoods  watersheds  are  storage-based  hy- 
drologic systems;  therefore,  the  SCS  runoff  equa- 
tion, which  is  a  storage-based  model,  is  suitable  for 
predicting  runoff  from  these  watersheds,  although 
an  appropriate  estimate  of  the  storage  parameter, 
S,  must  be  determined.  The  SCS  runoff  equation  as 
modified  for  the  CREAMS- WT  model  is  particu- 
larly appropriate  for  flatwoods  watersheds,  ena- 
bling realistic  physical  determination  of  the  storage 
parameter  and  incorporating  in  simple  form  the 
variable  source  area  concept.  The  CREAMS-WT 
hydrology  model  conceptually  represents  the 
major  components  of  the  hydrologic  system  of 
flatwoods  watersheds  and  can  give  reasonable  pre- 
dictions of  annual  water  balance  components  with- 
out calibration.  The  CREAM-WT  nutrient  model 
can  give  reasonable  predictions  of  annual  nitrogen 
and  phosphorus  loads  from  flatwoods  watersheds 
without  calibration.  The  BASIN  model  gives  rea- 
sonable estimates  of  average  annual  loads  from  the 
Taylor  Creek-Nubbin  Slough  basin  and  sub-water- 
sheds, and  should  be  applicable  to  other  similar 
flatwoods  watersheds.  The  CREAMS-WT  and 
BASIN  models  can  be  used  to  evaluate  the  relative 
effectiveness  of  alternative  management  practices 
at  the  field  level  and  at  the  watershed/basin  outlet. 
(Cremmins-AEPCO) 
W88-05211 


LINEAR  PROGRAMMING  APPROACH  FOR 
MANAGING  GROUNDWATER  POLLUTION 
FROM  PESTICIDES:  A  COMPARATIVE 
ANALYSIS  OF  ECONOMIC  AND  ENVIRON- 
MENTAL RISK, 

Cornell  Univ.,  Ithaca,  NY.  Graduate  School. 
F.  S.  Bretas. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8623178.  Ph.D  Dissertation,  1986.  299 
p,  22  fig,  72  tab,  123  ref,  2  append. 

Descriptors:  'Model  studies,  'Water  pollution  con- 
trol, 'Linear  programming,  'Groundwater  pollu- 
tion, 'Farm  management,  Pesticides,  Economic  as- 
pects, Farming,  Economic  efficiency,  Model  stud- 
ies, Profit,  Leaching,  Farms. 


A  linear  programming  methodology  was  devel- 
oped for  the  analysis  of  the  tradc-ofTs  between 
farmer  net  income  gains  or  losses  and  the  perm 
ble  levels  of  pesticides  in  groundwater  under  ■  n 
ronmental  and  economic  (weather  and  crop  price) 
uncertainty.  Conflicting  objectives  in  the  study  are 
profit  maximization  and  the  protection  of  ground- 
water from  pesticide  pollution.  Yearly  amounts  of 
pesticides  leached  to  the  groundwater  from  a  par- 
ticular soil,  crop,  and  management  combination,  in 
excess  of  water  quality  standards,  were  used  as 
coefficients  of  the  linear  programming  model.  Pes- 
ticide leaching  coefficients  were  obtained  using  a 
BASIC  version  of  the  Pesticide  Root  Zone  Model 
(PRZM).  Sensitivity  analysis  was  used  to  analyze 
trade-offs  between  farm  income  and  groundwater 
quality;  and  the  linear  programming  MOTAD 
(Minimization  of  Total  Absolute  Deviations)  was 
used  to  describe  price  variability.  The  methodolo- 
gy was  tested  using  data  from  a  typical  Long 
Island  potato  farm.  The  methodology  may  be  ap- 
plied whenever  there  is  a  conflict  between  pesti- 
cide use  for  agricultural  production  and  ground- 
water quality.  Three  levels  of  analysis  are  possible: 
deterministic,  probabilistic,  and  economic  risk.  The 
methodology  may  be  easily  modified  to  be  applied 
to  the  selection  of  sites  for  land  disposal  of  organic 
wastes.  Limitations  of  the  model  include:  the 
PRZM  model  has  limited  validation,  the  estimation 
of  the  pesticide  decay  rates  has  a  considerable 
degree  of  uncertainty,  and  the  use  of  the  variance 
as  a  measure  of  economic  risk  may  be  inappropri- 
ate under  certain  circumstances.  (Cremmins- 
AEPCO) 
W88-05212 


PREDICTION  OF  NUISANCE  BLUE-GREEN 
ALGAL  GROWTH  EN  NORTH  CAROLINA 
WATERS, 

North  Carolina  Univ.  at  Chapel  Hill.   Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-05227 


USE  OF  WATER  QUALITY  MODELS  IN  BEL- 
GIUM, 

Brussels  Univ.  (Belgium).  Lab.  of  Hydrology. 
A.  Van  Der  Beken. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  7,  p  1197-1202,  1987.  4  fig,  2  tab,  2  ref. 

Descriptors:  'Water  quality,  'Model  studies, 
'Data  interpretation,  'Wastewater  treatment,  'Al- 
ternative planning,  'Water  quality  management, 
Computers,  Canals,  Belgium,  Velpe  River,  Albert 
canal,  Campine  canal,  Evaluation. 

The  surface  water  quality  model  QUAL-II  from 
the  USEPA  and  a  series  of  models  for  the  Albert 
canal  and  Campine  canal  system  are  described. 
The  QUAL-II  model  was  applied  as  a  planning 
model  for  evaluating  the  effects  of  alternative 
wastewater  treatment  schemes  along  the  Velpe 
River  and  its  tributaries  in  Belgium.  The  steady 
state  model  simulated  the  dispersion  and  advection 
of  conservative  and  reacting  constituents  by  nu- 
merical integration  of  the  one-dimensional  form  of 
the  equations.  Specific  problems  in  smaller  basins 
required  modification  of  the  computer  program. 
The  water  quality  in  the  river  expected  as  a  result 
of  regional  large-scale  wastewater  treatment  plants 
was  compared  to  the  quality  expected  from  small- 
scale  autonomous  plants.  The  current  situation  was 
simulated  along  with  various  scenarios  of  small 
scale  techniques.  The  model  proved  to  be  applica- 
ble as  a  planning  model  and  was  operational  for  a 
mainframe  computer  as  well  as  a  micro  computer. 
The  second  series  of  models  was  based  on  the  one- 
dimensional  advection-dispersion  equation  with 
source  or  sink  terms  for  non-conservative  constitu- 
ents. The  series  was  developed  to  obtain:  (1)  a 
better  knowledge  of  the  temporal  and  spatial  varia- 
tion of  the  raw  water  quality  in  the  canal  system, 
(2)  an  operational  calculation  technique  to  forecast 
the  raw  water  quality  at  the  intake  points,  (3)  a 
forecast  of  the  temporal  and  spatial  evolution  of  an 
accidental  pollutant  spill  in  the  canal  system,  and 
(4)  a  lationalization  of  the  monitoring  measurement 
network.  Raw  water  quality  forecasting,  given  the 
daily  average  concentrations  at  the  beginning  of 
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the  canal  system,  is  possible  for  conservative  con- 
stituents on  a  mainframe  computer;  extensive  cali- 
bration is  still  required  for  non-conservative  con- 
stituents. With  a  micro  computer  with  a  graphics 
program,  the  simulation  of  accidental  waste  dis- 
charge at  any  point  in  the  canal  system  is  possible. 
(Wood-PTT) 
W88-05252 


EUTROPHICATION  OF  LAKE  SAVA, 

Institut  za  Vodoprivredu  Jaroslav  Cerni,  Belgrade 

(Yugoslavia). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-05269 


BIG    CHANGES     AHEAD     FOR     DRINKING 
WATER  rNDUSTRY, 

CWC-HDR,  Inc.,  Edmonds,  WA. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-05275 


PURrTY  CRUSADE  TAKES  ON  THE  DRINK- 
FNG  WATER  INDUSTRY, 

For  primary  bibliographic  entry  see  Field  5F. 
W88-05276 


SECOND  REPORT  ON  THE  WATER  SUPPLY 
OF  THE  PEOPLE'S  REPUBLIC  OF  CHINA, 

Zurich  Water  Supply  (Switzerland). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05279 


FORMULATION  OF  MODELS  AND  OPTIMI- 
ZATION OF  UNTREATED  WATER  STORAGE 
OPERATIONS  AT  THE  MERY-SUR-OISE 
PLANT  FOR  THE  PRODUCTION  OF  DRINK- 
ING WATER, 

Compagnie  Generate  des  Eaux,   Paris  (France). 
For  primary  bibliographic  entry  see  Field  5F. 
W88-05282 


WATER  SUPPLY:  POSSIBLE  CONSTRAINTS 
ON  SOCIO-ECONOMIC  DEVELOPMENT  IN 
OYO  STATE  OF  NIGERIA, 

Nigerian  Inst,  of  Social  and  Economic  Research, 

Ibadan. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-05284 


RESERVOIR  MANAGEMENT, 

Waco  City  Environmental  Quality  and  Water  Pur- 

ficiation  Dept.  (Texas). 

M.  D.  Meadows. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  8,  p  26-31,  August  1987.4 

fig,  3  tab,  5  ref. 

Descriptors:  *Water  quality  control,  *Lakes, 
•Water  storage,  *Reservoir  operation,  *Algal  con- 
trol, *Destratification,  Waco,  Texas,  Aeration, 
Oxygenation,  Watershed  management,  Algal 
blooms,  Algicides,  Copper  sulfate,  Monitoring, 
Taste  control,  Odor  control,  Cyanophyta,  Dis- 
solved oxygen. 

Destratification  with  compressed  air  successfully 
control  taste-  and  odor-causing  blue-green  algae  in 
Lake  Waco  Reservoir,  the  raw  water  storage  for 
the  City  of  Waco,  Texas.  The  reservoir,  fed  by 
three  major  tributaries,  began  impoundment  in 
February  1965,  engulfing  an  old  reservoir  and  dam 
site.  Maximum  depth  is  85  ft;  average  depth,  35  ft. 
A  routine  sampling  program  includes  sampling  at 
five  representative  stations.  The  destratification  of 
the  reservoir  is  accomplished  by  adding  com- 
pressed air  in  the  low,  oxygen-deficient  portions  of 
the  lake  and  its  tributaries.  Although  it  was  expect- 
ed that  nutrients  brought  from  the  bottom  would 
contribute  to  algal  blooms,  this  was  not  a  signifi- 
cant problem.  Additional  taste  and  odor  control  is 
accomplished  by  spraying  or  broadcasting  copper 
sulfate  at  the  rate  of  0.25-0.5  mg/liter.  Watershed 
monitoring  activities  include  visual  observations 
from  air  and  land  and  contingency  plans  in  case  of 
accidental  spill  of  toxic  pollutants  into  the  water- 
shed. Illegal  discharges,  such  as  brine  from  drilling 


operations,  are  actively  prevented  through  regula- 
tory agencies.  (Cassar-PTT) 
W88-05334 


LAKE  SEDIMENTATION  REDUCTION  TECH- 
NIQUES, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary   bibliographic   entry  see   Field  4D. 
W88-05353 


SUSPENDED  SEDIMENT  AND  METALS  RE- 
MOVAL FROM  URBAN  RUNOFF  BY  A 
SMALL  LAKE, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5D. 
W88-05400 


INSTITUTIONAL  AND  HUMAN  RESOURCE 
DEVELOPMENT  FOR  WATER  QUALITY- 
CONTROL  PROGRAMS  IN  DEVELOPING 
COUNTRIES, 

Agency  for  International  Development,  Washing- 
ton, DC.  Office  of  Health. 
J.  H.  Austin,  K.  J.  Austin,  and  H.  Otterstetter. 
CRC  Critical  Reviews  in  Environmental  Control 
CCECAU,  Vol.  17,  No.  4,  p  253-272,  1988.  2  fig,  4 
tab,  95  ref. 

Descriptors:  'Reviews,  'Developing  countries, 
•Water  quality  control,  'Human  resources,  Eco- 
nomic aspects,  Political  aspects,  Water  quality 
standards,  Institutions,  Training. 

For  effective  water  quality  control  to  take  place 
and  be  maintained  under  a  particular  set  of  politi- 
cal, economical,  social,  and  technological  condi- 
tions, institutions  must  set  realistic  standards  of 
performance  for  themselves  and  establish  the  cir- 
cumstances under  which  they  can  meet  these 
standards.  The  various  areas  which  must  be  con- 
sidered are  organizational,  technical,  technologi- 
cal, and  human  resources.  The  problems  faced  by 
the  practitioners  in  water  quality  control  in  the 
developing  world  are  reviewed  and  relevant  litera- 
ture related  to  the  four  areas  discussed.  Practical 
approaches  are  briefly  stated  to  assist  persons 
working  in  the  water  quality  control  field  in  devel- 
oping countries  to  select  procedures  for  their  par- 
ticular problems.  Special  emphasis  is  directed  at 
the  institutions  responsible  for  water  quality  con- 
trol and  the  human  resource  needs  required  for  an 
effective  organization.  Development  of  human  re- 
sources is  often  a  major  shortcoming  in  the  devel- 
oping world,  and  thus  a  section  on  procedures  for 
preparing  adequate  human  resources  is  included. 
(Alexander-PTT) 
W88-05426 


APPROACHING  POLLUTION  CONTROL  VIA 
THE  WALLET, 

C.  B.  MacKerron. 

Chemical  Week  CHWKA9,  Vol.  141,  No.  18,  p  41- 

42,  October  28,  1987. 

Descriptors:  'Reviews,  'Water  pollution  control, 
'Economic  aspects,  'Permits,  'Regulations,  Finan- 
cial incentives,  Air  pollution  control. 

A  program  is  described  that  is  based  on  marketable 
permits  to  pollute  air  and  water  that  would  be 
auctioned  off  periodically  by  the  government.  A 
system  based  more  on  economic  incentives  could 
result  in  cheaper,  more  efficient  environmental 
regulation  than  the  current  system.  By  charging 
high  fees  for  permits  to  pollute,  the  law  school 
professors  say,  a  powerful  financial  incentive 
would  be  created  'for  those  who  can  clean  up  most 
cheaply  to  sell  their  permits  to  those  whose  treat- 
ment costs  are  highest,'  resulting  in  a  least-cost 
allocation  of  control  burdens.  (Alexander-PTT) 
W88-05428 


IMPROVEMENTS  IN  WATERSHED  MANAGE- 
MENT ENHANCE  CASH  FLOW, 

Washington  Suburban  Sanitary  Commission,  Broo- 

keville,  MD. 

For  primary  bibliographic   entry   see   Field  4D. 


W88-05431 


GROUNDWATER  CONTAMINATION  BY 
TEMIK  ALDICARB  PESTICIDE:  THE  FIRST  8 
MONTHS, 

Harvard  School  of  Public  Health,  Boston,  MA. 

Interdisciplinary  Programs  in  Health. 

D.  Wartenberg. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  2,  p  185-194,  February   1988.   1  tab,  54  ref. 

EPA  Grant  CR-807809-01. 

Descriptors:  'Legal  aspects,  'Pollution  control, 
'Drinking  water,  'Regulations,  'Path  of  pollut- 
ants, 'Water  pollution  sources,  'Pesticides, 
'Groundwater  pollution,  Public  health,  Institution- 
al constraints,  New  York. 

In  1979,  Temik  aldicarb  pesticide  was  detected  in 
the  groundwater  of  Suffolk  County,  New  York. 
Concentrations  detected  in  drinking  water  supplies 
exceeded  health  guidelines,  causing  concern 
among  thousands  of  residents.  In  spite  of  sugges- 
tive evidence  prior  to  detection  and  inquiries  from 
local  investigators,  EPA  did  not  consider  contami- 
nation a  likely  event.  Upon  detection  of  the  con- 
tamination, EPA  officials  instituted  an  emergency 
response.  Then,  when  they  were  sure  there  was  no 
acute  hazard,  they  left  the  situation  in  the  hands  of 
local  health  authorities,  who  struggled  without 
adequate  resources  or  sufficient  in-house  expertise. 
The  local  officials'  failure  to  acknowledge  these 
limitations  led  to  public  mistrust  and  discontent. 
From  this  case  study  one  sees  the  consequences  of 
limited  implementation  of  the  federal  pesticide  reg- 
ulatory system.  More  stringent  requirements 
would  have  likely  prevented  the  contamination.  In 
addition,  an  integrated  response  from  agencies  at 
many  levels  of  government  would  have  helped 
prevent  similar  contamination  elsewhere  and  pro- 
vided more  comprehensive  management  of  this 
episode  on  Long  Island.  Openness  by  government 
officials  on  the  limitations  of  the  health  data  would 
have  helped  defuse  public  animosity  and  encour- 
aged a  more  satisfactory  resolution  of  the  contami- 
nation. (Author's  abstract) 
W88-05432 


CLEANUP  ON  A  LARGE  SCALE, 

CH2M  Hill,  Newport  Beach,  CA.  Southern  Cali- 
fornia Regional  Office. 
T.  L.  Foreman,  and  N.  L.  Ziemba. 
Civil  Engineering  CEWRA9,  Vol.  57,  No.  8,  p  46- 
48,  August  1987.  1  fig. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Water  quality  control,  'Chlorinated  hy- 
drocarbons, 'Groundwater  pollution,  San  Gabriel 
Valley,  California,  Trichloroethylene,  Landfills, 
Water  treatment,  Water  supply,  Water  rights, 
Wells,  Pumping,  Institutional  constraints,  Political 
constraints. 

The  lack  of  physical  barriers  has  allowed  ground- 
water contamination  to  spread  throughout  the  San 
Gabriel  Basin.  Already  30%  of  the  present  87 
water  producers  have  been  polluted  with  18  toxic 
chemicals,  some  found  as  deep  as  700  ft.  Trichlor- 
oethylene, perchloroethylene  and  carbon  tetra- 
chloride have  been  identified  in  the  highest  con- 
centrations. Studies  show  that  contamination  is 
likely  to  spread  to  as  many  as  20  more  producers 
(90  wells)  within  5-20  years.  The  lack  of  sufficient 
alternative  water  supplies  makes  water  salvage  the 
most  logical  solution.  However,  an  easy  and  inex- 
pensive remedy  is  not  likely  for  several  reasons. 
More  than  50  entities  own  water  rights  in  the 
basin.  Pumping  is  not  controlled  or  coordinated  so 
that  contamination  spread  is  minimized.  Alternate 
water  sources  must  consider  water  rights.  At  least 
24  municipalities,  each  with  individual  ordinances, 
must  be  considered.  Interim  methods  for  handling 
the  contaminated  supplies  include  abandoning 
some  wells,  blending  water  with  clean  water,  boil- 
ing water,  using  bottled  water  for  drinking,  treat- 
ing with  activated  carbon,  drilling  of  deeper  wells. 
Studies  are  underway  to  develop  a  long-term,  co- 
ordinated plan  for  managing  water  quality  in  this 
basin.  (Cassar-PTT) 
W88-05476 
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STOCHASTIC  DISSOLVED  OXYGKN  MODEL, 

Gore  and  Storrie  Ltd.,  Toronto  (Ontario)   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05511 


WATER  JET-INDUCED  CIRCULATION  IN 
CHANNEL:  HI.  COMPARISON  WITH  AER- 
ATION, 

Shell  Development  Co.,  Houston,  TX. 

J.  Wen,  and  R.  S.  Torrest. 

Journal   of  Environmental    Engineering   (ASCE) 

JOEDDU,  Vol.  114,  No.  1,  p  154-165,  February 

1988.  9  fig,  14  ref. 

Descriptors:  *Water  pollution  treatment,  'Water 
circulation,  'Channels,  'Aeration,  Lakes,  Reser- 
voirs, Channel  flow,  Water  jets,  Velocity  distribu- 
tion, Injection,  Velocity,  Surface  velocity,  Surface 
flow,  Mathematical  equations. 

Circulation  and  mixing  of  lakes  and  reservoirs  re- 
sulting from  air  plumes  brings  about  a  simultaneous 
buildup  of  dissolved  oxygen.  The  same  kind  of 
circulation,  but  without  direct  oxygen  addition, 
can  be  achieved  with  water  jets  which  can,  in 
addition,  be  set  at  any  orientation.  Measurements 
of  the  velocity  profiles  and  circulation  for  water 
injection  through  a  linear  manifold  in  a  channel  are 
presented  and  compared  with  those  for  aeration- 
induced  circulation.  In  particular,  the  velocity  pro- 
files above  the  manifold  set  at  the  channel  bottom, 
lateral  surface  flow  profiles,  the  extent  of  circula- 
tion, and  the  influence  of  manifold  positions  are 
described.  The  results  are  similar  to  those  for  aer- 
ation in  most  respects.  For  water-injection  rates  to 
2.3  cu  dm/m/sec  (11  gpm/ft),  the  maximum  lateral 
surface  velocity  was  directly  proportional  to  the 
rate  and  varied  inversely  with  the  square  root  of 
manifold  depth.  Surface  current  thickness  in- 
creased linearly  with  lateral  distance  out  to  the  end 
of  the  circulation  cell  at  four  times  the  depth.  A 
simple  equation  is  presented  for  the  equivalence  of 
flows  induced  by  water  jets  and  aeration.  (Au- 
thor's abstract) 
W88-05516 


SEALING  WELL  CASING:  AN  IDEA  WHOSE 
TIME  HAS  COME, 

D.  E.  Calhoun. 

Water  Well  Journal  WWJOA9,  p  25-29,  February 

1988.  2  tab. 

Descriptors:  'Well  casings,  'Bentonite,  'Grouting, 
Pumping,  Slurries,  Drilling,  Groundwater  pollu- 
tion. 

Many  drilling  contractors  are  re-evaluating  the 
way  they  install  and  seal  well  casing  largely  be- 
cause the  public  is  becoming  more  aware  of 
ground  water  pollution.  Case  studies  illustrate  the 
misuse  and  absence  of  grout:  (1)  where  drill  cut- 
tings were  used  for  grout,  (2)  where  well  casing 
was  driven  as  drilling  proceeded,  and  (3)  where 
the  seal  was  made  of  bentonite  drilling  mud  and 
cuttings.  Grouting  techniques  and  a  wide  range  of 
grouting  materials  now  used  in  the  water  well 
industry  are  discussed.  Recent  research  at  the  Uni- 
versity of  Wisconsin  found  three  solutions  to  the 
problem  of  producing  pumpable  high  solids  grout 
slurries.  Contractors  should  use  good  grouting  ma- 
terial to  seal  the  annulus  of  the  well.  A  good 
grouting  material  is  one  that  can  be  easily  placed, 
develops  strength  quickly,  creates  a  positive  seal, 
will  not  break  down  and,  above  all,  is  imperme- 
able. (Miller-PTT) 
W88-05549 


DEFORESTATION    OF    LARGE    RESERVOIR 
BASINS, 

Rua  Baronesa  de  Pocone,  Rio  de  Janeiro  (Brazil). 
For  primary  bibliographic  entry  see  Field  4C. 
W88-05553 


REMOVAL     OF     ORGANICS     FROM     LEA- 
CHATES  BY  ANAEROBIC  FILTER, 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 
For   primary   bibliographic   entry   see   Field   5D. 


W88-05598 


IMPLEMENTING    DUAL-PURPOSE    STORM- 
WATER  DETENTION  PROGRAMS, 

New  Jersey  Dept.  of  Environmental   Protection, 

Trenton.  Div.  of  Water  Resources. 

For   primary   bibliographic   entry   see   Field   4D. 

W88-05614 


ELEMENTS  OF  A  COMPREHENSIVE  STORM- 
WATER  MANAGEMENT  PROGRAM, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary   bibliographic  entry   see   Field  4D. 
W88-05615 


ORGANOCHLORINE  RESIDUES  IN  NORTH- 
EASTERN ALBERTA  OTTERS, 

Alberta  Environmental  Centre,  Vegreville. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05617 


ZONING     TO     PROTECT     GROUNDWATER 
QUALITY, 

Wisconsin  Univ. -Madison.   Dept.  of  Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-05664 


CHANGING      AGRICULTURAL      PROPERTY 
RIGHTS  IN  THE  ENVIRONMENTAL  ERA, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-05670 


REGULATIONS  FOR  PROTECTING  GROUND- 
WATER AGAINST  AGRICULTURAL  POLLUT- 
ANTS, 

Wisconsin  Univ.,  Madison.  Law  School. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-05671 


LITTLE  WATERS:  THE  RELATIONSHIP  BE- 
TWEEN NON-POINT  SOURCE  WATER  POL- 
LUTION, SOIL  EROSION  AND  AGRICULTUR- 
AL DRAINAGE, 

South  Dakota  Univ.,  Vermillion.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-05672 


LEGAL,  ECONOMIC  AND  POLITICAL  CON- 
STRAINTS ON  MANAGING  AGRICULTURAL 
DRAINAGE  WATER  IN  CALIFORNIA, 

Westlands  Water  District,  Fresno,  CA. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-05673 


BUILDING  MARKETS  FOR  TRADABLE  POL- 
LUTION RIGHTS, 

Clemson  Univ.,  SC.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-05688 


NEW  PERSPECTIVES  ON  POLLUTION  CON- 
TROL: CROSS-MEDIA  PROBLEMS. 

Conservation  Foundation,  Washington,  DC. 
Proceedings  of  a  Conference  Held  at  Washington, 
DC,  November  13,  1984.  The  Conservation  Foun- 
dation, Washington,  DC.  1985.  88  p. 

Descriptors:  'Water  pollution  control,  'Water 
law,  'Environmental  policy,  'Symposium,  'Path 
of  pollutants,  Water  management,  Air  pollution, 
Research  priorities,  Environmental  protection, 
Waste  management. 

Although  there  is  only  one  natural  environment, 
many  environmental  institutions  and  policies  at- 
tempt to  control  pollutants  in  air,  water,  and  land 
separately,  often  by  merely  transferring  the  pollut- 
ants from  one  medium  to  another.  Water  pollutants 
may  be  volatilized  into  the  air  or  collected  and 


diipoted  Of  OH  land  as  sludge,  thereby  allowing  tot 
possibility  for  contamination  of  another  medium. 
Present  policies  often  fail  to  reduce  I 
pollutant!  in  the  overall  environment.  To  examine 
this  cross-media  problem  and  what  can  be  done 
about  it,  The  Conservation  Foundation  sponsored 
a  conference  in  November  1984  on  the  new  dimen- 
sions of  pollution  problems.  The  papers  presented 
at  that  conference,  along  with  comments  and  addi- 
tional discussion  are  compiled  in  this  report.  The 
perspectives  included  represent  those  of  govern- 
ment officials,  corporate  executives,  environmen- 
talists, researchers,  and  others.  The  extent  of  the 
cross-media  problem,  priorities  for  future  research, 
and  the  implications  that  cross-media  problems 
have  for  environmental  policy  are  considered. 
(Geiger-PTT) 
W88-05691 


CONTROLLING  CROSS-MEDIA  POLLUT- 
ANTS. 

Conservation  Foundation,  Washington,  DC. 

The  Conservation  Foundation,  Washington,  DC. 

1984.  54  p. 

Descriptors:  'Waste  management,  'Path  of  pollut- 
ants, 'Water  pollution  sources,  'Water  pollution 
control,  Water  pollution  prevention,  Monitoring, 
Water  law,  Environmental  policy,  Air  pollution, 
Environmental  protection. 

Pollutants  may  move  from  one  medium  to  another, 
causing  damage  in  each.  U.  S.  environmental  con- 
trol laws  and  programs,  however,  seek  to  control 
pollutants  as  if  they  remain  in  the  same  medium. 
This  narrow  focus  can  undermine  the  effectiveness 
of  the  laws.  The  cross-media  approach  to  pollution 
control  has  four  dimensions  paralleling  the  stages 
of  pollution  control:  release  from  a  source,  waste 
management,  cycling  of  pollutants  in  the  environ- 
ment, and  exposure  of  people  and  the  environment. 
A  more  integrated  approach  to  environmental  con- 
trol could  help  deal  with  pollutants  that  move 
among  media.  Among  the  possible  steps  in  such  an 
approach  are:  concentrating  research  and  monitor- 
ing on  identifying  how  pollutants  move,  degrade, 
and  accumulate;  encouraging  the  recycling,  treat- 
ment, or  secure  containment  of  wastes,  rather  than 
their  disposal  on  land;  improving  coordination 
among  environmental  agencies;  and  consolidating 
environmental  laws.  (Geiger-PTT) 
W88-05692 


LIMNOLOGICAL  EFFECTS  OF  ARTIFICIAL 
AERATION  AT  LAKE  CACHUMA,  CALIFOR- 
NIA, 1980-1984, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 
J.  J.  Sartoris,  and  J.  R.  Boehmke. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Bureau  of  Recla- 
mation Report  No.  REC-ERC-87-10,  March  1987. 
56  p,  28  fig,  18  tab,  27  ref,  2  append.  Bureau  of 
Reclamation  PRESS  Project  No.  DR-409. 

Descriptors:  'Limnology,  'Artificial  aeration, 
'Lake  Cachuma,  'California,  'Water  quality, 
•Thermal  stratification,  'Lake  restoration,  *Des- 
tratification,  Environmental  effects,  Stratification, 
Seasonal  variation,  Aeration,  Nutrients,  Chloro- 
phyll, Plankton,  Dissolved  oxygen,  Chemical  anal- 
ysis, Water  temperature,  Monitoring,  Reservoirs. 

Lake  Cachuma,  a  Bureau  of  Reclamation  water- 
supply  reservoir  in  southern  California,  had  rou- 
tinely experienced  severe  hypolimnetic  oxygen  de- 
pletion during  summer  stratification.  A  diffused-air 
aeration  system  was  installed  near  the  dam  outlet 
in  May  1981,  to  alleviate  the  water  quality  prob- 
lems arising  from  this  anoxia.  Surveys  to  monitor 
the  limnological  effects  of  aeration  were  begun  in 
April  1980,  and  continued  through  September 
1984.  Results  from  four  seasons  of  operation  (1981- 
84)  showed  that  aeration  weakened,  but  did  not 
completely  destroy  thermal  stratification.  Thus, 
the  epilimnetic  conditions  of  light  penetration,  nu- 
trient and  chlorophyll  concentrations,  and  plank- 
ton populations  were  largely  unaffected  by  aer- 
ation. In  the  hypolimnion,  however,  dissolved 
oxygen  concentrations  and  temperature  increased, 
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while  manganese,  sulfide,  bicarbonate,  ammonia, 
and  orthophosphate  phosphorus  concentrations  de- 
creased. At  the  same  time,  iron,  nitrite,  and  nitrate 
concentrations  increased.  In  the  benthos,  chirono- 
mid  populations  increased  significantly  at  all  sta- 
tions, while  oligochaetes  declined  somewhat  at  the 
upreservoir  stations.  Before  the  aeration  system 
was  installed,  water  quality  deteriorated  to  ex- 
tremely poor  levels  by  early  August.  However, 
water  users  in  the  lower  Santa  Ynez  River  Valley 
reported  that  aeration  extended  the  period  of  ac- 
ceptable water  quality  by  about  a  month  to  a 
month  and  a  half.  (Author's  abstract) 
W88-05696 


GUIDELINES  FOR  PLANNING  COMMUNITY 
PARTICIPATION  ACTIVITIES  IN  WATER 
SUPPLY  AND  SANITATION  PROJECTS, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  6B. 

W88-05698 


DRINKING  WATER  MICROBIOLOGY. 

For  primary  bibliographic  entry  see  Field  5F. 
W88-05707 


PARADISE  STEAM  ELECTRIC  PLANT,  ASH- 
POND  TOXICITY  BIOMONITORING  STUDY  - 
OCTOBER  1986, 

Tennessee  Valley  Authority,  Knoxville.  Div.  of 
Air  and  Water  Resources. 
J.  Moses,  and  W.  C.  Barr. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE87-900619. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Tennessee  Valley  Report  No.  TVA/ONRED/ 
WRF--87/6,  January  1987.  17  p,  3  tab,  1  ref,  2 
append. 

Descriptors:  *Bioindicators,  *Settling  basins,  'Pre- 
cipitator ash,  'Neutralization,  'Hydroelectric  pow- 
erplants,  'Water  quality  control,  'Toxicity,  'Moni- 
toring, 'Water  pollution  effects,  'Green  River, 
Kentucky,  Wastewater  pollution,  Daphnia,  Bioas- 
says,  Biological  analysis,  Toxins,  Acidity,  Hydro- 
gen ion  concentration. 

The  Tennessee  Valley  Authority  (TV A)  owns  and 
operates  Paradise  Steam-Electric  Plant  (PAF)  as 
an  integral  part  of  the  agency's  electric  power 
network.  Precipitator  ash  from  this  three  unit, 
2,558  MWe  coal-fueled  facility  is  sluiced  to  an  83 
acre  (33.5  ha)  settling  pond,  with  supernatant  dis- 
charged at  an  average  flow  of  about  53  cfs  (1.51  cu 
m/mc)  to  Jacobs  Creek  (outfall  001),  a  small  tribu- 
tary of  the  Green  River.  In  compliance  with  pH 
limitations  of  the  National  Pollutant  Discharge 
Elimination  System  (NPDES)  permit  immediately 
proceeding  the  current  Kentucky  Pollutant  Dis- 
charge Elimination  System  (KPDES)  permit,  neu- 
tralization of  precipitator  ashpond  effluent  was  ef- 
fected in  1979  and  a  biomonitoring  program  insti- 
tuted. The  current  permit  notes  that  the  receiving 
stream,  Jacobs  Creek,  is  on  occasion  a  zero  flow 
stream  and  requires  chronic  toxicity  testing  of  the 
effluent.  These  studies  assess  effects  based  on  the 
general  standard  of  'no  toxic  materials  in  toxic 
amounts,'  guided  by  procedures  in  the  EPA 
Chronic  Bioassay  Manual.  TVA's  testing  proce- 
dures included  one  daphnid  (7-day  Ceriodaphnia 
sp.  lifecycle  test)  and  one  fish  (7-day  fathead 
minnow,  Pimephales  promelas,  growth  test)  assay 
selected  from  the  approved  group  of  chronic  toxic- 
ity tests  assay.  Presented  here  are  the  results  from 
the  first  of  four  quarterly  chronic  toxicity  bioas- 
says,  initiated  on  October  14,  1986.  (Lantz-PTT) 
W88-05710 


SURFACE  MINING.  PHASE  II:  AN  ASSESS- 
MENT OF  ENVIRONMENTAL  CHANGES 
FOLLOWING  INTENSIVE  REMEDIAL 
TREATMENTS, 

Tennessee  Valley  Authority,  Norris.  Div.  of  Land 

and  Economic  Resources. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-05718 


PROCEEDINGS  OF  THE  1986  INTERNATION- 
AL SYMPOSIUM  ON  BIOFOULED 
AQUIFERS:  PREVENTION  AND  RESTORA- 
TION. 

American  Water  Resources  Association,  Bethesda, 

MD. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-05724 


POLICIES   RELATING   TO   GROUNDWATER 
AND  BIOFOULING, 

Environmental  Protection  Agency,  Atlanta,  GA. 

Region  IV. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-05725 


OCCURRENCE     OF     IRON     BACTERIA     IN 
WELLS  IN  RIO  NEGRO  (ARGENTINA), 

Departamento  Technico  Lab.,  Viedma  (Argenti- 
na). 
For  primary  bibliographic  entry  see  Field  2F. 

W88-05737 


RESOURCE  ENHANCEMENT  AT  HAZARD- 
OUS WASTE  SITES, 

Woodward-Clyde  Consultants,  Walnut  Creek,  CA. 
B.  P.  Popkin. 

IN:  Proceedings  of  the  1986  International  Sympo- 
sium on  Biofouled  Aquifers;  Prevention  and  Resto- 
ration, 1987.  p  137-142,  1  ref. 

Descriptors:  'Hazardous  wastes,  'Water  pollution 
control,  'Resources  management,  'Waste  disposal, 
'Disposal  sites,  'Hazardous  waste,  Regulations, 
Costs,  Economic  aspects,  Cleanup  operations, 
Groundwater  pollution,  Waste  treatment,  Soil  con- 
tamination. 

Thousands  of  potentially  responsible  parties 
(PRPs)  and  regulatory  agencies  are  conducting 
remedial  investigations/feasibility  studies  (RI/FSs) 
at  tens  of  thousands  of  hazardous  waste  sites  in  the 
United  States.  The  PRPs  and  agencies  expect  to 
spend  tens  of  millions  of  dollars  at  each  site  to 
restore  them  to  background,  regulatory-mandated, 
or  lower  receptor-risk  conditions.  Many  sites  are 
located  on  otherwise  prime  property  with  good 
access  and  at  industrial  parks  with  full  utilities. 
Billions  of  cubic  yards  of  soil  will  be  excavated, 
and  trillions  of  gallons  of  groundwater  will  be 
pumped;  contaminated  soil  and  water  will  be  treat- 
ed to  remove  or  stabilize  corrosive,  reactive,  toxic, 
ignitable  or  specifically  listed  hazardous  chemicals. 
Much  of  this  treated  soil  and  water  is  scheduled 
for  no  economic  or  practical  use,  although  it  may 
be  suitable  for  many  uses.  Resource  enhancement 
at  contaminated  sites  means  taking  a  hazardous 
waste  site,  with  its  contaminated  soil  and  water 
problems,  and  making  the  site  location,  soil  excava- 
tion, aquifer  restoration  and  soil  and  water  treat- 
ment are  favorable.  Resource  enhancement  is  tech- 
nically, environmentally  and  economically  viable 
at  some  sites.  Cultural,  institutional  and  public 
policy  issues  are  currently  constraints.  Higher  land 
and  water  uses  are  especially  attractive,  as  they 
may  offset  cleanup  costs.  (See  also  W88-05724) 
(Author's  abstract) 
W88-05738 


EFFECT  OF  CONSERVATION  TILLAGE  ON 
PROCESSES  AFFECTING  NITROGEN  MAN- 
AGEMENT, 

Agricultural  Research  Service,  Lincoln,  NE. 
For  primary  bibliographic  entry  see  Field  4C. 

W88-05773 


MANURE  MANAGEMENT  WITH  CONSERVA- 
TION TILLAGE, 

Cornell  Univ.,  Ithaca,  NY. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-05774 


ASSESSMENT  OF  GREAT  LAKES  TILLAGE 
PRACTICES  AND  THEIR  POTENTIAL 
IMPACT  ON  WATER  QUALITY, 

Ohio  State  Univ.,  Columbus. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-05775 


STATE   OF   THE   ENVIRONMENT:   A   VIEW 
TOWARD  THE  NINETIES. 

Conservation  Foundation,  Washington,  DC. 

For  primary  bibliographic   entry  see   Field   6G. 

W88-05802 


STATE  OF  THE  ENVIRONMENT:  1982. 

Conservation  Foundation,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  6G. 

W88-05803 


ORGANIC  CONTAMINANTS  EN  DRINKING 
WATER:  WHAT,  WHERE,  WHEN  AND  HOW, 

Ontario  Ministry  of  the  Environment,  Toronto. 
Water  Resources  Branch. 
R.  B.  Hunsinger. 

IN:  Treatment  of  Drinking  Water  for  Organic 
Contaminants.  Proceedings  of  the  Second  National 
Conference  on  Drinking  Water,  Edmonton, 
Canada,  April  7  and  8,  1986.  Pergamon  Press,  New 
York.  1987.  p  29-44,  7  fig,  3  ref,  append. 

Descriptors:  'Organic  compounds,  'Drinking 
water,  'Water  quality  control,  'Data  interpreta- 
tion, Drinking  Water  Surveillance  Program,  On- 
tario, Water  quality  management,  Data  storage  and 
retrieval,  Detroit  River,  Case  studies,  St.  Clair 
River. 

The  Drinking  Water  Surveillance  Program 
(DWSP),  developed  by  the  Ontario  Ministry  of  the 
Environment,  is  an  assessment  project  based  on 
standardized  analytical  and  sampling  protocol. 
DWSP  is  intended  to  compile  current  information 
on  drinking  water  quality  throughout  Ontario, 
produce  annual  reports  on  results  from  each  loca- 
tion, and  alert  appropriate  regional  personnel  when 
water  quality  objectives  are  not  fulfilled.  The 
system  allows  for  interrelation  between  in-plant, 
field  and  laboratory  results,  which  helps  put  drink- 
ing water  information  in  perspective.  Outlined  here 
are  the  major  components  of  DWSP  (input  includ- 
ing: system  description,  field  data,  laboratory  data, 
parameter  reference  file;  and  output:  annual  re- 
ports and  action  alerts)  and  how  they  operate.  A 
working  example  of  the  capabilities  of  DWSP  in 
response  to  the  Detroit/St.  Clair  River  emergency 
is  given.  (See  also  W88-05809)  (Lantz-PTT) 
W88-05813 


STATE  OF  THE  ENVIRONMENT:  AN  ASSESS- 
MENT AT  MID-DECADE. 

Conservation  Foundation,  Washington,  DC. 

For  primary   bibliographic   entry  see  Field   6G. 

W88-05846 


COMPUTERS   IN   THE   WATER    INDUSTRY: 
IMPACT  ON  THE  REGULATORY  PROCESS, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-05711 


ECOLOGICAL    RECOVERY    AFTER    RECLA- 
MATION OF  TOXIC  SPOILS  LEFT  BY  COAL 


COST  AND  PERFORMANCE  EVALUATION 
FOR  FULL  SCALE,  SINGLE  SOLUTE  CON- 
TROL OF  SYNTHETIC  ORGANIC  CHEMI- 
CALS BY  GRANULAR  ACTIVATED  CARBON 
ADSORPTION, 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-05754 


POLLUTION    CONTROL    EN    THE    PETRO- 
CHEMICALS INDUSTRY, 

Tennessee  Technological  Univ.,  Cookeville. 

M.  B.  Borup,  and  E.  J.  Middlebrooks. 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.   1987. 

180  p. 

Descriptors:         'Water         pollution         control, 
•Wastewater  treatment,  'Industrial  wastes,  'Petro- 
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lcum  products,  *Oil  wastes,  •Chemical  industry, 
Pollutant  identification.  Water  pollution  preven- 
tion, Costs,  Economic  aspects,  Hazardous  wastes, 
Energy,  Process  control,  Standards,  Wastewater 
facilities. 

The  petrochemicals  industry  is  very  complex  and 
requires  considerable  knowledge  of  the  individual 
processes  to  develop  effective  pollution  control 
plans  and  processes.  The  characteristics  of  various 
waste  streams  are  summarized,  and  a  synopsis  of 
treatment  techniques  and  performances  of  these 
procedures  is  presented  here.  All  aspects  of  pollu- 
tion control,  (air,  water,  solid  wastes,  hazardous 
wastes,  and  power  consumption)  are  discussed. 
Processes  used  to  treat  petrochemical  manufactur- 
ing plants'  wastes  are  as  varied  as  the  processes 
used  in  the  manufacturing  plants  themselves.  Pollu- 
tion control  costs  vary  significantly,  and  the  basic 
approach  to  pollution  control  will  significantly 
affect  costs.  Great  care  must  be  exercised  when 
selecting  pollution  control  equipment.  Guidelines 
for  proper  selection  of  pollution  control  equipment 
are  presented  throughout  this  book.  (Lantz-PTT) 
W88-05851 


EMPIRICAL  METHODS  FOR  PREDICTING 
EUTROPHICATION  IN  IMPOUNDMENTS. 
REPORT  4:  PHASE  III,  APPLICATIONS 
MANUAL, 

For  primary  bibliographic  entry  see  Field  7C. 
W88-05861 


STATISTICAL  ASPECTS  OF  WATER  QUALITY 
MONITORING. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-05862 


ASSOCIATION  OF  CHLOROPHYLL  A  WITH 
PHYSICAL  AND  CHEMICAL  FACTORS  IN 
LAKE  ONTARIO,  1967-1981, 

National  Water  Research  Inst.,  Burlington  (Ontar- 

io). 

For  primary  bibliographic  entry  see  Field  7A. 

W88-05882 


DYNAMIC  COVARIATE  ADJUSTMENT  OF 
WATER  QUALITY  PARAMETERS  FOR 
STREAMFLOW:  TRANSFER  FUNCTION 
MODEL  SELECTION, 

Vermont  Univ.,  Burlington. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-05884 


ALTERNATIVES  FOR  IDENTIFYING  STATIS- 
TICALLY SIGNIFICANT  DIFFERENCES, 

For  primary  bibliographic  entry  see  Field  7C. 
W88-05886 


STATISTICAL  ASSESSMENT  OF  A  LIMNOLO- 
GICAL  DATA  SET, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-05889 


SPECTRAL  ANALYSIS  OF  LONG-TERM 
WATER  QUALITY  RECORDS, 

Inland  Waters  Directorate,  Vancouver  (British  Co- 
lumbia). Pacific  and  Yukon  Region. 
P.  H.  Whitfield. 

IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  388-403,  20  fig, 
1  tab,  13  ref. 

Descriptors:  'Statistics,  *Data  interpretation, 
•Spectral  analysis,  *Water  quality,  'Data  collec- 
tion, 'Vancouver,  Capilano  River,  Seymour  River, 
Coquitlam  River,  Hydrogen  ion  concentration, 
Turbidity,  Water  temperature. 

The  Greater  Vancouver  Regional  District 
(GVRD)  provides,  along  with  other  services, 
drinking  water  to  the  communities  of  Greater  Van- 
couver.  The  total  supply  of  water  comes  from 


three  sources:  the  Capilano,  Seymour  and  Coquit- 
lam Rivers.  As  part  of  an  extensive  quulity  control 
program,  the  GVRD  measures  water  temperature 
daily  and  pH  and  turbidity  three  to  four  times  each 
week.  These  records  commenced  in  1959  and  con- 
tinue to  the  present.  The  records  were  reduced  to 
weekly  averages  and  examined  in  the  frequency 
domain  using  spectral  analysis.  The  frequency  ap- 
proach involves  estimating  how  much  of  the  varia- 
tion in  the  data  arises  from  various  frequency 
bands.  In  analyzing  the  data,  the  application  of 
spectral  analysis  as  an  aid  to  identify  significant 
frequency  components  is  examined.  (See  also  W88- 
05862)  (Author's  abstract) 
W88-05891 


ESTIMATION  OF  MONTHLY  MEAN  PHOS- 
PHORUS LOADINGS, 

Waterloo  Univ.  (Ontario). 
M.  E.  Thompson,  and  K.  Bischoping. 
IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  460-468,  2  tab,  8 
ref. 

Descriptors:  'Phosphorus,  'Niagara  River,  'Water 
quality,  'Data  interpretation,  Correlation  analysis, 
Statistical  models,  Time  series  analysis. 

A  study  was  conducted  of  estimation  of  monthly 
mean  phosphorus  loadings,  using  daily  readings 
from  the  Niagara  river  for  1975-1982.  Two  alterna- 
tives to  the  current  method  of  accounting  for 
missing  data  are  proposed  from  finite  population 
sampling  theory:  (1)  Estimators  based  on  a  zero 
correlation  model  for  concentration;  and  (2)  Esti- 
mators based  on  time  series  interpolation  for  con- 
centration. In  an  empirical  study,  two  months  for 
which  data  were  computed  (March  1978  and  No- 
vember 1979)  were  used  to  evaluate  the  perform- 
ance of  the  estimators.  Both  types  of  estimators 
were  similar  for  both  months.  (See  also  W88- 
05862)  (Lantz-PTT) 
W88-05896 


STATE-BY-STATE   ENVIRONMENTAL   DATA 
SUMMARIES. 

Conservation  Foundation,  Washington,  DC. 

For  primary   bibliographic   entry   see   Field   6G. 

W88-05900 


PROCESSES  AFFECTING  SUBSURFACE 
TRANSPORT  OF  LEAKING  UNDERGROUND 
TANK  FLUIDS, 

Nevada  Univ.,  Reno.  Desert  Research  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05901 


AMERICA'S     WATER:     CURRENT     TRENDS 
AND  EMERGING  ISSUES. 

Conservation  Foundation,  Washington,  DC. 

For  primary   bibliographic   entry   see   Field   6D. 

W88-05913 


ENVIRONMENTAL      AGENDA      FOR      THE 
FUTURE, 

Natural  Resources  Defense  Council,  Inc.,  Wash- 
ington, DC. 

For  primary  bibliographic  entry  see  Field  6A. 
W88-05915 


HAZARDOUS    WASTE    MANAGEMENT:    RE- 
DUCING THE  RISK, 

For  primary  bibliographic  entry  see  Field  5E. 
W88-05917 
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DETERMINING  THE  LIKELIHOOD  OF  OB- 
TAINING A  RELIABLE  MODEL, 


Texas  Univ.  11  Dallas,  Richardson    Dcpl.  of  Envi- 
ronmental Sciences. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-05169 


LINEAR  PROGRAMMING  APPROACH  FOR 
MANAGING  GROUNDWATER  POLLUTION 
FROM  PESTICIDES:  A  COMPARATIVE 
ANALYSIS  OF  ECONOMIC  AND  ENVIRON- 
MENTAL RISK, 

Cornell  Univ.,  Ithaca,  NY.  Graduate  School. 
For   primary   bibliographic   entry   see   Field    5G. 
W88-05212 


WATER  RESOURCES  PLANNING  METHOD- 
OLOGY FOR  WEST  AFRICA, 

Northwestern  Univ.,  Evanston,  IL.  Dept.  of  Civil 
Engineering. 
M.  L.  Lumeh. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8621822.  Ph.D  Dissertation,  1986.  261 
p,  18  fig,  40  tab,  183  ref,  3  append. 

Descriptors:  'Africa,  'Water  resources  develop- 
ment, 'River  basin  development,  'Management 
planning,  'Project  planning,  'Multiobjective  plan- 
ning, 'Hydrologic  models,  Model  studies,  Comput- 
er models,  Computer  programs,  Simulation  analy- 
sis, Stochastic  hydrology,  Case  studies. 

A  method  was  devised  to  appraise  capital-intensive 
projects  for  water  resources  development  in  West 
Africa.  The  method  provides  a  procedure  for  iden- 
tifying resource  potentials  for  development  on  a 
site-specific  basis;  determines  the  combinations  of 
types  of  development  projects  that  may  be  techni- 
cally feasible  for  the  available  resources;  and,  for 
inadequate  data,  identifies  the  types  and  extent  of 
data  collection  needed.  A  programming  screening 
model  for  project  selection  and  a  simulation  model 
for  site  specific  analysis  were  developed.  Multi- 
objective  planning  and  hydrologic  stochasticity 
techniques  were  applied.  The  methodology  was 
tested  using  the  Volta  River  Basin  in  Ghana  as  a 
case  study  area.  The  Volta  project  serves  as  a 
valuable  reference  source  for  future  development 
in  the  region  through  more  efficient  use  of  re- 
sources (Cremmins-AEPCO) 
W88-05215 


DESIGN  AND  EVALUATION  METHODS  FOR 
MAXIMIZING  ON  FARM  EFFICIENCY  OF 
CONVENTIONAL  AND  SURGE  SURFACE  IR- 
RIGATION, 

Texas  Univ.,  Austin.  Center  for  Research  in  Water 

Resources. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-05232 


COMPARISON  OF  RESERVOIR  LINEAR  OP- 
ERATION RULES  USING  LINEAR  AND  DY- 
NAMIC PROGRAMMING, 

Louisville  Univ.,  KY.  Dept.  of  Civil  Engineering. 
N.  R.  Bhaskar,  and  E.  E.  Whitlatch. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
6,  p  1027-1036,  December  1987.  3  fig,  6  tab,  10  ref. 

Descriptors:  'Reservoir  design,  'Reservoir  oper- 
ation, 'Optimization,  'Mathematical  studies,  Res- 
ervoirs, Multipurpose  reservoirs,  Mathematical 
equations,  Linear  programming,  Dynamic  pro- 
gramming, Systems  analysis,  Hoover  Reservoir, 
Ohio,  Regression  analysis,  Reservoir  releases,  Sim- 
ulation, Case  studies,  Comparison  studies. 

Mathematical  optimization  techniques  are  used  to 
study  the  operation  and  design  of  a  single,  multi- 
purpose reservoir  system.  Optimal  monthly  release 
policies  are  derived  for  Hoover  Reservoir,  located 
in  Central  Ohio,  using  chance-constrained  linear 
programming  and  dynamic  programming-regres- 
sion  methodologies.  Important  characteristics  of 
the  former  approach  are  derived,  discussed,  and 
graphically  illustrated  using  Hoover  Reservoir  as  a 
case  example.  Simulation  procedures  are  used  to 
examine  monthly  reservoir  release  policies  derived 
under  the  two  approaches.  Results  indicate  that, 
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for  the  mean  detention  time  and  the  corresponding 
safe  yield  target  water  supply  release  under  exist- 
ing design  of  Hoover  Reservoir,  the  dynamic  pro- 
gramming policies  produce  lower  average  annual 
losses  (as  defined  by  a  two-sided  quadratic  loss 
function)  while  achieving  at  least  as  high  reliability 
levels  when  compared  to  policies  derived  under 
the  chance-constrained  linear  programming 
method.  In  making  this  comparison,  the  reservoir 
release  policies,  although  not  identical,  are  as- 
sumed to  be  linear.  This  restricted  form  of  the 
release  policy  is  necessary  to  make  the  chance- 
constrained  programming  method  mathematically 
tractable.  (Author's  abstract) 
W88-05404 


RISK-BASED      ANALYSIS      OF      EXTREME 

EVENTS, 

Virginia   Univ.,   Charlottesville.   Center   for   Risk 

Management  of  Engineering  Systems. 

P.-O.  Karlsson,  and  Y.  Y.  Haimes. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  1,  p  9-20,  January  1988.  5  fig,  3  tab,  15  ref. 

NSF  Grant  ECE85- 13445  and  Oak  Ridge  National 

Laboratory  Contract  41X-56529V. 

Descriptors:  'Decision  making,  'Public  policy, 
•Risk-based  analysis,  'Statistics,  Extreme  events, 
Catastrophic  events,  Mathematical  studies,  Mathe- 
matical equations,  Expected  value  function,  Risks, 
Theoretical  analysis. 

Mathematical  expectation  has  traditionally  been 
used  in  solving  risk-based  decisionmaking  prob- 
lems. However,  this  concept  is  not  appropriate  for 
decisionmaking  that  affects  public  policy  because  it 
conceals  extremes  by  commensurating  events  of 
different  magnitudes  and  probabilities  of  occur- 
rence. If  a  decisionmaker  instead  uses  an  expected 
value  function  in  addition  to  a  conditional  expecta- 
tion that  captures  extreme  and  catastrophic  events, 
he  will  gain  a  more  meaningful  and  more  encom- 
passing representation  of  the  trade-offs  at  hand.  A 
theory  relating  conditional  expectation  to  the  sta- 
tistics of  extremes  is  developed.  This  expectation 
can  now  be  viewed  as  the  conditional  expected  risk 
given  the  occurrence  of  an  event  with  a  return 
period  that  equals  or  exceeds  n  years.  The  theory 
highlights  the  importance  of  using  both  the  condi- 
tional and  the  unconditional  expected  risk  in  deci- 
sionmaking. This  fact  has  previously  been  recog- 
nized in  the  partitioned  multiobjective  risk  method 
(PMRM),  a  risk  analysis  methodology  based  on  the 
concept  of  conditional  expectation.  The  theory 
now  proposed  provides  a  formulation  for  analyz- 
ing the  sensitivity  of  subjectively  chosen  param- 
eters in  the  PMRM.  This  theory  will  also  simplify 
the  practical  implementation  of  the  method.  (Au- 
thor's abstract) 
W88-05525 


PROBABILITY  DISTRIBUTIONS  AND  THEIR 
PARTLTIONTNG, 

Virginia  Univ.,   Charlottesville.   Center   for   Risk 

Management  of  Engineering  Systems. 

P.-O.  Karlsson,  and  Y.  Y.  Haimes. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  1,  p  21-29,  January  1988.  10  fig,  7  tab,  12  ref. 

NSF  Grant  ECE85-13445  and  Oak  Ridge  National 

Laboratory  Contract  41X-56529V. 

Descriptors:  'Probability  distribution,  'Decision 
making,  'Partitioning,  'Statistics,  'Risk  functions, 
Expected  value  function,  Mathematical  studies, 
Mathematical  equations,  Risk  functions,  Risks,  Ex- 
treme events,  Catastrophic  events,  Theoretical 
analysis,  Probability  distribution. 

The  partitioned  multiobjective  risk  method 
(PMRM)  was  developed  for  solving  risk-based 
multiobjective  decisionmaking  problems.  Based  on 
the  premise  that  the  expected  value  concept  is  not 
sufficient  for  proper  decisionmaking,  the  PMRM 
generates  a  number  of  conditional  expected  value 
functions  (or  risk  functions)  by  partitioning  the 
probability  axis  into  probability  ranges.  The  goal 
of  partitioning  the  probability  axis  is  to  have  better 
information  on  extreme  events  for  decisionmaking 
purposes.  These  conditional  expectations  are  de- 
pendent on  the  chosen  partitioning  points.  An  anal- 
ysis of  how  conditional  expectations  are  sensitive 


to  variations  in  partitioning  is  presented.  One  of 
the  risk  functions  is  a  measure  of  extreme  and 
catastrophic  events.  By  using  the  relationship  be- 
tween this  particular  risk  function  and  the  statistics 
of  extremes,  the  sensitivity  analysis  is  simplified.  In 
many  practical  applications,  it  is  difficult  to  deter- 
mine which  type  of  distribution  function  best  rep- 
resents the  random  process.  Conditional  expecta- 
tions also  depend  on  the  choice  of  distribution,  and 
the  impact  of  this  selection  is  discussed.  (Author's 
abstract) 
W88-05526 


SITING  MODEL         FOR         REGIONAL 

WASTEWATER  TREATMENT  SYSTEMS:  THE 
CHAIN  CONFIGURATION  CASE, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
Geography  and  Environmental  Engineering. 
For  primary  bibliographic   entry  see   Field   5D. 
W88-05538 


COMPARATIVE  ASPECTS  OF  COMPUTER- 
IZED FLOODPLAIN   DATA   MANAGEMENT, 

Middlesex  Polytechnic,  London  (England).  School 
of  Geography  and  Planning. 
E.  C.  Penning-Rowsell,  J.  B.  Chatterton,  H.  J. 
Day,  D.  T.  Ford,  and  M.  A.  Greenaway. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  6,  p  725- 
744,  November,  1987.  7  fig,  1  tab,  69  ref,  1  append. 

Descriptors:  'Flood  plain  management,  'Automa- 
tion, 'Data  storage  and  retrieval,  'Data  process- 
ing, 'Flood  control,  'Management  planning,  Plan- 
ning, Flood  plains,  Australia,  United  Kingdom, 
United  States,  Computers,  Administrative  agen- 
cies, Administrative  decisions,  Policy  making, 
Standards,  Flood  damage. 

The  evolving  floodplain  management  policies  in 
Australia,  the  United  Kingdom,  and  the  United 
States  are  reviewed  and  compared.  In  each  coun- 
try, computerized  floodplain  information  process- 
ing and  retrieval  systems  have  been  designed  for 
evaluating  flood  mitigation  schemes.  However,  the 
information  systems  differ  in  detail  and  reflect  the 
different  aims  and  objectives  of  the  organizations 
from  which  they  have  originated.  Nevertheless, 
the  general  trend  within  each  country  is  for  nation- 
al standardization  of  methodologies  to  promote 
consistent  floodplain  management.  The  following 
are  among  the  systems  discussed:  the  U.S.  Army 
Corps  of  Engineers  Hydrologic  Engineering 
Center  Spatial  Analysis  Package  and  Storage 
System  (HEC-SAM),  the  Severn-Trent  Water  Au- 
thority Data  Collection  and  River  Management 
System,  the  Middlesex  Polytechnic  Damage  As- 
sessment System,  and  the  Australian  National  Uni- 
versity Flood  Damage  Programs,  including  ANU- 
FLOOD.  (Author's  abstract) 
W88-05611 


REAL-TIME  FLOOD  MANAGEMENT  MODEL 
FOR  HIGHLAND  LAKE  SYSTEM, 

Texas  Univ.,  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-05638 


WATER     RESOURCES     ANALYSIS      USING 
ELECTRONIC  SPREADSHEETS, 

Southwest   Florida   Water   Management   District, 

Brooks  ville. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-05639 


PROJECTING     STORAGE     IN     HIGHLAND 
LAKE  RESERVOIR  SYSTEM, 

HDR  Infrastructure,  Inc.,  Austin,  TX. 

For  primary  bibliographic  entry  see  Field  3B. 

W88-05640 


HIERARCHICAL  ALGORITHM  FOR  WATER 
SUPPLY  EXPANSION, 

Lower  Colorado   River   Authority,   Austin,   TX. 

Water  Policy  and  Programs  Div. 

Q.  W.  Martin. 

Journal  of  Water  Resources  Planning  and  Manage- 


ment (ASCE)  JWRMD5,  Vol.  113,  No.  5,  p  677- 
695,   September,    1987.   5  fig,   35  ref,    1   append. 

Descriptors:  'Algorithms,  'Water  supply  develop- 
ment, 'Regional  planning,  'Systems  analysis,  'Op- 
erating costs,  'Computers,  Dynamic  programming, 
Water  resources  development,  Planning,  Simula- 
tion, Basins,  River  basins,  Reservoirs,  Water 
supply,  Optimization,  Economic  aspects,  Pipelines, 
Costs,  Automation. 

A  computational  method  is  described  for  finding 
the  approximate  optimal  capacity  expansion  plan 
for  a  surface-water  supply  system.  The  algorithm 
determines  the  estimated  least-costly  sizing,  se- 
quencing, and  operation  of  surface-water  storage 
and  conveyance  facilities  over  a  specified  set  of 
staging  periods.  The  expansion  problem  is  separat- 
ed into  capital  investment  and  system  operation 
subproblems.  A  dynamic  programming  (DP)  algo- 
rithm computes  the  least-costly  capital  investment 
plan,  where  the  optimal  operating  costs  are  ap- 
proximated for  each  feasible  set  of  projects.  Devel- 
opment plans  at  each  stage  are  then  analyzed  using 
a  coupled  set  of  network  optimization  models  to 
compute  actual  system  operating  costs.  These  opti- 
mal operating  costs  are  used  to  update  the  estimat- 
ed minimum  system  costs.  When  an  expansion  plan 
is  obtained  by  DP,  which  has  the  true  operating 
costs,  then  the  estimated  minimum-cost  policy  has 
been  found.  This  approximate  optimal  plan  is  the 
true  optimum  if  evaporation  differences  between 
reservoirs  are  insignificant.  The  algorithm  is  ap- 
plied to  the  Guadalupe  and  San  Antonio  river 
basins  in  Texas  to  demonstrate  its  use  in  regional 
planning.  (Author's  abstract) 
W88-05641 


EFFECTS  OF  UNCERTAINTIES  ON  OPTIMAL 
RISK-BASED  DESIGN  OF  HYDRAULIC 
STRUCTURES, 

Wyoming  Water  Research  Center,  Laramie. 
Y.-K.  Tung. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  5,  p  709- 
722,  September,  1987.  5  fig,  6  tab,  30  ref,  1  append. 

Descriptors:  'Hydraulic  structures,  'Optimization, 
'Risks,  'Risk-based  design,  'Mathematical  studies, 
'Statistical  analysis,  'Design  criteria,  'Leaves, 
Distribution,  Frequency  distribution,  Economic  as- 
pects, Costs,  Forecasting,  Flood  forecasting. 

The  effect  of  inherent  hydrologic  and  parameter 
uncertainties,  as  well  as  hydraulic  uncertainty,  on 
the  optimal  risk-based  design  of  hydraulic  struc- 
tures was  examined  through  an  example  of  levee 
system  design.  The  hydrologic  parameter  uncer- 
tainty is  represented  by  a  sampling  distribution  of 
the  flood  magnitude  estimator;  this  has  the  advan- 
tage of  keeping  the  necessary  mathematical  manip- 
ulation to  a  minimum  while  taking  into  account  the 
combined  effect  of  all  parameter  uncertainties  in 
flood  frequency  analysis.  Considering  hydrologic 
inherent  and  parameter  uncertainties  as  well  as 
hydraulic  uncertainty  requires  at  most  a  triple  inte- 
gration. Numerical  results  obtained  using  the  opti- 
mal levee  design  as  an  example  indicate  that  the 
optimal  size  of  a  hydraulic  structure  would  in- 
crease as  more  uncertainties  are  considered  in  the 
analysis.  Design  practices  that  do  not  consider  any 
hydrologic  or  hydraulic  uncertainty  are  unaccept- 
able for  most  situations.  The  conventional  risk- 
based  approach  that  considers  only  hydrologic  in- 
herent randomness  might  still  not  be  enough  to 
reach  the  optimal  solution  to  the  design  problem  if 
hydrologic  parameter  uncertainty,  hydraulic  un- 
certainty, or  both  are  not  considered.  (Doria-PTT) 
W88-05643 


RISK  ASSESSMENT  AND  RISK  CONTROL. 

Conservation  Foundation,  Washington,  DC. 

The  Conservation  Foundation,  Washington,  DC. 

1985.  69  p. 

Descriptors:  'Risks,  'Project  planning,  'Probabi- 
listic process,  'Data  interpretation,  'Probability 
distribution,  Evaluation,  Hazards,  Environmental 
effects,  Liability,  Mathematical  models,  Mathemat- 
ical studies,  Legal  aspects,  Public  health. 
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Government  today  is  being  asked  to  control  many 
risks  that  are  often  difficult  to  assess.  This  task  is 
often  complicated  by  the  inadequacy  of  data  and 
scientific  knowledge  that  plagues  almost  all  risk 
assessments.  This  report  examines  how  govern- 
ment agencies  determine  the  adverse  environmen- 
tal consequences  that  could  result  from  the  use  of  a 
technology  or  some  other  action.  Risk  assessment 
typically  includes  three  different  elements:  an  esti- 
mate of  the  probability  of  a  hazard  occurring;  a 
determination  of  the  types  of  hazard  posed;  and  an 
estimate  of  the  number  of  people,  wildlife,  or  other 
environmental  elements  likely  to  be  impacted  by 
the  hazard.  An  example  of  risk  assessment  associat- 
ed with  floods  and  droughts  is  given.  The  report 
also  describes  how  policy  or  personal  values  inevi- 
tably enter  into  the  risk-assessment  process  and 
how  more  data  and  better  scientific  knowledge 
would  significantly  improve  the  ability  to  assess 
risks.  While  billions  of  dollars  are  being  invested 
by  government  at  all  levels  and  by  business  to 
comply  with  environmental  standards,  compara- 
tively little  is  being  invested  to  improve  the  scien- 
tific basis  for  the  standards.  An  improvement  in 
risk  assessment  would  be  a  major  step  in  ensuring 
that  compliance  money  is  well  spent.  (Geiger- 
PTT) 
W88-05689 


CITIZEN'S  GUIDE  TO  RIVER  CONSERVA- 
TION, 

National  Park  Service,  Boston,  MA. 
R.  Diamant,  J.  G.  Eugster,  and  C.  J.  Duerksen. 
The  Conservation  Foundation,  Washington,  DC. 
1984.  113  p. 

Descriptors:  'Water  conservation,  'Public  partici- 
pation, 'Recreation,  'Rivers,  'Environmental  pro- 
tection, 'Management  planning,  Project  planning, 
Minimum  flow,  Dam  effects,  Environmental  ef- 
fects, Water  pollution  effects,  Recreation  facilities, 
Land  use,  River  regulations,  Resources  manage- 
ment. 

This  guide  is  intended  to  encourage  and  help 
anyone,  regardless  of  experience,  to  organize  an 
effective  river  conservation  program.  It  empha- 
sizes building  multi-interest  citizen  coalitions 
through  community  involvement  in  river  and 
stream  conservation  efforts,  discusses  both  practi- 
cal steps  for  citizen  action  and  conservation  tools 
used  effectively  throughout  the  country,  from  land 
trusts  to  easements  to  regulatory  strategies.  Case 
studies  are  included  of  innovative  programs  that 
suggest  how  concerned  citizens,  working  together, 
can  positively  influence  the  future  of  their  local 
rivers  and  waterways  through  land  and  water  con- 
servation. Chapters  focus  on  the  following  topics: 
guidelines  for  getting  started;  understanding  the 
issues  of  water  projects,  diversion  and  minimum 
flow,  pollution,  shoreline  development  and  recrea- 
tion; using  basic  conservation  tools;  and  choosing  a 
strategy  for  river  conservation  projects.  Appendi- 
ces give  information  on  National  Park  Service 
regional  offices,  national  river  conservation  organi- 
zations, state  river  program  managers,  case-study 
program  managers,  national  wild  and  scenic  rivers, 
major  federal  laws  and  executive  orders  applicable 
to  river  conservation,  and  measuring  the  values  of 
river  conservation.  (Geiger-PTT) 
W88-05690 


IRRIGATION  DEVELOPMENT  PLANNING: 
AN  INTRODUCTION  FOR  ENGINEERS. 

John  Wiley  and  Sons,  New  York,  New  York.  1987. 
265  p.  Edited  by  J.  R.  Rydzewski. 

Descriptors:  'Irrigation  programs,  'Management 
planning,  'Agricultural  practices,  'Water  re- 
sources development,  Land  resources,  Irrigation 
engineering,  Irrigation  operation. 

The  various  factors  which  must  be  considered 
whenever  an  irrigation  project  is  planned  are  dis- 
cussed. The  aim  is  to  provide  irrigation  engineers 
with  a  guide  to  the  process  of  project  planning  and 
formulation  so  that  their  design  decisions  can  form 
an  integral  part  of  the  search  for  an  optimal  solu- 
tion to  any  particular  problem.  Topics  cover  the 
assessment  of  the  water,  land  and  human  resources 
involved  in  irrigation  development,  as  well  as  the 


consideration  of  project  formulation  and  appraisal, 
and   the   presentation  of  development   proposals. 
(See  W88-05832  thru  W88-05842)  (Lanlz-PTT) 
W88-05831 


INTRODUCTION:  PLANNING  OP  IRRIGA- 
TION DEVELOPMENT, 

Southampton  Univ.  (England).  Inst,  of  Irrigation 
Studies. 

J.  R.  Rydzewski. 

IN:  Irrigation  Development  Planning:  An  Intro- 
duction for  Engineers.  John  Wiley  and  Sons,  New 
York,  New  York.  1987.  p  1-10,  1  tab,  5  ret". 

Descriptors:  'Management  planning,  'Irrigation 
programs,  'Water  resources  development,  Eco- 
nomic aspects,  Irrigation  engineering,  Public 
policy,  Taxes,  Monitoring,  Feasibility  studies, 
Local  governments. 

Irrigated  agriculture  can  be  seen  as  a  special  case 
of  intensive  agriculture,  in  which  technology  inter- 
venes to  provide  control  for  the  soil-moisture 
regime  in  the  crop  root  zone.  The  aim  is  to  achieve 
a  high  standard  of  year-round  agriculture,  irrespec- 
tive of  rainfall  availability.  The  manner  in  which 
technology  intervenes  can  be:  (1)  to  add  water 
when  it  is  needed  by  the  crops;  (2)  to  remove 
excess  water  from  the  soil  profile;  (3)  to  remove 
excess  water  from  the  surface  of  the  cropped  land; 
and  (4)  to  protect  the  cropped  land  from  flooding 
(from  higher  lands  and  from  adjoining  rivers).  The 
extent  to  which  the  various  water  management 
practices  come  into  play  depends  on  the  climatic 
and  physical  conditions.  In  arid  areas  the  addition 
of  water  for  crop  consumption  and  soil  leaching 
would  dominate,  while  in  areas  with  seasons  of 
heavy  storms  and  long  dry  spells  all  the  functions 
listed  would  be  important.  The  scale  of  develop- 
ment can  range  from  millions  of  hectares  on  the 
Indo-Gangetic  Plain  to  a  farmer  and  his  well  on  a 
couple  of  hectares.  Since  various  national  and 
international  bodies  may  become  involved  in  the 
creation  of  a  project,  it  has  proved  useful  to  distin- 
guish between  the  major  stages  of  the  process,  so 
that  the  extent  of  participation  by  various  disci- 
plines, and  their  responsibilities,  become  clearer. 
The  stages  are:  (1)  identification  and  pre-feasibility 
studies;  (2)  feasibility  studies  (project  preparation 
for  funding);  (3)  implementation;  and  (4)  monitor- 
ing and  evaluation.  A  project  is  likely  to  comprise 
some  or  all  of  the  following  five  elements:  (1) 
Capital  investment  in  engineering  works  and 
equipment;  (2)  Provision  of  services  for  engineer- 
ing design,  for  supervision  of  implementation  and 
for  operation  and  maintenance;  (3)  Strengthening 
of  local  institutions  concerned  with  implementing 
and  operating  the  project,  including  the  training  of 
local  personnel;  (4)  Improvement  in  policies  (e.g. 
on  pricing,  taxes,  subsidies,  etc),  that  may  affect 
project  performance;  and  (5)  A  plan  for  imple- 
menting the  above  four  activities  to  achieve  the 
project  objectives  within  the  specified  time.  (See 
also  W88-05831)  (Lantz-PTT) 
W88-05832 


ESTIMATION  OF  SURFACE  WATER  RE- 
SOURCES, 

P.  R  Helliwell. 

IN:  Irrigation  Development  Planning:  An  Intro- 
duction for  Engineers.  John  Wiley  and  Sons,  New 
York,  New  York.   1987.  p   11-37,   11  fig,  46  ref. 

Descriptors:  'Water  resources  development,  'Data 
acquisition,  Evaluation,  Data  interpretation,  Soil 
water,  Precipitation,  Mathematical  analysis,  River 
flow,  Catchment  yield,  Hydrologic  budget. 

A  clear  understanding  of  hydrological  principles  is 
essential  to  the  planning  of  irrigation  development. 
Where  hydrological  predictions  are  uncertain  for 
any  reason,  development  must  be  staged  in  such  a 
way  that  a  later  downward  revision  of  available 
water  resources  will  not  ruin  the  scheme.  Shortage 
of  good  quality  data  is  the  primary  problem  en- 
countered in  water  resource  assessment.  Usually 
data  are  absent,  of  unknown  quality,  or  fragmen- 
tary. In  many  cases  art  as  well  as  science  is  needed 
in  preparation  of  estimates.  An  outline  of  a  general 
plan  of  attack  on  the  problem  is  as  follows:  (1) 
Seek  out  data  on  climate,  rainfall  and  river  flow 


from  tli  i  and  from  surrounding  areas, 

including  neighboring  countries;  (?)  Initiate  imme- 
diately a  hydrometru  program  to  start  to  make- 
good  deficiencies  in  existing  data;  (3)  Attempt  to 
assess    river    (low    param  I    directly    or 

indirectly;  (4)  Look  for  evidence  of  long  dry  peri- 
ods, either  in  the  data  or  from  general  evidence 
and  local  knowledge;  (5)  Assess  potential  yield 
without  storage;  (6)  Assess  potential  yield  with 
storage;  (7)  Check  water  quality,  particularly 
during  low  flows.  Data  collection  includes:  current 
meters  for  river  flow;  rain  gauges  for  precipitation; 
background  radiation  evaluation  for  climate  assess- 
ment; evaporation  measurement  and  estimation; 
soil  moisture  meters  for  determining  soil  water; 
and  catchment  yields  to  tie  together  the  5  previous 
values.  (See  also  W88-05831)  (Lantz-PTT) 
W88-05833 


LAND  RESOURCE  ASSESSMENT  FOR  IRRI- 
GATION, 

Land   Resources   Development   Centre,   Surbiton 

(England). 

For  primary  bibliographic  entry  see  Field  3F. 

W88-05835 


FEASIBILITY  REPORT, 

Halcrow  (William)  and  Partners,  Swindon  (Eng- 
land). 

C.  L.  Clarke,  and  J.  Anderson. 
IN:  Irrigation  Development  Planning:  An  Intro- 
duction for  Engineers.  John  Wiley  and  Sons,  New 
York,  New  York.   1987.  p  239-260,  5  fig,   1  ref. 

Descriptors:  'Management  planning,  'Feasibility 
studies,  'Irrigation  programs,  'Water  resources  de- 
velopment, Performance  evaluation,  Economic  as- 
pects, Water  supply,  Agricultural  practices,  Public 
opinion,  Social  aspects,  Resource  allocation,  Re- 
sources management. 

The  major  decisions  on  any  large  development  are 
made  following  study  of  the  feasibility  report, 
which  defines  the  benefits  to  be  expected  and 
estimates  the  cost.  The  purpose  of  the  feasibility 
report  is  to  define  in  detail  the  necessary  scope  of 
the  project,  to  assess  the  practicability  of  develop- 
ment and,  in  doing  so,  the  findings  are  normally 
used  to:  (1)  compare  the  development  with  other 
possible  developments  in  the  same  country  or 
region  so  that  priorities  can  be  given  to  the  better 
projects  and  the  best  use  made  of  limited  resources; 

(2)  decide  if  the  development  is  worth  while;  and 

(3)  initiate  arrangements  for  implementation,  par- 
ticularly finance  and  design.  Although  normally  a 
major  portion  of  irrigation  development  costs  do 
lie  in  the  civil  works,  it  must  be  appreciated  that 
the  ultimate  success  of  a  scheme  depends  on  an 
integrated  approach  which  considers  all  aspects 
(e.g.  agriculture,  human  resources,  environment, 
etc.).  The  study  must  show  that  in  all  respects  the 
scheme  is  feasible.  The  processes  involved  in  the 
production  of  a  feasibility  report  are  considered. 
The  general  layout  of  the  report  is  discussed  and 
attention  is  drawn  to  the  essential  features  of  the 
various  investigations  including  the  composition  of 
the  study  teams,  integration  of  specialist  groups, 
collection  and  analysis  of  main  data  (topography, 
ground  investigations,  water  resources  investiga- 
tions), agricultural  practices  and  marketing,  engi- 
neering, social,  political  and  environmental  fea- 
tures. The  management  of  the  completed  project 
and  the  training  of  management  and  operational 
personnel  are  also  discussed.  (See  also  W88-05831) 
Lantz-PTT) 

W88-05842 


MANAGING  HAZARDOUS  WASTES:  A  PRO- 
GRAMMATIC APPROACH, 

Council   of  State  Governments,   Lexington,   KY. 
For  primary  bibliographic  entry  see  Field  5E. 

W88-05844 


ENVIRONMENTAL      AGENDA      FOR      THE 
FUTURE, 

Natural  Resources  Defense  Council,  Inc.,  Wash- 
ington, DC. 
J.  H.  Adams,  L.  C.  Dunlap,  J.  D.  Hair,  F.  D. 
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Krupp,  and  J.  Lorenz. 

Island  Press,  Washington,  DC.  1985.  155  p. 

Descriptors:  'Management  planning,  'Environ- 
mental protection,  'Water  resources  development, 
Public  policy,  Interagency  cooperation,  Population 
dynamics,  Water  pollution  control,  Hazardous 
wastes,  Agriculture,  Energy,  Environmental  ef- 
fects. 

The  key  to  the  solution  of  most  of  the  problems 
raised  in  this  agenda  (nuclear  issues,  human  popu- 
lation growth,  energy  strategies,  water  resources, 
toxics  and  pollution  control,  wild  living  resources, 
private  lands  and  agriculture,  protected  land  sys- 
tems, public  lands,  and  urban  environments)  for  the 
future  is  public  awareness  of  the  issues  and  a 
recognition  of  the  interconnections  among  popula- 
tion growth,  natural  resource  availability,  develop- 
ment, and  environmental  impacts.  The  general 
public  and  decision-makers  need  to  understand  the 
true  costs  of  their  own  actions  and  those  of  gov- 
ernment and  the  private  sector  and  how  to  weigh 
the  long-term,  far-reaching  benefits  against  the  im- 
mediate, localized  costs  for  risks.  Any  consider- 
ation of  the  future  must  remain  dynamic.  Hence 
this  agenda  will  be  subjected  to  periodic  review 
and  revision  as  trends  and  circumstances  require. 
The  individual  chapters  on  specific  issues  are  writ- 
ten with  the  intent  of  highlighting  some  of  the 
environmental  problems  that  are  expected  to  com- 
mand attention  in  the  coming  years  while  also 
discussing  some  of  today's  highest  priorities,  which 
will  affect  the  future.  (Lantz-PTT) 
W88-05915 


6B.  Evaluation  Process 


WATER  AND  DEVELOPMENT:  A  COMPLEX 
RELATIONSHIP, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-05155 


METHOD  FOR  IDENTIFYING  WATER  RE- 
SOURCES RESEARCH  NEEDS  AND  SETTING 
PRIORITIES  AMONG  THEM, 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Envi- 
ronmental and  Water  Resources  Engineering. 
W.  F.  Brandes. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8616341.  PhD  Dissertation,  1986.  399 
p,  21  fig,  12  tab,  169  ref,  5  append. 

Descriptors:  'Water  resources  research,  'Planning, 
•Research  priorities,  'Water  resources  develop- 
ment, 'Priorities,  State  jurisdiction,  Surveys,  Con- 
ferences, Literature  review. 

The  process  of  identifying  water  resources  re- 
search needs  and  establishing  priorities  among 
them  were  studied  based  on  the  design  of  a  water 
resources  research  agenda  for  the  State  of  Tennes- 
see. The  literature  was  reviewed,  conferences  were 
held,  a  survey  was  conducted,  interviews  were 
completed,  and  prioritizing  methods  were  applied. 
A  method  was  developed  that  could  be  used  effec- 
tively to  establish  water  resources  research  agen- 
das for  states  and  possibly  other  entities.  The 
method  attracted  sustained  interest  and  support 
from  over  50  professionals  or  others  intimately 
involved  in  water  resources  matters.  The  Tennes- 
see Water  Resources  Research  Center  used  the 
projects  identified  by  this  investigation  as  the  basis 
for  its  annual  programs  for  three  years  in  succes- 
sion. The  method  is  time-consuming  and  expensive, 
but  does  not  promote  communication  and  interest 
in  water  resources  research  throughout  the  com- 
munity of  users  and  researchers  in  the  State. 
(Cremmins-AEPCO) 
W88-05201 


USE  OF  A  DYNAMIC  PROGRAMMING  TECH- 
NIQUE FOR  OPTIMIZING  OPERATION  OF  A 
REGIONAL  WATER  RESOURCE  SYSTEM, 

North  West  Water  Authority,  Warrington  (Eng- 
land). 


For  primary  bibliographic  entry  see  Field  5F. 

W88-05280 


RISK-BASED      ANALYSIS      OF      EXTREME 
EVENTS, 

Virginia   Univ.,   Charlottesville.   Center  for  Risk 

Management  of  Engineering  Systems. 

For  primary  bibliographic  entry  see  Field  6A. 

W88-05525 


PROBABILITY  DISTRIBUTIONS  AND  THEIR 
PARTITIONING, 

Virginia  Univ.,   Charlottesville.   Center  for  Risk 

Management  of  Engineering  Systems. 

For  primary  bibliographic  entry  see  Field  6A. 

W88-05526 


EVALUATION  AND  SCHEDULING  OF 
WATER  CONSERVATION, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

J.  R.  Lund. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  5,  p  696- 
708,  September,  1987.  1  fig,  2  tab,  18  ref,  1  append. 

Descriptors:  'Water  conservation,  'Scheduling, 
'Linear  programming,  'Economic  aspects,  'Plan- 
ning, Conservation,  Costs,  Evaluation,  Construc- 
tion costs,  Operating  costs,  Water  demand,  Water 
shortage,  Sensitivity  analysis,  Cost-benefit  analysis. 

A  linear  programming  method  is  suggested  for 
evaluating  and  scheduling  of  water  conservation 
measures  for  deferring  or  avoiding  a  single  antici- 
pated capacity  expansion  project.  The  method  is 
contrasted  with  long-run  marginal  cost  techniques 
and  demonstrated  for  the  case  of  a  small  city 
contemplating  conservation  to  defer  a  water  treat- 
ment plant  expansion  alternative.  The  least-cost 
conservation  schedule  is  found  by  running  a  small 
set  of  linear  programs.  The  sensitivity  of  this  result 
to  changes  in  capacity  costs,  conservation  costs, 
and  capacity  is  found  using  the  initial  set  of  linear 
program  results.  Uncertainty  is  water  use  and 
demand  forecasts  and  real  interest  rates  requires 
solving  additional  linear  programs.  The  conserva- 
tion schedule  is  updated  easily,  as  improved  use 
and  cost  forecasts  become  available,  by  solving 
additional  linear  programs  periodically  throughout 
the  conservation  schedule.  The  linear  program- 
ming method  is  also  a  general  solution  method 
encompassing  simpler  special  cases  where  capacity 
constraints  are  either  imminent  or  nonexistent. 
(Doria-PTT) 
W88-05642 


RISK  ASSESSMENT  AND  RISK  CONTROL. 

Conservation  Foundation,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  6A. 
W88-05689 


SETTLING  THINGS:  SIX  CASE  STUDIES  IN 
ENVIRONMENTAL  MEDIATION, 

Conservation  Foundation,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-05693 


GUIDELINES  FOR  PLANNING  COMMUNITY 
PARTICIPATION  ACTIVITIES  IN  WATER 
SUPPLY  AND  SANITATION  PROJECTS, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

A.  Whyte. 

World  Health  Organization,  Geneva,  Switzerland. 

WHO  Offset  Publication  No.  96,  1986.  53  p,  2  fig, 

9  ref. 

Descriptors:  'Water  supply,  'Standards,  'Water 
quality  management,  'Public  participation,  Com- 
munity development,  Public  policy,  Economic  as- 
pects, Management  planning. 

It  is  now  recognized  that  in  water  supply  and 
sanitation  projects,  best  results  are  obtained  only 
when  the  communities  participate  in  the  planning 
and  execution  of  projects  and  when  other  sectors 


contribute  simultaneously  to  the  development 
effort.  Such  community  participation  and  intersec- 
toral  activities  must  be  planned  in  great  detail,  with 
real,  rather  than  hoped-for,  financial  and  manpow- 
er resources  committed  to  them  from  the  outset. 
The  guidelines  for  planning  presented  in  this  book, 
draw  attention  to  the  'what,  when,  where,  why, 
how,  and  who'  questions  associated  with  commu- 
nity participation;  the  material  presented  in  the 
form  of  check-lists  of  points  to  consider.  The 
topics  covered  include:  assessment  of  a  communi- 
ty's potential  for  participation;  setting  of  program 
objectives  and  priorities;  planning  for  national  and 
regional  agency  support  to  communities;  planning 
programme  details  at  the  community  and  project 
levels;  and  evaluation  of  activities.  (Lantz-PTT) 
W88-05698 


STANDARD  MODEL  DESIGNS  FOR  RURAL 
WATER  SUPPLIES. 

World   Health   Organization,   Copenhagen  (Den- 
mark). Regional  Office  for  Europe. 
For  primary  bibliographic  entry  see  Field  8A. 

W88-05702 


POLICIES   RELATING   TO   GROUNDWATER 
AND  BIOFOULING, 

Environmental  Protection  Agency,  Atlanta,  GA. 

Region  IV. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-05725 


SOCIAL  ASPECTS  OF  IRRIGATION  DEVEL- 
OPMENT, 

Southampton  Univ.  (England).  Inst,  of  Irrigation 
Studies. 
E.  D.  Gordon. 

IN:  Irrigation  Development  Planning:  An  Intro- 
duction for  Engineers.  John  Wiley  and  Sons,  New 
York,  New  York.  1987.  p  161-176,  2  tab,  13  ref. 

Descriptors:  'Social  aspects,  'Irrigation  programs, 
'Water  resources  development,  Public  participa- 
tion, Agriculture,  Political  aspects. 

There  is  increasing  recognition  that  irrigated  agri- 
cultural development  must  be  visualized  in  its  total 
environment,  taking  a  long  and  wide  view  of  the 
whole  rural  system.  This  indicates:  (1)  The  ele- 
ments of  a  plan  should  form  a  complete  set  consist- 
ent with  local  conditions,  and  because  of  the  inno- 
vative aspect  include  special  provision  for  exten- 
sion and  training;  (2)  A  number  of  consequential 
adjustments  to  the  rural  system  are  needed,  espe- 
cially with  regard  to  the  'output  delivery  system'  - 
marketing,  etc.  -  and  the  'institutions'  -  ways  of 
cooperation,  incentives,  administration  and  staff 
management;  and  (3)  Because  of  uncertainty  and 
the  complexity  of  the  systems  it  can  never  be 
ensured  that  things  will  go  as  planned.  Therefore 
there  should  be  phased  implementation,  there  must 
be  a  feedback  system  to  respond  and  adapt  (man- 
agement requires  an  involvement  and  awareness  in 
the  political  structure.)  This  is  not  to  suggest  that 
one  has  to  await  conclusive  research  findings  on  all 
questions.  The  art  is  to  make  the  right  decisions  on 
incomplete  evidence.  (See  also  W88-05831)  Lantz- 
PTT) 
W88-05838 


IRRIGATION  PROJECT  APPRAISAL, 

Southampton  Univ.  (England).  Inst,  of  Irrigation 
Studies. 

J.  R.  Rydzewski. 

IN:  Irrigation  Development  Planning:  An  Intro- 
duction for  Engineers.  John  Wiley  and  Sons,  New 
York,  New  York.  1987.  p  201-227,  1  fig,  7  tab,  11 
ref. 

Descriptors:  'Irrigation  programs,  'Performance 
evaluation,  'Planning,  Economic  aspects,  Social 
aspects,  Political  aspects,  Agriculture. 

Project  appraisal  has  two  distinct  but  related  func- 
tions: (1)  to  assist  the  planner-designer  in  selecting 
viable  project  proposals  from  within  a  set  of  tech- 
nically sound  alternatives  in  a  particular  sector  of 
the  economy;  and  (2)  to  allow  central  planners  to 


114 


WATER  RESOURCES  PLANNING— Field  6 
Water  Demand — Group  6D 


make  rational  decisions  between  projects  in  differ- 
ent sectors  of  the  economy,  and  between  mutually 
exclusive  proposals  in  any  given  sector.  An  irriga- 
tion project  proposal  can  be  viewed  critically  (i.e. 
appraised)  from  several  standpoints:  (I)  that  of  the 
central  planning  organization  (or  equivalent)  with 
its  wish  to  optimize  the  allocation  of  scarce  re- 
sources within  the  economy  and  to  achieve  certain 
set  planning  targets;  (2)  that  of  the  government  or 
regional  socio-political  organs  who,  in  the  broadest 
sense,  wish  to  improve  the  conditions  of  the  people 
and  of  the  environment;  (3)  that  of  the  farmers 
who  form  the  basic  operational  unit  of  many 
projects  in  the  public  sector;  (4)  that  of  manage- 
ment in  public-sector  projects  who  need  a  secure 
flow  of  appropriate  resources  (notably  financial)  to 
meet  the  day-to-day  needs  of  the  project;  and  (5) 
that  of  the  entrepreneur,  if  encouraged  to  invest 
capital  in  the  project.  The  analysis  will  differ  in 
each  case,  especially  in  the  way  it  values  the  inputs 
and  outputs  of  the  project.  The  first  two  points 
affect  the  initial  decision  of  whether  to  embark  on 
the  project  or  not.  The  last  three  will  indicate  how 
attractive  the  project  will  be  to  those  actually 
operating  it  and,  therefore,  on  how  likely  it  is  to 
become  a  viable  reality.  However,  the  basic  data 
for  all  five  points  are  to  a  large  extent  common,  but 
require  modification  and  different  organization  for 
each  purpose  (financial,  economic  or  social).  (See 
also  W88-05831)  Lantz-PTT) 
W88-0584O 


IMPORTANCE  OF  DESIGN  QUALITY  CON- 
TROL TO  A  NATIONAL  MONITORING  PRO- 
GRAM, 

Inland  Waters  Directorate,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  7A. 
W88-05869 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


FARM  AND  WATERSHED  ECONOMIC  IM- 
PACTS OF  AGRICULTURAL  POLICY.  AP- 
PROACHES TO  REDUCE  SOIL  EROSION 
AND  SEDIMENTATION, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Economics. 
M.  B.  Sands. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8701607.  Ph.D  Dissertation,  1986.  213 
p,  13  fig,  38  tab,  57  ref,  append. 

Descriptors:  *Public  policy,  *Soil  erosion,  'Sedi- 
mentation, 'Economic  aspects,  'Farm  manage- 
ment, Watersheds,  Agricultural  watersheds,  Model 
studies,  Policy  making,  Crop  production,  Soil  con- 
servation, Optimization,  Linear  programming. 

Public  policies  for  controlling  soil  losses  from  agri- 
cultural cropland  were  studied  in  terms  of  net 
return  above  land  costs  for  crop  production; 
changes  in  cropping  practices,  such  as  tillage  meth- 
ods, conservation  practices,  and  crop  rotation;  and 
offsite  sediment  damages.  A  watershed  that  was 
subdivided  into  hypothetical  farm  units  was  repre- 
sented in  an  optimizing  linear  programming  frame- 
work. The  policies  evaluated  resulted  in  lower 
erosion  rates  and  reduced  offsite  damages,  but  at  a 
cost  of  reduced  revenues  or  increased  public  ex- 
penditures. Restrictive  soil  loss  constraints  encour- 
aged shift  in  production  practices  in  order  of 
impact  on  net  returns.  Tillage  practices  changed 
from  conventional  to  the  more  soil  conserving 
plow-plant  and  chisel  plow,  followed  by  adoption 
of  contouring  and  terracing.  Crop  activities  shifted 
from  intensive  row  crops  to  rotations.  Soil  loss 
restrictions  forced  larger  production  adjustments 
on  less  productive,  more  erosion  prone  farms. 
When  sediment  delivery  was  restricted,  a  location 
advantage  was  conferred  on  farms  in  close  proxim- 
ity to  a  reservoir.  Offsite  damages  were  a  signifi- 
cant determinant  of  the  optimal  combination  of 
watershed  cropping  and  conservation  practices. 
The  subsidy  policies  evaluated  were  generally  less 
efficient  than  regulatory  policies  in  achieving  soil 
loss  targets.  (Cremmins-AEPCO) 
W88-05199 


LINEAR  PROGRAMMING  APPROACH  FOR 
MANAGING  GROUNDWATER  POLLUTION 
FROM  PESTICIDES:  A  COMPARATIVE 
ANALYSIS  OF  ECONOMIC  AND  ENVIRON- 
MENTAL RISK, 

Cornell  Univ.,  Ithaca,  NY.  Graduate  School. 
For   primary  bibliographic   entry   see   Field   5G. 
W88-05212 


EVALUATING  ALTERNATIVE  COAGULANTS 
TO  DETERMINE  EFFICIENCY  AND  COST  EF- 
FECTIVENESS, 

Philadelphia  Water  Dept.,  PA. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-05331 


FEASIBILITY  OF  SEASONAL  WATER  PRIC- 
ING CONSIDERING  METERING  COSTS, 

Nevada  Univ.,  Reno.  Dept.  of  Agricultural  Eco- 
nomics. 

R.  Narayanan,  H.  Beladi,  R.  D.  Hansen,  and  A.  B. 
Bishop. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
6,  p  1091-1099,  December  1987.  4  fig,  4  tab,  15  ref. 

Descriptors:  'Seasonal  pricing,  'Water  supply, 
•Pricing,  'Economic  aspects,  Optimization,  Math- 
ematical models,  Salt  Lake  City,  Case  studies,  Fea- 
sibility studies,  Seasonal  variation,  Water  rates, 
Water  metering. 

Efficiency  implications  of  seasonal  pricing,  uni- 
form pricing,  and  optimal  seasonal  pricing  with 
metering  costs  were  analyzed  qualitatively  using 
classical  optimization  techniques.  A  nonlinear-inte- 
ger programming  model  was  formulated  for  a  case 
study  application  to  Salt  Lake  City  to  examine  the 
feasibility  of  seasonal  pricing.  The  analysis  indi- 
cates that  uniform  pricing  is  preferable  unless  me- 
tering costs  are  substantially  lower  than  present 
levels.  At  the  present  costs  of  metering,  an  annual 
uniform  price  of  S253/MG  would  have  been  opti- 
mal in  1975  and  should  increase  as  demand  grows 
over  time  to  S270/MG  in  1990  (a  37%  increase  is 
assumed).  The  price  should  increase  to  S271/MG 
by  2010  (A  76%  demand  growth  is  assumed). 
(Wood-PTT) 
W88-05412 


AGGREGATE  MARGINAL   RETURNS   FROM 
WESTERN  IRRIGATED  AGRICULTURE, 

Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  Eco- 
nomics. 

For  primary   bibliographic  entry  see  Field   6D. 
W88-05415 


WATER  FOR  ALL- WHO  PAYS, 

World   Health   Organization,   Geneva   (Swiztzer- 

land).  Community  Water  Supply  and  Sanitation 

Unit. 

L.  Laugeri. 

World  Health  Forum  WHFODN,  Vol.  8,  No.  4,  p 

453-460,  1987. 

Descriptors:  'Cost  allocation,  'Water  distribution, 
•Water  costs,  'Prices,  Economic  aspects,  Cost 
sharing,  Drinking  water,  Water  supply,  Cost  effec- 
tiveness, Water  use,  Developing  countries,  Capital 
costs. 

Distribution  of  water  costs  among  consumers  is 
often  uneven,  with  the  poor  often  paying  up  to  10 
times  the  average  price  in  spite  of  poor  service.  At 
least  9/10  of  the  cost  of  drinking  water  are  ac- 
counted for  by  depreciation,  supplies,  wages,  and 
debt  servicing,  but  these  categories  are  rarely  in- 
cluded in  the  present  price  of  water.  This  results  in 
a  continual  shortage  of  capital  funds  for  expansion 
and  operation.  Unit  costs  are  not  likely  to  decrease. 
Competition  for  supplying  water  service  is  often 
nonexistent,  and  the  consumer  has  no  alternative 
source.  Thus  prices  can  be  fixed  higher  than  cur- 
rent operating  costs  to  provide  money  for  expan- 
sion. Factors  which  drive  up  the  price  of  water  are 
use  of  technology  too  complex  for  needs,  lack  of 
local  competition  in  building  waterworks,  and 
vested  interests  from  loaning  institutions.  Demand 
for  water  service  in  the  poor  sections  of  rapidly 
developing  cities  outstrips  the  ability  of  the  few 


large  consumers  to  help  subsidize  development 
Better  control  of  the  illegal  water  sellers  by  licens- 
ing can  reduce  the  price  to  consumers  I  Ml  il 
often  preferable  because  in  many  communitu  I  the 
municipal  services  are  imperfect  and  corrupt.  One 
successful  way  of  supplying  water  is  to  establish  a 
drinking  water  fountain  in  a  central  place  and  run 
it  as  a  small  business.  Abuses  may  be  minimized  by 
setting  a  ceiling  price  and  by  proper  recordkeep- 
ing. Waste  of  water  must  be  curbed  in  the  private 
sector.  The  principle  of  applying  a  charge  to  all 
users,  even  the  poor,  has  some  advantages  in  dis- 
couraging waste  and  excessive  consumption.  How- 
ever, a  sliding  scale  should  be  developed  so  that 
the  poor  do  not  pay  more  than  5%  of  their  in- 
comes for  water.  (Cassar-PTT) 
W88-05493 


FEDERAL    RECLAMATION    PROGRAM:    AN 
ANALYSIS  OF  RENT-SEEKING  BEHAVIOR, 

Washington  Univ.,  Seattle.   Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-05681 


WATER   PRICING   AND  RENT  SEEKING  IN 
CALIFORNIA  AGRICULTURE, 

California  Univ.,  Davis.  Dept.  of  Agricultural  Ec- 
onomics. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-05682 


WATER  IN  COLORADO:  FEAR  AND  LOATH- 
ING OF  THE  MARKETPLACE, 

For  primary  bibliographic  entry  see  Field  6E. 
W88-05683 


BUILDING  MARKETS  FOR  TRADABLE  POL- 
LUTION RIGHTS, 

Clemson  Univ.,  SC.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  6E. 

W88-05688 


PIXOT  PLANT  TREATMENT  TECHNIQUES 
FOR  TRIHALOMETHANE  PRECURSOR  RE- 
DUCTION -  SOME  FINANCIAL  IMPLICA- 
TIONS, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5F. 
W88-05819 
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HARBOR  REVTVED, 

Warzyn  Engineering,  Inc.,  Madison,  WI. 
For  primary  bibliographic  entry  see  Field  8A. 
W88-05128 


SIZING  OF  TERMINAL  UNITS  IN  SURFACE 
IRRIGATION  PROJECTS:  H, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-05151 


POTENTIAL  HYDROENERGY  PRODUCTION 
BY  OPTIMIZATION, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

S.  P.  Simonovic,  and  L.  M.  Miloradov. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  114,  No.  1,  p  101- 
107,  January  1988.  2  fig,  2  tab,  9  ref. 

Descriptors:  'Hydroelectric  power,  'Optimization, 
•Water  resources  development,  •Yugoslavia, 
Water  demand,  Hydroelectric  plants,  Reservoirs, 
Energy,  Economic  aspects. 

The  North  Backa  hydrosystem  is  located  in  the 
northern  part  of  Yugoslavia  and  is  bounded  by  the 
River  Tisza  on  the  eastern  side,  the  Yugoslavian 
and  Hungarian  borders  on  the  north,  and  the 
canals  of  the  hydrosystem  Danube-Tisza-Danube 
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on  the  west  and  south.  The  hydrosystem  covers 
983,000  acres  (398,000  ha)  of  very  good  agricultur- 
al land.  However,  there  is  a  shortage  of  water.  The 
potential  water  supplies  of  this  region  contains  a 
number  of  very  small  rivers  (Plazovic,  Mostonga, 
Krivaja,  Cik,  and  Keres)  with  a  limited  amount  of 
water,  around  16,000  acre-ft/hr.  The  water  supply 
problem  of  the  North  Backa  region  has  been  stud- 
ied since  1975  and  the  main  purpose  of  all  the 
studies  has  been  to  find  a  technical  solution  for 
providing  water  so  as  to  satisfy  the  water  demand 
in  the  region.  All  the  alternative  solutions  suggest- 
ed that  water  should  be  taken  from  the  River  Tisza 
and  that  a  system  of  reservoirs  should  be  built  on 
the  Rivers  Cik  and  Krivaja.  The  system  would 
include  a  number  of  canals  and  pumping  stations 
for  transporting  water.  During  the  study  period,  an 
analysis  was  done  of  alternative  system  configura- 
tions that  differed  in  details.  From  the  optimization 
results,  it  can  be  concluded  that  the  North  Backa 
hydrosystem  designed  for  water  supply  purposes 
can  only  produce  1,708  MWh  of  electrical  energy 
per  annum.  However,  the  energy  consumption  of 
the  system  is  much  higher  and  goes  up  to  27,057 
MWh  per  year.  Therefore,  with  the  proposed 
number  of  hydroelectric  plants,  it  is  possible  to 
save  about  6.31%  of  the  yearly  energy  consump- 
tion. Nevertheless,  in  order  to  make  a  final  conclu- 
sion regarding  the  acceptance  of  the  proposed 
solution,  a  very  detailed  economic  study  must  be 
made.  This  study  should  represent  the  trade-off 
between  the  energy  production  on  one  hand  and 
investment  and  operation  and  maintenance  costs 
for  the  proposed  hydroelectric  plants  on  the  other 
hand.  Since  the  region  under  consideration  has  few 
energy  resources,  the  final  conclusion  regarding 
the  acceptance  of  proposed  energy  production  pur- 
poses of  the  system  may  change.  (Alexander-PTT) 
W88-05156 


MAJOR  WATER  RESOURCE  PROBLEMS 
AND  PROJECTS  IN  CHINA, 

Chengdu    Univ.    of    Science    and    Technology 
(China).  Dept.  of  Hydraulic  Engineering. 
H.  Yuguang,  and  W.  Chu. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  114,  No.  1,  p  108- 
1 14,  January  1988.  4  fig,  5  ref. 

Descriptors:  *Water  resources  development, 
'Groundwater,  *China,  'Reservoirs,  *Basins, 
Water  distribution,  Dams,  Engineering,  Financing, 
Watersheds,  Diversion. 

Because  of  severe  surface  water  shortages  in  China 
groundwater  pumpage  is  common  in  urban  (do- 
mestic and  industrial  uses)  as  well  as  rural  (agricul- 
tural use)  communities.  Excessive  pumping  of 
groundwater  in  the  North  has  recently  caused 
serious  damage.  The  development  of  effective  so- 
lutions to  the  water  shortage  problem  in  the  North 
is  the  biggest  challenge  to  Chinese  water  resources 
engineers  and  planners  in  the  years  to  come. 
Moving  toward  mitigation  of  some  of  these  prob- 
lems, the  Chinese  government  has  invoked  a 
number  of  ambitious  projects  in  nearly  all  river 
basins.  Two  of  the  most  significant  projects  are 
presented.  The  proposed  Central  Route  entails  di- 
version of  water  from  the  proposed  Three  Gorge 
Reservoir  through  Danjiang  Divide,  and  then  si- 
phoning underneath  the  Yellow  River  to  the  north. 
Further  planning  for  the  Central  Route  is  contin- 
gent upon  the  completion  of  the  Three  Gorge 
Project.  The  engineering  and  environmental  chal- 
lenges for  the  central  route  are  much  greater  than 
those  for  the  east  route.  The  plan  for  a  western 
route  is  even  more  ambitious.  The  water  in  the 
upstream  watershed  of  Changjiang  will  be  stored 
in  a  series  of  high  dams  and  then  lifted  across  the 
divide  and  over  to  the  upstream  watershed  of  the 
Yellow  River.  The  plan  will  be  most  effective  in 
solving  the  water  shortage  problem  in  the  north 
because  excess  water  will  be  available  for  both  the 
northwest  region  and  the  northern  provinces.  The 
problems  of  the  plan  are  the  enormous  engineering 
(and  financing)  work  of  constructing  the  series  of 
high  dams  and  pumping  stations  in  the  remote 
(some  still  inaccessible)  mountainous  area  along  the 
route.  It  is  expected  that  further  planning  of  this 
route  will  be  conducted  well  into  the  twenty-first 
century.  (Alexander-PTT) 
W88-05157 


INTEGRATING  DEMAND  MANAGEMENT  OF 
URBAN  REGIONAL  WATER  SYSTEMS:  A  CA- 
NADIAN CASE  STUDY  AND  IMPLICATIONS, 

Michigan  Univ.,  Ann  Arbor. 
J.  E.  Robinson. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  870817.  Ph.D  Dissertation,  1986.  191  p, 
9  fig,  14  tab,  73  ref. 

Descriptors:  *Water  demand,  *Water  supply, 
•Case  studies,  'Decision  making,  'Management 
planning,  'Urban  planning,  Water  treatment, 
Wastewater  management,  Regional  planning, 
Water  use,  Municipal  water,  Municipal 
wastewater. 

Water  demand  management  in  an  urban  regional 
water  system  was  investigated  based  on  a  case 
study  of  the  Regional  Municipality  of  Waterloo. 
The  case  study  includes  elements  of  action  re- 
search or  'reflection-in-action.'  Decisions  made 
using  integrated  demand  and  supply  management 
are  compared  with  those  made  using  supply  man- 
agement alone.  Through  integrated  water  system 
management,  the  system  itself  would  become  more 
efficient  and  less  expensive  to  operate;  longer-term 
expansion  of  use  could  occur  with  existing  supplies 
of  water  and  wastewater  treatment;  and  short-term 
supply  shortfalls  would  be  alleviated.  Obstacles  to 
integrated  water  management  are  related  to  re- 
gional equity  versus  efficiency,  the  belief  that 
water  creates  wealth,  the  historical  low  cost  of 
supplies,  the  belief  that  managing  demands  is  for 
water-short  areas,  institutional  biases  within  water 
supply  agencies,  and  the  institutional  separation  of 
water  subsystem  management.  More  comprehen- 
sive management  requires  additional  resources  for 
more  sophisticated  data  collection  and  analysis  and 
for  management  salaries.  Such  resources  may  be 
justified  in  large  municipalities,  those  experiencing 
rapid  growth,  or  those  facing  a  major  capital  pro- 
gram, but  may  improve  decisions  very  little  in 
others.  (Cremmins-AEPCO) 
W88-05206 


METROPOLITAN  WATER  SUPPLY  SYSTEM 
OPTIMIZATION  FOR  WATER  ALLOCATION 
DURING  DROUGHT  IN  SALT  LAKE  COUNTY, 

Utah  State  Univ.,  Logan.  Coll.  of  Engineering. 
G.  B.  Song. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8619389.  Ph.D  Dissertation,  1986.  379 
p,  25  fig,  94  tab,  123  ref,  3  append. 

Descriptors:  'Drought,  'Water  supply,  'Model 
studies,  'Metropolitan  water  management,  *Hy- 
drologic  data,  Water  management,  Water  conser- 
vation, Water  use,  Social  costs,  Stochastic  hydrol- 
ogy,  Water  shortage,   Water  loss,   Optimization. 

A  model  was  developed  for  determining  an  opti- 
mal short-term  water  management  policy  for  Salt 
Lake  County,  Utah  during  drought  years  using 
representations  of  hydrologic  interactions  among 
water  users  and  user  differences  in  marginal  value 
received  per  unit  of  water  used.  Data  were  derived 
for  assessing  the  social  difficulties  in  promoting 
different  water  conservation  practices  in  adjacent 
service  areas,  and  the  institutional  difficulties  in 
establishing  equitable  water  allocation  when  some, 
but  not  all  communities,  have  invested  in  drought 
protection.  Stochastic  hydrology  was  used  to  opti- 
mize water  allocations  by  minimizing  the  sum  of 
economic  losses  dye  to  water  shortfall  and  costs  of 
providing  supplemental  water.  The  monthly  eco- 
nomic losses  and  costs  in  a  drought  year  by  small 
use  area  were  explicitly  estimated  while  minimiz- 
ing a  nonlinear  objective  function  which  would 
otherwise,  without  surplus  variables,  be  neither 
smooth  nor  continuous  and  hence  not  solvable 
using  the  computer  program  MINOS.  (Cremmins- 
AEPCO) 
W88-05219 


INTERVENTION  ANALYSIS  OF  WATER  USE 
RESTRICTION,  AUSTIN,  TEXAS, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  3D. 
W88-05405 


AGGREGATE  MARGINAL  RETURNS  FROM 
WESTERN  IRRIGATED  AGRICULTURE, 

Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  Eco- 
nomics. 
R.  B.  Long. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
6,  p  1117-1124,  December  1987.  2  fig,  4  tab,  11  ref. 

Descriptors:  'Marginal  returns,  'Economic  as- 
pects, 'Irrigation,  'Water  allocation,  'Water 
demand,  'Economic  efficiency,  Pricing,  Western 
United  States,  Water  rights,  Livestock,  Crop  yield, 
Crop  production,  Agriculture,  Farms,  Alternative 
water  use,  Water  use,  Productivity. 

Pressure  is  increasing  in  the  western  United  States 
to  allocate  water  from  irrigated  agriculture  to 
other  competitive  uses.  Since  water  is  normally 
allocated  through  water  rights  and  not  necessarily 
by  the  price  system,  the  question  of  economic 
efficiency  is  a  continual  concern.  Results  show  that 
returns  per  acre-foot  of  water  used  in  western 
irrigation  are  quite  high  and  are  closely  tied  to  the 
livestock  industry.  Returns  per  acre-foot  of  water 
used  for  crops  ranged  from  $60  to  $1,500.  When 
water  was  used  to  support  livestock,  returns  per 
acre-foot  ranged  from  $100  to  $600.  Clearly,  losses 
of  water  supply  that  reduced  irrigation  production 
could  also  lower  farm  income  significantly.  Esti- 
mated returns  also  show  what  alternative  uses 
would  have  to  pay  for  water  under  competitive 
market  conditions.  Production  elasticities  are  also 
shown  for  various  states.  (Author's  abstract) 
W88-05415 


MODEL  OF  DAILY  MUNICIPAL  WATER  USE 
FOR  SHORT-TERM  FORECASTING, 

Interstate    Commission    on    the    Potomac    River 

Basin,  Rockville,  MD. 

J.  A.  Smith. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  2,  p  201-206,  February   1988.  3  fig,   15  ref. 

Water  Resources  Research  Program  Grant  14-08- 

OO01-G-1145. 

Descriptors:  'Water  use,  'Water  demand,  'Model 
studies,  'Municipal  water  use,  'Forecasting,  Pre- 
diction, Reservoirs,  Washington,  Mathematical 
equations,  Estimating. 

A  time  series  model  of  daily  municipal  water  use, 
termed  a  conditional  autoregressive  process,  can  be 
interpreted  as  an  autoregressive  process  with  ran- 
domly varying  mean.  The  randomly  varying  mean 
accounts  for  changes  in  water  use  that  result  from 
the  complex  interaction  over  time  of  'structural 
features'  of  the  water  use  system.  These  features 
may  include  the  price  of  water,  total  service  area 
connections,  plumbing  code  provisions,  and  cus- 
tomer income.  The  modeling  approach  is  semipara- 
metric.  The  model  can  be  split  into  a  component 
that  is  treated  in  a  nonparametric  framework  and  a 
component  that  is  treated  parametrically.  The 
random  mean  process,  which  represents  long-term 
trends  in  water  use,  is  treated  in  a  nonparametric 
framework.  Conditional  on  the  random  mean 
water  use,  the  model  reduces  to  a  Gaussian  autor- 
egressive process  with  a  modest  number  of  param- 
eters. The  water  use  model  is  the  core  of  a  forecast 
system  which  is  used  to  schedule  releases  from  two 
water  supply  reservoirs  which  serve  the  Washing- 
ton, D.C.,  Metropolitan  Area.  Model  structure  dic- 
tates that  the  key  step  in  producing  a  water  use 
forecast  is  an  updating  step  in  which  a  revised 
estimate  of  current  mean  water  use  is  computed. 
(Author's  abstract) 
W88-05434 


WATER  RESOURCES  LAW. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-05654 


WHY  NOT  CONSISTENCY  IN  WATER  LAW, 

Morrison-Knudsen  Engineers,  Inc.,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-05655 
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Water  Law  and  Institutions — Group  6E 


FROPKRTY  RIGHTS  IN  WATER:  AN  ESSEN- 
TIAL ELEMENT  OF  ECONOMIC  AND 
SOCIAL  DEVELOPMENT, 

McDonough,  Holland  and  Allen,  Sacramento,  CA. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-05656 


PRIOR  APPROPRIATION  DOCTRINE  UNDER 
STRESS:  THE  MONTANA  CASE  STUDY, 

For  primary  bibliographic  entry  see  Field  6E. 
W88-05658 


LEGAL  CONSTRAINTS  ON  THE  STATE  OF 
KANSAS  IN  IMPOSING  CONSERVATION 
PRACTICES  ON  HOLDERS  OF  EXISTING  AG- 
RICULTURAL WATER  RIGHTS, 

Kansas  Univ.,  Lawrence.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-05659 


RIPARIAN  RIGHTS  TO  STREAMFLOW  AND 
THEIR  APPLICATION  IN  EASTERN  STATES, 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Bio- 
logical and  Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-05660 


COLORADO    EXPERIENCE    IN    RESOLVING 
SURFACE-GROUND  WATER  CONFLICTS, 

Grant,  Bernard  and  Lyons,  Longmont,  CO. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-05661 


IRRIGATION      WATER     ALLOCATION      IN 
SOUTH  DAKOTA, 

South  Dakota  State  Univ.,  Brookings.   Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-05663 


IMPACT  OF  CITY  OF  TEQUESTA  VS  JUPI- 
TER INLET  CORPORATION  ON  FLORIDA 
ADMINISTRATIVE  WATER  LAW, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-05665 


PROTECTING  INSTREAM  WATER  USES  IN 
THE  RD7ARIAN  DOCTRINE  STATES, 

Virginia  Polytechnic  Inst.,  Blacksburg.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-05666 


ALLOCATING  WATER  TO  INSTREAM  USES: 
PRIVATE  ALTERNATIVES, 

Lewis  and  Clark  Coll.,  Portland,  OR.  Natural  Re- 
sources Law  Inst. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-05668 


INSTREAM  FLOW  LITIGATION:  A  SURVEY 
FOR  MANAGERS, 

National  Ecology  Center,  Fort  Collins,  CO. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-05669 


SURFACE  WATER  AND  GROUNDWATER 
REGULATION  AND  USE:  AN  ETHICAL  PER- 
SPECTIVE, 

Southern  Illinois  Univ.  at  Carbondale.   Dept.  of 

Agribusiness  Economics. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-05674 


HYDROLOGY  AND  WATER  LAW-COOPERA- 
TION FOR  THE  FUTURE, 

Hardt  (W.F.)  and  Associates,  Orange,  CA. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-05676 


WATER  RIGHTS:  SCARCE  RESOURCE  ALLO- 
CATION, BUREAUCRACY,  AND  THE  ENVI- 
RONMENT. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-05679 


APPROPRIATORS  VERSUS  EXPROPRIA- 
TORS: THE  POLITICAL  ECONOMY  OF 
WATER  IN  THE  WEST, 

University  of  West  Florida.  Pensacola.   Dept.  of 

Political  Science. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-05680 


INSTITUTIONAL  RESTRICTIONS  ON  THE 
TRANSFER  OF  WATER  RIGHTS  AND  THE 
SURVIVAL  OF  AN  AGENCY, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Eco- 
nomics. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-05684 


ECONOMIC  DETERMINANTS  AND  CONSE- 
QUENCES OF  PRIVATE  AND  PUBLIC  OWN- 
ERSHIP OF  LOCAL  IRRIGATION  FACILI- 
TIES, 

Chicago  Univ.,  IL.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-05685 


PRTVATIZING    GROUNDWATER    BASINS:    A 
MODEL  AND  ITS  APPLICATION, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Econom- 
ics. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-05686 


INSTREAM  WATER  USE:  PUBLIC  AND  PRI- 
VATE ALTERNATIVES, 

Lewis  and  Clark  Coll.,  Portland,  OR.  Natural  Re- 
sources Law  Inst. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-05687 


AMERICA'S  WATER:  CURRENT  TRENDS 
AND  EMERGING  ISSUES. 

Conservation  Foundation,  Washington,  DC. 

The  Conservation  Foundation,  Washington,  DC. 

1984.  114  p. 

Descriptors:  *Water  management,  *Water  supply, 
♦Water  quality,  'Management  planning,  'Water 
resources  development,  Groundwater  manage- 
ment, Costs,  Economic  aspects,  Conflicting  use, 
Water  demand. 

An  up-to-date  assessment  of  trends  in  water  quanti- 
ty and  quality  in  the  United  States  is  provided. 
Many  parts  of  the  nation  are  facing  substantial 
problems  in  water  supply.  Over  2,000  gallons  of 
water/person/day  are  now  being  withdrawn  from 
U.S.  surface  water  and  groundwater,  and  over  450 
gallons  of  that  are  being  consumed.  The  quality  of 
U.S.  water  has  changed  little  since  1972.  Almost 
no  effort  has  been  made  to  control  runoff  from 
agricultural  and  other  lands,  and  many  municipal 
wastewater-treatment  plants  are  either  not  com- 
pleted or  not  operated  properly.  This  Issue  Report 
explores  how  the  United  States  is  moving  from  an 
era  of  water  development  to  one  of  water  manage- 
ment to  deal  with  these  problems.  This  shift  re- 
quires careful  attention  to  allocating  and  paying  for 
water  efficiently,  equitably,  and  with  proper  con- 
cern for  environmental  quality.  Conflict  over  these 
concerns  has  already  emerged  and  is  growing. 
State  and  local  governments  need  to  nurture, 
rather  than  ignore,  innovative  efforts  to  resolve 
these  conflicts  before  they  become  crises.  The  fed- 
eral government  should  encourage  such  efforts, 
but  it  cannot  mandate  them.  (Lantz-PTT) 
W88-05913 


RIVERS  OF  EMPIRE:  WATER,  ARIDITY,  AND 
THE  GROWTH  OF  THE  AMERICAN  WEST, 

Brandeis  Univ.,  Waltham,  MA.  American  Envi- 
ronmental Studies. 


D.  Worst. -i 

Pantheon  Hooks.  New  Yoik    1985.  402  p. 

Descriptors:  'Water  supply,  'Water  demand, 
'Arid  regions,  'Water  resources  development,  Ec- 
ological effects,  Economic  aspects,  Reservoirs, 
Dams,  Canals,  Pesticides,  Agriculture,  Industry, 
History. 

From  the  turn  of  the  century,  when  Southern 
Pacific  Railroad  barons  were  given  one-tenth  of 
the  land  in  California  to  develop,  to  the  Depres- 
sion, when  wealthy  growers  of  the  Imperial  and 
Central  valleys  monopolized  the  region's  cheap, 
publicly  subsidized  water  supply,  right  up  to 
today,  when  Arizona  cotton  farmers  are  locked  in 
a  tug-of-war  with  sunbelt  cities  for  the  dwindling 
water  supplies,  aridity  and  the  control  of  water 
have  totally  determined  the  face  of  the  West.  In  a 
reinterpretation  of  the  region's  history,  it  is  shown 
that  the  West  can  be  seen  most  clearly  as  a  modern 
hydraulic  society,  based  upon,  shaped  by,  and 
completely  dependent  upon  its  dams,  reservoirs, 
and  canals.  The  results  are  the  growth  of  the 
American  Western  empire,  social  and  economic 
stratification,  gross  exploitation  of  migrant  work- 
ers, lethal  pollution  from  pesticides  and  chemical 
fertilizers,  and  total  dependence  on  the  technocrats 
who  manage  the  precious  hydraulic  system  (a 
system  that  is  even  now  breaking  down).  (Lantz- 
PTT) 
W88-05916 


6E.  Water  Law  and  Institutions 


CONFLICT  RESOLUTION  IN  WATER  RE- 
SOURCES: TWO  404  GENERAL  PERMITS, 

Institute  for  Water  Resources  (Army),  Fort  Bel- 
voir,  VA. 
J.  D.  Priscoli. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  114,  No.  1,  p  66-77, 
January  1988.  16  ref. 

Descriptors:  'Permits,  'Legal  aspects,  'Water  re- 
sources development,  'Negotiations,  Corps  of  En- 
gineers, Wetlands,  Louisiana,  Mississippi,  Florida. 

The  use  of  alternative  dispute  resolution  tech- 
niques in  water  resources  is  demonstrated  and  ex- 
perience evaluated  against  current  theory  of  bar- 
gaining and  negotiating.  Conflicts  among  environ- 
mentalists, developers,  and  government  agencies 
are  well  known;  they  involve  planning,  construct- 
ing, operating,  and  regulating  water  resources 
projects.  Two  Section  404  permit  cases  are  com- 
pared. One  in  1980,  involves  issuing  a  general 
permit  (GP)  for  wetland  fill  on  Sanibel  Island, 
Florida.  The  other,  in  1987,  involves  issuing  a  GP 
for  hydrocarbon  exploration  drilling  throughout 
Louisiana  and  Mississippi.  Generally,  permits  are 
granted  on  a  case-by-case  basis,  but  Corps  district 
engineers  may  also  issue  GPs  for  activities  that 
produce  no  negative  cumulative  impacts.  In  these 
cases  the  Corps  adopted  a  revolutionary  approach 
to  GPs.  Rather  than  writing  the  permit  in  house, 
the  Corps  suggested  that  the  parties  who  conflict 
over  permit  applications  get  together  and  write  the 
technical  specifications  for  a  GP.  The  Corps  told 
environmentalists,  citizens,  contractors,  industrial- 
ists, developers,  and  representatives  of  government 
agencies  if  they  agree  to  the  specifications  of  a 
permit  within  the  broad  legal  constraints  of  the  404 
law,  the  Corps  would  confirm  the  agreement  and 
call  it  a  GP.  The  price  of  such  an  agreement  is 
consensus  among  the  parties  normally  in  conflict 
over  permit  applications.  In  this  way  the  Corps 
becomes  the  facilitator  of  consensus  among  inter- 
ested parties  by  using  its  authority.  The  Sanibel 
permit  operated  unchallenged'for  five  years,  the 
legal  life  of  such  a  permit.  The  Mississippi/Louisi- 
ana permit  was  just  issued.  These  cases  both  con- 
firm and  question  some  propositions  emanating 
from  the  fields  of  negotiating  and  bargaining.  (Au- 
thor's abstract) 
W88-05153 


WATER  AND  DEVELOPMENT:  A  COMPLEX 
RELATIONSHIP, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
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burg.  Dept.  of  Civil  Engineering. 
W.  E.  Cox. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  114,  No.  1,  p  91-98, 
January  1988.  21  ref. 

Descriptors:  'Water  resources  development,  'Eco- 
nomic growth,  *  Socioeconomic  aspects,  'Avail- 
able  water,  Economic  aspects,  Water  resources, 
Development. 

The  water  resource  has  a  wide  range  of  interac- 
tions in  socio-economic  development  processes. 
Water  projects  that  enhance  the  attributes  of 
water,  or  control  its  negative  effects,  may  stimulate 
development  and  have  been  used  as  development 
tools.  However,  studies  of  the  impact  of  water 
availability  and  investment  in  water  projects  on 
development  have  produced  mixed  results,  with 
some  studies  focusing  on  the  United  States  detect- 
ing no  positive  correlation  between  water  and  pat- 
terns of  socio-economic  development,  level  of 
water  availability,  and  prevailing  mix  of  economic 
activities.  Water  must  be  viewed  as  one  of  several 
elements  of  the  growth  process  with  potential  to 
become  a  limiting  factor.  Thus,  water  development 
cannot  be  used  indiscriminately  as  a  mechanism  to 
stimulate  socio-economic  advancement,  but  appro- 
priate attention  must  be  given  as  part  of  a  broad 
assessment  of  the  many  interacting  factors  impor- 
tant to  socio-economic  advancement.  (Author's  ab- 
stract) 
W88-05155 


APPROACHING  POLLUTION  CONTROL  VIA 
THE  WALLET, 

For  primary  bibliographic   entry  see   Field   5G. 
W88-05428 


KEY  ISSUES  OF  THE  DRINKING  WATER 
AMENDMENTS, 

K.  J.  Miller. 

WATER/Engineering  and  Management 

WENMD2,  Vol.   135,  No.  2,  p  30-32,  February 

1988. 

Descriptors:  *Water  quality  control,  *Water  qual- 
ity standards,  'Drinking  water,  *Safe  Drinking 
Water  Act,  'Regulations,  'Management  planning, 
Lead,  Disinfection,  Water  treatment,  Organic  com- 
pounds, Monitoring. 

The  EPA  is  now  well  into  the  process  of  establish- 
ing what  will  be  the  most  comprehensive,  complex 
set  of  regulations  and  guidelines  in  the  history  of 
the  water  supply  industry  from  the  Safe  Drinking 
Water  Act  Amendments  of  1986  (SDWA).  Five 
areas  of  utilities  efforts  will  have  significant  influ- 
ence on  operation,  overall  cost,  and  public  percep- 
tion in  the  near  future:  lead,  surface  water  treat- 
ment, radionuclides,  disinfection  and  disinfection 
byproducts,  and  volatile  and  synthetic  organic 
chemicals  (VOCs  and  SOCs).  The  impact  of  regu- 
lations in  each  of  these  areas  as  well  as  regulatory 
timetables  are  discussed.  The  water  supply  com- 
munity can  contribute  to  the  establishment  of  the 
new  SDWA  regulations  in  the  following  ways: 
take  part  in  the  regulatory  process;  establish  close 
ties  with  the  state  primacy  agency;  and  monitor  for 
contaminants.  (VerNooy-PTT) 
W88-05430 


DEVELOPMENT  OF  THE  RIO  DE  LA  PLATA 
SYSTEM, 

A.  Danilevsky. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  6,  p  761- 
778,  November  1987.  8  fig,  1  tab,  64  ref. 

Descriptors:  'Rio  de  La  Plata,  'Watersheds, 
•Water  resources  development,  'Climatology, 
'Water  use,  'Water  management,  'International 
waters,  Navigation,  Hydroelectric  power,  Flood 
control,  Political  aspects,  Economic  aspects,  Social 
aspects,  Planning. 

A  brief  description  of  the  Rio  de  La  Plata  hydro- 
graphic  basin,  the  second  largest  in  South  America 
and  the  fifth  largest  in  the  world,  is  given.  Its 
location,   extension,    and   climate   are   mentioned. 


The  catchments  are  identified  and  the  course  of  the 
rivers  described.  Brazil's  and  Argentina's  energy 
needs,  as  well  as  present  and  planned  hydroelectric 
developments  in  the  basin,  are  commented  upon.  It 
is  shown  how  much  nature  favored  Brazil  over 
Argentina  by  giving  her  the  upper  course  of  the 
rivers.  Improvements  for  navigation  on  the  Rio 
Parana  and  the  Rio  Uruguay  are  discussed,  as  are 
the  difficulties  of  the  flood  control  problem  on  the 
Middle  and  Lower  Parana.  Some  other  related 
projects  are  described.  Finally,  the  conflicting  in- 
terests of  the  various  nations  who  share  the  Rio  de 
La  Plata  basin  are  analyzed,  stressing  the  necessity 
of  managing  international  rivers  as  a  system.  (Au- 
thor's abstract) 
W88-05613 


CONSIDERATION  OF  GALLOWAY  PROJECT, 

Nevada  Univ.,  Reno.  Dept.  of  Civil  Engineering 
J.  W.  Bird. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  5,  p  616- 
619,  September,  1987.  10  ref. 

Descriptors:  'Galloway  Project,  'Colorado  River, 
'Interbasin  transfer,  'Colorado  River  Compact, 
'Legal  aspects,  'Water  rights,  'Interstate  com- 
pacts, Riparian  rights,  Political  constraints,  Water 
law,  Legislation,  Economic  aspects. 

The  Galloway  Project  has  presented  the  states  on 
the  Colorado  River  with  a  proposal  requiring  a 
new  definition  of  rights  under  the  Colorado  River 
Compact.  These  proposals  have  caused  several 
agencies  and  states  to  reevaluate  the  Colorado 
River  Compact,  and  to  reconsider  their  present 
position  on  the  meaning  of  the  terms  that  have 
been  defined.  The  Galloway  Project  proposal  is 
causing  a  new  consideration  of  water  leasing,  states 
rights,  state  politics,  and  interstate  sales  of  water. 
These  issues  are  discussed.  It  is  concluded  that, 
whether  or  not  Galloway  is  successful,  the  issue  of 
interstate  sale  of  water  rights  to  out-of-basin  users 
will  return.  Some  of  the  legal  obstacles  appear  to 
be  illusory,  but  are  in  fact  subject  to  judicial  inter- 
pretation. Questions  relating  to  the  amount  of 
water  actually  available  for  appropriations  are  not 
significant  next  to  political  questions.  The  future 
will  probably  see  more  projects  proposed  similar 
to  the  Galloway  Project.  (Author's  abstract) 
W88-05637 


WATER  RESOURCES  LAW. 

Proceedings  of  the  National  Symposium  on  Water 
Resources  Law,  December  15-16,  1986,  Chicago, 
Illinois.  American  Society  of  Agricultural  Engi- 
neers, St.  Joseph,  Michigan,  1986.  243  p. 

Descriptors:  'Water  law,  'Groundwater  manage- 
ment, 'Water  quality  control,  'Riparian  rights, 
'Water  rights,  United  States,  Legal  aspects,  Diver- 
sion, Water  consumption,  Water  management, 
Consumptive  use,  Nonpoint  pollution  sources, 
Water  allocation,  Irrigation  permits,  Water  zoning, 
Political  aspects. 

In  this  first  National  symposium  on  water  re- 
sources law  sponsored  by  the  American  Society  of 
Agricultural  Engineers,  lawyers,  consultants,  ad- 
ministrators, researchers,  economists,  and  engi- 
neers came  together  to  address  some  of  the  issues 
related  to  water  supply  and  water  quality.  Topics 
discussed  include:  selected  issues  on  water  law  in 
1986;  prior  appropriation  issues,  groundwater 
issues,  instream  flow  issues,  water  quality  issues, 
and  emerging  issues  for  the  future.  Some  of  the 
long-held  methods  of  appropriating  water  rights 
such  as  the  Prior  Appropriation  Doctrine  in  the 
western  United  States  and  the  Riparian  Rights 
Doctrine  in  the  eastern  United  States  have  come 
under  increasing  scrutiny.  Maintenance  of  mini- 
mum water  flow  in  streams  to  maintain  aquatic  life 
has  resulted  in  conflicts  among  conservationists, 
fish  and  wildlife  interests  and  potential  water  users. 
The  conflicts  that  have  occurred  among  the  many 
competing  users  have  resulted  in  the  enactment  of 
considerable  legislation  at  all  levels  of  government. 
The  combined  efforts  of  the  legal  community,  edu- 
cation, adequate  levels  of  financial  resources  and 
all  levels  of  government  are  required  to  find  practi- 
cal solutions  that  will  provide  safe,  adequate  sup- 


plies of  water  to  meet  the  needs  of  this  nation  now 
and  for  future  generations.  (See  W88-05655  thru 
W88-05678)  (Geiger-PTT) 
W88-05654 


WHY  NOT  CONSISTENCY  IN  WATER  LAW, 

Morrison-Knudsen  Engineers,  Inc.,  Denver,  CO. 
R.  E.  Waddington. 

IN:  Water  Resources  Law,  Proceedings  of  the 
National  Symposium  on  Water  Resources  Law, 
December  15-16,  1986,  Chicago,  Illinois.  1986.  p 
20-27,  1  tab,  9  ref. 

Descriptors:  'Water  law,  'Water  allocation,  'Ri- 
parian rights,  'Western  United  States,  'Water 
rights,  'Prior  Appropriations  Doctrine,  Legal  as- 
pects, Water  use,  Consumptive  use,  Nonconsump- 
tive  use,  Water  management. 

Water  law  in  nearly  all  states  west  of  the  Mississip- 
pi River  is  based  on  the  prior  appropriations  doc- 
trine. However,  the  administration  of  these  rights 
differs  greatly  among  these  western  states.  The 
degree  of  regulation  and  the  procedures  for  imple- 
menting them  are  the  areas  which  vary  greatly 
from  state  to  state.  One  imperfection  in  the  system 
of  prior  appropriations  is  that  it  encourages  overir- 
rigation  and  waste  because  the  allotment  is  lost 
unless  put  to  beneficial  use.  In  times  of  shortage, 
the  junior  appropriator  is  made  to  bear  the  entire 
loss  rather  than  prorating  the  available  water 
among  users.  Some  states  have  suspended  priorities 
during  periods  of  low  flow  and  allocated  the 
supply  among  preferred  users.  Some  reasons  for 
modifying  the  existing  prior  appropriations  doc- 
trine and  for  not  changing  it  are  discussed.  Such 
factors  as  due  diligence,  cancellation  proceedings, 
and  adjudication  procedures  could  be  uniform 
among  states.  However,  the  current  economic  con- 
ditions, legal  stratification,  and  provincialism  asso- 
ciated with  water  rights  tend  to  discourage  any 
trend  toward  uniformity  in  administration  in  the 
Western  United  States.  (See  also  W88-05654) 
(Geiger-PTT) 
W88-05655 


PROPERTY  RIGHTS  IN  WATER:  AN  ESSEN- 
TIAL ELEMENT  OF  ECONOMIC  AND 
SOCIAL  DEVELOPMENT, 

McDonough,  Holland  and  Allen,  Sacramento,  CA. 

S.  L.  Somach. 

IN:   Water  Resources   Law,   Proceedings  of  the 

National  Symposium  on  Water  Resources  Law, 

December  15-16,  1986,  Chicago,  Illinois.   1986.  p 

28-34. 

Descriptors:  'Water  law,  'Water  rights,  'Riparian 
rights,  'Economic  aspects,  'Water  allocation, 
Legal  aspects,  Social  aspects,  Water  management, 
Water  use,  Water  quality. 

The  emerging  concepts  dealing  with  the  instream 
use  of  water  ignore  the  pre-existing  system  of 
water  rights  which  was  developed  to  accommo- 
date and  foster  certain  types  of  social  and  econom- 
ic development.  Statutory  and  regulatory  zeal  for 
the  imposition  of  water  quality  controls  has  result- 
ed in  legislation  and  regulation  that  ignores  the 
fundamental  limitations  imposed  upon  government 
action  by  property-right-based  water  allocation 
systems.  Regulatory  and  judicial  action  that  at- 
tempts to  provide  protection  for  instream  and  asso- 
ciated uses  of  water  has  also  ignored  the  funda- 
mental limitations  imposed  upon  government 
action  by  property  right  based  water  allocation 
systems.  The  appropriative  right  system  facilitated 
the  economic  and  social  development  of  the  arid 
and  semi-arid  regions  of  the  Western  United  States. 
Application  of  the  Public  Trust  Doctrine  in  an 
appropriative  water  right  system  could  be  cata- 
strophic. The  injection  of  the  public  trust  doctrine, 
independent  of  the  property  based  system  in  water 
rights,  adds  the  element  of  uncertainty  that  the 
appropriative  water  right  was  designed  to  avoid. 
The  application  of  reasonable  instream  protections 
need  not  be  destabilizing  to  the  property  based 
system  of  water  rights  if  a  system  of  prioritization 
of  instream  uses  is  applied.  (See  also  W88-05654) 
(Geiger-PTT) 
W88-05656 
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WATER  DUTY:  BASIS  FOR  WATKR  ALLOCA- 
TION, 

Arizona  Univ.,  Tucson.  Dcpt.  of  Agricultural  En- 
gineering. 

M.  Yitayew,  and  W.  E.  Hart. 
IN:  Water   Resources  Law,   Proceedings  of  the 
National  Symposium  on  Water  Resources  Law, 
December  15-16,  1986,  Chicago,  Illinois.   1986.  p 
35-49,  5  tab,  12  ref. 

Descriptors:  *Water  law,  'Water  rights,  'Water 
allocation,  'Water  management,  'Water  costs, 
Legal  aspects.  Economic  aspects,  Irrigation  effi- 
ciency. Water  demand,  Precipitation,  Leaching, 
Models,  Water  conservation,  Evapotranspiration. 

Significant  levels  of  water  conservation  can  be 
achieved  through  the  use  of  carefully  defined 
water  duties.  The  objectives  of  allocation,  the  sci- 
entific evidence  available,  and  farmer,  state  agen- 
cies and  federal  agencies  notions  of  fairness  deter- 
mine the  probable  success  in  using  water  duty  for 
water  allocation  purposes.  Careful  evaluation  of 
scientific  information  on  crop  evapotranspiration, 
leaching,  efficiency  and  effective  precipitation,  and 
the  factors  affecting  these  elements,  are  the  bases 
for  an  accurate  establishment  of  water  duty.  Accu- 
racy in  establishing  relationships  between  water 
duty  and  these  elements  can  be  achieved  by  using 
appropriate  models  and  data  sets  available  for  a 
given  area.  Case  studies  of  the  use  of  water  duties 
in  Arizona  and  California  are  given.  Decisions  on 
the  basis  of  allocation,  such  as  crop  versus  irrigated 
acreage  or  a  combination  of  both,  seasonal  or 
yearly,  uniform  or  varied,  must  be  carefully  made 
based  on  each  alternative's  merit.  The  choice 
should  be  made  on  the  condition  of  each  area  so 
that  economy  of  use  and  equity  for  the  farmers  and 
the  general  public  is  fostered.  (See  also  W88- 
05654)  (Author's  abstract) 
W88-05657 


PRIOR  APPROPRIATION  DOCTRINE  UNDER 
STRESS:  THE  MONTANA  CASE  STUDY, 

J.  E.  Thorson,  and  S.  A.  Bond. 
IN:  Water  Resources  Law,   Proceedings  of  the 
National  Symposium  on  Water  Resources  Law, 
December  15-16,  1986,  Chicago,  Illinois.   1986.  p 
50-58,  8  ref. 

Descriptors:  'Water  allocation,  'Water  law,  'Prior 
Appropiation  Doctrine,  'Water  rights,  'Montana, 
'Water  transfer,  Interbasin  transfers,  Water  trans- 
port, Legal  aspects,  Economic  aspects,  Water  use, 
Water  demand,  Water  management,  Water  policy, 
Riparian  rights,  Water  costs. 

Throughout  the  West,  the  prior  appropriation  doc- 
trine and  the  water  rights  obtained  under  this 
doctrine  are  under  stress.  Pressures  on  the  doctrine 
have  come  from  decisions  of  the  U.S.  Supreme 
Court  and  other  fedral  courts  that  have  recognized 
water  as  a  commodity  to  be  marketed  and  have 
lessened  the  ability  of  states  to  prevent  interstate 
transfer  of  the  resource.  These  regional  trends  are 
examined  in  Montana.  In  this  Western  state,  public 
controversy  over  water  exports  and  water  sales, 
litigation  over  stream  access  and  the  public  trust 
doctrine,  litigation  in  nearby  states  over  the  Mis- 
souri River,  and  set-backs  for  the  state's  general 
stream  adjudication  process  have  occurred.  In  re- 
sponse to  these  problems,  Montana  has  made  in- 
creased efforts  to  quantify  existing  uses  of  water,  to 
ascertain  and  safeguard  future  needs,  to  develop  an 
interstate  water  strategy,  and  to  incorporate  public 
interest  concerns  into  the  fabric  of  water  state 
management.  (See  also  W88-05654)  (Geiger-PTT) 
W88-05658 


LEGAL  CONSTRAINTS  ON  THE  STATE  OF 
KANSAS  IN  IMPOSING  CONSERVATION 
PRACTICES  ON  HOLDERS  OF  EXISTING  AG- 
RICULTURAL WATER  RIGHTS, 

Kansas  Univ.,  Lawrence.  School  of  Law. 

J.  C.  Peck,  and  M.  K.  Ramsey. 

IN:  Water  Resources  Law,   Proceedings  of  the 

National   Symposium  on  Water  Resources  Law, 

December  15-16,  1986,  Chicago,  Illinois.   1986.  p 

59-66. 

Descriptors:  'Water  law,  'Water  rights,  'Water 
conservation,     'Kansas,     'Irrigation     efficiency, 


•Management  planning,  Legal  aspects,  (top  pro- 
duction. Water  use  efficiency,  Groundwatei  deplc 
tion,  Water  allocation,  Irrigation  practices,  Public 
policy.  Water  policy,  Water  permits. 

In  1981,  the  Kansas  state  legislature  added  conser- 
vation and  management  of  water  as  basic  reasons 
for  establishing  a  state  water  plan.  The  water  plan 
proposes  that  any  holder  of  a  water  right  could  be 
required  to  prepare  a  conservation  plan  when  the 
chief  engineer  deems  it  to  be  in  the  public  interest. 
The  chief  engineer  also  is  given  authority  to  re- 
quire applicants  for  permits  to  adopt  and  imple- 
ment conservation  plans  and  practices.  Once  the 
water  right  is  granted,  it  becomes  a  property  right. 
The  legal  issue  that  arises  in  the  conservation  area 
has  to  do  with  those  water  rights  that  already  exist 
in  the  state  of  Kansas  (appproximately  38,000  in 
number).  The  question  is  posed  as  to  whether  the 
state  of  Kansas  can  impose  conservation  require- 
ments on  holders  of  water  rights  without  infringing 
on  constitutionally  protected  property  rights.  A 
brief  analysis  of  the  law  of  Kansas  and  other  states 
concerning  this  legal  issue  is  presented.  The  ques- 
tions concerning  the  nature  of  water  rights,  the 
history  of  the  development  of  Kansas  water  law, 
the  constitutional  issue  of  taking  of  property  versus 
regulation  of  property,  the  status  of  the  law  on 
takings  versus  regulation  in  Kansas  and  elsewhere, 
and  public  trust  doctrine  are  addressed.  A  spec- 
trum of  possible  state  actions  are  discussed  which 
range  from  the  extreme  of  doing  nothing  to  the 
opposite  extreme  of  leaving  to  future  generations 
the  same  amount  of  water  available  at  present.  (See 
also  W88-05654)  (Geiger-PTT) 
W88-05659 


RIPARIAN  RIGHTS  TO  STREAMFLOW  AND 
THEIR  APPLICATION  IN  EASTERN  STATES, 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Bio- 
logical and  Agricultural  Engineering. 
D.  W.  Miller,  M.  S.  Heath,  and  R.  E.  Sneed. 
IN:  Water  Resources  Law,  Proceedings  of  the 
National  Symposium  on  Water  Resources  Law, 
December  15-16,  1986,  Chicago,  Illinois.  1986.  p 
67-74,  6  ref. 

Descriptors:  'Riparian  rights,  'Reasonable  use, 
'Water  law,  'Streamflow,  'Eastern  United  States, 
'Eminent  domain,  Legal  aspects,  Water  manage- 
ment, Water  use,  Water  demand,  Water  allocation, 
Water  rights,  Irrigation  efficiency,  Public  policy, 
Water  policy. 

Several  areas  of  the  riparian  doctrine  as  it  is  ap- 
plied in  the  Eastern  United  States  are  in  need  of 
reform.  The  recognition  of  public  use  rights  is  an 
example  of  an  area  where  reform  is  needed.  The 
mechanism  of  eminent  domain  must  be  balanced  by 
instruments  that  would  preserve  important  in- 
stream  uses  against  the  prospect  of  indiscriminate 
reductions  in  flow.  A  second  reform  would  be  to 
broaden  the  meaning  of  reasonable  use  so  that  it 
would  explicitly  incorporate  the  view  of  priority 
expressed  in  the  Second  Restatement  of  Torts. 
Under  this  section  the  protection  of  existing  values 
of  water  uses  and  land  investments  should  be  con- 
sidered in  determining  the  reasonableness  of  a  new 
use.  A  third  change  would  be  reform  of  the  restric- 
tions on  the  place  of  use  imposed  by  the  common 
law  of  riparian  rights.  Case  reviews  show  consen- 
sus that  some  application  of  appurtenancy  stand- 
ards, and  of  the  watershed  limitation  results  in 
subjecting  many  otherwise  reasonable,  beneficial, 
and  useful  diversions  to  unwarranted  liability. 
Management  of  irrigation  and  drainage  waters 
raises  some  challenging  questions  which  may  foster 
further  modifications  of  the  law.  A  unified  ap- 
proach to  water  management  may  appear  desirable 
leading  some  jurisdictions  to  adopt  conjunctive 
ground  and  surface  water  rights.  Reform  of  the 
surface  water  laws  of  eastern  states  may  follow 
two  paths.  The  first  would  lead  state  legislatures  to 
enact  provisions  fundamentally  altering  water 
rights.  A  second  course  would  see  reforms  emerge 
as  courts  modify  existing  common  law  principles 
to  meet  changing  conditions.  The  evolution  of  the 
riparian  doctrine  through  judicial  decisions  may 
guide  eastern  states  to  practical  solutions  for  man- 
aging surface  waters.  (See  also  W88-05654) 
(Geiger-PTT) 
W88-05660 


COLORADO  EXPERIENCE  in  RESOLVING 
SURFACE-GROUND  water  CONFLICTS, 

Grant,  Bernard  and  Lyons,  Longmont.  <  '<). 

J  J.  Khan,  and  R   A   l.ongenbaugh. 

IN:   Water   Resources   Law,   Proceedings  of  the 

National   Symposium  on   Water   Resources  Law, 

December   15-16,   1986,  Chicago,  Illinois.   1986.  p 

76-83,  16  ref. 

Descriptors:  'Water  law,  'Water  rights,  'Riparian 
rights,  'Legal  aspects,  'Colorado,  'Groundwater 
management,  'Public  participation,  Water  mange - 
ment,  Surface  water,  Water  resources  develop- 
ment, State  jurisdiction,  Water  allocation,  Water 
policy,  Public  policy. 

The  Colorado  experience  in  addressing  the  conflict 
between  those  seeking  to  develop  the  groundwater 
resource  and  those  users  dependent  on  the  contin- 
ued supply  from  surface  streams  has  shown  that 
there  are  definite  advantages  to  the  adoption  of 
region-wide  jurisdiction.  The  rules  Denver  Basin 
have  expedited  the  consideration  of  applications 
for  well  permits  by  the  State  Engineer.  There  is 
greater  certainty  as  to  the  result  of  the  permitting 
process  with  the  result  that  attorneys  and  engineer- 
ing consultants  can  advise  their  clients  according- 
ly. The  adoption  of  the  rules  should  also  reduce 
the  amount  of  litigation.  Several  recommendations 
are  summarized  for  those  involved  in  any  large- 
scale  rule,  regulation,  or  policy-making  process 
governing  resource  use  on  a  region-wide  basis.  As 
much  data  as  possible  should  be  collected.  Meth- 
ods of  analysis,  modeling  and  display  of  results 
should  be  selected  carefully.  All  decisions  and  final 
products  should  be  reviewed,  approved,  and  en- 
dorsed by  outside  experts,  if  possible.  As  much 
participation  as  possible  by  interested  parties  in  the 
promulgation  process  should  be  allowed,  both 
before  and  during  the  formal  adoption  process.  A 
knowledgeable  hearing  officer  should  be  selected 
and  allowed  to  participate  in  the  hearing  process. 
If  testimony  must  be  limited  to  meet  deadlines,  the 
direct  and  rebuttal  oral  testimony  should  be  limit- 
ed. All  parties  should  be  flexible,  both  before  the 
adoption  of  the  rules,  regulations  or  policies  and 
after  their  adoption.  Time  deadlines  should  be  set 
for  completion.  The  affected  parties  should  limit 
their  attack  to  areas  where  they  have  superior  data 
or  analytical  tools  available.  They  should  always 
present  an  alternative  rule,  regulation  or  policy  in 
addition  to  attacking  the  proposed  one.  Data  or 
alternative  methods  of  analysis  should  be  presented 
in  a  timely  fashion,  as  early  as  possible.  For  pur- 
poses of  judicial  appeal  and  review  after  adoption, 
legal  defects  in  the  promulgated  rules,  regulations 
or  policies  should  be  analyzed.  (See  also  W88- 
05654)  (Geiger-PTT) 
W88-05661 


LEGAL  RECOGNITION  OF  RIGHTS  TO 
GROUND  WATER  STORED  INCIDENTLY  BE- 
NEATH A  SURFACE  IRRIGATION  PROJECT  - 
NEBRASKA'S  LEGAL  EXPERIMENT, 

Crosby,    Guenzel,    Davis,    Kessner   and    Kuester, 

Lincoln,  NE. 

L.  W.  Orton. 

IN:  Water   Resources  Law,   Proceedings  of  the 

National   Symposium  on   Water  Resources  Law, 

December  15-16,  1986,  Chicago,  Illinois.   1986.  p 

84-93,  1  fig. 

Descriptors:  'Water  law,  'Water  rights,  'Ground- 
water storage,  'Nebraska,  'Surface  water,  'Legis- 
lation, Legal  aspects,  Water  management,  Irriga- 
tion programs,  Water  use,  Riparian  rights,  Water 
allocation,  Groundwater  mining,  Water  policy. 

General  water  appropriation  laws  in  Nebraska  tra- 
ditionally applied  to  surface  water  use  and  storage 
rights  were  extended  to  recovery  and  beneficial 
use  of  groundwater.  With  the  passage  of  LB  198 
(the  Act)  in  1983,  the  state  may  grant  a  permit 
recognizing  incidental  groundwater  storage  to 
anyone  having  an  approved  perfected  surface 
water  appropriation.  That  permit  is  subject  to  the 
following  conditions:  the  rate,  quantity  or  time  of 
original  diversion  may  not  increase;  additional  irri- 
gated lands  may  be  approved  for  service  if  in  the 
public  interest  and  if  senior  appropriations  are  not 
materially  interfered  with;  the  priority  data  of  the 
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original  appropriation  must  apply;  and,  the  storage 
is  being  withdrawn  or  otherwise  beneficially  being 
used.  Several  issues  arising  from  the  Act  are  as 
follows:  whether  the  recognition  of  water  stored 
underground  as  an  independent  classification  of 
water,  the  quantification  of  that  storage,  and  the 
modification  of  surface  water  appropriations  to 
include  its  beneficial  use  for  underground  water 
storage  are  legitimate  actions  of  the  State  not  in 
contravention  of  the  rights  of  overlying  landown- 
ers; whether  such  a  modification  if  valid  may  be 
applied  retroactively  to  waters  stored  underground 
prior  to  enactment  of  the  law;  and,  what  technical 
proofs  are  required  to  identify  water  stored  under- 
ground, its  source  of  supply  and  quantity.  The 
issues  involved  in  incidental  storage  and  recovery 
are  significantly  less  complex  than  those  involved 
with  intentional  groundwater  storage.  As  a  result, 
the  rules  governing  intentionally  stored  supplies 
may  warrant  further  testing  in  the  Nebraska  legis- 
lature. (See  also  W88-05654)  (Geiger-PTT) 
W88-05662 


IRRIGATION  WATER  ALLOCATION  IN 
SOUTH  DAKOTA, 

South  Dakota  State  Univ.,  Brookings.  Dept.  of 
Agricultural  Engineering. 
C.  H.  Ullery,  H.  D.  Werner,  and  L.  W.  Cluever. 
IN:  Water  Resources  Law,  Proceedings  of  the 
National  Symposium  on  Water  Resources  Law, 
December  15-16,  1986,  Chicago,  Illinois.  1986.  p 
94-103,  2  fig,  2  tab,  Href. 

Descriptors:  *Water  allocation,  *Water  rights, 
*Water  law,  *Irrigation  permits,  *South  Dakota, 
*History,  Irrigation  water,  Legal  aspects,  Irriga- 
tion practices,  Water  permits,  Irrigable  land,  Water 
policy,  Soil  water  potential,  Riparian  rights. 

The  history  of  irrigation  in  South  Dakota  and  the 
two  permit  programs  which  regulate  irrigation  de- 
velopment in  that  state  are  reviewed.  Irrigation 
was  introduced  into  South  Dakota  by  pioneers 
who  settled  along  streams  originating  in  the  Black 
Hills.  During  the  early  1900's  private  development 
continued  along  the  streams  in  the  western  half  of 
the  state.  Generally  poor  economic  conditions  in 
agriculture  and  severe  drought  during  the  1920's 
and  1930's  reduced  the  irrigated  area  of  South 
Dakota.  After  World  War  II  irrigated  agriculture 
began  appearing  in  eastern  South  Dakota  and  con- 
tinued to  steadily  increase.  During  the  1960's  and 
1970's  the  expansion  of  irrigated  land  continued  in 
South  Dakota.  Since  1979,  the  area  of  irrigated 
land  has  stabilized  at  about  202  thousand  hectares. 
South  Dakota  requires  two  permits  prior  to  devel- 
oping irrigated  land.  A  soil-water  compatibility 
permit,  issued  by  the  South  Dakota  Department  of 
Agriculture,  assures  that  the  land  and  water  are 
suited  to  maintain  the  long-term  production  capa- 
bility of  the  land.  In  addition  a  water  right,  issued 
by  the  South  Dakota  Department  of  Water  and 
Natural  Resources,  must  be  obtained  to  assure  that 
over-appropriation  of  water  resources  does  not 
occur.  (See  also  W88-05654)  (Geiger-PTT) 
W88-05663 


ZONING  TO  PROTECT  GROUNDWATER 
QUALITY, 

Wisconsin  Univ.-Madison.   Dept.   of  Agricultural 

Economics. 

D.  A.  Yanggen. 

IN:  Water  Resources  Law,   Proceedings  of  the 

National  Symposium  on  Water  Resources  Law, 

December  15-16,  1986,  Chicago,  Illinois.  1986.  p 

104-113,  17ref. 

Descriptors:  *Water  zoning,  *Water  quality, 
•Water  law,  *Land  use,  'Wisconsin,  Riparian 
rights,  Legal  aspects,  Water  rights,  State  jurisdic- 
tion, Groundwater  pollution,  Water  management, 
Water  pollution  prevention. 

The  power  of  local  government  to  regulate  land 
use  is  an  important  part  of  a  state  or  local  regula- 
tory system  to  prevent  groundwater  contamina- 
tion. The  basic  concepts  of  groundwater  manage- 
ment, legal  principles,  zoning  practices  and  possi- 
ble local  regulatory  strategies  used  to  prevent  pol- 
lution in  the  state  of  Wisconsin  are  examined. 
Protection     techniques    available     to    implement 


groundwater  quality  include  groundwater  quality 
standards,  source-oriented  controls,  land  use  con- 
trols, state  and  local  regulatoy  powers  and  cleanup 
requirements.  The  local  groundwater  planning  and 
regulatory  process  is  shaped  by  some  basic  consid- 
erations. Substances  vary  considerably  in  their  po- 
tential to  contaminate  groundwater.  Some  land 
areas  are  more  susceptible  to  contamination  than 
others.  Pollution  potential  can  be  reduced  through 
construction  standards  and  best  management  prac- 
tices in  some  cases.  The  population  at  risk  from 
exposure  to  pollutants  may  vary.  Intergovernmen- 
tal cooperation  is  needed  for  effective  manage- 
ment. Some  selected  cases  dealing  with  ground- 
water regulations  are  presented  that  illustrate  the 
relationship  between  the  legal  principles,  mange- 
ment  concepts  and  regulatory  strategies  previously 
discussed.  Local  land  use  controls  which  delineate 
special  areas  susceptible  to  contamination,  prohibit 
uses  which  might  cause  contamination,  allow  other 
uses  only  as  conditional  uses,  and  set  lower  densi- 
ties, can  be  an  important  part  of  a  groundwater 
management  effort.  It  is  important  to  relate  the 
stringency  of  the  regulations  to  the  degree  of 
threat  to  the  public  harm  in  order  to  comply  with 
constitutional  protections  of  private  property.  This 
can  be  accomplished  by  carefully  documenting  the 
relationship  between  the  regulations  and  public 
health  and  through  the  use  of  flexible  zoning  de- 
vices such  as  various  groundwater  protection  over- 
lay zoning  districts  with  appropriate  restrictions. 
(See  also  W88-05654)  (Geiger-PTT) 
W88-05664 


IMPACT  OF  CITY  OF  TEQUESTA  VS  JUPI- 
TER INLET  CORPORATION  ON  FLORIDA 
ADMINISTRATIVE  WATER  LAW, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

L.  B.  Baldwin,  and  R.  R.  Carriker. 

IN:   Water  Resources  Law,   Proceedings  of  the 

National  Symposium  on  Water  Resources  Law, 

December  15-16,  1986,  Chicago,  Illinois.  1986.  p 

114-121,  6  ref. 

Descriptors:  *Water  law,  *Florida,  *Water  rights, 
*Riparian  rights,  *Well  permits,  'Florida,  State 
jurisdiction,  Aquifers,  Saline  water  intrusion,  Land 
use,  Water  resources  development,  Legal  aspects, 
Case  studies,  Water  permits,  Property  rights, 
Groundwater  mining,  Legislation,  Water  alloca- 
tion. 

In  1972,  the  Florida  Legislature  passed  a  compre- 
hensive water  resources  act  declaring  all  waters  of 
the  state  subject  to  regulation  and  establishing  an 
administrative  structure  to  carry  out  the  regula- 
tion. That  act  was  tested  in  the  courts  when  the 
City  of  Tequesta's  well  field,  in  a  limited  yield 
aquifer,  was  protected  through  denial  of  a  well 
permit  for  a  nearby  development.  The  developer 
challenged  the  denial  as  a  taking  of  a  property 
right,  and  the  case  went  through  the  court  system 
to  the  Florida  Supreme  Court  (The  Village  of 
Tequesta  v.  Jupiter  Inlet  Corporation).  The  suc- 
cessful brief  filed  in  this  landmark  case  represented 
a  history  of  evolving  water  law  and  argued  the 
separation  of  rights  to  water  from  the  rights  of 
land  owvership.  The  Supreme  Court  found  in 
favor  of  the  state's  right  to  control  and  allocate 
water  resources  irrespective  of  location  relative  to 
land  ownership,  thus  enabling  continued  adminis- 
tration of  consumptive  water  use  permitting  in 
Florida.  (See  also  W88-05654)  (Author's  abstract) 
W88-05665 


PROTECTING  INSTREAM  WATER  USES  IN 
THE  RIPARIAN  DOCTRFNE  STATES, 

Virginia  Polytechnic  Inst.,  Blacksburg.  Dept.  of 

Civil  Engineering. 

W.  E.  Cox. 

IN:   Water  Resources   Law,   Proceedings  of  the 

National  Symposium  on  Water  Resources  Law, 

December  15-16,  1986,  Chicago,  Illinois.  1986.  p 

124-130. 

Descriptors:  'Water  law,  'Riparian  rights,  *Water 
rights,  'Water  use,  'Instream  flow,  'Eastern 
United  States,  Streamflow,  Legal  aspects,  Water 
management,  Institutional  constraints,  Water 
policy,  Minimum  flow,  Decision  making. 


Protection  of  instream  water-use  activities  is  be- 
coming increasingly  important  in  water  manage- 
ment in  the  riparian  doctrine  states.  Increased  in- 
terest in  environmental  protection  and  water-relat- 
ed recreation  has  raised  concern  that  water  man- 
agement institutions  may  not  be  achieving  a  proper 
balance  between  use  of  water  in  its  many  offstream 
applications  and  uses  that  depend  on  the  mainte- 
nance of  minimum  flows  and  water  levels  in  natu- 
ral waters.  Institutional  mechanisms  for  protecting 
minimum  flows  generally  fall  into  two  categories: 
measures  incorporated  into  state  water  law  that 
integrate  instream  water  uses  into  the  process  for 
allocating  water  among  competing  water  uses,  and 
direct  regulatory  measures  that  supplement  water 
allocation  law  by  restricting  water  development 
activities.  These  two  classes  of  institutional  mecha- 
nisms are  reviewed  as  they  currently  exist  within 
the  eastern  United  States  where  the  riparian  doc- 
trine allocates  water  among  uses.  The  current  level 
of  legal  protection  afforded  instream  uses  is  out- 
lined. The  assessment  suggests  that,  while  the  exist- 
ing institutional  framework  within  the  riaprian 
states  provides  a  degree  of  protection  for  instream 
water  use,  systematic  consideration  of  instream 
water  uses  within  water-use  decision  processes  is 
not  assured.  Approaches  to  improving  protection 
of  instream  water  use  involving  more  effective 
utilization  of  existing  institutions  and  modification 
of  applicable  institutions  are  considered.  (See  also 
W88-05654)  (Geiger-PTT) 
W88-05666 


PROTECTING  FRESHWATER  INFLOWS 
INTO  TEXAS  ESTUARIES:  AN  EVALUATION 
OF  LEGAL  STRATEGIES, 

Texas  A  and  M  Univ.,  College  Station.  Inst,  of 

Renewable  Natural  Resources. 

R.  A.  Kaiser,  and  S.  M.  Kelly. 

IN:  Water  Resources  Law,   Proceedings  of  the 

National  Symposium  on  Water  Resources  Law, 

December  15-16,  1986,  Chicago,  Illinois.  1986.  p 

131-139,  11  ref. 

Descriptors:  'Water  law,  'Water  rights,  'Mini- 
mum flow,  'Estuaries,  'Texas,  'Legal  aspects,  Ri- 
parian rights,  Selective  withdrawal,  Water  zoning, 
Diversion,  Water  policy,  Water  permits,  Water 
use,  Water  allocation,  Water  conservation,  Public 
policy,  Instream  flow. 

Although  freshwater  inflow  into  bays  and  estuaries 
remains  a  low  priority  use  of  water  in  Texas,  there 
are  a  number  of  approaches  to  estuarine  and  mini- 
mum flow  protection  that  could  be  pursued  under 
current  law.  The  strategies  evaluated  include: 
direct  acquisition  of  water  rights  through  appro- 
priations, contractual  agreements,  or  condemna- 
tion of  existing  water  rights;  administrative  ap- 
proaches such  as  reservation,  conditional  permits, 
redefined  water  use  priorities,  water  conservation, 
and  zoning;  and  application  of  the  public  trust 
doctrine.  Several  changes  are  suggested  to  create  a 
coordinated  legal  structure  for  protecting  freshwa- 
ter inflows  into  estuaries.  These  include:  cancelling 
existing  permits  that  do  not  conform  to  the  statuto- 
ry definition  of  beneficial  use;  reserving  from  ap- 
propriation the  amounts  of  water  needed  to  ensure 
minimum  monthly  inflows  of  freshwater  to  each 
estuary  system;  zoning  and  selective  permit  issu- 
ance; increasing  water  supplies  through  ground- 
water withdrawal  management  and  import  of 
water  from  other  states.  Since  the  attitude  of  Texas 
courts  is  currently  unclear  in  cases  involving  the 
public  trust  doctrine,  such  litiation  might  best  be 
postponed  until  other  options  have  been  attempted 
or  until  the  courts  give  some  indication  of  favoring 
the  public  trust  approach.  (See  also  W88-05654) 
(Geiger-PTT) 
W88-05667 


ALLOCATING  WATER  TO  INSTREAM  USES: 
PRIVATE  ALTERNATIVES, 

Lewis  and  Clark  Coll.,  Portland,  OR.  Natural  Re- 
sources Law  Inst. 
J.  L.  Huffman. 

IN:  Water  Resources  Law,  Proceedings  of  the 
National  Symposium  on  Water  Resources  Law, 
December  15-16,  1986,  Chicago,  Illinois.  1986.  p 
140-147,  40  ref. 
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Descriptors:  'Water  allocation,  'Water  rights, 
•Water  law,  •Minimum  flow,  'Water  demand, 
•Appropriation  doctrine,  Instream  flow.  Water  use 
efficiency,  Economic  aspects,  Consumptive  use, 
Legal  aspects,  Water  policy.  Riparian  rights, 
Water  management. 

The  almost  exclusive  response  to  the  growing 
demand  for  streamflow  maintenance  has  been  some 
form  of  governmental  action.  Many  proponents  of 
state  provision  of  instream  uses  contend  that  most 
instream  uses  will  not  be  provided  privately  be- 
cause of  common-pool  problems.  Given  the  cur- 
rent and  historic  nature  of  the  law,  it  is  impossible 
for  private  parties  to  supply  water  for  instream 
uses.  The  important  issue  remains  not  whether  it  is 
possible  to  privately  allocate  water  to  instream 
uses,  but  whether  it  is  desirable.  The  answer  to  this 
question  rests  in  the  ongoing  debate  about  privat- 
ization versus  regulation  and  public  management. 
Four  characteristics  of  appropriation  doctrine  sep- 
arately or  in  combination  make  private  appropria- 
tion for  instream  use  difficult  or  impossible:  the 
diversion  requirement,  laws  of  abandonment  and 
non-use,  definitions  of  beneficial  use,  and  limited 
rights  of  transfers.  There  is  little  reason  to  oppose 
the  legal  facilitation  of  private  allocation  of  water 
to  instream  uses;  every  additional  water  supply  in 
the  stream,  whether  publicly  or  privately  provid- 
ed, will  serve  the  objective  of  streamflow  mainte- 
nance. (See  also  W88-05654)  (Geiger-PTT) 
W88-05668 


INSTREAM  FLOW  LITIGATION:  A  SURVEY 
FOR  MANAGERS, 

National  Ecology  Center,  Fort  Collins,  CO. 

B.  L.  Lamb. 

IN:   Water  Resources  Law,   Proceedings  of  the 

National  Symposium  on  Water  Resources  Law, 

December  15-16,  1986,  Chicago,  Illinois.  1986.  p 

148-157,  Href. 

Descriptors:  *Water  law,  *Water  rights,  'Water 
appropriation,  'Minimum  Flow,  'Instream  flow, 
Water  permits,  Evidence,  Water  management, 
Legal  aspects,  Case  studies,  Beneficial  use,  Politi- 
cal aspects,  Water  permits. 

Cases  involving  conflicts  over  instream  uses  of 
water  are  seldom  brought  to  trial.  The  cases  that 
have  been  tried  fall  into  four  categories:  federal 
reserved  rights,  federal  permits  and  licenses,  state 
regulations,  and  water  rights.  These  cases  demon- 
strate that  instream  uses  of  water  can  be  protected, 
and  that,  under  certain  circumstances,  state  and 
federal  agencies  can  either  regulate  the  use  of 
property  to  protect  instream  flows  or  can  hold  a 
usufructary  right  to  flowing  water.  Relevant  les- 
sons that  can  be  learned  by  natural  resource  man- 
agers from  these  cases  are  outlined.  Managers 
should  seek  to  teach  the  lawyers  who  serve  them 
so  that  the  attorney's  intimate  knowledge  of  legal 
procedures  can  be  applied  cooperatively  with  the 
scientists  to  develop  strategies  for  presentation  of 
evidence,  argument,  and  cross  examination.  Les- 
sons for  instream  flow  managers  from  federal  re- 
served rights  cases  suggest  that  managers  should 
plan  studies  with  an  eye  toward  fitting  them  into 
the  overall  process  of  the  litigation  with  careful 
attention  both  to  the  requirements  of  evidence  and 
science.  In  cases  involving  federal  permits  or  li- 
censes, litigation  may  continue  for  many  years  so 
that  the  manager  who  is  a  careful  planner  and 
record-keeper  is  desirable.  In  cases  involving  state 
water  rights,  statutory  programs  are  often  tested 
for  constitutionality.  In  general,  managers  and 
their  counsel  should  plan  cases  together  in  four 
steps:  outline  the  case,  design  a  technical  work 
program,  mutually  critique  the  theory  of  the  case 
and  technical  studies,  and  then  plan  to  strengthen 
the  case.  (See  also  W88-05654)  (Geiger-PTT) 
W88-05669 


CHANGING     AGRICULTURAL      PROPERTY 
RIGHTS  IN  THE  ENVIRONMENTAL  ERA, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agricultural 

Economics. 

S.  B.  Lovejoy,  and  H.  R.  Potter. 

IN:  Water  Resources  Law,   Proceedings  of  the 

National  Symposium  on  Water  Resources  Law, 

December  15-16,  1986,  Chicago,  Illinois.   1986.  p 


160-169,  I  tab,  21  ref. 

Descriptors:  'Water  pollution  prevention,  'Water 
law,  'Water  rights,  'Property  rights,  'Water  qual- 
ity control,  'Entitlement  rules,  Social  aspects,  Po- 
litical aspects,  Legal  aspects,  Nonpoint  pollution 
sources,  Compensation,  Agricultural  runoff,  Envi- 
ronmental protection,  Public  participation. 

Changes  in  water  law  and  property  rights  that 
affect  agriculture  as  well  as  some  of  the  social 
forces  leading  to  these  changes  are  examined.  At- 
tention to  soil  and  water  conservation  and  environ- 
•  mental  protection  have  lessened  the  freedom  of 
farmers  to  choose  cropping  patterns  and  produc- 
tion practices.  New  legislation  to  control  erosion 
and  pollution  problems  associated  with  agriculture 
have  helped  change  the  definition  of  property 
rights.  Some  potential  effects  or  impacts  of  chang- 
ing the  present  system  of  property  rights  or  entitle- 
ment structure  (Rule  III)  to  an  alternative  struc- 
ture (Rules  I,  II,  IV  or  V)  are  discussed.  In  a  move 
to  Rule  I,  as  an  extension  of  the  Federal  Water 
Pollution  Control  Act  to  nonpoint  pollution 
sources,  farmers  would  not  be  permitted  to  dis- 
charge any  pollutants  without  the  public's  consent. 
In  a  move  to  Rule  II,  society's  rights  to  clean 
water  would  be  paramount  in  the  form  of  a  liabil- 
ity rule.  Farmers  who  discharged  pollutants  into 
society's  waters  would  be  liable  for  the  damages 
caused  by  those  pollutants.  In  a  move  to  Rule  IV, 
society  would  have  the  right  to  force  the  farmer  to 
stop  polluting,  but  would  be  required  to  compen- 
sate the  farmer  for  damages.  In  a  move  to  Rule  V, 
society  would  have  the  right  to  force  the  farmer  to 
stop  polluting  without  any  compensation  to  the 
farmer.  Entitlement  rules  are  established  in  the 
politcal  arena  with  input  from  many  segments  of 
society.  The  best  entitlement  rule  may  vary  with 
the  resource  in  question,  the  source  of  pollution,  as 
well  as  the  myriad  of  cost  and  benefits  associated 
with  each  rule  and  each  shift  in  entitlement.  (See 
also  W88-05654)  (Geiger-PTT) 
W88-05670 


REGULATIONS  FOR  PROTECTING  GROUND- 
WATER AGAINST  AGRICULTURAL  POLLUT- 
ANTS, 

Wisconsin  Univ.,  Madison.  Law  School. 
D.  T.  Massey. 

IN:  Water  Resources  Law,  Proceedings  of  the 
National  Symposium  on  Water  Resources  Law, 
December  15-16,  1986,  Chicago,  Illinois.  1986.  p 
170-178,  7  ref. 

Descriptors:  'Water  pollution  prevention,  'Agri- 
cultural runoff,  'Wisconsin,  'Groundwater  man- 
agement, 'Water  law,  'Water  pollution  sources, 
Water  pollution  control,  Farm  wastes,  Water  qual- 
ity management,  Leaching,  Fertilizers,  Pesticides, 
Groundwater  pollution,  Water  quality  control. 

Protection  of  groundwater  through  the  enforce- 
ment of  private  remedies,  such  as  negligence,  strict 
liability,  trespass  and  nuisance,  to  abate  ground- 
water pollution  has  generally  been  inadequate.  A 
variety  of  federal  and  state  laws  can  be  used  to 
prevent  groundwater  pollution.  Potential  sources 
of  agricultural  pollution  include  animal  feedlots, 
livestock  wastes,  fertilizers,  pesticides  and  irriga- 
tion. These  sources  may  be  classified  according  to 
their  place  of  origin  relative  to  land  surface  and 
whether  the  pollution  is  caused  by  waste  or  non- 
waste  related  activities.  Potential  for  groundwater 
pollution  depends  upon  the  source  of  pollution  and 
the  aquifer.  The  federal  government  became  in- 
volved in  efforts  to  protect  groundwater  with  the 
passage  of  the  1972  amendments  to  the  Federal 
Water  Pollution  Control  Act.  Even  though  several 
other  acts  relating  to  groundwater  were  adopted 
by  Congress  in  the  1970's,  only  the  Federal  Insecti- 
cide, Fungicide,  and  Rodenticide  Act  relates  di- 
rectly to  agricultural  pollutants.  States  are  begin- 
ning to  develop  their  own  strategies  for  solving 
groundwater  problems.  Wisconsin  adopted  legisla- 
tion in  1983  requiring  the  Department  of  Agricul- 
ture, Trade  and  Consumer  Protection  (DATCP)  to 
promulgate  rules  relating  to  fertilizer  and  pesticide 
storage,  in  addition  to  its  existing  rule  relating  to 
pesticide  use  and  control.  That  legislation  also 
required  thte  Department  of  Natural  Resources 
(DNR)   and   other   state    regulatory   agencies   to 


adopt  rules  establishing  groundwater  standards  for 
all  facilities,  practices  and  activities  that  could 
affect  groundwater  quality  Those  rules  establish 
enforcement  standards  and  preventive  action  limits 
and  measures  to  be  taken  if  cither  are  exceeded 
Wisconsin  also  has  established  funds  to  ensure 
repair  of  facilities  associated  with  groundwater 
management  and  cost-share  programs  to  assist 
farmers  in  the  construction  of  animal  waste  facili- 
ties. (See  also  W88-05654)  (Author's  abstract) 
W88-05671 


LITTLE  WATERS:  THE  RELATIONSHIP  BE- 
TWEEN NON-POINT  SOURCE  WATER  POL- 
LUTION, SOIL  EROSION  AND  AGRICULTUR- 
AL DRAINAGE, 

South  Dakota  Univ.,  Vermillion.  School  of  Law. 

J.  H.  Davidson. 

IN:   Water   Resources  Law,   Proceedings  of  the 

National  Symposium  on  Water  Resources  Law, 

December  15-16,  1986,  Chicago,  Illinois.   1986.  p 

179-187. 

Descriptors:  'Nonpoint  pollution  sources,  'Water 
pollution  sources,  'Agricultural  runoff,  'Water 
pollution  prevention,  'Water  law,  'Clean  Water 
Act,  Water  pollution  control,  Pesticides,  Fertiliz- 
ers, Soil  erosion,  Farm  wastes,  Drainage,  Permits, 
Drainage  districts,  Water  permits. 

Agricultural  drainage  systems  are  a  significant 
source  of  pollution  of  the  nation's  waterways.  Ag- 
ricultural drainage  systems  can  be  categorized  as 
surface  drainage,  which  includes  open  channels  or 
subsurface  systems.  Drainage  water  or  irrigation 
return  flows  carry  sediment  and  chemicals.  The 
Clean  Water  Act  gives  the  government  authority 
to  require  permits  to  limit  pollutants  in  effluents. 
This  statute  prohibits  all  discharges  of  pollutants 
through  a  point  source  unless  the  polluter  has  an 
NPDES  (National  Pollutant  Discharge  Elimina- 
tion System)  permit.  Nonpoint  pollution  sources 
are  handled  through  208  planning,  a  process  re- 
quired by  the  Act  which  has  received  low  priority 
from  all  involved.  Each  governor  is  required  to 
designate  areas  in  the  state  with  substantial  water 
quality  control  problems  and  select  an  areawide 
planning  agency  for  each  designated  area.  In  the 
courts,  many  polluters  argue  that  their  form  of 
pollution  is  not  a  point  source.  The  Clean  Water 
Act  allows  nonpoint  sources  to  be  defined  as  drain- 
age from  agricultural  and  silvicultural  activities, 
including  runoff  from  fields  and  crop  and  forest 
lands.  The  case  of  Sierra  Club  V.  Abston  Con- 
struction Co.,  Inc.  contained  legal  arguments  con- 
cerning when  a  nonpoint  source  of  pollution  be- 
comes a  point  source.  Some  problems  in  develop- 
ing and  enforcing  a  permit  system  for  agricultural 
drainage  are  discussed.  (See  also  W88-05654) 
(Geiger-PTT) 
W88-05672 


LEGAL,  ECONOMIC  AND  POLITICAL  CON- 
STRAINTS ON  MANAGING  AGRICULTURAL 
DRAINAGE  WATER  IN  CALIFORNIA, 

Westlands  Water  District,  Fresno,  CA. 

W.  R.  Johnston,  and  M.  G.  Heaton. 

IN:   Water   Resources   Law,   Proceedings   of  the 

National   Symposium  on  Water  Resources  Law, 

December  15-16,  1986,  Chicago,  Illinois.  1986.  p 

188-195,  1  fig,  15  ref. 

Descriptors:  'Agricultural  runoff,  'Water  pollu- 
tion sources,  'Water  pollution  prevention,  'Water 
law,  'California,  Jurisdiction,  Subsurface  drainage, 
Legal  aspects,  Economic  aspects,  Political  aspects, 
Saline  water,  Drainage  effects,  Wastewater  dispos- 
al, Irrigation  water,  Water  pollution  control. 

The  legal,  economic,  political  and  environmental 
problems  of  disposal  of  subsurface  saline  agricul- 
tural drainage  water  in  the  San  Joaquin  Valley  of 
California  are  discussed.  Historical  events  leading 
up  to  these  problems  include:  the  1960  Congres- 
sional authorization  of  irrigation  and  drainage  fa- 
cilities; the  partial  construction  of  the  authorized 
facilities;  the  construction  of  a  drainage  collector 
system  to  serve  42,000  acres  of  land  in  Westlands 
Water  District;  the  accumulation  of  drainage  water 
flows  in  Kesterson  Reservoir;  the  indications  of 
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environmental  problems  at  Kesterson;  the  Febru- 
ary 1985  order  by  the  State  Water  Resources  Con- 
trol Board  to  the  Bureau  of  Reclamation  to  clean 
up  or  close  Kesterson;  and  the  subsequent  decision 
by  the  Department  of  the  Interior  to  terminate  the 
flow  of  drainage  water  into  Kesterson.  This  situa- 
tion has  created  a  set  of  problems  in  the  manage- 
ment and  disposal  of  subsurface  drainage  water 
produced  in  Westlands  Water  District  and  other 
areas  of  the  valley.  A  brief  analysis  of  the  difficulty 
of  finding  acceptable  solutions  to  this  set  of  prob- 
lems is  presented.  The  problems  are  primarily  due 
to  the  multiplicity  of  constraints  caused  by:  the 
overlapping  jurisdictions  of  several  local,  state,  and 
federal  agencies;  the  absence  of  a  specific  set  of 
regulations  which  are  clearly  applicable  to  agricul- 
tural drainage  water;  and  the  competition  between 
economic,  political  and  environmental  factors.  (See 
also  W88-05654)  (Author's  abstract) 
W88-05673 


SURFACE  WATER  AND  GROUNDWATER 
REGULATION  AND  USE:  AN  ETHICAL  PER- 
SPECTIVE, 

Southern  Illinois  Univ.  at  Carbondale.  Dept.  of 

Agribusiness  Economics. 

S.  E.  Kraft. 

IN:   Water   Resources   Law,   Proceedings  of  the 

National  Symposium  on  Water  Resources  Law, 

December  15-16,  1986,  Chicago,  Illinois.  1986.  p 

198-206,  28  ref. 

Descriptors:  *Water  use,  *Water  law,  'Reasonable 
use,  Groundwater  management,  'Ethics,  Legal  as- 
pects, Economic  aspects,  Social  aspects,  Manage- 
ment planning,  Water  costs,  Water  management, 
Nonconsumptive  use,  Consumptive  use,  Political 
aspects,  Decision  making,  Water  policy. 

Existing  case  law,  statutory  regulation,  and  legal 
writing  on  water  resources  is  a  conglomeration  of 
themes  derived  from  common  law,  economic 
theory,  legal  theory,  and  descriptive  ethics  in- 
formed by  past  and  present  social  mores.  While 
utilitarianism  and  a  world  view  in  which  nature  is 
seen  as  immutable  has  become  ingrained  in  our 
legal  foundation,  technology  now  raises  ethical 
problems  and  economic  issues  that  undermine  at 
least  part  of  this  legal  foundation.  Some  of  these 
ethical  problems  and  economic  issues  are  described 
and  related  to  existing  and  emerging  water  re- 
sources law  and  litigation.  The  ethical  theories  of 
Hans  Jonas  and  John  Rawls  are  discussed  in  rela- 
tion to  such  topics  as  reasonable  use,  water  use 
efficiency,  water  costs,  and  environmental  impacts 
of  water  use.  Jonas  argues  that  the  ethics  of  the 
past  are  inappropriate  for  decision  making  in  the 
present  and  future  because  of  the  impact  of  today's 
decisions  on  the  future.  A  basic  ethical  component 
of  contemporary  society  informing  the  use  of 
water  resources  is  utilitarianism.  Utiliarianism  also 
informs  much  of  the  case  law  and  legal  writing 
used  in  the  litigation  of  water  related  issues.  This 
core  of  tradition  is  in  potential  conflict  with  recent 
legislation  that  embodies  a  gradual  departure  from 
utilitarianism  and  the  acceptance  of  an  ethical  view 
calling  for  actions  taken  in  the  present  which  do 
not  degrade  future  human  life.  The  reconciliation 
of  these  two  perspectives  within  the  judicial  and 
legislative  arenas  remains  a  challenge  not  only  for 
managers  of  water  resources  but  for  society  as  a 
whole.  (See  also  W88-05654)  (Geiger-PTT) 
W88-05674 


ADAPTING  SURFACE  WATER  LAW  TO  AT- 
MOSPHERIC WATER  RESOURCES  TECH- 
NOLOGY, 

Brigham    Young   Univ.,    Provo,   UT.   J.    Reuben 

Clark  Law  School. 

R.  J.  Davis. 

IN:   Water   Resources   Law,   Proceedings  of  the 

National  Symposium  on  Water  Resources  Law, 

December  15-16,  1986,  Chicago,  Illinois.  1986.  p 

207-215,  36  ref. 

Descriptors:  'Cloud  seeding,  'Water  law,  'Per- 
mits, 'International  law,  'Weather  modification, 
'Interbasin  transfers,  Liability,  Financing,  Water 
rights,  Riparian  rights,  Legal  aspects,  International 
agreements,  Surface  water,  Water  policy,  Water 
mangement. 


Lawmakers  have  often  borrowed  surface  water 
law  when  resolving  legal  problems  arising  from 
use  of  new  technology  to  develop  other  portions 
of  the  hydrologic  cycle.  As  cloud  seeding  technol- 
ogy becomes  more  developed,  laws  governing  it 
will  most  likely  be  adapted  from  surface  water  law. 
The  extent  to  which  surface  water  law  has  been 
adapted  to  issues  raised  by  advancing  weather 
management  capabilities  are  explored.  Permits  for 
weather  modification  projects  are  required  in  most 
jurisdictions  containing  permit  systems  for  surface 
water  projects.  Permit  applicants  file  a  form  listing 
the  names  of  the  applicant  and  the  weather  modi- 
fier conducting  the  proposed  project,  the  target 
area  sought  to  be  treated  by  cloud  seeding,  the 
seeding  mateials  which  will  be  used,  the  method  of 
dispersion  of  those  materials,  and  the  time  for 
which  the  permit  is  sought.  There  are  relatively 
few  liability  cases  concerning  atmospheric  water 
resources  development,  due  mostly  in  part  for  lack 
of  proof  of  damages  caused  by  such  activities. 
Some  states  still  maintain  statutory  liability  provi- 
sions concerning  weather  modification  activities. 
Funding  for  atmospheric  water  resources  develop- 
ment has  come  from  public  agencies  with  govern- 
ment monies,  and  from  elected  agencies  which 
raise  money  through  mill  levies  and  assessments  to 
benefit  the  areas  they  represent.  There  are  no 
federal  laws  allocating  interstate  atmospheric 
water  rights,  no  interstate  compacts  dividing  at- 
mospheric water  among  states,  and  no  litigation 
between  states  because  of  cloud  seeding  the  atmos- 
phere in  an  upwind  jurisdiction.  Some  states  deny 
permits  to  seed  to  affect  targets  in  other  states, 
while  other  states  cooperate  in  giving  permits  for 
out-of-state  targets.  There  are  some  international 
weather  modification  agreements  which  follow 
surface  water  models.  Efforts  have  also  been  made 
through  the  United  Nations  to  make  international 
law  regarding  multinational  weather  resources 
management.  (See  also  W88-05654)  (Geiger-PTT) 
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HYDROLOGY  AND  WATER  LAW-COOPERA- 
TION FOR  THE  FUTURE, 

Hardt  (W.F.)  and  Associates,  Orange,  CA. 

W.  F.  Hardt. 

IN:  Water   Resources  Law,   Proceedings  of  the 

National  Symposium  on  Water  Resources  Law, 

December  15-16,  1986,  Chicago,  Illinois.  1986.  p 

216-224,  13  ref. 

Descriptors:  'Water  law,  'Interagency  coopara- 
tion,  'Legal  aspects,  'Groundwater  management, 
'Water  rights,  Computer  models,  Data  interpreta- 
tion, Water  allocation,  Riparian  rights,  Water  use, 
Mathematical  models,  Water  policy,  Decision 
making,  Economic  aspects. 

Many  of  today's  water  laws  are  resented  by  some 
water  experts  because  they  may  serve  as  barriers  to 
management  efforts  based  on  modern  scientific  un- 
derstanding. The  law  provides  one  basis  by  which 
society  allocates  water  resources  among  alterna- 
tive uses.  The  Eastern  United  States  generally  fol- 
lowed the  riparian  doctrine  whereby  water  rights 
attach  to  the  ownership  of  land  abutting  or  overly- 
ing the  water.  The  Western  United  States  devel- 
oped the  prior  appropriations  concept  of  water 
rights,  based  largely  on  the  reality  that  few  surface 
water  streams  were  available  for  supplying  water. 
State  and  federal  water  laws  and  administrative 
regulations  can  be  improved  in  the  future  if  the 
role  of  hydrology  is  enhanced  by  the  close  coop- 
eration of  lawmakers,  water  managers,  and  hy- 
drologists.  Water  scientists  are  generally  weak  at 
the  policy  making  level  where  major  decisions, 
regulations,  and  laws  involving  water  are  made. 
Computer  models  of  hydrologic  systems  have 
many  weaknesses  that  can  limit  their  usefulness  in 
legal  matters.  If  the  hydrologic  data  requirements 
needed  by  the  lawmakers  are  precisely  defined  and 
the  hydrologists  provide  input  in  clarifying  hydro- 
logic  systems,  concepts,  and  problems,  then  more 
meaningful  laws  that  closely  relate  to  the  natural 
dynamics  of  the  physical  system  as  modified  by 
man's  activities  will  be  realized.  The  economic 
aspects  of  water  marketing  and  water  ownership 
are  discussed.  (See  also  W88-05654)  (Geiger-PTT) 
W88-05676 


REGULATING  AGRICULTURAL  SURFACE 
WATER  MANAGEMENT  IN  FLORIDA:  THE 
IMPLEMENTATION  OF  CHAPTER  373,  PART 
IV, 

Spessard  L.  Holland  Law  Center,  Gainesville,  FL. 
R.  Hamann,  and  J.  Wade. 

IN:  Water  Resources  Law,  Proceedings  of  the 
National  Symposium  on  Water  Resources  Law, 
December  15-16,  1986,  Chicago,  Illinois.  1986.  p 
225-234,  14  ref. 

Descriptors:  'Marsh  management,  'Florida, 
'Drainage  effects,  'Environmental  impact  state- 
ment, 'Water  law,  'Water  districts,  Wetlands,  En- 
vironmental protection,  Legal  aspects,  Environ- 
mental effects,  Ecological  effects,  Water  manage- 
ment, Permits,  Legislations. 

The  problems  associated  with  the  drainage  and 
clearing  of  wetlands  in  Florida  and  the  legislation 
designed  to  stop  destruction  of  the  wetlands  are 
discussed.  Until  1984,  the  statutory  framework  did 
little  to  slow  the  rate  at  which  wetlands  in  Florida 
were  being  converted  to  agricultural  land.  The 
Warren  S.  Henderson  Wetlands  Protection  Act  of 
1984  gave  the  state  authority  over  all  surface  water 
dredge  and  fill  activities.  The  Florida  Water  Re- 
sources Act  of  1972  divided  Florida  into  five  re- 
gional water  management  districts  (WMDs),  each 
governed  by  a  9-member  board  appointed  by  the 
governor.  Part  IV  of  Chapter  373  of  the  Act  deals 
with  the  regulation  of  surface  water  management 
systems,  and  requires  a  permit  for  the  construction, 
alteration,  maintenance  and  operation  of  most  real 
property  improvements  designed  to  control  or  im- 
pound surface  waters.  Recently  enacted  legislation, 
Florida  Statute  373.414,  requries  the  WMDs  to 
adopt  rules  to  cover  isolated  wetlands.  The  rules 
must  contain  criteria  for  review  of  fish  and  wild- 
life, including  habitats;  criteria  for  protection  of 
threatened  and  endangered  species  in  isolated  wet- 
lands, regardless  of  wetland  size  and  land  use; 
consideration  of  cumulative  and  offsite  impacts  of 
a  project;  and  size  thresholds  for  isolated  wetlands 
that  are  considered  so  small  that  fish  and  wildlife 
values  need  not  be  evaluated  for  a  permit.  If  re- 
strictive, protective  criteria  are  adopted,  the  WMD 
faces  the  additional  task  of  funding  the  staff  and 
expertise  required  to  fully  implement  those  rules. 
(See  also  W88-05654)  (Geiger-PTT) 
W88-05677 


SUSTAINED  GROUNDWATER  YIELD  AND 
CONSUMFnVE  USE  VIA  TARGET  LEVELS  IN 
A  REASONABLE  USE  STATE, 

Arkansas  Water  Resources  Research  Center,  Fay- 

etteville. 

A.  W.  Peralta,  and  R.  C.  Peralta. 

IN:  Water  Resources  Law,   Proceedings  of  the 

National  Symposium  on  Water  Resources  Law, 

December  15-16,  1986,  Chicago,  Illinois.  1986.  p 

235-243,  1  fig,  1  tab,  15  ref. 

Descriptors:  'Reasonable  use,  'Consumptive  use, 
'Groundwater  management,  'Water  law,  'Con- 
junctive use,  'Arkansas,  Reasonable  use,  Legal 
aspects,  Water  use  efficiency,  Water  yield, 
Groundwater  mining,  Water  management,  Water 
policy,  Computer  models,  Hydrologic  models,  Re- 
gional analysis,  Water  rights,  Riparian  rights. 

Groundwater  and  surface  water  regional  models 
can  be  created  to  develop  water  use  strategies  that 
maximize  achievement  of  predetermined  regional 
objectives.  In  addition,  the  water  use  strategies 
developed  by  such  planning  models  can:  assure  the 
sustained  availability  of  groundwater;  make  best 
use  of  surface  water  resources  while  they  are  avail- 
able for  recharge  to  an  aquifer  or  for  diversion  to 
riparian  or  nonriparian  lands;  and  successfully  co- 
ordinate the  use  of  groundwater  and  surface  water 
resources  that  hydrologically  interact  with  each 
other.  Implementing  a  sustained  yield  groundwater 
management  strategy  that  can  sustain  approximate- 
ly the  same  amount  of  pumping  year  after  year  at 
each  pumping  location  will  ultimately  result  in  the 
development  of  a  'steady-state'  water  table,  piezo- 
metric  or  potentiometric  surface.  Let  'potentiome- 
tric  surface'  refer  to  the  water  table  or  piezometric 
surface.  This  steady-state  potentiometric  surface  is 
a  'target'  surface  that,  when  properly  designed, 
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assures:  adequate  saturated  thicknesses  for  existing 
or  planned  wells;  adequate  saturated  thickness  to 
permit  additional  groundwater  pumping  in  time  of 
drought;  and  movement  of  an  'appropriate'  amount 
of  water  between  the  district's  aquifer  and  con- 
nected aquifers  or  streams.  In  summary,  water 
users  adhering  to  such  a  groundwater  management 
strategy  should  enjoy  some  degree  of  protection 
from  successful  litigation  charging  'unreasonable 
use'.  Furthermore,  the  use  of  diverted  river  water 
can  be  coordinated  with  the  sustainable  use  of 
groundwater  to  maximize  the  total  use  of  available 
water.  There  is  not  now  any  major  legal  impedi- 
ment to  conjunctive  use  of  groundwater  and  sur- 
face water  in  Arkansas.  It  is  hoped  that  future  acts 
of  the  legislature,  courts  and  administrative  agen- 
cies will  preserve  presently  existing  options.  (See 
also  W88-05654)  (Author's  abstract) 
W88-05678 


WATER  RIGHTS:  SCARCE  RESOURCE  ALLO- 
CATION, BUREAUCRACY,  AND  THE  ENVI- 
RONMENT. 

Pacific  Institute  for  Public  Policy  Research,  San 
Francisco,  California.  1983.  348  p.  Edited  by  Terry 
L.  Anderson. 

Descriptors:  'Water  rights,  'Water  law,  'Water 
allocation,  'Groundwater  management,  'Riparian 
rights.  Irrigation  efficiency,  Water  use,  Water 
costs,  Property  rights,  Water  pollution  control, 
Political  aspects,  Water  policy,  Economic  aspects, 
Decision  making,  Rents,  Pricing,  Arid  lands,  Ap- 
propriation, Water  transfer. 

The  allocation  of  resources  to  productive  purposes 
always  involves  both  market  and  political  consid- 
erations. This  book  compiles  papers  providing 
useful  lessons  on  the  allocation  of  agricultural  and 
urban  water  supplies  in  the  United  States.  To  un- 
derstand the  papers  in  this  volume,  it  is  useful  to 
recognize  the  emerging  new  resource  economics 
paradigm  which  blends  the  economics  of  property 
rights,  entrepreneurship  and  public  choice.  Chap- 
ters discussing  property  rights  and  decision  making 
include  the  following  topics:  appropriators  versus 
expropriators  -  the  political  economy  of  water  in 
the  West;  the  federal  reclamation  program  -  an 
analysis  of  rent-seeking  behavior;  and  water  pric- 
ing and  rent  seeking  in  California  agriculture. 
Chapters  on  institutions  and  institutional  reform 
include  the  following  topics:  water  in  Colorado  - 
fear  and  loathing  of  the  marketplace;  institutional 
restrictions  on  the  transfer  of  water  rights  and  the 
survival  of  an  agency;  and  the  economic  determi- 
nants and  consequences  of  private  and  public  own- 
ership of  local  irrigation  facilities.  Chapters  on 
privatization  include  the  following  topics:  privatiz- 
ing groundwater  basins  -  a  model  and  its  applica- 
tion; instream  water  use  -  public  and  private  alter- 
natives; and  building  markets  for  tradable  pollution 
rights.  This  volume  is  intended  to  set  the  agenda 
for  future  research.  Applications  of  the  new  re- 
source economics  paradigm  are  necessary  if  water 
policy  is  to  move  toward  improved  efficiency.  (See 
W88-05680  thru  W88-05688)  (Geiger-PTT) 
W88-05679 


APPROPRIATORS  VERSUS  EXPROPRIA- 
TORS: THE  POLITICAL  ECONOMY  OF 
WATER  IN  THE  WEST, 

University  of  West  Florida,  Pensacola.  Dept.  of 
Political  Science. 
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IN:  Water  Rights:  Scarce  Resource  Allocation, 
Bureaucracy,  and  the  Environment.  Pacific  Insti- 
tute for  Public  Policy  Research,  San  Francisco, 
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Descriptors:  'Water  rights,  'Water  allocation, 
'Appropriation,  'Western  United  States,  'Water 
law,  Legal  aspects,  Political  aspects,  Economic 
aspects,  Water  policy,  Riparian  rights,  Models, 
Water  costs,  Property  rights,  Water  demand,  Navi- 
gation. 

Arguments  are  made  to  show  that  the  internal  laws 
that  regulate  the  political  means  necessarily  pro- 
mote centralization  and  bureaucratization  of  the 
water  industry.  John  Locke's  positive  theory  of 
property  are  applied  to  water  appropriation.  As 


resources  held  in  common  become  more  scarce, 
the  most  enterprising  members  of  the  community 
apply  their  labors  to  enclose  and  put  them  to  use 
In  order  to  minimize  the  cost  of  disputes  over  title 
or  the  size  of  possession,  the  appropriators  reach 
agreement  on  two  fundamental  rules  for  dividing 
the  commons:  priority  of  right  acquired  by  virtue 
of  discovery  or  possession,  and  a  person's  right  is 
limited  to  what  he  puts  to  beneficial  use.  The 
evolution  of  water  law  at  the  state  level  resulted  in 
the  initiation  of  permit  programs.  The  transforma- 
tion of  a  system  of  water  rights  acquired  independ- 
ently of  the  government  into  one  of  permits  se- 
cured from  a  state  bureaucracy  undermines  the 
security  of  titles,  making  it  difficult  to  transfer 
water  to  its  most  productive  uses.  This  system 
increased  the  unreliability  of  water  supply,  pre- 
vented the  integration  of  irrigation  works  and  river 
systems,  and  led  to  a  cumbersome  structure  of 
regulations  and  decrees.  In  the  late  1800's  Major 
Powell  initiated  massive  irrigation  programs 
backed  by  the  federal  government  in  the  west. 
Many  reclamation  projects  were  thwarted  by  the 
navigation  acts  that  asserted  federal  control  over 
navigable  rivers  and  all  their  tributaries  on  the 
basis  of  the  commerce  clause  of  the  Constitution. 
Several  conslusions  are  drawn  from  a  comparative 
study  of  the  political  histories  of  the  Bureau  of 
Reclamation  and  the  Department  of  Water  and 
Power  of  the  City  of  Los  Angeles.  Currently, 
federal  and  state  governments  are  under  pressure 
to  engage  in  large  scale  projects  to  reappropriate 
water  resources  in  the  West  or  increase  bureau- 
cratic controls  for  the  withdrawal  of  groundwater. 
(See  also  W88-05679)  (Geiger-PTT) 
W88-05680 


FEDERAL  RECLAMATION  PROGRAM:  AN 
ANALYSIS  OF  RENT-SEEKING  BEHAVIOR, 

Washington  Univ.,  Seattle.  Dept.  of  Economics. 
R.  R.  Rucker,  and  P.  V.  Fishback. 
IN:  Water  Rights:  Scarce  Resource  Allocation, 
Bureaucracy,  and  the  Environment.  Pacific  Insti- 
tute for  Public  Policy  Research,  San  Francisco, 
California.  1983.  p  45-81,  2  tab. 

Descriptors:  'Irrigation  programs,  'Land  reclama- 
tion, 'Marketing,  'Water  law,  'Loans,  'Rent-seek- 
ing behavior,  Appropriation,  Legal  aspects,  Eco- 
nomic aspects,  Financing,  Water  policy,  Federal 
jurisdiction,  Water  allocation,  Marketing  tech- 
niques. 

The  actions  of  irrigators  and  bureaucrats  who 
competed  to  obtain  rents  from  federal  water 
projects  within  constraints  imposed  by  Congress 
are  analyzed.  In  the  Reclamation  Act  of  1902, 
potential  water  users  obtained  federal  subsidies  in 
the  form  of  interest-free  loans  for  the  construction 
costs  of  irrigation  works.  The  distribution  of  rents 
among  landowners  was  determined  by  acreage  lim- 
itations and  rules  for  the  disposal  of  public  and 
private  lands.  According  to  the  1902  act  settlers 
could  obtain  the  rent  on  public  lands  by  settling 
those  lands  under  the  Homestead  Act.  These  rents 
were  dissipated  by  the  settlement  of  project  lands 
prior  to  the  delivery  of  irrigation  water.  To  reduce 
dissipation  and  increase  the  financial  success  of 
projects,  Congress  passed  laws  restricting  early 
settlement  and  eventually  gave  the  Bureau  of  Rec- 
lamation increased  discretionary  power  over  who 
settled  the  public  lands.  Under  the  1902  act  Con- 
gress tried  to  ensure  the  dissolution  of  large  land- 
holdings  by  allowing  private  landowners  to  sell 
their  excess  lands  at  market  prices.  Congress  gave 
the  Secretary  of  Interior  discretionary  power  to  set 
the  selling  price  of  excess  lands.  In  1926  Congress 
tried  to  restrict  the  secretary's  discretionary  power 
and  limit  the  subsidy  to  large  landowners,  but  the 
bureau  found  new  ways  to  control  the  subsidy's 
distribution.  Large  landowners  continually  applied 
pressure  for  exemptions  to  the  acreage  limitation 
law,  while  congressional  pressure  for  enforcement 
of  the  law  varied  over  time.  This  description  of  the 
first  five  decades  of  the  federal  reclamation  pro- 
gram demonstrates  how  efforts  were  made  to  influ- 
ence the  magnitude  and  distribution  of  the  subsi- 
dies from  this  particular  government  program. 
Whenever  rents  are  created  by  government  pro- 
grams and  distributed  on  the  basis  of  non-market 
criteria,  competition  will  lead  to  dissipation  of 
those  rents.  (See  also  W88-05679)  (Geiger-PTT) 
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California  Univ.,  Davis.  Dept.  of  Agricultural  Ec- 
onomics. 
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Descriptors:  'Water  costs,  'Pricing,  'Irrigation 
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California  has  relied  heavily  on  irrigation  to  make 
it  the  highest  producing  agricultural  state  in  the 
nation.  In  California,  as  in  many  other  states  in  the 
West,  water  has  been  priced  below  its  true  eco- 
nomic value  in  use,  providing  access  to  enormous 
magnitudes  of  economic  rent.  Water  prices  and  use 
rates  in  California  agriculture  demonstrate  through 
an  elasticity  of  demand  that  farmers  are  price 
responsive  in  their  use  of  irrigation  water.  An 
empirical  analysis  of  the  main  types  of  responses  to 
higher  water  prices  is  given.  These  responses  in- 
clude: using  less  water  on  a  given  crop;  changing 
irrigation  technology;  shifting  water  applications 
to  more  water-efficient  crops;  and  changing  crop 
mix  to  higher  valued  crops.  The  water-allocating 
institutions  in  California  are  discussed  in  relation  to 
how  their  pricing  and  allocating  rules  misallocate 
water.  The  implications  of  this  misuse  for  the  dis- 
tribution of  economic  rents  in  the  state  are  also 
examined.  (See  also  W88-05679)  (Geiger-PTT) 
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WATER  IN  COLORADO:  FEAR  AND  LOATH- 
ING OF  THE  MARKETPLACE, 
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cation, 'Pricing,  'Water  costs,  Water  policy, 
Water  rights,  Water  management,  Consumptive 
use,  Beneficial  use,  Profit,  Risks,  Appropriation, 
Water  law,  Property  rights,  Decision  making,  Judi- 
cial aspects. 

Prior  appropriation  doctrine  provides  for  a  system 
of  property  rights  that  could  form  the  basis  for  a 
reasonably  efficient  allocation  of  water.  But,  as 
applied  in  Colorado,  several  difficulties  exist.  De- 
fining rights  as  rights  to  divert  but  permitting 
transfers  based  on  adversarial  proceedings  to  deter- 
mine consumptive  use,  increases  transactions  and 
information  costs  and  creates  a  perverse  set  of 
incentives  against  conservation.  The  doctrine  of 
beneficial  use  creates  unnecessary  uncertainty  in 
the  title  to  rights.  The  judicial  distaste  for  profit 
reduces  the  opportunity  for  profit-seeking  firms  to 
assume  risks  in  developing  water  and  seeks  to  unify 
ownership  of  common  property  resources.  Colora- 
do's prior  appropriation  doctrine,  the  central  fea- 
ture of  which  is  a  private  market  for  rights  in 
water,  thus  poses  an  intriguing  dilemma.  The 
courts  that  regulate  this  market  have  exhibited,  in 
ruling  after  ruling,  a  fundamental  lack  of  confi- 
dence in  the  efficacy  of  private-market  solutions. 
The  result  is  a  needlessly  costly  and  uncertain 
system  in  which  innovation  is  difficult.  The  fear 
and  loathing  of  the  private  market  under  prior 
appropriation  doctrine,  of  course,  does  have  one 
other  significant  result  -  a  greatly  expanded  role 
for  the  judicial  system  that  administers  it.  The 
relatively  simple  steps  of  defining  and  recording 
existing  rights  in  terms  of  consumptive  use,  leaving 
to  the  market  the  issue  of  what  sorts  of  uses  are 
beneficial,  would  significantly  enhance  the  ability 
of  the  private  market  to  serve  the  interests  of 
consumers  of  water  in  Colorado.  (See  also  W88- 
05679)  (Author's  abstract) 
W88-05683 
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INSTITUTIONAL  RESTRICTIONS  ON  THE 
TRANSFER  OF  WATER  RIGHTS  AND  THE 
SURVIVAL  OF  AN  AGENCY, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Eco- 
nomics. 

M.  Gisser,  and  R.  N.  Johnson. 
IN:   Water  Rights:   Scarce  Resource  Allocation, 
Bureaucracy,  and  the  Environment.  Pacific  Insti- 
tute for  Public  Policy  Research,  San  Francisco, 
California.  1983.  p  137-165,  1  fig,  2  tab,  append. 

Descriptors:  'Water  rights,  *Water  law,  *Water 
transfer,  *New  Mexico,  'Water  allocation,  'Water 
districts,  Appropriation,  Legal  aspects,  Economic 
aspects,  Marketing,  Consumptive  use,  Reasonable 
use,  Water  policy,  Water  management,  Water 
costs. 

Throughout  the  United  States,  conservancy  dis- 
tricts frequently  place  broad  restrictions  on  the 
transfer  of  water  rights.  New  Mexico's  Middle  Rio 
Grande  Conservancy  District  (MRGCD)  has  re- 
fused to  approve  the  transfer  of  water  rights  from 
within  the  district  to  points  outside  its  boundaries. 
The  general  objections  to  transfer  as  well  as  those 
specific  to  the  MRGCD  are  considered.  A  concep- 
tual framework  for  analyzing  externalities  in  water 
transfers  is  given.  The  justification  of  restrictions 
on  transfers  on  the  basis  of  ill-defined  rights  is 
shown  to  depend  on  whether  rights  are  defined  on 
the  basis  of  consumptive  use  and  whether  there  are 
ample  checks  against  potential  third-party  impair- 
ments. The  derived  criteria  for  a  well-defined 
property  rights  sytem  is  compared  to  the  rules  and 
regulations  pertaining  to  transfer  in  the  state  of 
New  Mexico,  where  it  appears  that  the  necessary 
conditions  for  a  well-defined  system  have  been 
met.  An  explanation  of  why  the  MRGCD  restricts 
transfer  of  water  is  proposed.  Water  users  within 
the  district  boundaries  have  historically  been 
viewed  by  the  conservancy  as  having  the  right  to 
use  water  but  not  to  transfer  it.  Agencies  such  as 
conservancy  districts  provide  a  form  of  collective 
action  but  appear  to  have  their  own  set  of  costs. 
Restrictions  on  transfer  can  be  expected  to  reduce 
allocative  efficiency  and  increase  the  cost  of  devel- 
opment while  members  of  the  agency  become  the 
prime  beneficiaries.  (See  also  W88-05679)  (Geiger- 
PTT) 
W88-05684 


ECONOMIC  DETERMINANTS  AND  CONSE- 
QUENCES OF  PRIVATE  AND  PUBLIC  OWN- 
ERSHIP OF  LOCAL  IRRIGATION  FACILI- 
TIES, 

Chicago  Univ.,  IL.  Dept.  of  Economics. 
R.  T.  Smith. 

IN:  Water  Rights:  Scarce  Resource  Allocation, 
Bureaucracy,  and  the  Environment.  Pacific  Insti- 
tute for  Public  Policy  Research,  San  Francisco, 
California.  1983.  p  167-217,  8  fig,  8  tab,  2  append. 

Descriptors:  'Irrigation  programs,  'Irrigation  dis- 
trict, 'Water  rights,  'Water  law,  'Water  alloca- 
tion, 'Institutional  constraints,  Appropriation, 
Economic  aspects,  Legal  aspects,  Riparian  rights, 
Water  transfer,  Pricing,  Water  demand,  Beneficial 
use,  Water  management,  Marketing,  Water  costs, 
Risks,  Rents,  Econometrics. 

Resource  use  under  the  rules  of  the  mutual  irriga- 
tion company  possesses  many  desirable  properties 
from  the  viewpoint  of  original  landowners  in  an 
area.  The  rules  guarantee  the  subscription  of  farm- 
ers to  the  mutual  company  that  financed  construc- 
tion of  irrigation  facilties  without  any  elements  of 
monopoly  pricing  of  irrigation  water.  The  tradable 
nature  of  water  rights,  and  their  ability  to  be 
rented  during  either  dry  or  wet  years,  create  im- 
portant risk-spreading  opportunities  for  risk-averse 
fanners,  which  improves  the  attractiveness  of  an 
agricultural  area  for  settlement.  The  magnitude  of 
the  increased  attractiveness  from  the  use  of  the 
mutual  irrigation  company  is  greatest  in  areas  with 
higher  variance  in  the  supply  of  appropriated 
water  and  less  elastic  short-run  demands  for  water. 
Both  of  these  considerations  increase  the  produc- 
tivity of  stock  ownership  in  reducing  the  variance 
in  total  income.  The  competitive  entry  of  farmers 
into  an  area  guarantees  that  the  original  landown- 
ers capture  all  of  these  benefits  of  pursuing  irriga- 
tion development  under  the  rules  of  the  mutual 


irrigation  company.  A  theory  of  resource  alloca- 
tion under  public  ownership  and  an  econometric 
analysis  of  irrigation  water  use  and  choice  of  own- 
ership in  California  are  given.  The  effect  of  irriga- 
tion development  on  land  values  and  the  median 
voter  model  of  water  subsidization  are  discussed  in 
the  appendices.  (See  also  W88-05679)  (Author's 
abstract) 
W88-05685 


PRIVATIZING  GROUNDWATER  BASINS:  A 
MODEL  AND  ITS  APPLICATION, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Econom- 
ics. 

T.  L.  Anderson,  O.  R.  Burt,  and  D.  T.  Fractor. 
IN:   Water  Rights:   Scarce  Resource  Allocation, 
Bureaucracy,  and  the  Environment.  Pacific  Insti- 
tute for  Public  Policy  Research,  San  Francisco, 
California.  1983.  p  223-248,  2  fig,  3  tab. 

Descriptors:  'Water  rights,  'Groundwater  man- 
agement, 'Water  allocation,  'Model  studies,  'Cali- 
fornia, Property  rights,  Water  law,  Water  costs, 
Prices,  Economic  aspects,  Pricing,  Reasonable  use, 
Water  transfer,  Water  management,  Appropria- 
tion, Privatization. 

An  agenda  for  institutional  reform  is  provided  that 
will  improve  groundwater  allocation.  A  survey  is 
given  of  the  institutions  and  property  rights  that 
govern  groundwater.  A  model  elucidating  the 
problems  of  allocating  groundwater  across  time 
and  space  us  used  to  develop  a  system  for  privatiz- 
ing groundwater  rights  that  allows  for  the  decen- 
tralization of  allocation  decisions.  The  model  de- 
velops the  economic  conditions  necessary  for  opti- 
mal allocation  of  groundwater  in  a  basin  that  has 
both  a  stock  and  flow  component.  This  institution- 
al arrangement  is  applied  to  the  Tehachapi  ground- 
water basin  in  California,  and  the  results  of  privat- 
ization are  compared  with  those  of  existing  institu- 
tions. Establishing  both  stock  and  flow  rights  to 
groundwater  has  the  potential  for  eliminating  the 
inefficient  use  of  groundwater  and  reducing  cen- 
tralized information  requirements.  With  the  in- 
creasing scarcity  of  surface  water  and  groundwat- 
er, privatizing  the  commons  offers  the  most  hope 
for  obtaining  the  highest  value  from  these  re- 
sources. (See  also  W88-05679)  (Geiger-PTT) 
W88-05686 


INSTREAM  WATER  USE:  PUBLIC  AND  PRI- 
VATE ALTERNATIVES, 

Lewis  and  Clark  Coll.,  Portland,  OR.  Natural  Re- 
sources Law  Inst. 
J.  Huffman. 

IN:  Water  Rights:  Scarce  Resource  Allocation, 
Bureaucracy,  and  the  Environment.  Pacific  Insti- 
tute for  Public  Policy  Research,  San  Francisco, 
California.  1983.  p  249-282. 

Descriptors:  'Water  use,  'Water  law,  'Instream 
water  use,  'Water  allocation,  'Water  rights,  'Min- 
imum flow,  Water  demand,  Institutional  con- 
straints, Case  studies,  Riparian  rights,  Public 
policy,  Water  policy,  Water  management,  Eco- 
nomic aspects,  Washington,  Idaho,  Montane,  Ap- 
propriation, State  jurisdiction,  Legal  aspects, 
Water  costs. 

Most  state  water  laws  give  the  states  the  primary 
role  in  the  allocation  of  water  to  instream  uses. 
This  chapter  examines  the  validity  of  the  presump- 
tion that  state  intervention  is  beneficial  based  upon 
in-depth  studies  of  four  state  approaches  to  the 
allocation  of  water  to  instream  flows.  The  most 
obvious  form  for  government  action  to  protect 
instream  flows  is  regulation  of  water  use.  A  second 
alternative  is  to  pose  conditions  on  newly  acquired 
or  transferred  water  rights.  A  third  approach  in- 
volves the  reservation  of  unappropriated  water 
from  future  appropriation.  Finally,  a  state  may  rely 
on  the  public  trust  doctrine  to  protect  instream 
flows.  A  state  may  acquire  water  through  appro- 
priation, purchase,  and  eminent  domain.  The  histo- 
ry and  nature  of  people's  interests  in  minimum 
streamflow  maintenance  are  briefly  examined.  The 
constraints  that  the  private  rights  system  has 
placed  upon  the  private  and  public  provision  of 
instream  uses  are  described.  Some  of  the  basic 
approaches   that   states   have   used   to   overcome 


these  constraints  are  enumerated.  Three  case  stud- 
ies of  state  instream  flow  programs  are  examined. 
Idaho  sets  minimum  flows  by  statute.  Washington 
sets  flows  by  bureaucratic  expertise.  Montana  sets 
flow  levels  by  reserving  water.  The  prospects  for 
the  allocation  of  water  to  instream  flows  through  a 
purely  private  system  of  water  rights  are  consid- 
ered. (See  also  W88-05679)  (Geiger-PTT) 
W88-05687 


BUILDING  MARKETS  FOR  TRADABLE  POL- 
LUTION RIGHTS, 

Clemson  Univ.,  SC.  Dept.  of  Economics. 
M.  T.  Maloney,  and  B.  Yandle. 
IN:  Water  Rights:   Scarce  Resource  Allocation, 
Bureaucracy,  and  the  Environment.  Pacific  Insti- 
tute for  Public  Policy  Research,  San  Francisco, 
California.  1983.  p  283-320,  3  tab. 

Descriptors:  'Marketing,  'Pollution  taxes,  'Water 
rights,  'Water  quality  control,  'Model  studies,  Ef- 
fluent charges,  Water  quality  standards,  Water 
costs,  Legal  aspects,  Riparian  rights,  Wastewater 
disposal,  Economic  aspects,  Water  allocation, 
Water  pollution  prevention,  Rent-seeking  behav- 
ior. 

The  development  of  water  quality  control  in  the 
United  States  is  examined  with  a  focus  on  the 
emergence  of  tradable  pollution  rights.  Federal 
involvement  in  this  area  first  appeared  in  1948  with 
the  creation  of  the  Ohio  River  Valley  Water  Sani- 
tation Commission  lobbied  in  Congress  for  the 
enactment  of  federally-enforced  pollution  control 
measures  along  the  Ohio  River.  A  model  is  pro- 
posed to  explain  the  theories  of  proprerty  rights 
and  special-interest  groups  that  brought  about  the 
allocative  institutions  for  pollution  rights.  An  un- 
derstanding of  property  rights  reveals  that  the  cost 
of  monitoring  use  is  a  crucial  factor  in  shaping  the 
institutions  of  environmental  quality  control.  A 
special-interest  theory  of  government  regulations 
suggests  possible  coalitions  between  various  spe- 
cial-interest groups.  From  this  combination  theory 
it  is  concluded  that  monitoring  of  water  quality  is  a 
difficult  problem  because  each  of  the  many  permu- 
tations of  water  users  within  a  particular  system 
yields  a  unique  distribution  of  water  quality.  Given 
this  monitoring  problem,  it  is  costly  to  allow  a 
discharger  of  wastes  at  one  site  to  sell  pollution 
rights  to  a  discharger  at  another  location.  The 
potential  gains  from  such  transfers  are  reduced, 
since  rights  to  environmental  use  have  been  vested 
in  each  site  permitted  for  pollution.  While  confined 
to  specific  locations,  these  rights  are  alienable 
through  the  transfer  of  land.  Special-interest 
groups  can  delay  the  evolution  of  tradable  rights 
and  terminate  markets  with  regulations.  The  most 
prominent  special-interest  effect  in  the  law  has 
been  the  enormous  federal  subsidy  for  municipal 
sewage  treatment  facilities.  The  rent-seeking  beha- 
voir  of  special-interest  groups  may  distort  the  de- 
velopment of  property  rights.  Some  perspectives 
on  the  future  of  water  quality  control  are  present- 
ed. (See  also  W88-05679)  (Geiger-PTT) 
W88-05688 


NEW  PERSPECTIVES  ON  POLLUTION  CON- 
TROL: CROSS-MEDIA  PROBLEMS. 

Conservation  Foundation,  Washington,  DC. 

For   primary  bibliographic   entry   see   Field   5G 

W88-05691 


CONTROLLING      CROSS-MEDIA      POLLUT- 
ANTS. 

Conservation  Foundation,  Washington,  DC. 

For   primary  bibliographic   entry   see  Field   5G. 

W88-05692 


SETTLING  THrNGS:  SIX  CASE  STUDIES  IN 
ENVIRONMENTAL  MEDIATION, 

Conservation  Foundation,  Washington,  DC. 
A.  R.  Talbot. 

The  Conservation  Foundation,  Washington,  DC. 
1983.  101  p. 

Descriptors:    'Water   law,    'Water   management, 
•Water  resources  development,  'Decision  making, 
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WATER  RESOURCES  PLANNING— Field  6 


Nonstructural  Alternatives — Group  6F 


•Competing  use,  Evaluation,  Project  planning, 
Mulliobjectivc  planning.  Projections,  Environmen- 
tal effects,  Management  planning.  Environmental 
impact  statement. 

Throughout  the  past  decade,  environmental  media- 
tion has  demonstrated  success  in  resolving  contro- 
versial environmental  and  resource  issues.  Six  envi- 
ronmental disputes  that  were  settled  with  media- 
tion are  documented.  The  first  case  involved  a  17- 
year  legal  battle  among  three  environmental 
groups,  four  public  agencies,  and  five  electric  utili- 
ty companies  over  the  use  of  the  Hudson  River. 
The  outcome  of  the  mediation  included  the  elimi- 
nation of  plans  to  construct  Storm  King  power 
plant,  endowment  of  a  research  program  on  the 
aquatic  life  in  the  Hudson  River,  and  a  provision 
that  the  utilities  will  not  have  to  construct  pro- 
posed cooling  towers  that  would  have  been  expen- 
sive to  operate.  In  the  second  case,  mediation  that 
solved  a  dispute  over  the  extension  of  Interstate  90 
across  Lake  Washington  and  into  Seattle  helped 
three  city  councils,  the  county  council,  the  region- 
al sewer  and  transit  agency,  and  the  state  highway 
department  to  sign  an  agreement.  This  agreement 
subsequently  withstood  legal  challenge  by  local 
environmental  groups  not  satisfied  with  the  out- 
come on  the  adequacy  of  the  environmental  impact 
statement.  In  the  third  case,  mediation  helped  solve 
disputes  between  a  small-scale  hydroelectric  devel- 
oper and  Swanvill,  a  lakefront  town  in  Maine. 
Through  negotiations  the  parties  involved  agreed 
on  a  compromise  that  included  minimum  and  maxi- 
mum lake  levels  and  the  establishment  of  a  local 
committee  that  would  work  out  a  plan  for  main- 
taining a  small  park  adjacent  to  the  Swan  Lake 
Dam.  In  the  Portage  Island  case  the  Whatcom 
County  Park  Board  was  set  against  the  Lummi 
Indian  tribe,  on  whose  reservation  the  island  was 
located.  Negotiations  between  the  park  board  and 
the  tribe  resulted  in  an  agreement  that  called  for 
the  tribe  to  repurchase  the  island  from  the  park 
board,  with  a  commitment  to  manage  the  island  as 
a  public  park.  In  the  Eau  Clair,  Wisconsin  case  two 
municipalities  ratified  an  agreement  that  allowed 
Eau  Claire  to  locate  its  landfill  in  Seymour.  In  a 
final  case,  a  mediator  helped  the  residents  of  Port 
Townsend,  Washington  agree  on  a  location  for  a 
new  ferry  terminal.  (Geiger-PTT) 
W88-05693 


GUIDELINES  FOR  PLANNING  COMMUNITY 
PARTICIPATION  ACTIVITIES  IN  WATER 
SUPPLY  AND  SANITATION  PROJECTS, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  6B. 

W88-05698 


OUR  NATIONAL  WETLAND  HERITAGE:  A 
PROTECTION  GUIDEBOOK, 

J.  A.  Kusler. 

An  Environmental  Law  Institute  Publication, 
Washington,  DC.  1983.  167  p,  17  fig,  10  tab,  52  ref, 
5  append. 

Descriptors:  'Wetlands,  'Conservation,  *Legal  as- 
pects, 'Symposium,  'Public  participation,  Litera- 
ture review,  Case  studies,  Management  planning, 
Statutes,  Regulations,  Legislation,  Federal  jurisdic- 
tion, State  jurisdiction,  Public  participation. 

A  guidebook  consisting  of  literature  review,  an 
examination  of  State  wetland  statutes  and  pro- 
grams, a  survey  of  local  wetland  protection  pro- 
grams, an  examination  of  all  reported  wetland 
cases,  the  papers  presented  at  the  first  National 
Wetland  Symposium  in  1977,  and  many  interviews 
with  scientists,  lawyers,  engineers  and  others  is 
presented.  Chapters  1  and  2  discuss  the  need  to 
protect  and  manage  wetlands,  threats  to  wetlands, 
and  wetland  origins  and  characteristics.  Chapters 
3,  4  and  5  identify  management  principles  and 
standards,  wetland  protection  techniques,  and  pro- 
cedures for  evaluation  of  development  proposals. 
Chapters  6,  7,  and  8  consider  Federal,  State  and 
local  regulatory  efforts.  Chapter  9  addresses  legal 
issues  in  wetland  regulation.  Chapters  10  and  11 
consider  nonregulatory  management  techniques 
and  the  role  of  the  private  sector  in  wetland  pro- 
tection. The  Appendices  include  a  draft  wetland 


protection  ordinance,  examples  of  wetland  protec- 
tion ordinances,  a  guide  to  federal  programs  which 
affect  wetlands,  a  list  of  endangered  animal  species 
dependent  on  wetlands,  and  examples  of  deed  re- 
strictions. (Lantz-PTT) 
W88-05703 


FURTHER  ADVICE  ON  EXECUTIVE  ORDER 
11988  FLOODPLAIN  MANAGEMENT. 

Interagency  Task  Force  on  Floodplain  Manage- 
ment, Washington,  DC. 
For  primary  bibliographic  entry  see  Field  6F. 
W88-05704 


POLICIES  RELATING  TO  GROUNDWATER 
AND  BIOFOULING, 

Environmental  Protection  Agency,  Atlanta,  GA. 
Region  IV. 
J.  E.  Ravan. 

IN:  Proceedings  of  the  1986  International  Sympo- 
sium on  Biofouled  Aquifers:  Prevention  and  Resto- 
ration, 1987.  p  1-5. 

Descriptors:  'Aquifer  characteristics,  'Ground- 
water pollution,  'Biofouling,  'Groundwater  qual- 
ity, 'Water  quality  management,  Management 
planning,  Public  policy,  Costs,  Drinking  water, 
Water  supply,  Fouling. 

The  growing  problem  of  groundwater  contamina- 
tion has  greatly  challenged  the  ingenuity  and  insti- 
tutional capacity  of  government  at  all  levels.  For 
many  reasons,  protecting  groundwater  is  substan- 
tially more  difficult  than  protecting  air  and  surface 
water.  In  August  1984,  EPA  released  its  Ground 
Water  Protection  Strategy.  Overall  the  Strategy 
was  designed  to  rationalize  and  better  use  the 
many  statutes  EPA  has  for  protecting  groundwat- 
er. Thus,  it  focused  on  achieving  four  broad  objec- 
tives: to  enhance  State  programs,  to  deal  more 
effectively  with  groundwater  problems  of  major 
national  concern,  to  create  a  policy  framework  for 
guiding  EPA  programs,  and  to  strengthen  EPA's 
internal  groundwater  organization.  The  following 
three-class  system  was  set  up  to  help  define  EPA 
management  strategies  that  reflect  the  use,  value 
and  vulnerability  of  the  resource:  Class  I  is  defined 
as  'special  groundwater;  Class  II  is  defined  as 
current  and  potential  sources  of  drinking  water 
and  waters  having  other  beneficial  uses;  and  Class 
III  is  defined  as  groundwater  not  considered  a 
potential  source  of  drinking  water  and  of  limited 
beneficial  use.  Extensive  economic  costs  exist  and 
will  continue  to  exist  because  of  these  organisms. 
Basic  problems  include  the  following:  (1)  In- 
creased cost  of  pumping  due  to  aquifer,  screen  and 
pump  clogging;  (2)  Loss  of  potable  water  supply; 
(3)  Deterioration  of  water  quality;  (4)  Continuing 
frequent  maintenance  expense,  including  cost  of 
manpower,  cost  of  equipment,  and  cost  of  chemi- 
cals; (5)  Frequent  replacement  of  pumping  and 
distribution  components;  (6)  Replacement  of  water 
source  (if  possible);  (7)  Treatment  of  water  from 
contaminated  source;  and  (8)  Loss  of  local  industry 
from  poor  water  quality.  (See  also  W88-05724) 
(Lantz-PTT) 
W88-05725 


LOW-LEVEL  RADIOACTIVE  WASTE  REGU- 
LATION: SCIENCE,  POLITICS  AND  FEAR. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-05805 


FEDERAL   ACTIVITIES   RELATED   TO   THE 
TREATMENT  OF  DRINKING  WATER, 

Department    of   National    Health    and    Welfare, 

Ottawa  (Ontario). 

For  primary  bibliographic  entry  see  Field  5F. 

W88-05810 


GUIDELINES    FOR    CANADIAN    DRINKING 
WATER  QUALITY, 

Department    of    National    Health    and    Welfare, 

Ottawa  (Ontario). 

For  primary  bibliographic  entry  see  Field  5F. 

W88-05811 


DEVELOPMENT]  OF  DRINKING  WATER  RIG 
UI.ATIons  FOB  organic  CONTAMINANTS 
IN  THE  UNITED  STATES, 

Environmental    Protection    Agency.    Washington, 

DC.  Office  of  Drinking  Water. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-05812 


HEALTH  ASPECTS  OF  IRRIGATION  DEVEL- 
OPMENTS, 

Southampton  Univ.  (England).  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  3F. 
W88-05839 


6F.  Nonstructural  Alternatives 


SURFACE  WATER  FEES  USED  TO  REDUCE 
URBAN  FLOODING, 

King  County  Dept.  of  Public  Works,  Seattle,  WA. 
L.  Ferrari. 

Public  Works  PUWOAH,  Vol.  118,  No.  8,  p  66-67, 
August,  1987. 

Descriptors:  'Urban  areas,  'Flooding,  'Flood  pro- 
tection, 'King  County,  WA,  'Urban  drainage, 
•Public  policy,  Protection,  Rainfall,  Runoff, 
Drainage,  Economic  aspects,  Public  opinion, 
Public  participation,  Environmental  policy,  Land 
use,  Administrative  agencies. 

Seattle's  Department  of  Public  Works  Surface 
Water  Management  (SWM)  Division  has  devel- 
oped a  comprehensive  program  to  solve  existing 
stormwater  drainage  problems,  prevent  future 
problems,  and  protect  the  natural  drainage  system. 
A  total  of  260  capital  improvements  costing  about 
$65  million  were  identified,  and  34  projects  were 
targeted  for  construction  over  a  three-year  period 
at  a  cost  of  $8  million.  A  survey  indicated  that 
many  King  County  residents  were  willing  to  pay 
an  annual  fee  to  support  the  program.  The  service 
charge  rate  structure  is  based  on  the  amount  of 
impervious  surfaces  on  developed  property,  which 
is  then  used  as  an  equitable  measure  of  the  proper- 
ty owner's  contribution  to  runoff  problems.  The 
areas  charged  include  only  the  developed  proper- 
ties in  38  of  the  72  drainage  basins  in  the  county. 
The  current  fee  structure  for  residential  property 
owners  is  $29.89  per  year.  The  comprehensive 
program  will  generate  an  estimated  $8.4  million 
annually.  Capital  improvement  revenues  will  be 
applied  only  to  those  areas  paying  the  fee,  and 
special  emphasis  will  be  placed  on  areas  character- 
ized by  urban  development  or  expected  future 
growth.  Maintenance  funds  will  allow  the  county 
to  undertake  a  complete  routine  maintenance  pro- 
gram. There  are  also  programs  to  increase  citizen 
awareness.  (Doria-PTT) 
W88-05650 


WATER  DUTY:  BASIS  FOR  WATER  ALLOCA- 
TION, 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-05657 


ZONING     TO     PROTECT     GROUNDWATER 
QUALITY, 

Wisconsin  Univ.-Madison.   Dept.   of  Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-05664 


PROTECTING  FRESHWATER  INFLOWS 
INTO  TEXAS  ESTUARIES:  AN  EVALUATION 
OF  LEGAL  STRATEGIES, 

Texas  A  and  M  Univ.,  College  Station.  Inst,  of 

Renewable  Natural  Resources. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-05667 


FURTHER  ADVICE  ON  EXECUTIVE  ORDER 
11988  FLOODPLAIN  MANAGEMENT. 

Interagency  Task  Force  on  Floodplain  Manage- 
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ment,  Washington,  DC. 

1987.  68  p,  1  fig,  1 1  ref,  3  append. 

Descriptors:  *Flood  plain  management,  *Water 
Resources  Council,  'Standards,  'Regulations, 
Legal  aspects,  Case  studies,  Legislation,  Executive 
Ordens. 

Through  a  discussion  of  specific  and  commonly 
recurring  issues  and  examples,  how  to  implement 
the  provisions  of  Executive  Order  11988,  Flood- 
plain  Management,  is  illustrated.  The  Water  Re- 
source Council  Floodplain  Management  Guide- 
lines for  implementing  Executive  Order  11988 
were  developed  to  provide  broad  guidance  in  the 
interpretation  of  the  Executive  Order  and  to  assist 
each  agency  which  would  be  developing  its  own 
individual  procedures  for  compliance  with  the  Ex- 
ecutive Order,  since  the  guideline's  initial  publica- 
tion in  1978,  questions,  problems  and  issues,  which 
were  not  foreseen  or  addressed,  have  arisen.  This 
guidance  document  does  not  supplant,  but  supple- 
ments the  still  valid  WRC  Guidelines.  This  docu- 
ment has  been  divided  into  two  principal  parts. 
The  first  provides  an  interpretation  on  several 
issues  which  continue  to  present  problems  to  those 
individuals  responsible  for  implementing  the  Exec- 
utive Order.  The  second  represents  a  series  of 
scenarios  which  illustrate  how  to  address  those 
issues  when  implementing  the  Executive  Order. 
The  scenarios  have  been  grouped  together  to  pro- 
vide a  broad  spectrum  of  Federal  actions  in  the 
context  of  the  Executive  Order.  The  categories  of 
Federal  actions  range  from  those  over  which  a 
Federal  agency  has  direct  control  to  those  where 
responsibility  has  been  delegated  to  local  units  of 
government.  While  the  scenarios  may  appear  to  be 
addressing  an  action  undertaken  by  a  specific 
agency,  they  are  intended  to  be  generic  and  appli- 
cable to  Federal  agencies  with  similar  responsibil- 
ities and  programs.  (Lantz-PTT) 
W88-05704 


6G.  Ecologic  Impact  Of 
Water  Development 


RESCUING  THE  EVERGLADES, 

South  Florida  Water  Management  District,  West 
Palm  Beach.  Dept.  of  Resource  Management. 
For  primary  bibliographic  entry  see  Field  4A. 
W88-05475 


FISHING  THE  FOUR-LANE, 

Montana  Dept.  of  Highways,  Helena. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-05477 


MODELING  TIDAL  POWER, 

D.  A.  Greenberg. 

Scientific  American  SCAMAC,  Vol.  257,  No.  5,  p 

128-131,  November  1987.  8  fig. 

Descriptors:  "Tidal  powerplants,  'Environmental 
effects,  *Dam  effects,  'Simulation,  'Model  studies, 
♦Water  level,  Tidal  energy,  Environment,  Power- 
plants,  Bay  of  Fundy,  Computer  models,  Econom- 
ic aspects,  Costs. 

In  order  to  generate  power  using  the  tides  in  the 
Bay  of  Fundy,  a  dam  across  part  of  the  bay  has 
been  considered.  At  high  tide,  water  would  fill  the 
reservoir  behind  the  dam  and  after  the  tide  reced- 
ed, the  water  would  be  released  through  ordinary 
turbines.  In  order  to  study  the  possible  environ- 
mental effects  of  such  a  dam,  a  computer  model 
was  developed.  It  suggests  that  a  tidal  power  dam 
would  cause  a  small  increase  in  tide  levels  over  a 
large  area  extending  down  the  Gulf  of  Maine  to 
Boston  and  Cape  Cod.  The  exact  environmental 
impact  cannot  be  predicted  by  the  model,  but  it  is 
accurate  enough  for  assessment  of  true  costs  of 
tidal  power.  (Wood-PTT) 
W88-05500 


EFFECTS  OF  ACID  RAIN  ON  FRESHWATER 
ECOSYSTEMS, 

Department  of  Fisheries  and  Oceans,   Winnipeg 
(Manitoba).  Freshwater  Inst. 


For  primary  bibliographic  entry  see  Field  5C. 
W88-05506 


REGULATING  AGRICULTURAL  SURFACE 
WATER  MANAGEMENT  IN  FLORIDA:  THE 
IMPLEMENTATION  OF  CHAPTER  373,  PART 
IV, 

Spessard  L.  Holland  Law  Center,  Gainesville,  FL. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-05677 


CITIZEN'S   GUIDE   TO    RIVER   CONSERVA- 
TION, 

National  Park  Service,  Boston,  MA. 

For  primary  bibliographic  entry  see  Field  6A. 

W88-05690 


DEVELOPMENT  OF  NONDESTRUCTIVE 
TESTING  SYSTEMS  FOR  IN  SITU  EVALUA- 
TION OF  CONCRETE  STRUCTURES, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Structures  Lab. 

For  primary  bibliographic  entry  see  Field  8F. 

W88-05700 


HISTORICAL  ARCHAEOLOGICAL  INVESTI- 
GATIONS AT  DAM  CONSTRUCTION  CAMPS 
IN  CENTRAL  ARIZONA:  FIRST  ANNUAL 
REPORT. 

Dames  and  Moore,  Phoenix,  AZ. 
DOI  Report  No.  DI-BROAPO  CCRS  87-13,  Octo- 
ber 1987.  60  p,  12  fig,  7  tab,  25  ref.  Edited  by  A.  E. 
Rogge  and  Cindy  L.  Myers. 

Descriptors:  'Archaeology,  'History,  'Dam  con- 
struction, 'Arizona,  Construction,  Social  impact, 
Damsites,  Central  Arizona  Project. 

In  June  1986,  the  Bureau  of  Reclamation  awarded 
a  three-year  contract  for  historical  archaeological 
studies  as  part  of  the  mitigation  program  for  the 
Regulatory  Storage  Division  (Plan  6)  of  the  Cen- 
tral Arizona  Project.  This  study  focuses  on  recon- 
structing the  social  history  of  the  workers  and 
their  families  who  lived  in  several  temporary  dam 
construction  camps  dating  from  the  1890s  to  1940s. 
The  first  chapter  discusses  experience  in  managing 
the  study  during  the  first  year  of  the  project.  The 
methods  used  to  pursue  archaeological  fieldwork, 
laboratory  analysis  and  historical  research  are  de- 
scribed and  evaluated  in  subsequent  chapters.  In 
the  final  chapter,  preliminary  research  implications 
are  summarized  for  each  of  the  four  research 
themes  focusing  the  study:  (1)  camp  demography; 
(2)  daily  living  conditions  in  the  camps,  (3)  the 
work  environment;  and  (4)  relationships  among  the 
many  ethnic  groups  that  came  together  in  the 
camps.  (Author's  abstract) 
W88-05701 


DOLORES  ARCHAEOLOGICAL  PROGRAM: 
FINAL  SYNTHETIC  REPORT. 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB88-130356. 
Price  codes:  A99  in  paper  copy,  E04  in  microfiche. 
December  1986.  900  p,  258  fig,  144  tab,  1144  ref,  4 
append.  Compiled  by  David  A.  Breternitz,  Chris- 
tine K.  Robinson,  and  G.  Timothy  Gross.  Bureau 
of  Reclamation  Contract  No.  8-07-40-S0562. 

Descriptors:  'Archaeology,  'Social  aspects,  'Do- 
lores Archaeological  Program,  'Colorado,  Prehis- 
toric man,  History,  Water  resources  development, 
Reservoirs. 

The  Dolores  Project  is  a  large  water  impoundment 
project  being  constructed  by  the  Bureau  of  Recla- 
mation in  southwestern  Colorado.  From  1978  until 
1985,  the  University  of  Colorado  contracted  to 
mitigate  the  adverse  impacts  of  the  Dolores 
Project  on  the  cultural  resources  in  the  project 
area.  This  volume  presents  the  final  synthetic  work 
of  this  Dolores  Archaeological  Program.  Included 
are  analytical  results,  the  prehistory  of  the  Dolores 
area,  and  an  assessment  of  Anasazi  cultural  dynam- 
ics from  A.D.  600  to  980.  (Author's  abstract) 


W88-05741 


DOLORES  ARCHAEOLOGICAL  PROGRAM: 
SUPPORT  STUDIES:  SETTLEMENT  AND  EN- 
VIRONMENT. 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB88-150630. 
Price  codes:  A99  in  paper  copy;  E04  in  microfiche. 
March  1987.  709  p,  262  fig,  215  tab,  1079  ref,  8 
append.  Compiled  by  Kenneth  Lee  Patersen  and 
Janet  D.  Orcutt.  Bureau  of  Reclamation  Contract 
No.  8-07-4O-SO562. 

Descriptors:  'Archaeology,  'Social  aspects,  'Do- 
lores Archaeological  Program,  'Colorado,  Histo- 
ry, Water  resources  development,  Reservoirs. 

This  volume  presents  some  of  the  final  results  of 
the  Dolores  Archaeological  Program  Environmen- 
tal Archaeology  Group  and  the  Settlement  Ar- 
chaeology Group.  Six  reports  outline  the  develop- 
ment of  vegetational  and  climatic  reconstruction 
for  the  project  area;  8  reports  focus  on  the  agricul- 
tural potential  for  the  area;  6  reports  discuss  a 
number  of  diverse  topics  including  faunal  remains, 
Phaseolus  remains,  human  bones,  and  unusual 
rocks  and  minerals;  and  finally,  5,  reports  on  settle- 
ment archaeology  and  population  deal  with  site 
type  definitions,  population  measurements,  subsist- 
ence and  locational  trends,  and  survey  methodolo- 
gy. (Author's  abstract) 
W88-05742 


HOHOKAM  SETTLEMENT  ALONG  THE 
SLOPES  OF  THE  PICACHO  MOUNTAINS: 
THE  PICACHO  AREA  SITES,  TUCSON  AQUE- 
DUCT PROJECT. 

Museum  of  Northern  Arizona,  Inc.,  Flagstaff. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB88-147830. 
Price  codes:  A22  in  paper  copy;  A01  in  microfiche. 
Museum  of  Northern  Arizona  Paper  35,  Volume  3, 
1987.  464  p,  85  fig,  104  tab,  85  ref,  24  plates,  3 
append.  Edited  by  Richard  Ciolek-Torrello. 
Bureau  of  Reclamation  Contract  No.  3-CS-30- 
00790. 

Descriptors:  'Archaeology,  'Hohokam  settle- 
ments, 'Picacho  Mountains,  'Arizona,  'Tucson 
Aqueduct,  Water  resources  development,  History. 

This  volume  presents  the  results  of  field  investiga- 
tions of  sites  in  Reach  2,  the  area  south  of  the 
Picacho  Mountains  and  north  of  Red  Rock,  Arizo- 
na. Studies  focused  on  portions  of  a  large  early 
Classic  period  village  with  a  small  Colonial  period 
component,  the  McClellan  Wash  site,  and  a  large 
Colonial  period  hamlet,  the  Picaho  Pass  site.  Inves- 
tigations were  also  carried  out  at  a  large  dry- 
farming  site  used  for  the  exploitation  of  Agave  and 
wild  plants,  a  specialized  resource  procurement 
and  processing  site  with  numerous  bedrock  mor- 
tars and  metates,  a  small  Colonial  and  Early  Clas- 
sic period  farmstead,  and  a  pre-Classic  period  res- 
ervoir. These  investigations  revealed  that  the  earli- 
est occupation  of  the  area  was  in  the  Archaic  or 
late  Pioneer  period  and  the  first  evidence  of  major 
settlement  was  in  the  early  Colonial  period.  New 
and  larger  settlements  were  founded  in  the  early 
Classic  period.  Settlement  peaked  in  the  late  Clas- 
sic period  when  a  large  community  was  formed 
around  a  platform  mount  northeast  of  the  study 
area.  The  Hohokam  adaptation  to  this  area  was 
similar  to  that  postulated  for  the  Desert  Branch  of 
the  Hohokam,  with  subsistence  dependent  on 
Cheno-ams,  Agave,  and  wild  plant  foods.  Little 
evidence  of  corn  agriculture  was  present.  (Au- 
thor's abstract) 
W88-05743 


ARCHEOLOGICAL  EXCAVATION  AT  THE 
NAZE  SITE  (32SN246). 

North  Dakota  Univ.,  Grand  Forks.  Dept.  of  An- 
thropology. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB88-143292. 
Price  codes:  A99  in  paper  copy;  A01  in  microfiche. 
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September  1987.  580  p.  116  fig,  105  tab,  4h'>  ref,  7 
append.  Edited  by  Michael  L.  Gregg.  Bureau  of 
Reclamation  Contract  No.  4-CS-6O-0O630. 

Descriptors:  'Social  aspects,  •Archaeology,  'Naze 
site,  'Water  resources  development,  History,  Gar- 
rison Diversion  Unit,  North  Dakota. 

A  project  was  conducted  to  partially  salvage  a 
portion  of  an  archeological  site  that  was  slated  for 
Garrison  Diversion  Unit  project  development.  A 
76  sq  m  block  excavation  within  the  6  ha  site  area 
encountered  five  zones  of  stratified  cultural  depos- 
its. Work  focused  on  three  primary  zones  where 
Early  Plains  Woodland,  Middle  Plains  Woodland, 
Plains  Village,  and  Protohistoric  components  were 
identified.  An  Early  Plains  Woodland  lodge  dating 
within  the  550-410  B.C.  time  range  was  document- 
ed. Middle  Plains  Woodland  artifacts  and  features 
deposited  during  the  40  B.C-A.D.  70  time  period 
were  assigned  to  the  Sonota  complex.  Plains  Vil- 
lage materials  resulted  from  site  use  between  ca. 
A.D.  1 100  and  1400.  A  few  historic  artifacts  indi- 
cated occupation  between  1750  and  1950  when  the 
site  locality  was  Yanktonai  Dakota  territory. 
Chapters  of  the  report  cover  the  physical  setting  of 
the  site  locality,  the  project  research  design,  cul- 
tural features  in  the  excavated  area,  and  classes  of 
materials  that  were  recovered:  ceramics,  chipped 
stone  flaking  debris,  stone  tools,  seeds,  wood  char- 
coal, vertebrate  faunal  remains,  mollusk  shells,  fire- 
cracked  rocks,  and  miscellaneous  artifacts.  (Au- 
thor's abstract) 
W88-05744 


HABITAT  MANAGEMENT  MODELS  FOR  SE- 
LECTED WILDLIFE  MANAGEMENT  PRAC- 
TICES IN  THE  NORTHERN  GREAT  PLAINS, 

National  Ecology  Center,  Fort  Collins,  CO. 

P.  J.  Sousa. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161  as  PB88-1 14319. 

Price  codes:  A09  in  paper  copy;  A01  in  microfiche. 

Bureau  of  Reclamation  Report  No.  REC-ERC-87- 

11,  June  1987.  180  p,  18  fig,  35  tab,  83  ref. 

Descriptors:  'Wildlife  habitats,  'Management 
planning,  'Water  resources  development,  'Ecolog- 
ical effects,  'Waterfowl,  'Birds,  'Wildlife,  'North- 
er Great  Plains,  Conservation,  Wildlife  manage- 
ment, Wetlands,  Economic  aspects,  Habitat  en- 
hancement, Mathematical  models,  Model  studies. 

The  effects  of  selected  management  actions  in  the 
Northern  Great  Plains  on  habitat  for  the  gadwall, 
blue-winged  teal,  sharp-tailed  grouse,  Baird's  spar- 
row, gray  partridge,  and  muskrat,  are  discussed. 
Categories  of  management  actions  discussed  in- 
clude Land  Acquisition  (fee  title,  easement), 
Upland  Vegetation  Development  (plant  dense  nest- 
ing cover,  plant  native  grasses,  woodland  develop- 
ment), Upland  Vegetation  Maintenance/Manage- 
ment (prescribed  burning),  Upland  Vegetation 
Protection  (grazing  control),  Wetland  Develop- 
ment (construct  seasonal  wetlands,  construct  semi- 
permanent wetlands,  restore  drained  wetlands), 
and  Island  Construction  (nesting  islands).  Informa- 
tion provided  for  each  action  includes  the  purpose, 
effects  of  the  action,  maintenance  and  manage- 
ment, labor  and  materials,  and  a  model  describing 
the  functional  relationships  between  the  action  and 
selected  habitat  variables.  (Author's  abstract) 
W88-05746 


HYDROLOGY  AND  WATER  RESOURCES  IN 
TROPICAL  REGIONS, 

For  primary  bibliographic  entry  see  Field  2A. 
W88-05776 


STATE  OF  THE  ENVIRONMENT:  A  VIEW 
TOWARD  THE  NINETIES. 

Conservation  Foundation,  Washington,  DC. 

The  Conservation  Foundation,  Washington,  DC. 

1987.  614  p. 

Descriptors:  'Water  pollution  effects,  'Species  di- 
versity, 'Wildlife  conservation,  'Environmental 
impact  statement,  'Environmental  protection, 
•Environmental  policy,  'Environmental  effects, 
Population  dynamics,  Fate  of  pollutants,  Pollutant 


Identification,    Risk   niisonnmrnt.   Water   pollution 
control,  Water  quality,  Public  policy. 

I  wice  before  in  this  decade,  The  Conservation 
Foundation  has  reviewed  the  United  States' 
progress  in  improving  the  condition  of  its  environ- 
ment and  the  management  of  its  natural  resources. 
This  report  continues  that  focus  with  two  impor- 
tant changes:  It  intentionally  takes  a  long-term 
view  of  the  nation's  environmental  picture  in  an 
effort  to  ask  the  questions  and  provide  the  informa- 
tion that  policy  makers  and  other  concerned  indi- 
viduals will  need  as  the  nation  approaches  the 
1990s.  The  report  is  divided  into  two  parts.  The 
first  five  chapters  describe  and  analyze  a  wide 
range  of  environmental  conditions  and  trends. 
Chapter  1  deals  with  such  underlying  trends  as 
population,  economic  growth,  public  opinion,  and 
environmental  expenditures.  Chapter  2  covers 
trends  in  conventional  environmental  pollutants  in 
the  air  and  water  and  on  the  land.  Chapter  3 
assesses  the  situation  with  toxic  substances  and 
hazardous  and  nuclear  wastes.  Chapter  4  summa- 
rizes what  is  happening  to  the  use  and  condition  of 
the  nation's  land,  water,  and  energy  resource. 
Chapter  5  deals  with  wildlife  and  such  protected 
lands  and  critical  areas  as  parks,  wilderness,  and 
wetlands.  The  second  part  of  the  report  examines 
four  environmental  issues  that  are  not  being  fully 
addressed  by  existing  environmental  protection 
and  management  programs.  Chapter  6  assesses  the 
problems  facing  the  nation's  agricultural  sector  and 
the  interactions  between  agricultural  production 
and  environmental  quality,  both  at  home  and 
abroad.  Chapter  7  provides  a  broad  overview  of 
waste  production  and  management  in  the  United 
States.  Chapter  8  evaluates  the  risks  associated 
with  three  types  of  air  pollution  not  being  dealt 
with  rigorously  under  current  air  pollution  control 
laws:  air  toxics,  indoor  air,  and  accidental  releases. 
Chapter  9  assesses  the  importance  and  implications 
of  switching  from  past  wildlife  policies  aimed  pre- 
dominantly at  protecting  individual  species  to  ex- 
panded approaches  addressing  biological  diversity. 
(Lantz-PTT) 
W88-05802 


STATE  OF  THE  ENVIRONMENT:  1982. 

Conservation  Foundation,  Washington,  DC. 

The  Conservation  Foundation,  Washington,  DC. 

1982.  463  p. 

Descriptors:  'Environmental  impact  statement, 
'Environmental  protection,  *Water  pollution  ef- 
fects, 'Environmental  policy,  'Environmental  ef- 
fects, Population  dynamics,  Fate  of  pollutants,  Pol- 
lutant identification,  Risk  assessment,  Energy,  Ero- 
sion, Hazardous  wastes,  Water  pollution  control, 
Water  quality,  Public  policy. 

Careful  documentation  of  environmental  condi- 
tions and  trends  even  more  necessary  in  1982  than 
in  the  past.  In  the  midst  of  highly  charged  argu- 
ments about  new  directions,  a  source  of  reliable, 
credible,  objective  data  is  crucial.  With  this  report, 
The  Conservation  Foundation  hopes  to  provide 
such  a  source  for  1982.  This  report  describes  major 
resource  and  environmental  problems  facing  the 
United  States,  presents  data  to  show  whether  the 
problems  are  getting  better  or  worse,  and  discusses 
institutional  changes  and  options  that  affect  envi- 
ronmental and  resource  policy.  Its  intent  is  to 
provide  an  objective  descriptive  of  the  state  of  the 
U.S.  environment.  It  is  inherently  more  difficult  to 
report  on  the  implications  of  policy  changes  than 
on  the  effects  of  changes  in  air  quality  or  agricul- 
tural production.  Eventually,  changes  in  environ- 
mental policy  will  result  in  changes  in  the  physical 
environment,  but  it  takes  time  for  this  to  happen, 
and  even  more  time  for  these  changes  to  be  detect- 
ed, analyzed,  and  reported.  The  physical  changes 
described  in  this  report,  for  example,  reflect  poli- 
cies adopted  three  or  five  or  ten  years  ago.  The 
effects  of  some  policy  decisions,  such  as  reduced 
research  on  toxic  substances,  may  never  be  detect- 
ed, even  though  such  decisions  may  have  serious 
consequences.  A  very  old  problem,  soil  erosion, 
has  grown  more  acute,  even  as  agricultural  pro- 
duction reaches  record  high  levels.  Energy  effi- 
ciency in  the  U.S.  has  generally  improved,  but 
federal  research  on  both  energy  conservation  and 
renewable  energy  resources  has  been  all  but  elimi- 


nated. Nearly  35  million  people  live  in  areas  that 
will  be  unable  to  meet  the-  air  quality  standards  lor 
protection  Of  human  health  from  ozone  by  19X7, 
even  if  existing  automobile  emission  standards  are 
met.  In  the  past  5  years,  two  major  laws  have  been 
passed  to  deal  with  hazardous  waste  disposal.  Im- 
plementation of  both  has  been  slow.  Meanwhile, 
old  hazardous  waste  sites  continue  to  threaten 
many  communities,  and  much  of  the  waste  now 
being  generated  is  disposed  of  under  environmen- 
tally unsafe  conditions.  Many  other  sensitive  land 
areas  are  feeling  the  pressures  of  development. 
Along  the  Atlantic  and  Gulf  coasts,  the  nearly  300 
barrier  islands  that  serve  as  the  nation's  first  de- 
fense against  ocean  storms  are  being  urbanized  at  a 
pace  far  greater  than  mainland  areas.  Since  1950, 
barrier  island  development  has  proceeded  at  an 
estimated  rate  of  6,000  acres  annually,  much  of  it 
aided  by  federal  funds.  (Lantz-PTT) 
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Conservation  Foundation,  Washington,  DC. 
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In  assessing  the  state  of  the  environment,  The 
Conservation  Foundation  found  progress,  new 
problems,  and  institutional  stresses  in  environmen- 
tal agencies,  particularly  at  the  federal  level.  A 
new  report  continues  to  record  progress,  attributa- 
ble to  policies  implemented  five,  seven,  or  ten 
years  ago  The  report  is  divided  into  two  parts. 
The  first  three  chapters  describe  environmental 
conditions  and  trends.  Chapter  1  deals  with  under- 
lying trends,  primarily  population  growth  and  eco- 
nomic conditions.  Chapter  2  covers  environmental 
contaminants:  toxic  substances,  hazardous  waste, 
air  and  water  pollutants,  and  overall  waste  produc- 
tion. Chapter  3  deals  primarily  with  natural  re- 
sources: water,  land  (including  cropland,  forest- 
land,  rangeland,  wildlands,  and  critical  areas), 
wildlife,  energy,  and  recreation.  The  second  part 
of  the  report  analyzes  several  long-range  issues 
that  cut  across  the  traditional  categories  used  to 
describe  environmental  problems.  Chapter  4  re- 
ports on  several  studies  that  have  tried  to  identify 
future  environmental  problems  and  discusses  the 
factors  that  are  relevant  for  establishing  priorities 
among  these  problems.  Chapter  5  explains  the 
methodology  used  in  assessing  environmental  risks. 
It  focuses  primarily  on  analyzing  the  risks  of 
chemicals  in  the  environment,  but  the  methodolo- 
gy discussed  is  also  applicable  to  most  of  the  other 
environmental  risks.  Chapter  6  analyzes  the  extent 
to  which  toxic  substances  move  from  air  to  water 
to  land  and  the  policy  implications  of  such  move- 
ment. The  key  question  is  whether  a  more  integrat- 
ed cross-media  approach  to  pollution  control  is 
necessary.  Chapter  7  covers  water  quality  and 
water  quantity  problems,  the  interrelationships  be- 
tween them,  and  issues  related  to  the  management 
of  this  vital  resource.  Finally,  Chapter  8  explores 
the  intricacies  of  the  relationship  between  the  fed- 
eral government  and  the  states  in  implementing 
environmental  policies,  and  it  examines  what  has 
been  learned  about  intergovernmental  relations  and 
environmental  policy  from  the  experience  of  the 
past  decade.  (Lantz-PTT) 
W88-05846 
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Summaries  of  selected  information  on  environmen- 
tal conditions  and  trends  in  the  50  United  States, 
are  presented.  Highlights  of  each  summary  are: 
environmental  expenditures,  environmental  con- 
taminants (air  quality,  water  quality,  solid  wastes, 
hazardous  waste,  nuclear)  natural  resources  (land, 
water  and  energy),  and  protected  lands,  critical 
areas  and  wildlife.  Charts  are  included  to  show 
how  different  states  rank  according  to  selected 
environmental  statistics,  such  as  total  BOD  dis- 
charges per  capita  per  year  (in  lbs),  total  N  dis- 
charges per  capita  per  year  (in  lbs),  percentage  of 
population  with  secondary  treatment  or  better 
(1984),  hazardous  waste  generation  (in  lbs),  and 
water  consumption  per  capita  per  day  (in  gal, 
1980).  (Lantz-PTT) 
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ERVOIR, TETON  COUNTY,  MONTANA, 

Geological  Cultural  Management  Services,   Inc., 
Butte,  MT. 
G.  Munson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB88-131487. 
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The  Class  III  Cultural  Resource  Inventory  at 
Willow  Creek  Reservoir  Wildlife  Refuge,  Lewis 
and  Clark  County  and  Pishkun  Reservoir  Wildlife 
Refuge,  Teton  County,  Montana  located  a  total  of 
42  sites:  27  prehistoric,  13  historic  and  two  sites  of 
undetermined  age.  Eight  of  the  sites  had  been 
located  by  previous  cultural  resource  inventories. 
Seventeen  loci  or  isolated  finds  were  recorded: 
four  prehistoric,  four  historic,  and  nine  rock  cairns 
of  undetermined  age.  Eighteen  sites,  12  prehistoric 
and  six  historic  are  considered  as  potentially  eligi- 
ble for  listing  on  the  National  Register  of  Historic 
Places.  Results  of  the  inventory  indicate  the 
project  area  is  rich  in  cultural  resources.  Stone  ring 
sites  are  the  predominant  prehistoric  site  type  and 
many  of  these  are  located  so  as  to  be  sheltered 
from  the  strong  westerly  winds.  This  land  use 
pattern  for  this  area  of  the  Rocky  Mountain  front 
is  distinctive  from  stone  ring  sites  in  northern  and 
northeastern  Montana,  where  stone  circle  sites  are 
very  common  but  there  is  generally  no  consider- 
ation of  wind  protection.  The  majority  of  historic 
sites  are  related  to  the  construction  and  mainte- 
nance of  the  Pishkun  Reservoir  and  Willow  Creek 
Reservoir.  (Author's  abstract) 
W88-05911 
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Brandeis  Univ.,  Waltham,  MA.  American  Envi- 
ronmental Studies. 
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DETERMINING  THE  LIKELIHOOD  OF  OB- 
TAINING A  RELIABLE  MODEL, 

Texas  Univ.  at  Dallas,  Richardson.  Dept.  of  Envi- 
ronmental Sciences. 

For  primary  bibliographic  entry  see  Field  5E. 
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RELATION  OF  LENGTH  AND  SEX  TO  SELE- 
NIUM CONCENTRATIONS  IN  MOSQUITO- 
FISH, 

National  Fisheries  Contaminant  Research  Center, 
Dixon,  CA.  Field  Research  Station-Dixon. 
For  primary  bibliographic  entry  see  Field  5B. 
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COMPARING  THREE  SAMPLING  DESIGNS 
FOR  MONITORING  COLIFORMS  IN  SMALL 
COMMUNITY  WATER  SYSTEMS, 

Dartmouth  Medical  School,  Hanover,  NH. 
For  primary  bibliographic  entry  see  Field  5F. 
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Thirteen  computer  programs  available  for  water 
distribution  system  analysis  are  surveyed  to  help 
utility  and  engineering  firms  decide  which  is  best 
for  conditions  facing  them.  The  programs  address 
such  water  distribution  problems  as  steady-state 
analysis,  extended-time-period  simulation,  and/or 
transient  analysis.  The  software  is  evaluated  ac- 
cording to  input  information,  hydraulic  and  numer- 
ical algorithms,  output  information,  hardware  re- 
quirements, and  program  costs.  Ten  of  the  pro- 
grams use  menu-driven  input  and  edit  programs, 
which  help  novice  users  but  become  cumbersome 
with  increasing  user  familiarity;  the  other  pro- 
grams have  a  free-format  style  with  which  data 
can  be  entered  more  easily.  Hydraulic  algorithms 
include  equations  used  for  pipe  friction  loss  and 
fitting  loss  computations;  numerical  algorithms  in- 
clude the  numerical  methods  programs  use  to  solve 
the  hydraulic  equations.  All  programs  have  a 
standard  output  display  of  pipe  information  that 
includes  identification  and  flow  and  head  losses  for 
each  pipe,  and  most  have  graphic  displays  of  the 
pipe  systems  and  results.  Output  reports  can  be 
rearranged  with  an  edit  program  or  by  retyping 
specific  information  into  a  word  processor.  Four  of 
the  programs  operate  on  both  microcomputers  and 
mainframes,  1  on  mainframes  only,  and  the  rest  on 
micros  only.  Program  costs  for  micros  range  from 
$225  to  $5000;  with  some,  graphics  capability  is  an 
extra-cost  option.  For  steady-state  analysis, 
MICRO  HARDY  CROSS  ($350)  and  UKPIPE 
($225  for  the  basic  program)  offer  the  most  capa- 
bility; extended-time-period  simulation  and  tran- 
sient analysis  are  available  at  higher  cost.  (Shidler- 
PTT) 
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The  need  to  detect  anthropogenic  impacts  in  the 
natural  environment  has  increased  interest  in  the 
design  of  cost-effective  environmental  monitoring 
networks,  and  a  variety  of  statistical  models  have 
been  proposed  for  this  purpose.  This  paper  exam- 
ines four  statistical  models,  with  varying  degrees  of 
complexity,  used  to  represent  the  underlying  char- 
acteristics of  potential  impacts.  The  models  are 
incorporated  into  an  optimization  procedure  used 
to  select  cost-effective  designs.  Aquatic  monitoring 
data  from  a  nuclear  power  plant  are  used  to  test 
the  robustness  of  the  statistical  models,  analyze 
their  sensitivity  to  input  parameters,  and  determine 
the  circumstances  that  require  the  use  of  more 
complex  statistical  models  to  design  effective  mon- 
itoring programs.  (Author's  abstract) 
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Water  quality  monitoring  within  Canada  has  been 
carried  out  by  the  Water  Quality  Branch,  Depart- 
ment of  the  Environment,  since  1970.  Recent  anal- 
yses of  national  (coast  to  coast)  data  for  a  variety 
of  water  quality  parameters  have  identified  an  in- 
herent difficulty  with  the  interpretability  of  the 
data  sets  stored  on  NAQUADAT  (Canada's  Na- 
tional Water  Quality  Data  File).  A  lacustrine 
system  (Lake  Ontario)  is  used  as  a  case  example  of 
this  difficulty,  described  as  network  design  assur- 
ance. The  importance  of  network  design  assurance, 
both  spatially  and  temporally,  to  regional  and  na- 
tional data  sets,  is  discussed,  and  a  possible  solution 
areal  weighting,  is  presented.  Comments  on  the 
design  of  lotic  networks  under  the  newly  imple- 
mented Water  Quality  Federal-Provincial  Agree- 
ments are  discussed  in  relation  to  this  difficulty, 
identifying  Canada's  present  attempt  to  produce 
data  sets  capable  of  generating  statistically  and 
ecologically  valid  national  reports.  (See  also  W88- 
05862)  (Author's  abstract) 
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RANDOMIZED  SIMILARITY  ANALYSIS  OF 
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National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

A.  H.  El-Shaarawi,  J.  R.  Elliott,  R.  E. 
Kwiatkowski,  and  D.  R.  Peirson. 
IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  273-291,  2  fig,  7 
tab,  23  ref. 

Descriptors:  'Statistics,  'Water  quality,  'Eutroph- 
ication,  'Lake  Ontario,  'Chlorophyll  a,  Biomass, 
Mathematical  studies,  Phytoplankton,  Organic 
carbon,  Nutrients,  Nitrogen,  Thermocline,  Season- 
al variation,  Diatoms,  Turbidity. 

Concerned  about  the  deterioration  of  the  water 
quality  of  the  lower  Great  Lakes  due  to  eutroph- 
ication,  the  governments  of  Canada  and  the  United 
States  signed  the  1972  Canada-United  States  Great 
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Lakes  Water  Quality  Agreement  (renewed  In 
1978).  Though  whole  lake  water  quality  sampling 
of  Lake  Ontario  has  occurred  since  1967,  a  surveil- 
lance program  specifically  addressing  the  require- 
ments of  tne  Agreements  was  initiated  in  1974.  One 
of  the  objectives  of  the  surveillance  program  was 
to  describe  lake  conditions  on  a  spatial  and  tempo- 
ral basis.  Due  to  the  fact  that  increased  biomass  is 
an  expected  effect  of  increased  nutrient  loadings,  it 
was  concluded  that  the  cumulative  progress  of 
eutrophication  could  be  described  by  the  long-term 
periodic  measurement  of  phytoplankton  standing 
stocks.  Two  methods  were  readily  available  for 
measurement  of  phytoplankton  biomass.  Direct 
enumeration  and  cell  volume  measurement  with 
subsequent  biomass  calculation,  or  indirectly 
through  chlorophyll  a  measurement.  In  Lake  On- 
tario, phytoplankton  biomass  maxima,  represented 
by  chlorophyll  a  concentration,  were  consistently 
found  in  the  spring  and  fall,  with  minima  in  the 
summer.  It  is  interesting  to  note  that  the  other 
biomass  indicators,  integrated  particulate  organic 
carbon  and  integrated  total  particulate  nitrogen 
(measure  of  total  biomass)  proved  to  be  the  most 
influential  variables  in  explaining  chlorophyll  a 
(measure  of  phytoplankton)  variability.  Several  ex- 
planations exist  for  why  the  relationships  between 
chlorophyll  a  and  the  other  physico-chemical  vari- 
ables decrease  during  the  summer  stratified  period, 
and  include:  a  decrease  in  nutrient  concentration, 
thermocline,  diatom  concentration,  turbidity.  (See 
also  W88-05862)  (Lantz-PTT) 
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lumbia). Pacific  and  Yukon  Region. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-05894 


DESIGN  OF  A  COST  EFFECTIVE  MICRO- 
COMPUTER-BASED DATA  ACQUISITION 
SYSTEM, 

Bradley  Univ.,  Peoria,  IL.  Dept.  of  Mechanical 

Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-05895 


7B.  Data  Acquisition 


UNDERSTANDING  GROUNDWATER  MONI- 
TORING, 

D.  L.  Russell. 

Chemical  Engineering  CHEEA3,  Vol.  94,  No.  15, 

p  101-105,  October  26,  1987.  6  fig. 

Descriptors:  'Groundwater  monitoring,  'Electro- 
magnetic surveys,  'Seismic  profiles,  'Monitoring 
wells,  Wells,  Field  tests,  Groundwater. 

Groundwater  monitoring  techniques  are  explained 
and  reviewed.  The  techniques  include:  ground- 
penetrating  radar,  electro-magnetic  and  electrical 
surveys,  seismic  profiling,  drilled-well  techniques, 
and  groundwater  monitoring  wells.  Sampling  and 
analytical  programs  are  discussed.  There  are  at 
least  three  separate  series  of  analyses  conducted  on 
groundwater:  (1)  for  pollutants  covered  by  the 
Resource  Conservation  and  Recovery  Act;  (2)  for 
EPA  Priority  Pollutants;  and  (3)  for  Drinking 
Water  Standards  compliance.  Political  and  techni- 
cal factors  must  also  be  considered.  (Alexander- 
PTT) 
W88-05130 


EFFECTS  OF  NONLEVEL  PLACEMENT  ON 
ACCURACY  OF  LONG-THROATED  FLUMES, 

Agricultural    Research     Service,     Phoenix,    AZ. 
Water  Conservation  Lab. 
J.  A.  Replogle,  B.  J.  Fry,  and  A.  J.  Clemmens. 
Journal  of  Irrigation  and  Drainage   Engineering 
(ASCE)  JIDEDH,  Vol.   113,  No.  4,  p  585-594, 
November  1987.  6  fig,  1  tab,  7  ref. 

Descriptors:  'Discharge  measurement,  'Gaging, 
'Flumes,  'Model  studies,  'Slope,  'Hydrodyna- 
mics, Laboratory  tests,  Calibrations,  Mathematical 
equations. 


I  i's(s  were  conducted  to  study  the  effects  of  nonle- 
vel  placement  or  contruction  on  (he  calibration  of 
long-throated  flumes.  These  flumes  have  previous- 
ly been  mathematically  modeled  to  provide  accu- 
rate (+  or  -  2%)  calibrations  for  a  variety  of  cross- 
sectional  shapes.  While  cross-slope  can  be  handled 
successfully  by  the  modeling  procedure,  no  as- 
sured procedure  was  apparent  for  longitudinal 
slope  corrections.  Laboratory  tests  were  directed 
to  determining  errors  that  a  user  might  experience 
if  a  flume  crest  were  placed  at  various  positive  and 
negative  longitudinal  slopes.  The  magnitude  of  sys- 
tematic errors  are  shown  for  portable  flumes  with 
either  a  sidewall  gage  or  a  translocated  stilling 
well,  and  for  permanently  placed  flumes.  Correc- 
tion procedures  are  suggested.  Using  a  sidewall 
gage  without  careful  leveling  equipment  is  not 
recommended.  A  translocated  stilling  well  is 
strongly  recommended  for  portable  flumes.  (Au- 
thor's abstract) 
W88-05144 


METROPOLITAN  WATER  SUPPLY  SYSTEM 
OPTIMIZATION  FOR  WATER  ALLOCATION 
DURING  DROUGHT  IN  SALT  LAKE  COUNTY, 

Utah  State  Univ.,  Logan.  Coll.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  6D. 
W88-05219 


DOPPLER  EFFECT  TIED  TO  FLOW  RATE, 

Polysonics,  Inc.,  Houston,  TX. 

R.  Yost. 

Water  Engineering  and  Management  WENMD2, 

Vol.  134,  No.  3,  p  30-31,  March  1987. 

Descriptors:  'Doppler  effect,  'Flow  rates,  'Flow 
measurement,  'Doppler  flowmeters,  'Measuring 
instruments,  'Path  of  pollutants,  Ultrasonics,  Pol- 
lutants, Pipe  flow,  Pipes,  Flow,  Water  transport, 
Wastewater,  Suspended  solids. 

Flowmeters  designed  around  the  Doppler  princi- 
ple are  widely  applied  in  industry  to  measure  ve- 
locity of  sludges,  slurries,  sanitary  and  industrial 
wastewaters,  process  chemical  flows  and  other  liq- 
uids containing  suspended  particles.  In  the  absence 
of  sufficient  solids,  the  equivalent  in  air  or  gas 
bubbles  will  produce  accurate  readings.  The  physi- 
cal principles  of  the  Doppler  effect  are  reviewed. 
Conditions  under  which  Doppler  measurement  is 
effective  include:  (l)liquid  flow,  (2)  a  full  pipe,  (3) 
pipe  material  that  permits  ultrasonic  signal  penetra- 
tion, (4)  presence  of  sonic  reflectors  such  as  sus- 
pended solids,  gas  bubbles,  flow  disturbances,  or 
fluid  discontinuities  that  are  representative  of  the 
fluid  flow,  (5)  well-developed  flow  profile,  and  (6) 
flow  velocity  above  a  specified  minimum  (usually 
greater  than  0.5  feet/second).  Factors  influencing 
the  performance  of  Doppler  meters  when  used  in 
virtually  clean  liquids  were  detailed.  Advantages 
of  Doppler  flowmeters  include:  (1)  non-intrusive 
flow  measurement,  (2)  easy  installation  and  oper- 
ation, (3)  no  release  of  toxic  chemicals,  bacteria,  or 
other  pollutants  carried  in  the  pipes  during  meas- 
urement, (4)  no  moving  parts  to  wear  out  or  fail, 
(5)  price  range  of  1800  to  5000  dollars,  (6)  uncom- 
plicated reinstallation  and  operating  requirements 
which  facilitate  personnel  training,  and  (7)  accu- 
rate measurements  under  a  variety  of  specific  con- 
ditions. Sources  of  error  in  Doppler  measurements, 
including  responses  of  different  pipe  materials,  are 
discussed.  (Wood-PTT) 
W88-05277 


SEPARATION  OF  DINOFLAGELLATE  CYSTS 
INTO  DENSITY  GRADIENTS  (SEPARACION 
DE  QUISTES  DE  DINOFLAGELADOS  EN 
GRADIENTE  DE  DENSIDAD), 

Instituto  Espanol  de  Oceanographia,  La  Coruna 

(Spain).  Centro  Costero  del  La  Coruna. 

J.  Blanco. 

Boletin   del   Instituto   Espanol   de   Oceanografia, 

Vol.  3,  No.  3,  p  81-84,  December  1986.  1  tab,  5  ref. 

Descriptors:  'Centrifugation,  'Separation  tech- 
niques, 'Dinoflagellates,  'Data  acquisition,  Sedi- 
ments, Concentration  techniques,  Density,  Popula- 
tions. 

A  technique  based  on  discontinuous  density  gradi- 
ent centrifugation  is  described  that  is  useful  for 


concentrating  dinoflagellaU-   cysls   from    il 

ment.  This  technique  is  also  used  lor  splitting  cyst 

populations.  (Author*!  abstract) 

W88-05290 


EFFICIENCY  OF  LUDOX-TM  IN  THE  SEPA- 
RATION OF  BENTHIC  MICROALGAK  FROM 
SEDIMENT  (EFICACIA  DEL  LUDOX-TM  EN 
LA  SEPARACION  DE  MICROALGAS  BEN- 
TONICAS  DEL  SEDIMENTO), 
Instituto  Espanol  de  Oceanographia,  La  Coruna 
(Spain).  Centro  Costero  del  La  Coruna. 
M.  Varela. 

Boletin  del  Instituto  Espanol  de  Oceanografia, 
Vol.  3,  No.  3,  p  85-88,  December  1986.  1  fig,  12 
ref.  Programa  Cooperativo  Hispano-norteameri- 
cano  Grant  0020. 

Descriptors:  'Colloids,  'Separation  techniques, 
♦Microalgae,  'Data  acquisition,  Sediments,  Silica, 
Algae,  Specific  gravity,  Density,  Benthic  flora, 
Benthos. 

The  efficiency  of  colloidal  silica  Ludox-TM  for 
separating  benthic  microalgae  from  their  substrate 
was  tested  using  natural  sediments.  The  distribu- 
tion of  cells  in  the  Ludox  layers  varied  depending 
on  cell  specific  gravity.  Thus,  particular  layers  are 
not  necessarily  representative  of  the  total  microal- 
gal  community.  In  some  layers  where  the  specific 
gravity  of  detritus  particles  corresponds  to  mi- 
croalgae, microscopic  examination  is  difficult  and 
the  counting  error  is  high.  (Author's  abstract) 
W88-05291 


DEVELOPING  AUTOMATED  MULTISPECIES 
BIOSENSING  FOR  CONTAMINANT  DETEC- 
TION, 

Tennessee      Technological      Univ.,      Cookeville. 
Center  for  the  Management,  Utilization  and  Pro- 
tection of  Water  Resources. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-05298 


SOIL  HEAT  FLUX  IN  PERMAFROST:  CHAR- 
ACTERISTICS AND  ACCURACY  OF  MEAS- 
UREMENT, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2C. 
W88-05310 


ORGANIC  CONTAMINATION  OF  GROUND- 
WATER: A  LEARNING  EXPERIENCE, 

Hawaii   Univ.,   Honolulu.   Water   Resources   Re- 
search Center. 
L.  S.  Lau,  and  J.  F.  Mink. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  8,  p  37-42,  August  1987.  1 
fig,  3  tab,  19  ref. 

Descriptors:  'Water  quality  control,  'Water  pollu- 
tion sources,  'Groundwater  pollution,  'Wells,  Oil 
spills,  Oahu,  Hawaii,  Pesticides,  Ethylene  dibro- 
mide,  Dibromochloropropane,  Agricultural  chemi- 
cals, Aquifers,  Monitoring,  Legislation,  Standards, 
Water  quality  standards,  Land  management,  Agri- 
cultural chemicals,  Risks,  Land  use. 

Publicity  on  discovery  of  high  levels  of  dibromo- 
chloropropane (DBCP)  and  ethylene  dibromide  in 
groundwater  of  Oahu,  Hawaii,  in  1977  was  the 
beginning  of  a  water  monitoring  program  at  sever- 
al sites  in  the  pineapple  growing  region.  In  1983 
several  municipal  wells  at  Mililani  and  Waipahu 
were  closed  because  DBCP  levels  were  excessive. 
The  affected  Pearl  Harbor  aquifer,  with  a  sustain- 
able yield  of  225  mgd,  was  fully  allocated  in  1980. 
The  closed  wells  had  provided  13  mgd,  accounting 
for  a  significant  loss  of  water  supply.  Several  strat- 
egies were  developed  to  cope  with  pesticide  con- 
tamination; legislative  policies,  administrative  rule- 
making, communication,  and  technological  abate- 
ment. The  state  legislature  mandated  closer  report- 
ing on  the  sale  and  distribution  of  pesticides  and 
took  other  steps  to  strengthen  the  authority  of  state 
environmental  officials.  Technical  strategies  in- 
clude (1)  monitoring  water  sources  to  show  the 


129 


Field  7— RESOURCES  DATA 
Group  7B — Data  Acquisition 


3 
I 

II 

0 

0 

3 

3 
I 

5 


f 


extent  of  contamination,  (2)  developing  a  data 
base,  (3)  treating  contaminated  water  with  granular 
activated  carbon  at  a  total  cost  of  $8  million,  (4) 
developing  water  well  technology,  and  (5)  con- 
ducting research.  The  importance  of  establishing 
water  quality  standards,  risk  assessment,  ground- 
water monitoring,  confirming  laboratory  reports 
before  taking  action,  cooperating  with  the  news 
media,  and  considering  land  use  management  as  a 
protective  means  is  stressed.  (Cassar-PTT) 
W88-05336 


SPECTROPHOTOMETRIC  DETERMINATION 
OF  TOTAL  CYANIDE  IN  WASTE  WATERS  IN 
A  FLOW-INJECTION  SYSTEM  WITH  GAS- 
DIFFUSION  SEPARATION  AND  PRECON- 
CENTRATION, 

Academia  Sinica,  Shenyang  (China).  Inst,  of  For- 
estry and  Soil  Science. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-05357 


INDIRECT  DETERMINATION  OF  FLUORIDE 
IN  WATERS  WITH  LANTHANUM  ALIZARIN 
COMPLEXONE  AND  INDUCTIVELY  COU- 
PLED PLASMA  EMISSION  SPECTROMETRY, 

National    Research   Inst,   for   Pollution   and   Re- 
sources, Yatabe  (Japan). 
A.  Miyazaki,  and  K.  Bansho. 
Analytica  Chimica  Acta  ACACAM,  Vol.  198,  p 
297-302,  July  15,  1987.  2  fig,  4  tab,  16  ref. 

Descriptors:  *Spectrometry,  *Water  analysis, 
•Fluoride,  "Lanthanum  alizarin  complexone, 
Drinking  water,  Seawater. 

Fluoride  is  determined  indirectly  by  measurement 
of  the  La  II  333.75-nm  line  in  the  lanthanum/ 
alizarin  complexone/fluoride  complex/  The  terna- 
ry complex  is  extracted  into  hexanol  containing 
N,N-diethylaniline,  and  the  extract  is  introduced 
directly  into  the  plasma.  Related  to  water  samples, 
the  detection  limit  is  0.59  ng/ml  fluoride,  calibra- 
tion is  linear  up  to  1.2  microgram/ml  and  the 
relative  standard  deviation  for  0.04  microgram/ml 
is  2.6%.  Alkali,  alkali  earth  elements  and  most 
anions  do  not  interfere.  The  method  is  applied  in 
the  analysis  of  river  water,  coastal  seawater  and 
drinking  water  (Author's  abstract) 
W88-05358 


SPECTROPHOTOMETRIC  FIELD  MONITOR 
FOR  WATER  QUALITY  PARAMETERS:  THE 
DETERMINATION  OF  PHOSPHATE. 

Hull  Univ.  (England).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 

W88-05377 


NOVEL  ADSORBENT  FOR  THE  DETERMINA- 
TION OF  THE  TOXIC  FRACTION  OF  COPPER 
IN  NATURAL  WATERS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,   Lucas   Heights   (Australia).Div.   of 

Energy  Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-05378 


DETERMINATION  OF  COPPER  IN  NATURAL 
WATERS  BY  ATOM-TRAPPING  ATOMIC  AB- 
SORPTION SPECTROMETRY  AFTER 
LIQUID/LIQUID  EXTRACTION, 

Sheffield   Univ.   (England).   Dept.   of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-05379 


SELECTIVE  CHLORINE  DETERMINATION 
BY  GAS-DIFFUSION  FLOW  INJECTION 
ANALYSIS  WITH  CHEMILUMINESCENT  DE- 
TECTION, 

Miami  Univ.,  Oxford,  OH.   Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-05390 


SULFURIC  ACID  CLEANUP  AND  KOH-ETHA- 
NOL  TREATMENT  FOR  CONFIRMATION  OF 
ORGANOCHLORINE  PESTICIDES  AND  POL- 


YCHLORINATED      BIPHENYLS:      APPLICA- 
TION TO  WASTEWATER  SAMPLES, 

University  Coll.  of  Castellon  (Spain).  Environmen- 
tal Lab. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-05391 


CAPILLARY  COLUMN  GAS  CHROMATOGRA- 
PHIC DETERMINATION  OF  TRACE  RESI- 
DUES OF  THE  HERBICIDE  CHLORSUL- 
FURON  IN  AGRICULTURAL  RUNOFF 
WATER, 

Alberta  Environmental  Centre,  Vegreville. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-05392 


THERMOSPRAY   LC/MS/MS   ANALYSIS   OF 
WASTEWATER  FOR  DISPERSE  AZO  DYES, 

Environmental    Monitoring    Systems    Lab.,    Las 

Vegas,  NV. 

For  primary  bibliographic   entry  see   Field   5D. 

W88-05394 


CHANNEL  DISCHARGE  MEASUREMENT  BY 
THERMODILUTION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

R.  J.  Wittier,  S.  R.  Abt,  and  T.  G.  Sanders. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

6,  p  1109-1115,  December  1987.  4  fig,  4  tab,  10  ref. 

Descriptors:  *Thermodilution,  "Channel  flow, 
"Flow  measurement,  "Open  channels,  Flow  dis- 
charge, Discharge  measurement,  Flowmeters, 
Open  Channels,  Flow,  Feasibility  studies,  Froude 
number,  Mathematical  equations,  Tracers,  Design 
criteria. 

The  feasibility  of  applying  thermodilution  technol- 
ogy to  discharge  measurements  in  small  open  chan- 
nels was  determined.  A  series  of  tests  were  per- 
formed in  which  the  time-temperature  dilution 
curves  were  recorded  and  analyzed.  The  independ- 
ent variables  included  the  channel  discharge,  the 
injectate  drop  height,  the  volume  of  tracer,  and  the 
mixing  distance.  Flows  ranged  from  0.67  cfs  to 
2.45  cfs  with  Froude  numbers  less  than  0.30.  The 
results  indicated  that  the  thermodilution  technique 
is  a  feasible  method  for  discharge  measurement.  It 
was  determined  that  a  heat  content,  I",  of  40 
degrees  C-l  provides  a  design  criteria  in  which  the 
mixing  distance  was  related  to  the  flow  depth  and 
discharge  in  a  rectangular  channel.  An  empirical 
expression  was  derived  to  determine  the  approxi- 
mate mixing  distance  as  a  function  of  the  flow 
depth.  (Author's  abstract) 
W88-05414 


PINPOINTING  NONPOINT  POLLUTION, 

Tennessee  Valley  Authority,  Chattanooga.  Map- 
ping Services  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-05473 


VARIABILITY  OF  BED  LOAD  MEASURE- 
MENT, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Earth 

Resources. 

J.  Pitlick. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  1,  p  173-177,  January  1988.  4  fig,  12  ref.  U.S. 

Army    Research    Office    Grant    DAAG29-85-K- 

0108. 

Descriptors:  "Bed  load,  "Bed-load  transport, 
"Helley-Smith  sampler,  "Measuring  instruments, 
"Comparison  studies,  "Channels,  Sampling,  Sam- 
pling efficiency,  Field  tests,  Sand,  Sediment  trans- 
port, Monitoring. 

The  sampling  efficiencies  of  two  slightly  different 
Helley-Smith  bed  load  samplers  were  compared 
under  carefully  controlled  field  conditions.  The 
samplers  were  identical  in  all  respects  except  for 
the  thickness  of  the  metal  used  in  their  construc- 
tion. The  test  results  indicate  that  for  coarse- 
grained sand  bed  load,  the  sampler  with  a  wall 
thickness  of  1.5  mm  has  a  sediment  trap  efficiency 


that  can  be  as  much  as  two  times  that  of  the 
sampler  with  walls  that  are  6.3  mm  thick.  In  a 
separate  test,  bed  load  transport  was  monitored  at 
a  single  channel  cross  section  during  a  10-hour 
period  of  steady  discharge.  At  individual  sampling 
stations,  measurement  values  ranged  from  nearly  0 
to  3  times  the  mean.  Composite  bed  load  transport 
rates  for  full  traverses  of  the  channel  width  varied 
by  a  factor  of  2.  (Author's  abstract) 
W88-05542 


MAKING  CHLORINATION  TRUSTWORTHY, 

Fischer  and  Porter,  Co.,  Warminster,  PA. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-05566 


NEW  DEVICE  FOR  SAMPLING  WATERS  IN 
SHALLOW  ECOSYSTEMS, 

Cadiz  Univ.  (Spain).  Dept.  de  Quimica-Fisica. 
A.  Gomez-Parra,  J.  M.  Forja,  and  D.  Cantero. 
Water  Research  WATRAG,  Vol.  21,  No.   11,  p 
1437-1443,   November   1987.   7  fig,  2  tab,  7  ref. 

Descriptors:  "Water  sampling,  "Measuring  instru- 
ments, "Data  acquisition,  "Sampling,  "Shallow 
ecosystems,  Aspiration,  Water  temperature,  Dis- 
solved gases,  Dissolved  oxygen,  Water  properties, 
Chemical  properties,  Physical  properties. 

A  set  of  equipment  was  designed  to  take  water 
samples  by  aspiration  at  varying  depths  in  shallow 
ecosystems.  The  depths  sampled  can  be  selected 
within  a  range  of  accuracy  of  1  cm.  The  equipment 
is  portable  and  can  be  handled  from  a  boat  or  from 
the  shore,  at  points  up  to  20  meters  away  from  the 
sampling  location.  Excellent  results  were  obtained 
in  sample  collection  for  the  determination  of  nutri- 
ent content,  pH,  alkalinity,  salinity,  suspended 
solids,  and  other  physical  and  chemical  parameters. 
The  equipment  is  better  than  that  used  traditionally 
to  obtain  samples  for  trace  metal  analyses  since  the 
samples  only  come  in  contact  with  non-metallic 
materials  such  as  glass  and  polyethylene.  The  accu- 
racy of  temperature  and  dissolved  gas  content  of 
samples  obtained  using  the  device  was  determined. 
There  was  no  serious  loss  of  gas  from  the  samples 
as  long  as  they  aspirated  under  a  reduced  pressure 
<400  mm  Hg.  This  system  enables  the  collection 
at  a  rate  of  10.4  1/hr  when  the  apparatus  is  placed 
about  2  or  3  meters  above  the  surface  of  the 
ecosystem  under  investigation.  The  error  which 
occurs  in  the  temperature  reading  is  a  function  of 
the  differences  in  temperature  between  the  mass  of 
water  sampled  and  the  area  surrounding  the  intake 
tubes.  For  differences  of  around  1  deg  C,  the  error 
is  <0.1  deg  C.  Some  modifications  of  the  equip- 
ment are  also  suggested  in  order  to  simplify  the 
operations  necessary  to  take  samples  for  dissolved 
gas  measurement.  Also  proposed  is  a  system  of  on- 
line filtration  useful  for  quantitative  phytoplankton 
or  suspended  solid  content  determinations  in  the 
samples.  (Wood-PTT) 
W88-05603 


DETERMINATION  OF  PHOSPHORUS  IN 
NATURAL  WATER  USING  HYDRIDE  GEN- 
ERATION AND  GAS  CHROMATOGRAPHY, 

National  Research  Inst,  for  Metals,  Tokyo  (Japan). 
For  primary  bibliographic  entry  see  Field  2K. 
W88-05608 


CLASSIFICATION  OF  SUSPENDED  PARTI- 
CLES IN  DEPOSITION  SAMPLES  AND  RUN- 
OFF WATER  SAMPLES  FROM  A  LIMESTONE 
CATHEDRAL, 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-05635 


EVALUATION  OF  VERTICAL  MOTION  SEN- 
SORS FOR  POTENTIAL  APPLICATION  TO 
HEAVE  CORRECTION  IN  CORPS  HYDRO- 
GRAPHIC  SURVEYS, 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

G.  C.  Downing,  and  T.  L.  Fagerburg. 
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Available  from  the  National  Technical  Information 
Service,  Springfield.  VA.  22161.  Technical  Report 
No  HL-87-10,  October  1987  Final  Report.  81  p, 
32  fig,  26  rcf,  append. 

Descriptors:  •Instrumentation,  'Montion  sensors, 
•Hydrography,  'Waves,  'Research  vessels,  Water 
level,  Costs,  Doppler  effect,  Lasers,  Boats,  Stress, 
Displacement,  Surveys,  Sonar,  Performance  eval- 
uation, Hydraulic  structures,  Hydraulic  similitude. 

Techniques  and  equipment  that  can  help  surveyors 
obtain  the  best  practical  vertical  reference  for  hy- 
drographic  surveys  in  the  face  of  adverse  tide,. 
river  stage,  and  wave  conditions,  are  described. 
Some  specific  measurement  techniques  for  moni- 
toring vertical  references  for  hydrographic  surveys 
under  given  field  conditions  are  addressed.  Depth 
transducer  draft,  boat  flotation  plane,  and  shore 
references  are  discussed  in  Part  I.  Dynamic  verti- 
cal motions  of  the  boat  hull  are  discussed  in  Part 
II.  Vertical  displacement  measurement  equipment 
using  automatic  electrooptical  tracking  systems, 
video-type  optical  tracking  systems,  laser  leveling 
systems,  and  satellites  is  assessed  and  found  to  have 
potential  for  future  consideration  and  application 
in  improving  survey  accuracy.  Evaluation  of  a 
heave  compensation  unit  based  on  a  pendulum- 
stabilized  accelerometer  platform  (HIPPY  120) 
was  attempted  on  a  survey  boat  in  the  US  Army 
Engineer  District,  Philadelphia.  Protracted  diffi- 
culties with  the  system  prevented  a  quantitative 
evaluation.  After  the  first  installation  was  found  to 
be  unsuccessful,  the  HIPPY  120  was  transferred  to 
a  survey  boat  in  the  US  Army  Engineer  District, 
New  York.  The  results,  however,  were  much  the 
same  as  in  the  first  installation.  These  results  lead 
to  the  conclusion  that  for  this  system  to  be  success- 
fully used  during  actual  survey  operations,  there 
must  be  a  higher-than-average  level  of  technical 
skill  among  the  personnel  on  the  survey  boat.  An 
effort  was  made  to  validate  Doppler  equipment  for 
use  in  heave  compensation.  Measurements  were 
made  at  dockside  and  also  during  actual  survey 
operations,  there  must  be  a  higher-than-average 
level  of  technical  skill  among  the  personnel  on  the 
survey  boat.  An  effort  was  made  to  validate  Dopp- 
ler equipment  for  use  in  heave  compensation. 
Measurements  were  made  at  dockside  and  also 
during  actual  survey  operations  using  a  modified 
Doppler  navigator.  The  tests  conducted  indicated 
that  the  measuring  principle  was  sound  but  also 
that  much  additional  development  was  needed. 
Funding  constraints  and  the  entry  on  the  market  of 
a  commercial  Doppler  heave  compensation  unit 
resulted  in  the  decision  to  discontinue  development 
of  the  Government-sponsored  Doppler  heave  com- 
pensation unit.  (Author's  abstract) 
W88-05708 


PARADISE  STEAM  ELECTRIC  PLANT,  ASH- 
POND  TOXICITY  BIOMONITORTNG  STUDY  - 
OCTOBER  1986, 

Tennessee  Valley  Authority,  Knoxville.  Div.  of 

Air  and  Water  Resources. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-05710 


TOMOGRAPHIC  INVESTIGATIONS  AT 
LANDFILL  4,  HILL  AIR  FORCE  BASE, 
LAYTON,  UTAH, 

Weston  Geophysical  Corp.,  Westborough,  MA. 
G.  M.  Jones,  and  V.  J.  Murphy. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A181  289. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  AFGL-TR-87-0055.  Scientific  Report 
No.  1,  April  23,  1987.  36  p,  20  fig,  1  ref.  SBIR 
Contract  No.  F19628-84-C-0130. 

Descriptors:  'Tomography,  *Hill  Air  Force  Base, 
•Utah,  *Data  acquisition,  *Soil  water,  'Landfills, 
Flow  velocity,  Groundwater  movement,  Slurries, 
Boreholes,  Seismic  properties,  Geophysics. 

In  support  of  soil  classification  objectives  related 
to  an  ongoing  study  of  non-linear  soil  response, 
tomographic  techniques  were  developed  and  tested 
using  seismic  data.  The  data  were  collected  at 
three  locations  at  Landfill  4,  Hill  AFB,  Utah.  The 
site  is  a  landfill  waste  site  which  had  been  isolated 


from  the  prevailing  groundwater  flow  by  a  slurry 
trench.  The  objective  of  this  study  was  to  identify 
the  effectiveness  of  geophysical  techniques  for  seis- 
mic velocity  measurements  and  tomographic/im- 
aging  analyses.  Seismic  data  were  collected  be- 
tween pairs  of  50  ft.  deep  boreholes  on  either  side 
of  the  slurry  trench.  First  break  picks  were  ana- 
lyzed using  an  iterative  back-projection  tomo- 
graphic technique  utilizing  curved  rays.  Initial 
processing  revealed  that  smearing  of  velocity 
anomalies  between  the  boreholes  occurred  because 
of  non-optimum  placement  of  shots  and  receivers. 
Adding  reasonable  constraints  to  the  inversion, 
however,  showed  a  low-velocity  region,  terminat- 
ing between  35  and  40  ft.,  at  the  trench  location. 
Diffracted  arrivals  travelling  around  the  base  of 
the  low-velocity  region  further  constrained  its 
depth.  Other  minor  low-velocity  zones,  possibly 
indicating  layers  with  increased  silt  content,  were 
also  indicated  by  the  inversion  model.  This  study 
showed  that  cross-borehole  tomography  can  be  a 
useful  tool  in  delineating  velocity  anomalies  rough- 
ly perpendicular  to  paths  between  the  boreholes, 
but  that  velocity  anomalies  parallel  to  the  bore- 
holes will  be  smeared  unless  additional  constraints 
are  imposed.  A  modification  to  the  data  acquisition 
technique  to  help  overcome  this  problem  would  be 
to  use  additional  high-energy  shot-points  on  the 
surface  between  the  boreholes.  (Author's  abstract) 
W88-05715 


INTERNATIONAL  SYMPOSIUM  ON  MICRO- 
WAVE SIGNATURES  AND  REMOTE  SENS- 
ING, 

Office  of  Naval  Research,  London  (England). 
J.  Williams. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  AD-A181  334. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Office  of  Naval  Research,  London,  Report  No.  7- 
010-C,  May  28,  1987.  10  p. 

Descriptors:  •Information  exchange,  *Remote 
sensing,  'Microwaves,  'Symposium,  Radiation, 
Vegetation,  Ice,  Snow,  Data  acquisition,  Radar, 
Model  studies. 

Ninety  participants  from  16  countries  attended  the 
Fourth  International  Symposium  on  Microwave 
Signatures  in  Remote  Sensing  held  at  the  Chalmers 
University  of  Technology  at  Gothenburg,  Sweden, 
from  19  through  22  January  1987.  Discussions 
covered  signatures  from  snow  and  ice,  solid 
ground,  ocean  surfaces,  and  vegetation,  and  con- 
sidered systems  and  radar  altimetry,  interactions 
and  modeling,  and  new  methods.  (Lantz-PTT) 
W88-05722 


MONITORING  BIOFOULING, 

Krakow  Technical  Univ.  (Poland). 
W.  Wojcik,  and  M.  Wojcik. 

IN:  Proceedings  of  the  1986  International  Sympo- 
sium on  Biofouled  Aquifers:  Prevention  and  Resto- 
ration, 1987.  p  109-119,  6  fig,  1  tab,  10  ref. 

Descriptors:  'Monitoring,  'Biofouling,  'Water 
quality  control,  'Groundwater  quality,  Wells,  Mi- 
crobiological studies,  Physical  properties,  Chemi- 
cal analysis,  Hydraulic  properties,  Bacteria. 

Monitoring  of  biofouling  in  water  wells  can  be 
done  by  monitoring  both  presence  of  the  bacteria 
and  the  effects  of  their  activity.  Different  groups  of 
methodologies  can  be  utilized  for  this  purpose, 
including:  microbiological  surveys;  biochemical, 
physico-chemical  and  optical  analyses;  and  hydrau- 
lic testing.  Some  methods  are  quite  simple  and  can 
be  performed  by  inexperienced  operators  of  a  small 
water  supply  system,  while  others  require  profes- 
sionals and  sophisticated  testing  equipment.  Proper 
samples  should  be  taken  both  from  the  water  and 
the  deposit  material  in  order  to  monitor  the  float- 
ing as  well  as  attached  bacteria.  (See  also  W88- 
05724)  (Author's  abstract) 
W88-05735 


W88-05749 

REMOTE  SENSING:  METHODS  AND  APPI.I- 
CATIONS, 

MRJ,  Inc.,  Oakton,  VA. 

R.  M.  Hord. 

John  Wiley  and  Sons,  New  York,  NY.  1986.  362  p. 


Descriptors:  *Kemote  sensing,  -uaia  acquisition, 
'Data  interpretation,  Radar,  Thermal  scanners, 
Mapping,  Mathematical  analysis,  Algorithms,  Ge- 
ology, Meteorology,  Agriculture,  Multispectral 
scanners,  Vidicon  equipment,  Oceanography,  Sat- 
ellite technology. 

This  book  examines  the  state  of  the  art  in  remote 
sensing.  The  material  is  organized  around  three 
broad  subjects:  sensors,  processing  and  analysis 
techniques,  and  applications;  and  each  of  these  is 
covered  in  an  extensive  chapter.  In  Chapter  1,  the 
book's  emphasis  on  civilian  spaceborne  data 
sources  is  established,  with  indepth  coverage  of 
radar  imaging,  coastal  zone  color  scanners,  themat- 
ic mappers,  and  return  beam  vidicon  equipment. 
Chapter  2  brings  together  algorithms  and  other 
methods  for  converting  bits  into  pictures,  extract- 
ing features  of  the  patterns  in  those  pictures,  and 
evaluating  results.  Chapter  3  describes  the  uses  of 
remote  sensing  technology  in  meteorology,  geolo- 
gy, agriculture,  and  oceanography.  The  Appendix 
provides  a  list  of  pixel  values  for  a  window  of  a 
Landsat  Multispectral  Scanner  (MSS)  image  so 
that  the  reader  can  try  some  processing  on  real 
data.  (Lantz-PTT) 
W88-05780 


STORAGE  AND  PRESERVATION   OF  ENVI- 
RONMENTAL SAMPLES, 

Oak  Ridge  National  Lab.,  TN. 

For  primary  bibliographic  entry  see  Field  5A. 


REMOTE  SENSING  AND  IMAGE  INTERPRE- 
TATION, 

Wisconsin  Univ. -Madison. 
T.  M.  Lillesand,  and  R.  W.  Kiefer. 
John  Wiley  and  Sons,  New  York,  NY.  2nd  Edi- 
tion. 1987.  721  p. 

Descriptors:  'Remote  sensing,  'Data  interpreta- 
tion, 'Data  acquisition,  Aerial  photography,  Map- 
ping, Wetlands,  Photography,  Thermal  scanners, 
Radar,  Multispectral  scanners,  Textbook,  Satellite 
technology. 

Remote  sensing  is  presented  in  a  comprehensive 
textbook  of  value  to  engineers,  soil  scientists,  for- 
esters, range  managers,  geologists,  geographers, 
oceanographers,  land  planners,  meteorologists,  ar- 
chaeologists, water  resource  managers,  biologists 
or  anyone  involved  in  measuring,  studying,  and 
managing  earth  resources.  It  focuses  on  remote 
sensing  systems  and  illustrates  their  utility  in  a 
diverse  range  of  data  gathering  applications.  After 
presenting  the  basic  physical  principles  on  which 
remote  sensing  is  based,  the  first  half  of  this  book 
concentrates  on  photographic  remote  sensing  tech- 
niques. The  tools  of  the  photographic  trade  (cam- 
eras, films,  and  so  on)  are  discussed,  and  then  a 
general  introduction  to  the  airphoto  interpretation 
process  is  provided.  This  introduction  includes 
sample  applications  of  airphoto  interpretation  in 
specific  mapping  tasks,  such  as  land  use/land  cover 
mapping  (including  geographic  information  system 
design  concepts),  wetlands  mapping,  and  geologic 
and  soil  mapping.  Also  discussed,  in  very  general 
terms,  is  the  application  of  airphoto  interpretation 
to  the  fields  of  agriculture,  forestry,  range  manage- 
ment, water  resources,  urban  and  regional  plan- 
ning, wildlife  ecology,  archaeology,  and  environ- 
mental assessment.  An  entire  chapter  is  devoted  to 
terrain  evaluation  via  airphoto  interpretation.  The 
second  half  of  the  book  deals  with  the  principles  of 
acquiring  and  interpreting  data  collected  by  non- 
photographic  sensors.  Thermal  scanners,  multi- 
spectral scanners,  and  radar  systems  are  described. 
As  with  the  discussion  of  photographic  techniques, 
how  the  images  are  produced  from  these  systems, 
and  interpreted  in  various  application  areas  is  illus- 
trated. The  book  concludes  with  treatment  of  the 
subject  of  digital  image  processing.  (Lantz-PTT) 
W88-05781 


GEOLOGICAL  INTERPRETATION  OF  WELL 
LOGS, 
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Rider-French  Consulting  Ltd.,  Cambridge  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  7C. 
W88-05782 


ELECTRICAL  CONDUCTIVITY, 

Worcester  Coll.,  Oxford  (England).  Dept.  of  Ge- 
ography. 
C.  R.  Fenn. 

IN:  Glacio-Fluvial  Sediment  Transfer:  An  Alpine 
Perspective.  John  Wiley  and  Sons,  New  York, 
New  York.  1987.  p  377-414,  8  fig,  7  tab,  41  ref. 

Descriptors:  "Conductivity,  'Glaciers,  'Glaciohy- 
drology,  'Geophysics,  'Glaciology,  'Electrical 
studies,  Hydrologic  properties,  Physical  properties, 
Snowmelt,  Glaciology,  Glacial  streams,  Chemis- 
try, Stream  discharge,  Water  analysis. 

Examined  are  the  ways  in  which  electrical  conduc- 
tivity (EC)  has  been  employed  in  hydroglaciologi- 
cal  studies.  The  first  part  considers  the  uses  and 
limitations  of  EC  as  a  parameter  of  meltwater 
quality.  The  second  part  reviews  results  obtained 
from  studies  of  meltwater  conductivity  in  supragla- 
cial  environments.  The  third  part  considers  the  EC 
characteristics  of  proglacial  streams,  focusing  on 
the  nature  and  significance  of  spatial  and  temporal 
variability  in  reported  results,  and  on  the  charac- 
teristics of  conductivity-discharge  relationships. 
The  final  part  highlights  the  ways  in  which  EC 
studies  have  contributed  in  the  investigation  of 
problems  in  glacier  hydrochemistry  and  glacier 
hydrology.  (See  also  W88-05784)  (Author's  ab- 
stract) 
W88-05797 


ESTIMATION    OF    SURFACE    WATER    RE- 
SOURCES, 

For  primary  bibliographic  entry  see  Field  6A. 
W88-05833 


MODELING  RIVER  ACIDITY  -  A  TRANSFER 
FUNCTION  APPROACH, 

Norsk  Regnesentral,  Oslo. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-05866 


DETERMINATION  OF  WATER  QUALITY 
ZONATION  IN  LAKE  ONTARIO  USING  MUL- 
TIVARIATE TECHNIQUES, 

Inland  Waters  Directorate,  Burlington  (Ontario). 

Water  Quality  Branch. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-05870 


EXTENSION  OF  WATER  QUALITY  DATA 
BASES  IN  PLANNING  FOR  WATER  TREAT- 
MENT, 

California  Univ.,  Davis. 
G.  T.  Orlob,  and  N.  Marjanovic. 
IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  173-182,  5  fig,  4 
tab,  1  ref. 

Descriptors:  'Statistics,  'Water  quality,  'Manage- 
ment planning,  'Water  treatment,  'Statistical  anal- 
ysis, Data  acquisition,  Case  studies,  Statistical 
methods,  Time  series  analysis. 

Design  of  water  treatment  facilities  requires  esti- 
mation of  extreme  values  of  critical  water  quality 
parameters.  When  water  quality  data  for  the 
source  are  sparse  or  non-existent  a  sufficient  record 
for  statistical  analysis  must  be  constructed  from 
fragmentary  records  at  nearby  locations.  A  proce- 
dure is  described  for  construction  of  the  necessary 
record  and  derivation  of  a  design  target  vector  of 
water  quality.  The  principal  steps  in  the  procedure 
are  as  follows:  (1)  Spatial  correlation  between  sta- 
tions with  partial  records;  (2)  Time  series  analysis 
of  selected  records;  (3)  Frequency  analysis;  (4) 
Selection  of  design  frequency  and  duration  of  ex- 
ceedence;  (5)  Correlation  analysis  between  multi- 
ple parameters;  (6)  Translation  of  quality  charac- 
teristics to  design  location;  and  (7)  Formation  of  a 


design  target  vector.  The  North  Bay  Aqueduct  of 
the  California  State  Water  Project  is  used  as  a  case 
study.  (See  also  W88-05862)  (Lantz-PTT) 
W88-05874 


SOME  APPLICATIONS  OF  LINEAR  MODELS 
FOR  ANALYSIS  OF  CONTAMINANTS  IN 
AQUATIC  BIOTA, 

University  of  Western  Ontario,  London. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-05879 


COMPARATIVE  STUDY  OF  THE  SAMPLING 
PROPERTIES  OF  FOUR  SIMILARITY  INDI- 
CES, 

H.  W.  Khoo,  and  T.  M.  Lim. 
IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  246-260,  4  fig,  3 
tab,  13  ref. 

Descriptors:  'Statistics,  'Data  acquisition,  'Data 
interpretation,  'Statistical  analysis,  Similarity, 
Computers,  Simulation  analysis. 

In  terms  of  sampling  oroperties,  a  reliable  similari- 
ty index  would  be  one  with  low  tendency  to  give 
values  that  deviate  from  the  true  similarity  values 
and  with  small  dispersion  of  index  values  for  re- 
peated measurements  of  the  same  community  simi- 
larity. The  magnitude  of  bias  and  dispersion  of  a 
sample  of  good  similarity  measures  should  not  vary 
with  factors  such  as  sample  size  and  the  number  of 
species  involved  in  the  community  comparison. 
Several  workers  have  evaluated  the  practicality  of 
different  similarity  indices  in  biological  work  but, 
few  studies  really  looked  into  the  sampling  proper- 
ties of  the  affinity  measures.  To  determine  how  a 
similarity  index  behaves  with  different  sampling 
parameters  in  the  field  is  quite  tedious  and  difficult 
since  nature  is  almost  always  too  complex  to  allow 
for  controlled  sampling  experiments.  But  with  the 
aid  of  a  computer,  it  is  possible  to  simulate  artificial 
communities  on  which  proper  and  repeatable  sam- 
pling trials  can  be  carried  out  and  the  sampling 
behaviors  of  the  indices  studied.  Using  computer 
generated  samples  taken  from  simulated  communi- 
ties, the  sampling  responses  of  four  commonly  used 
similarity  indices  was  investigated.  All  these  indi- 
ces have  an  upper  limit  of  1  (identical  resemblance) 
and  a  lower  limit  of  0  (no  resemblance).  The  four 
chosen  indices  are:  Gower's  general  coefficient  of 
similarity,  Bray-Curtis'  index,  Morisita's  index,  and 
the  Euclidean  distance  index.  The  sampling  re- 
sponses of  these  four  similarity  measures  were 
studied  with  respect  to  various  sample  sizes,  quad- 
rate sizes  and  the  number  of  species  attributes. 
None  of  the  indices  examined  was  absolutely  supe- 
rior. In  terms  of  accuracy  with  respect  to  sample 
size,  Morisita's  index  had  the  least  bias  at  small 
sample  size;  in  terms  of  precision  and  sample  size, 
the  Euclidean  index  was  most  precise,  and  in  terms 
of  precision  in  relation  to  species  number,  Bray- 
Curtis'  index  was  the  best.  (Lantz-PTT) 
W88-05880 


RANDOMIZED  SIMILARITY  ANALYSIS  OF 
MULTISPECIES  LABORATORY  AND  FIELD 
STUDIES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Statistics. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-05881 


SYSTEMS  APPROACH  TO  COMPUTERIZING 
DATA  ACQUISITION, 

T.  R.  Clune. 

IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  418-432,  11  ref. 

Descriptors:  'Computers,  'Hardware,  'Data  ac- 
quisition, Network  systems,  Automation,  Comput- 
er programs. 

The  problems  of  computerizing  an  established  lab- 
oratory procedure  are  legion  and  highly  specific. 


There  are  three  major  sources  of  failure  in  automa- 
tion projects.  The  first  stems  from  underestimating 
the  amount  of  digital  information  necessary  to 
reproduce  an  analog  experiment.  The  second 
might  be  characterized  as  the  belief  that  putting  an 
A/D  board  into  a  microcomputer  creates  a  data 
acquisition  instrument.  The  third  difficulty  stems 
from  the  desire  to  include  unnecessary  and  highly 
complex  refinements  in  the  system.  For  example, 
real-time  display  and  analysis  of  data  almost 
always  interferes  with  the  ability  to  acquire  the 
data  itself.  Similarly,  the  desire  to  use  the  data 
acquisition  computer  for  word  processing  or  de- 
partmental bookkeeping  as  foreground  tasks  while 
the  system  is  collecting  data  can  jeopardize  the 
data  acquisition  process.  Even  in  successful  com- 
puterization projects,  these  problems  tend  to  be 
dealt  with  on  an  orderly  manner,  according  to 
specification.  It  is  necessary  to  consider  a  great 
deal  of  detail  in  designing  a  computerized  installa- 
tion. The  detail  is  considered  from  the  perspective 
of  how  it  affects  the  overall  performance  of  the 
acquisition  system.  (See  also  W88-05862)  (Lantz- 
PTT) 
W88-05893 


HIGH  FREQUENCY  WATER  QUALITY  MONI- 
TORING OF  A  COASTAL  STREAM, 

Inland  Waters  Directorate,  Vancouver  (British  Co- 
lumbia). Pacific  and  Yukon  Region. 
N.  E.  Dalley. 

IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  433-442,  6  fig,  4 
ref. 

Descriptors:  'Water  quality,  'Monitoring,  'Coast- 
al waters,  Streams,  Hydrogen  ion  concentration, 
Flow  rate,  Computer  programs,  Graphic  analysis, 
Discharge  frequency. 

High  frequency  monitoring  of  a  number  of  water 
quality  indicators  was  carried  out  for  a  one  year 
period  in  a  Pacific  coastal  stream.  A  computer 
program  was  written  to  facilitate  presentation  and 
preliminary  analysis  of  the  data  collected.  Applica- 
tion of  the  program  to  these  data  demonstrated  a 
number  of  interesting  short  term  variations  in  the 
indicators  being  monitored.  In  a  stream  with 
highly  variable  discharge,  or  seasonally  low  flow 
rates,  rapid  changes  in  pH  and  other  variables  can 
be  expected.  This  study  confirms  the  conclusion 
that  high  frequency  monitoring  can  be  an  appro- 
priate strategy  and  concludes  that  in  streams  with 
widely  varying  discharge,  it  is  the  preferred  ap- 
proach. Data  acquisition  devices  should  be  flexible 
and  adhere  to  standards  in  their  input  and  output 
functions,  and  should  have  large  data  storage  ca- 
pacity and  low  power  consumption.  Reliability  and 
downtime  are  of  prime  importance.  Information  on 
reliability  should  be  obtained  from  other  users 
prior  to  purchase  if  possible.  Sensors  and  electron- 
ic recording  devices  must  be  chosen  with  care  to 
ensure  the  appropriate  sensitivity  for  the  applica- 
tion being  considered.  (See  also  W88-05862) 
(Lantz-PTT) 
W88-05894 


DESIGN  OF  A  COST  EFFECTIVE  MICRO- 
COMPUTER-BASED DATA  ACQUISITION 
SYSTEM, 

Bradley  Univ.,  Peoria,  IL.  Dept.  of  Mechanical 
Engineering. 

K.  Okamura,  and  K.  Aghai-Tabriz. 
IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  443-459,  7  fig, 
10  ref. 

Descriptors:  'Data  acquisition,  'Computers, 
'Design  criteria,  Costs,  Computer  programs.  Data 
storage. 

The  designing  of  a  data  acquisition  system  utilizing 
a  mass  produced  microcomputer  is  a  very  attrac- 
tive proposition.  The  high  volume  production  of  a 
general  purpose  microcomputer  makes  it  quite  in- 
expensive compared  to  a  commercially  available 
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microprocessor-based  data  acquisition  system  Hie 
microcomputer  system  provides  the  deaignei  with 
the  flexibility  and  versatility  of  high  level  language 
software  while  still  retaining  the  capacity  of  high 
speed  through  the  use  of  assembly  language  pro- 
gramming. It  is  possible  for  the  designer  to  custom- 
ize the  data  acquisition  system  to  his/her  own 
particular  specifications.  The  design  and  testing 
procedure  for  a  data  acquisition  system  using  a 
Commodore  64  computer  system  are  presented. 
The  unique  feature  of  hardware  and  software  of 
the  Commodore  64,  which  is  one  of  the  best  selling 
and  lowest  cost  computers,  is  utilized  to  simplify 
the  design.  Limitations  in  using  the  C-64  as  a  base 
unit  of  data  acquisition  system  include  speed  and 
memory  capacity.  But,  in  many  cases,  the 
C64DAS  produces  satisfactory  results.  A  software 
package  was  developed  for  data  acquisition,  dis- 
play, and  transmission.  The  package  consists  of 
two  parts:  (1)  DACQ,  for  relatively  fast  acquisi- 
tion, suitable  for  obtaining  data  on  a  transient 
phenomenon;  and  (2)  DATALOG,  suitable  for 
monitoring  and  recording  slowly  changing  physi- 
cal quantities.  (See  also  W88-05862)  (Lantz-PTT) 
W88-05895 

7C.  Evaluation,  Processing  and 
Publication 


EVALUATION  OF  SOME  EMPIRICAL  METH- 
ODS FOR  FLOOD  FREQUENCY  ANALYSIS,  2. 
DATA  AND  COMPUTER  PROGRAMS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 
Engineering. 

D.  Jain  and,  and  V.  P.  Singh. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-139803/ 
AS.  Price  codes:  A06  in  paper  copy;  A01  in  micro- 
fiche. Contract  No.  14-08-0001-G1020.  Project  No. 
USGS  G1020-06(4).  Completion  Report,  (1987). 
101  p. 

Descriptors:  'Flood  frequency  analysis,  *Model 
studies,  'Computer  programs,  *Hydrologic  data, 
Data  collections,  Historical  data,  Louisiana,  Esti- 
mation. 

This  report  is  the  concluding  part  II  in  a  series  of 
two.  In  part  I  nine  empirical  methods,  used  to 
perform  flood  frequency  analysis,  were  evaluated 
and  compared  using  historical  data  from  55  river 
gaging  stations.  These  data  are  presented  in  this 
part  II.  A  computer-software  was  developed  to 
analyze  the  data,  and  evaluate  each  method  as  well 
as  compare  different  methods  of  flood  frequency 
analysis.  This  software  is  included  in  this  report. 
(Singh-LA  WRRI) 
W88-05234 


EVALUATION  OF  PARAMETER  ESTIMA- 
TION METHOD  FOR  FLOOD  FREQUENCY 
ANALYSIS:  COMPUTER  PROGRAMS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 
Engineering. 

V.  P.  Singh,  and  K.  Arora. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-139795/ 
AS.  Price  codes:  A08  in  paper  copy;  A01  in  micro- 
fiche. Contract  No.  14-O8-O0O1-G1O20.  Project  No. 
USGS  G1020-06(l).  Completion  Report,  March 
1987.  144  p. 

Descriptors:  'Computer  programs,  'Flood  fre- 
quency analysis,  'Estimation,  Model  studies,  Quan- 
tiles,  Moment-direct,  Moment-indirect,  Mixed  mo- 
ments, Maximum  likelihood  estimation,  Maximum 
entropy,  Entropy  estimation,  At-site  parameters, 
At-site  analysis,  Approximation. 

Computer  programs  were  used  to  assess  the  statis- 
tical performance  indices  of  various  estimators 
available  for  the  flood  frequency  distribution  under 
consideration.  This  involved  three  main  phases  of 
development:  (1)  generation  of  the  pseudo-random 
numbers  for  the  respective  distribution,  (2)  estima- 
tion of  parameters  and  quantiles  by  each  of  the 
available  methods,  and  (3)  computation  of  per- 
formance indices  of  bias,  standard  error,  and  root 
mean  square  error  of  the  estimator.  The  generation 
of  random  numbers  for  the  extreme  value  type  I 


(EV1)  and  the  two-component  extreme  value  dil 
tributions  is  straightforward.  Several  alternative 
generation  schemes  were  tested  for  generating  the 
log  Pearson  type  3  (LP3)  numbers.  I  Ik-  schemes 
found  most  suitable  (SUBROUTINE  LP3GN4) 
consisted  of  generating  one  parameter  gamma  vari- 
ates  using  IMSL  routine  and  transforming  them  to 
LP3  numbers.  Each  of  the  available  estimation 
methods  for  a  given  distribution  was  programmed 
as  independent  subroutine(s).  These  routines  were 
thoroughly  checked  for  round-off  and  conver- 
gence problems  and  debugged  before  using  them  in 
final  simulation  runs.  Finally,  after  obtaining  the 
parameter  and  quantile  estimates  from  each  of  the 
estimators,  their  performance  indices  were  calcu- 
lated in  a  straightforward  manner.  The  user  can 
easily  combine  the  various  subroutines  to  obtain 
the  parameter  and  quantile  estimates  by  various 
estimators  in  a  single  run.  Various  standard  IMSL 
routines  perform  a  variety  of  lower  level  calcula- 
tions. All  programs  have  been  run  on  WATFIV 
compilers  supported  by  MVO/TSO  or  IBM  370/ 
3033-3084.  (Singh-LA,  WRRI) 
W88-05235 


USE  OF  WATER  QUALITY  MODELS  IN  BEL- 
GIUM, 

Brussels  Univ  (Belgium).  Lab.  of  Hydrology. 
For   primary   bibliographic   entry   see   Field   5G. 

W88-05252 


ACTIVATED  SLUDGE  PROCESS  CONTROL 
BY  BEHAVIOUR  OF  SECONDARY  SETTLING 
TANKS, 

Naples  Univ.  (Italy).  Facolta  di  Ingegneria. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-05254 


TECHNICAL  NOTE:  PROPER  USE  OF  THE 
UNIT  MG  AS  CAC03/L, 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 
S.  R.  Jenkins,  J.  M.  Morgan,  and  J. -P.  Nicol. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  9,  p  122-124,  September 
1987.  3  tab,  1  ref. 

Descriptors:  'Calcium  carbonate,  'Chemical  nota- 
tion, 'Charge  equivalents,  Alkalinity,  Acidity, 
Hardness,  Chemical  properties,  Chemical  relation- 
ships, Chemical  reactions,  Molar  units,  Normality 
units. 

The  1  unit  milligrams  as  calcium  carbonate/liter 
(mg  as  CaC03/L)  1  should  be  used  consistently  to 
express  charge  equivalents  of  a  solution.  Confusion 
arises  if  this  unit  is  used  to  express  carbonate 
equivalents.  Using  consistent  units  (mg  as  CaC03/ 
L  for  charge  equivalents),  the  total  carbonate  spe- 
cies was  shown  to  be  equal  to  the  sum  of  the 
alkalinity  and  the  acidity.  (Author's  abstract) 
W88-05389 


PROCESS-ORIENTED  ESTIMATION  OF  SUS- 
PENDED SEDIMENT  CONCENTRATION, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-05403 


COMPARISON  OF  METHODS  FOR  ESTIMAT- 
ING LOW  FLOW  CHARACTERISTICS  OF 
STREAMS, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-05410 


Nebraska  Univ.,  Lincoln    [nil    of  Agriculture  and 

Natural  Resources. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-05421 

RULE-BASED    MODEL    OF    DESIGN    JUDG- 
MENT ABOUT  SLUDGE  BULKING, 

Kereomel      Environmental      Systems      Analysts, 

Champaign,  IL 

For   primary   bibliographic   entry   see   Field   5D. 

W88-05510 


CYCLES  IN  FINITE  SAMPLES  AND  CUMULA- 
TIVE PROCESSES  OF  HIGHER  ORDERS, 

National    Hydrology    Research    Inst.,    Saskatoon 

(Saskatchewan). 

V.  Klemes,  and  I.  Klemes. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  1,  p  93-104,  January  1988.  10  fig,  1  tab,  29  ref. 

Descriptors:  'Cyclic  processes,  'Statistics,  'Math- 
ematical studies,  'Statistics,  'Cycles  in  finite  sam- 
ples, 'Cumulative  processes,  'Mathematical  equa- 
tions, Errors,  Water  level  fluctuations,  Dams, 
Lakes,  Glaciers,  Model  studies. 

The  process  formed  by  a  sequence  of  cumulative 
departures  from  the  mean  or  from  some  other 
constant  (residual  mass  curve,  cusum  chart)  is  a 
popular  tool  for  the  representation  and  analysis  of 
time  series  in  many  sciences.  Cumulative  processes 
often  arise  naturally  as  in  fluctuations  of  storage  in 
a  dam  with  a  constant  release  rate,  lake  levels,  or 
volumes  of  glaciers.  Components  of  cumulative 
processes  of  higher  orders  (ie.,  cumulative  process- 
es of  cumulative  processes)  may  also  be  represent- 
ed. Specific  mathematical  equations  are  presented 
to  show  that  the  nth  order  residual  mass  curves 
computed  for  a  finite  interval  of  length  N  rapidly 
converge  to  a  sine  wave  with  a  period  equal  to  N 
for  most  empirical  and  theoretical  functions.  This 
happens  to  any  initial  sample  and  the  convergence 
is  of  an  exponential  order.  For  samples  of  most 
stochastic  and  deterministic  processes,  the  period 
of  the  limiting  sine  wave  is  equal  to  the  sample 
size;  examples  from  various  processes  are  included. 
The  effects  of  noise  superimposed  on,  and  of  error 
in  the  value  of,  sample  mean  on  the  rate  of  conver- 
gence are  demonstrated  and  some  practical  impli- 
cations of  the  phenomenon  are  described.  (Wood- 
PTT) 
W88-05534 


ANALYTICAL  MODELS  OF  SLUG  TESTS, 

Lawrence  Berkeley  Lab.,  CA.  Earth  Sciences  Div. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-05536 

SURVEY     CHARACTERIZES     THE     SMALL 
WATER  SYSTEM, 

Alabama  Rural  Water  Association,  Montgomery. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-05558 


BUILDING  AN  EFFECTIVE  COMPUTER  MAP- 
PING PROGRAM, 

Metropolitan  Sewer  District  of  Greater  Cincinnati, 

OH.  Div.  of  Wastewater  Engineering. 

For  primary   bibliographic   entry   see   Field   5D. 

W88-05565 


NONLINEAR  SOLUTIONS  OF  THE  BOUSSIN- 
ESQ  EQUATION  AND  COMPARISONS  WITH 
FIELD  OBSERVATIONS, 

Technical  Univ.  of  Lodz  (Poland). 

For  primary  bibliographic  entry  see  Field  2F. 

W88-05411 


LIMITATIONS  OF  CONCEPTS  USED  TO  DE- 
TERMINE INSTREAM  FLOW  REQUIRE- 
MENTS FOR  HABITAT  MAINTENANCE, 


COMPARATIVE    ASPECTS    OF   COMPUTER- 
IZED FLOODPLAIN   DATA  MANAGEMENT, 

Middlesex  Polytechnic,  London  (England).  School 

of  Geography  and  Planning. 

For  primary  bibliographic  entry  see  Field  6A. 

W88-05611 


DEVELOPMENT  OF  THE  RIO  DE  LA  PLATA 
SYSTEM, 

For  primary  bibliographic  entry  see  Field  6E. 
W88-05613 
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WATER  RESOURCES  ANALYSIS  USING 
ELECTRONIC  SPREADSHEETS, 

Southwest  Florida  Water  Management  District, 
Brooksville. 

M.  C.  Hancock,  and  J.  P.  Heaney. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  5,  p  639- 
658,   September,    1987.   5   fig,    17  ref,   6  append. 

Descriptors:  'Computers,  'Automation,  'Water 
resources  development,  'Data  processing,  'Data 
interpretation,  'Simulation,  'Model  studies,  Re- 
sources development,  Mapping,  Hydrologic 
budget,  Runoff,  Routing,  Flood  routing,  Surface- 
groundwater  relations,  Evaporation,  Case  studies, 
Flow  characteristics,  Mathematical  analysis. 

Electronic  spreadsheet  software  developed  for 
microcomputers  provides  a  means  by  which  an 
engineer  can  prepare  and  analyze  data,  estimate 
model  parameters,  perform  desktop  calculations, 
and  thoroughly  document  all  work.  This  paper 
presents  ways  to  use  spreadsheets  to  perform  a 
variety  of  tasks  related  to  solving  water  resources 
problems.  Applications  include  database  manage- 
ment, simple  computer  mapping,  spatial  data  analy- 
sis, a  hydrologic  budget,  trend  analysis,  a  runoff 
simulation,  a  flood  routing  simulation,  and  a  con- 
tinuous surface-groundwater  model.  Examples 
from  a  recently  completed  water  resources  study 
are  included.  The  spreadsheets  may  be  used  as  a 
pre-  and/or  postprocessor  for  mainframe  computer 
models;  they  can  also  be  used  to  create  simpler 
hydrologic  models  that  are  easy  to  understand  and 
can  be  customized  to  the  local  conditions.  Copies 
of  the  spreadsheet  files  can  be  obtained  from  the 
University  of  Florida.  (Author's  abstract) 
W88-05639 


NOTES   ON   SEDIMENTATION   ACTIVITIES, 
CALENDAR  YEAR  1986. 

Geological  Survey,  Reston,  VA.  Office  of  Water 

Data  Coordination. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-05745 


MICROCOMPUTER         PROGRAMS 
GROUNDWATER  STUDIES, 

For  primary  bibliographic  entry  see  Field  2F. 
W88-05778 


FOR 


REMOTE  SENSING:  METHODS  AND  APPLI- 
CATIONS, 

MRJ,  Inc.,  Oakton,  VA. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-05780 


REMOTE  SENSING  AND  IMAGE  INTERPRE- 
TATION, 

Wisconsin  Univ. -Madison. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-05781 


GEOLOGICAL  INTERPRETATION  OF  WELL 
LOGS, 

Rider-French  Consulting  Ltd.,  Cambridge  (Eng- 
land). 

M.  H.  Rider. 
John  Wiley  and  Sons,  New  York,  NY.  1986.  175  p. 

Descriptors:  'Logging  (Recording),  'Data  inter- 
pretation, 'Data  acquisition,  'Well  logs,  'Rock 
properties,  Geohydrology,  Hydrocarbons,  Geolo- 
gy, Groundwater. 

Traditionally,  the  analysis  of  well  logs  has  been  left 
to  the  petrophysicist,  whose  brief  is  to  quantify 
reservoir  parameters  and,  in  particular,  the  amount 
of  indicated  hydrocarbons.  The  petrophysicist  may 
state  that  a  reservoir  has  20%  porosity  and  a  water 
saturation  of  35%.  However,  the  logs  can  also  tell 
us  what  the  sandstone  is  in  a  fining  upwards  se- 
quence and  was  probably  deposited  in  a  fluvial 
channel  associated  with  a  cycle  of  deltaic  progra- 
dation.  It  is  the  latter  aspects,  rather  than  quantita- 
tive petrophysics,  that  are  considered  in  this  book. 
The  early  chapters  consider  each  of  the  principal 
open  hole  logging  tools.  Measurements  made  by 


each  tool  are  discussed  in  terms  of  simple  theory 
and  acquisition  of  data.  The  geological  interpreta- 
tion is  then  described,  using  many  field  examples, 
logs  being  accompanied  by  a  relevant  interpreta- 
tion wherever  possible.  The  later  chapters  bring 
together  the  log  data  from  earlier  parts  of  the  book 
to  form  single  data  sets.  This  complete  interpreta- 
tion is  shown  to  provide  geological  information 
which  is  as  detailed  as  that  at  outcrop.  (Lantz- 
PTT) 
W88-05782 


EMPIRICAL  METHODS  FOR  PREDICTING 
EUTROPHICATION  IN  IMPOUNDMENTS. 
REPORT  4:  PHASE  III,  APPLICATIONS 
MANUAL, 

W.  W.  Walker. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161  as  ADA-188261. 

Price  codes:  A14  in  paper  copy;  A01  in  microfiche. 

Technical  Report  E-81-9,  July  1987.  Report  4  of  a 

Series.  298  p,  22  fig,  26  tab,  39  ref.  Contract  No. 

DACW39-78-C-0053-P006. 

Descriptors:  'Mathematical  methods,  'Eutrophica- 
tion,  'Water  quality  control,  'Forecasting,  'Manu- 
als, 'Reservoirs,  Nutrients,  Computer  programs, 
Phosphorus,  Nitrogen,  Chlorophyll-a,  Oxygen, 
Data  interpretation,  Algal  growth,  Seasonal  varia- 
tion. 

Eutrophication  has  several  direct  and  indirect  ef- 
fects on  reservoir  water  quality  and  uses.  The 
report  documents  assessment  procedures  which 
have  been  developed  for  application  to  Corps  of 
Engineer  reservoirs.  Study  phases  include  problem 
identification,  data  gathering,  data  reduction,  and 
model  implementation.  Three  computer  programs 
are  designed  to  assist  in  the  last  two  phases:  (1) 
FLUX  -  estimation  of  tributary  nutrient  loadings 
from  grab-sample  concentration  data  and  continu- 
ous flow  records  using  a  variety  of  calculation 
methods  which  permit  quantification  of  potential 
errors  and  evaluation  of  alternative  sampling  pro- 
gram designs;  (2)  PROFILE  -  display  and  reduc- 
tion of  pool  water  quality  data,  including  calcula- 
tion of  hypolimnetic  oxygen  depletion  rates,  char- 
acterization of  spatial  and  temporal  variability,  and 
robust  statistical  summary  of  mixed-layer  concen- 
tration data;  and  (3)  BATHTUB  -  implementation 
of  nutrient  balance  models  and  eutrophication  re- 
sponse models  in  a  spatially  segmented  hydraulic 
network  which  accounts  for  advective  transport, 
diffusive  transport,  and  nutrient  sedimentation.  Eu- 
trophication-related  water  quality  conditions  (ex- 
pressed in  terms  of  total  phosphorus,  total  nitro- 
gen, chlorophyll-a,  transparency,  organic  nitrogen, 
particulate  phosphorus,  and  hypolimnetic  oxygen 
depletion  rate)  are  predicted  using  empirical  rela- 
tionships which  have  been  calibrated  and  tested  for 
reservoir  applications.  Based  upon  research  using 
several  independent  data  sets,  previous  'northern- 
lake-based'  empirical  modeling  approaches  have 
been  modified  to  account  for  effects  of:  (1)  nonlin- 
ear nutrient  sedimentation  kinetics;  (2)  algae 
growth  limitation  by  phosphorus,  nitrogen,  light, 
and  flushing  rate;  (3)  inflow  nutrient  partitioning; 
(4)  seasonal  variations  in  loadings  and  morphome- 
try; and  (5)  spatial  variations  in  nutrients  and  relat- 
ed trophic  state  indicators.  To  reflect  input  data 
limitations  and  inherent  model  errors,  inputs  and 
outputs  can  be  expressed  in  probabilistic  terms. 
The  segmented  model  can  be  applied  to  single 
reservoirs,  partial  reservoirs,  networks  of  reser- 
voirs, or  collections  of  reservoirs.  The  last  type  of 
application  permits  regional  comparative  assess- 
ments of  reservoir  conditions,  controlling  factors, 
and  model  performance.  (Author's  abstract) 
W88-05861 


STATISTICAL  ASPECTS  OF  WATER  QUALITY 
MONITORING. 

Proceedings  of  the  Workshop  held  at  the  Canada 
Centre  for  Inland  Waters,  October  7-10,  1985.  De- 
velopments in  Water  Science,  No.  27,  Elsevier, 
New  York.  1986.  502  p.  Edited  by  A.  H.  El- 
Shaarawi  and  R.  E.  Kwiatkowski. 

Descriptors:  'Statistics,  'Statistical  methods, 
'Water  quality  control,  'Monitoring,  'Data  inter- 
pretation,    Conferences,     Information     exchange, 


Time   series   analysis,    Statistical   models,    Model 
studies,  Quality  control,  Data  acquisition. 

Statistics  provides  a  collection  of  techniques  for 
extracting  maximum  information  from  a  given  data 
set  and  allows  the  construction  of  strategy  for 
future  data  collection.  These  techniques  have 
proven  invaluable  in  such  fields  as  agriculture, 
medical  science  and  business.  However,  in  the  area 
of  environmental  sciences,  statistical  applications 
are  still  in  their  infancy,  with  few  attempts  to 
systematically  develop  techniques  dealing  with  en- 
vironmental issues.  This  workshop  was  an  attempt 
to  bring  together  international  scientists,  statisti- 
cians, and  users  of  statistical  methodology  in  lim- 
nology, water  quality  regulation  and  control,  mon- 
itoring network  design,  and,  modelling  of  aquatic 
environments.  The  prime  objective  of  the  Work- 
shop was  to  generate  interaction  between  the  sta- 
tistical community  and  scientists  working  in  the 
area  of  Water  Quality  Monitoring.  To  this  end, 
topics  covered  in  this  Workshop  fall  into  two 
categories:  (1)  Methods  Development,  and  (2)  the 
Imaginative  Application  of  Existing  Methodolo- 
gies. Subjects  covered  include:  Time  Series,  Esti- 
mation of  Loading,  Clustering,  Model  Develop- 
ment, Censoring  Data  Analysis,  Quality  Control 
and  Data  Acquisition.  (See  W88-05863  thru  W88- 
05899)  (Lantz-PTT) 
W88-05862 


SPATIAL  HETEROGENEITY  OF  WATER 
QUALITY  PARAMETERS, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

S.  R.  Esterby. 

IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  1-16,  1  fig,  1 
tab,  37  ref. 

Descriptors:  'Statistics,  'Spatial  heterogeneity, 
•Water  quality,  'Data  interpretation,  'Statistical 
methods,  Statistical  analysis,  Autocorrelation, 
Cluster  analysis. 

The  many  dimensions  of  water  quality  data  sets 
make  analysis  difficult.  Data  is  often  collected  to 
meet  objectives  related  to  monitoring  the  change 
in  water  quality  conditions  which  are  necessarily 
too  general  to  be  of  help  in  reducing  the  dimen- 
sions of  the  problem.  Thus,  cluster  analysis  and 
related  methods,  which  do  not  use  the  spatial 
location  but  can  be  used  to  examine  the  structure 
of  multivariate  data,  are  complementary  to  the 
univariate  methods  which  do  use  the  spatial  loca- 
tion. The  analyst  can  expect  to  use  the  various 
classes  of  methods  discussed  in  an  iterative  fashion, 
coupled  with  scientific  understanding  of  the 
system,  to  arrive  at  a  characterization  of  spatial 
structure.  Of  the  methods  discussed  (grouping 
methods,  spatial  autocorrelation  methods  and 
methods  which  involve  fitting  a  function  for  the 
relationship  between  a  water  quality  parameter  and 
location,  with  or  without  the  assumption  of  inde- 
pendence), only  the  grouping  procedures  are  strict- 
ly for  the  purpose  of  discovering  structure  in  the 
data.  The  other  methods,  even  in  the  characteriza- 
tion stage,  are  used  for  testing  hypotheses  and 
estimation.  (See  also  W88-05862)  (Lantz-PTT) 
W88-05863 


UNCERTAINTY  IN  WATER  QUALITY  DATA, 

Colorado  State  Univ.,  Fort  Collins.  Environmental 
Engineering  Program. 
R.  H.  Montgomery,  and  T.  G.  Sanders. 
IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  17-29,  1  fig,  11 
ref.  OWRT  Grant  No.  14-08-001-G-1060. 

Descriptors:  'Statistics,  'Data  interpretation, 
•Water  quality,  Sampling,  Data  collection,  Uncer- 
tainty, Statistical  analysis. 

Water  quality  data  are  collected  to  provide  infor- 
mation to  assist  in  the  understanding  and  managing 
of  water  resources.  The  usefulness  of  water  quality 
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data  collected  is  inversely  related  to  the  amount  ol 
uncertainty  in  the  data.  Data  uncertainty  may  be 
defined  as  a  state  of  doubt  in  how  representative 
observed  values  are  of  the  true  population  charac- 
teristics Data  uncertainty  may  be  estimated  as  a 
function  of  both  sampling  and  nonsampling  errors. 
Sampling  errors  result  from  the  sampling  network 
design  (location  and  frequency  of  sample  collec- 
tion) which  samples  only  a  subset  of  the  total 
population.  Nonsampling  errors  result  from  the 
process  of  measuring  the  amount  of  water  quality 
material  present.  The  measurement  process  may  be 
divided  into  sample  collection  and  laboratory  anal- 
ysis. Sample  collection  includes  the  physical  proce- 
dure for  obtaining,  storing,  and  transporting  a 
water  sample  for  later  analysis.  Laboratory  analy- 
sis consists  of  some  method  of  estimating  the 
amount  (concentration)  of  a  given  material  in  the 
water  sample.  A  general  discussion  of  the  sources 
of  water  quality  data  uncertainty,  a  method  to 
estimate  data  uncertainty  in  water  quality  varia- 
bles, and  the  implications  of  uncertainty  in  water 
quality  data  are  discussed.  (See  also  W88-05862) 
(Author's  abstract) 
W88-05864 


USE  OF  MULTIVARIATE  METHODS  IN  THE 
INTERPRETATION  OF  WATER  QUALITY 
MONITORING  DATA  OF  A  LARGE  NORTH- 
ERN RESERVOIR, 

R.  Schetagne. 

IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  30-43,  6  fig,  2 
tab,  13  ref. 

Descriptors:  'Statistics,  'Statistical  analysis,  *Data 
interpretation,  *Water  quality,  *La  Grande  Reser- 
voir, Monitoring,  Quebec,  Water  quality  control, 
Hydrogen  ion  concentration,  Dissolved  oxygen, 
Chlorophyll  a,  Nutrients,  Cluster  analysis,  Organic 
matter,  Mixing,  Statistical  methods. 

An  ecological  monitoring  network  has  been  estab- 
lished on  the  La  Grande  Complex,  Quebec, 
Canada.  Water  quality  studies  of  the  La  Grande  2 
reservoir  were  initiated  in  1977,  two  years  before 
its  impoundment,  and  continued  for  five  years  after 
its  filling.  Principal  component  analyses  were  suc- 
cessfully used  to  single  out  the  parameters  showing 
the  greatest  changes  (pH,  dissolved  oxygen,  chlo- 
rophyll a  and  a  number  of  nutrients),  and  to 
present  the  data  in  a  clear  and  synthetic  manner. 
Hierarchical  clustering  analysis  provided  good  re- 
sults when  used  on  bottom  data  where  redox  de- 
cline triggered  sharp  chemical  changes.  These 
methods  showed  that  the  process  of  decomposition 
of  submerged  organic  matter  and  the  simple  mixing 
of  waters  of  different  quality  account  for  most  of 
the  changes  measured.  (See  also  W88-05862)  (Au- 
thor's abstract) 
W88-05865 


MODELING  RIVER  ACIDITY  -  A  TRANSFER 
FUNCTION  APPROACH, 

Norsk  Regnesentral,  Oslo. 
E.  Damsleth. 

IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  44-52,  4  fig,  2 
tab,  8  ref. 

Descriptors:  'Statistics,  'Statistical  models, 
'Water  quality,  'Acid  rain,  'Acidity,  *Nid  River, 
'Mandal  River,  'Tovdal  River,  Transfer  function, 
Norway,  Hydrogen  ion  concentration,  Monitoring, 
Water  pollution  sources,  Industrial  wastewater, 
Model  studies,  Seasonal  variation,  Chemical  analy- 


Hydrogen  ion  concentration  data  from  three  rivers 
in  Southern  Norway  has  been  analyzed.  In  the  Nid 
River  and  Tovdal  River  observations  were  taken 
weekly,  while  the  pH  in  the  Mandal  River  was 
observed  twice  a  month.  All  three  series  are  well 
described  by  simple,  univariate  ARIMA-models.  A 
small,  but  significant,  term  is  included  to  account 
for  the  seasonal  variation  in  the  series.  The  model 
structure  is  very  similar  for  all  three  rivers.  Two  of 


the  rivers,  Nid  River  and  Mandal  River,  are  ex- 
ploited extensively  for  power  production.  Mosl  of 
the  discharge  in  these  rivers  consists  of  storage 
water,  which  is  known  to  have  a  more  stable  water 
chemistry  as  compared  to  rivers  which  run  freely. 
This  is  reflected  in  the  residual  standard  deviation 
of  the  pH,  which  is  much  larger  for  the  unexploit- 
ed  river.  The  discharge  affects  the  acidity  in  all  the 
three  rivers.  The  relationship  between  flow  and 
pH  has  been  described  in  a  transfer  function  model, 
where  the  input  is  the  logarithm  of  the  average 
discharge  during  the  last  seven  days  prior  to  the 
pH  observation.  The  effect,  however,  is  much 
more  pronounced  in  the  two  exploited  rivers, 
which  again  can  be  explained  by  the  stable  chemis- 
try of  the  storage  water.  The  use  of  discharge  as 
input  to  the  model  has  removed  most  of  the  sea- 
sonal variation  in  all  three  series.  For  the  con- 
trolled rivers  it  is  fairly  satisfactory  to  apply  the 
same  model  for  the  whole  river,  independent  of  the 
season.  For  the  uncontrolled  Tovdal  River,  this  is 
not  the  case;  Here  the  relation  between  discharge 
and  acidity  exists  only  during  the  summer  and 
autumn.  The  explanation  lies  in  the  snow,  which 
stores  most  of  the  water  during  the  winter  and 
early  spring,  discharging  it  during  the  spring  flood. 
The  analysis  gives  no  reason  to  say  that  there  has 
been  any  systematic  trend  in  the  river  acidity. 
After  adjustment  for  the  variations  in  the  dis- 
charge, there  is  vague  evidence  that  the  rivers 
have  been  significantly  more  acid  during  the  years 
1977-79.  (See  also  W88-05862)  (Lantz-PTT) 
W88-05866 

SULPHATE,  WATER  COLOUR  AND  DIS- 
SOLVED ORGANIC  CARBON  RELATION- 
SHIPS IN  ORGANIC  WATERS  OF  ATLANTIC 
CANADA, 

Inland    Waters    Directorate,    Ottawa    (Ontario). 

Water  Quality  Branch. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-05867 


SULFATE  IN  COLOURED  WATERS.  I.  EVAL- 
UATION OF  CHROMATOGRAPHIC  AND 
COLORIMETRIC  DATA  COMPATIBILITY, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  5A. 
W88-05868 


DETERMINATION  OF  WATER  QUALITY 
ZONATION  IN  LAKE  ONTARIO  USING  MUL- 
TIVARIATE TECHNIQUES, 

Inland  Waters  Directorate,  Burlington  (Ontario). 
Water  Quality  Branch. 
M.  A.  Neilson,  and  R.  J.  J.  Stevens. 
IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  99-116,  7  fig,  4 
tab,  27  ref. 

Descriptors:  'Statistics,  'Water  quality,  'Lake  On- 
tario, 'Multivariate  analysis,  'Data  interpretation, 
Statistical  analysis,  Statistical  methods. 

The  surface  water  quality  characteristics  of  Lake 
Ontario  were  studied  during  29  cruises  conducted 
on  a  monthly  basis  throughout  1977,  1981  and 
1982.  El-Shaarawi  and  Shah's  classification  proce- 
dure was  first  used  to  reduce  each  year's  multi- 
cruise  information  (each  cruise  sampling  94  sta- 
tions for  14  parameters)  to  a  single  value  (T)  for 
each  station  and  year.  Principal  components  analy- 
sis was  then  applied  to  these  T-values,  reducing  the 
multiple  parameter  list  to  3  factor  scores.  Ward's 
clustering  procedure  grouped  together  stations,  ac- 
cording to  their  factor  scores,  which  demonstrated 
similar  properties.  These  groups,  or  zones,  were 
then  validated  using  discriminant  analysis.  This 
analysis  revealed  that  74,  90  and  90%  of  the  sta- 
tions in  1977,  1981  and  1982,  respectively,  were 
correctly  classified.  When  a  station  is  designated  as 
being  misclassified,  it  demonstrates  a  higher  proba- 
bility of  belonging  to  a  zone  other  than  that  to 
which  it  was  originally  assigned.  Where  the  pre- 
dicted zone  did  not  correspond  to  the  actual  zone 
(ie.,  the  group  for  which  the  station  showed  the 
greatest  probability  of  membership),  the  second 


probability  zone  was,  in  almost  all  cases, 
the  originally  proposed  /one  In  iliis  siucly,  the 
percent  Of  misclassificalions  occurred  be- 
tween zones  5  and  <>  I  Ml  is  not  unexpected  due  to 
the  variation  in  areal  extent  of  these  two  midlakc 
zones  during  the  three  years.  (See  also  W88-05862) 
(Lantz-PTT) 
W88-05870 


SPATIAL  VARIABILITY  IN  THE  WATER 
QUALITY  OF  QUEBEC  RIVERS, 

Quebec  Ministere  de  I'Environnement,  Sainte-Foy. 
M.  Simoneau. 

IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  117-135,  5  fig,  2 
tab,  10  ref. 

Descriptors:  'Statistics,  'Quebec,  'Spatial  variabil- 
ity, 'Water  quality,  'Rivers,  'Data  interpretation, 
Monitoring,  Multivariate  analysis,  Statistical  analy- 
sis, Statistical  methods,  Cluster  analysis,  Principal 
component  analysis. 

The  spatial  variability  of  the  water  quality  of 
Quebec  rivers  was  studied  using  data  collected 
over  a  five-year  period  (1979-1983).  These  data, 
which  were  obtained  through  the  operation  of  a 
monitoring  network,  were  analyzed  using  multi- 
variate analytical  methods.  A  principal  component 
analysis  (PCA)  was  used  to  condense  the  informa- 
tion contained  in  the  data  matrix  and  to  identify 
the  physical  chemical  parameters  responsible  for 
the  major  portion  of  the  among  stations  variance. 
A  cluster  analysis  (using  the  squared  Euclidean 
distance  as  similarity  coefficient  and  Ward's 
method  as  an  agglomerative  hierarchical  clustering 
algorithm)  was  performed  to  reveal  the  presence 
of  homogeneous  water  quality  regions  in  the  prov- 
ince. The  PCA  produced  two  significant  principal 
components  which  explain  76%  of  the  among  sta- 
tions variance.  The  first  axis  (51%)  represents  a 
mineralization  and  nutrient  gradient  whereas  the 
second  (25%)  represents  an  organic  content  and 
color  gradient.  The  cluster  analysis  has  revealed 
the  presence  of  six  distinct  groups,  whose  water 
quality  reflects  the  geology  of  the  different  basins 
and,  to  various  degrees,  the  anthropogenic  activi- 
ties. One  of  these  groups  is  composed  of  twelve 
problem-stations,  most  of  which  are  found  in  drain- 
age basins  with  small  surface  area  affected  by  local 
point  source  pollution.  (See  also  W88-05862)  (Au- 
thor's abstract) 
W88-05871 


ESTIMATION  OF  DISTRIBUTIONAL  PARAM- 
ETERS FOR  CENSORED  WATER  QUALITY 
DATA, 

Geological  Survey,  Reston,  VA. 
D.  R.  Helsel. 

IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  137-157,  8  fig,  1 
tab,  6  ref. 

Descriptors:  'Statistics,  analysis,  'Statistics,  'Data 
interpretation,  'Water  quality,  'Distribution  pat- 
terns, Water  pollutants,  Statistical  methods. 

For  some  chemicals,  established  water  quality  cri- 
teria are  below  commonly  applied  detection  limits. 
For  many  others,  the  great  uncertainty  in  the 
effects  of  long-term  exposure  to  very  low  levels 
also  make  it  desirable  to  assess  the  frequency  of 
occurrence  of  concentrations  below  the  detection 
limit.  In  short,  there  is  a  need  to  estimate  the 
frequency  distribution  of  concentrations  above, 
near,  and  below  detection  limits  using  only  data 
above  the  detection  limit.  Key  aspects  of  estimat- 
ing distributional  parameters  from  censored  data 
include:  The  performance  of  several  estimation 
methods  when  estimating  distributional  parameters 
from  small  samples  drawn  from  a  wide  range  of 
underlying  distributions  and  censored  to  varying 
degrees;  Criteria  for  determining,  based  only  on 
attributes  of  data  remaining  after  censoring,  which 
estimation  method  is  most  likely  to  be  best  for  each 
data  set;   and,   The   reliability   of  estimates   from 
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censored  data  of  four  distributional  parameters:  the 
mean,  standard  deviation,  median,  and  interquartile 
range.  The  most  robust  estimation  method  for 
minimizing  errors  in  estimates  of  the  mean,  stand- 
ard deviation,  median,  and  interquartile  range  of 
censored  data  was  the  log-probability  regression 
method  (LR).  This  method  is  based  on  the  assump- 
tion that  censored  observations  follow  the  zero-to- 
censoring  level  portion  of  a  lognormal  distribution 
obtained  by  a  least-squares  regression  between 
logarithms  of  uncensored  concentration  observa- 
tions and  their  normal  scores.  When  method  per- 
formance was  evaluated  separately  for  each  distri- 
butional parameter,  LR  resulted  in  the  lowest  root 
mean  square  errors  (RMSEs)  for  the  mean  and 
standard  deviation.  The  lognormal  maximum  likeli- 
hood estimator  for  censored  data  (LM)  produced 
lowest  RMSEs  for  the  median  and  interquartile 
range.  These  two  methods  constitute  the  best  pro- 
cedures for  their  respective  parameters.  (See  also 
W88-05862)  (Lantz-PTT) 
W88-05872 


EXTENSION  OF  WATER  QUALITY  DATA 
BASES  IN  PLANNING  FOR  WATER  TREAT- 
MENT, 

California  Univ.,  Davis. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-05874 


STATISTICAL  INFERENCES  FROM  COLI- 
FORM  MONITORING  OF  POTABLE  WATER, 

W.  O.  Pipes. 

IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  183-193,  2  fig,  3 
tab,  4  ref. 

Descriptors:  'Statistics,  'Statistical  analysis,  'Mon- 
itoring, 'Water  quality,  'Coliforms,  'Potable 
water,  Data  interpretation,  Performance  evalua- 
tion, Microbiological  studies,  Heterogeneity. 

Routine  monitoring  of  water  distribution  systems 
for  coliform  bacteria  for  regulatory  purposes  has 
resulted  in  the  recognition  of  several  interesting 
statistical  problems.  A  reasonably  large  body  of 
statistical  literature  dealing  with  some  of  these 
problems  has  developed  over  the  last  75  years  but 
there  are  still  problems  which  need  additional 
study.  One  problem  is  the  estimation  of  mean  coli- 
form density.  Most  of  the  sample  results  are  inde- 
terminate, either  too  high  or  too  low  for  the  avail- 
able methods  to  measure  accurately.  A  technique 
for  estimation  of  an  average  from  indeterminate 
value  would  probably  be  of  great  benefit  in  several 
different  scientific  fields  but,  short  of  that,  it  is 
probably  better  to  use  some  parameters  other  than 
mean  density  for  regulatory  purposes.  The  normal 
reporting  period  of  microbiological  drinking  water 
quality  is  one  month,  but  there  is  no  scientific  basis 
for  using  a  month  rather  than  a  week  or  a  year. 
The  question  of  the  persistance  of  microbiological 
water  quality  in  a  distribution  system  needs  to  be 
investigated  further  in  relation  to  regulation  and 
monitoring.  Under  present  regulations  in  the 
United  States,  the  number  of  samples  per  month 
required  for  microbiological  monitoring  runs  from 
1/month  to  500/month  and  increases  with  increas- 
ing size  of  the  water  distribution  system.  Sampling 
theory  suggests  that  the  number  of  samples  needed 
is  not  related  to  the  size  of  the  system.  There  may 
be  differences  in  microbiological  water  quality 
among  different  areas  of  a  water  system  and  larger 
systems  probably  have  greater  heterogeneity.  This 
greater  heterogeneity  may  be  a  rationale  for  re- 
quiring more  samples  for  larger  systems.  This  also 
needs  further  study.  (See  also  W88-05862)  (Lantz- 
PTT) 
W88-05875 


MODELLING  OF  BACTERIAL  POPULATIONS 
AND  WATER  QUALITY  MONITORING  IN 
DISTRIBUTION  SYSTEMS, 

Centre    des    Sciences    de    l'Environment,    Metz 

(France). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-05876 


GOODNESS-OF-FIT  TEST  FOR  THE  NEGA- 
TIVE BINOMIAL  DISTRIBUTION  APPLICA- 
BLE TO  LARGE  SETS  OF  SMALL  SAMPLES, 

Illinois  Inst,  of  Tech.,  Chicago.  Dept.  of  Mathe- 
matics. 
B.  Heller. 

IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  215-220,  4  tab, 
12  ref. 

Descriptors:  'Statistics,  'Binomial  distribution, 
'Data  interpretation,  'Statistical  analysis,  Bacteria, 
Statistical  methods,  Model  studies,  Poisson  ratio. 

In  microbiological  work,  bacterial  counts  are  often 
obtained  serially  in  time  or  in  space.  If  there  are 
replicates,  they  are  few  in  number.  If  it  is  assumed 
that  the  same  probability  model  can  be  used  for  the 
whole  set  of  counts,  then  parameter  values  might 
vary  from  one  point  in  time  to  the  next.  An  at- 
tempt was  made  to  devise  a  goodness-of-fit  test  for 
a  given  probability  model,  taking  into  account  the 
effect  of  varying  parameters  and  small  sample 
sizes,  using  a  case  where  the  assumed  model  is 
negative  binomial.  Various  alternative  distributions 
to  the  negative  binomial  model  which  are  in 
common  use,  are  noted.  On  the  one  hand,  if  the 
data  derive  from  a  Neyman  Type  A  or  Poisson- 
with-added-zeros  distribution,  the  expected  value 
of  statistic  T,  is  negative.  Therefore  it  can  be 
expected  that  the  test  statistics  A  and  C  are  'too' 
negative.  On  the  other  hand,  if  the  data  are  from 
the  logarithmic-with-zeros  distribution,  the  statis- 
tics A  and  C  will  have  positive  expected  value  and 
values  which  are  'too'  positive  are  expected.  (See 
also  W88-05862)  (Lantz-PTT) 
W88-05877 


REPORTING  BACTERIOLOGICAL  COUNTS 
FROM  WATER  SAMPLES:  HOW  GOOD  IS 
THE  INFORMATION  FROM  AN  INDIVIDUAL 
SAMPLE, 

Central  Public  Health  Lab.,  London  (England). 
Communicable  Disease  Surveillance  Centre. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-05878 


SOME  APPLICATIONS  OF  LINEAR  MODELS 
FOR  ANALYSIS  OF  CONTAMINANTS  IN 
AQUATIC  BIOTA, 

University  of  Western  Ontario,  London. 
R.  H.  Green. 

IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  231-245,  4  fig, 
18  ref,  2  append. 

Descriptors:  'Statistics,  'Data  interpretation, 
'Water  quality,  'Linear  analysis,  'Statistical 
models,  Case  studies,  Statistical  analysis,  Monitor- 
ing, Simulation  analysis. 

Log-log  linear  models  and  some  examples  of  their 
application  to  water  quality  monitoring  are  dis- 
cussed. Such  models  arise  out  of  any  situation 
where  it  is  desired  to  estimate  a  proportion,  per- 
centage, or  ratio  which  is  in  practice  calculated 
from  two  other  observable  variables.  The  common 
practice  of  actually  calculating  this  derived  vari- 
able for  each  sampled  observation,  and  then  using 
the  desired  value  as  the  response  variable  in  a 
statistical  model  such  as  ANOVA,  leads  to  prob- 
lems of  both  statistical  analysis  validity  and  of 
interpretation  of  the  results.  Log-log  regression  or 
analysis  of  covariance  (ANCOVA)  models  can 
usually  satisfy  the  objectives  in  such  studies  with- 
out derived  variables  being  used  in  statistical  analy- 
sis. The  problem  and  this  solution  to  it  were  ex- 
plained by  an  example,  which  does  not  relate  to 
water  quality  monitoring,  the  water  content  of 
spring  and  fall  frogs.  Three  examples  which  are  in 
a  water  quality  monitoring  context  are  presented: 
(1)  biomagnetification  of  a  contaminant;  (2)  ratio  of 
isotopes  of  elements  in  biogenic  material;  and  (3) 
ratios  of  sensitive  species  to  resistant  species  as  a 
community  index  of  water  quality.  All  four  exam- 
ples are  based  on  simulated  data,  so  that  known 
parameters  can  be  estimated  by  statistical  proce- 


dures which  can  then  be  evaluated  by  their  success 
in  testing  hypotheses  whose  truth  or  falsehood  are 
known.  (Lantz-PTT) 

W88-05879 


COMPARATIVE  STUDY  OF  THE  SAMPLING 
PROPERTIES  OF  FOUR  SIMILARITY  INDI- 
CES, 

For  primary  bibliographic  entry  see  Field  7B. 

W88-05880 


RANDOMIZED  SIMILARITY  ANALYSIS  OF 
MULTISPECIES  LABORATORY  AND  FIELD 
STUDIES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Statistics. 
E.  P.  Smith. 

IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  261-272,  1  fig,  3 
tab,  24  ref.  NIH  Grant  No.  18770. 

Descriptors:  'Statistics,  'Data  interpretation, 
'Field  tests,  'Water  quality,  Species  diversity, 
Sampling,  Statistical  methods,  Permutation,  Ran- 
domization, Similarity,  Statistical  analysis. 

The  analysis  of  biological  data  arising  from  multi- 
species  studies  is  discussed.  Three  basic  questions 
arise  in  these  studies:  (1)  Whether  there  are  differ- 
ences due  to  the  locations  or  treatments;  (2)  Which 
species  are  primarily  involved  in  the  differences; 
and  (3)  Whether  the  locations  or  treatments  are 
different.  The  primary  inferential  method  proposed 
is  based  on  permutation  or  randomization  proce- 
dures. Here,  the  methods  are  based  on  comparing 
similarities  between  samples  from  like  and  unlike 
sites.  Similarities  or  measures  of  distance  between 
species  are  commonly  used  to  compare  sites.  How- 
ever, most  of  the  comparisons  tend  to  be  graphical 
and  not  based  on  an  inferential  procedure.  The 
permutation  methods  presented  are  complemented 
by  graphical  and  summary  measures  to  aid  in  inter- 
preting the  test  results.  (Lantz-PTT) 
W88-05881 


GAMMA  MARKOV  PROCESSES, 

Monash  Univ.,  Clayton  (Australia). 
R.  M.  Phatarfod. 

IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  293-301,  10  ref. 

Descriptors:  'Statistics,  'Markov  process,  'Data 
interpretation,  'Water  quality,  Mathematical  anal- 
ysis, Statistical  models,  Dissolved  oxygen,  Sus- 
pended solids,  Water  pollution  sources. 

The  statistical  problem  of  monitoring  of  water 
quality  over  time  is  essentially  a  study  of  the  time 
series  of  some  variable  of  interest  such  as  dissolved 
oxygen,  suspended  solids,  various  kinds  of  chemi- 
cals, organic  matter  and  other  impurities,  the 
values  being  observed  at  various  intervals  of  time, 
such  as  a  day,  a  week  or  a  month.  In  one  such 
situation,  the  observations  are  made  on  the  input 
source,  such  as  a  river  and  the  problem  of  interest 
is  the  effect  the  observed  values  (or  a  statistical 
model  of  it)  would  have  on  the  value  of  some 
parameter  in  the  body  of  water  fed  by  that  river. 
An  example  of  such  a  problem  is:  having  observed 
the  concentration  of  suspended  solids  in  the  river 
over  a  period  of  years,  to  determine  the  probability 
distribution  of  the  totality  of  the  load  of  that  type 
in  the  lake  in  the  future.  The  application  of 
Gamma  Markov  processes  to  simulating  a  model 
of  this  problem  is  illustrated.  (See  also  W88-05862) 
(Lantz-PTT) 
W88-05883 


DYNAMIC  COVARIATE  ADJUSTMENT  OF 
WATER  QUALITY  PARAMETERS  FOR 
STREAMFLOW:  TRANSFER  FUNCTION 
MODEL  SELECTION, 

Vermont  Univ.,  Burlington. 

L.  D.  Haugh,  Y.  Noda,  and  J.  McClallen. 
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IN:  Statistical  Aspects  of  Water  Quality  MonitOl 
ing.   Proceedings  of  the  Workshop   held   at   the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  302-317,  5  fig.  3 
tab,  12  ref. 

Descriptors:  •Statistics,  'Water  quality,  'Stream- 
now,  *Model  studies,  'Data  interpretation,  *La- 
Platte  River,  •Vermont,  •Transfer  function,  Phos- 
phorus, Suspended  solids,  Model  studies,  Time 
series  analysis,  Flow  rates,  Seasonal  variation. 

Weekly  concentration  data  for  total  phosphorus 
and  total  suspended  solids,  as  well  as  mean  weekly 
flow,  were  studied  for  a  period  fo  229  weeks  (mid 
1979  to  late  1983)  at  one  station  in  the  LaPlatte 
River  Watershed  of  Vermont.  The  autocorrelation 
patterns  in  these  data  and  their  stationarity  in  the 
mean  are  described  via  selection  of  univariate 
ARIMA  time  series  models.  The  relationship  of 
the  concentration  data  to  the  flow  data  is  modelled 
by  the  selection  of  a  transfer  function  model.  Con- 
trasts are  drawn  between  stationary  and  nonsta- 
tionary  (first  order  differenced)  models.  The  rela- 
tive advantage  of  the  flow-dependent  model  for 
understanding  trends  in  concentration  is  consid- 
ered. The  model  provides  a  dynamic  adjustment, 
or  covariate  analysis,  of  concentration  changes  due 
to  flow,  which  would  be  critical  in  assessing  inter- 
vention effects.  Such  a  model  also  captures  season- 
al variation  in  concentration  via  the  seasonal  varia- 
tion in  flow.  (See  also  W88-05862)  (Author's  ab- 
stract) 
W88-05884 


RESIDUALS  FROM  REGRESSION  WITH  DE- 
PENDENT ERRORS, 

University  of  Western  Ontario,  London.  Dept.  of 
Statistical  and  Actuarial  Sciences. 
R.  J.  Kulperger. 

IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  318-325,  2  fig, 
10  ref.  NSERC  Grant  No.  A5724. 

Descriptors:  'Statistics,  *Statistical  methods, 
•Data  interpretation,  'Statistical  models,  Regres- 
sion analysis,  Autoregression,  Simulation  analysis. 

Regression  models  are  very  useful  in  practice, 
whether  the  interest  is  with  residuals  obtained  after 
fitting  the  parameters,  or  with  a  dependent,  autor- 
egressive  process.  Some  properties  of  the  residuals 
are  considered  for  simple  regression  cases.  Results 
in  an  autoregressive  with  no  regression  case  are 
also  summarized,  with  specific  remarks  addressing 
differencing.  Some  simulation  examples  are  used  to 
illustrate  these  results.  (See  also  W88-05862) 
(Lantz-PTT) 
W88-05885 


ALTERNATIVES  FOR  IDENTIFYING  STATIS- 
TICALLY SIGNIFICANT  DIFFERENCES, 

E.  A.  McBean. 

IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  326-334,  1  fig,  3 
tab,  5  ref. 

Descriptors:  *Water  pollution  effects,  *Statistics, 
•Data  interpretation,  *  Statistical  analysis,  •Statisti- 
cal methods,  Statistical  significance,  T-test,  Sam- 
pling, Monitoring. 

The  need  to  discriminate  between  two  or  more  sets 
of  data  is  commonplace.  Examples  where  discrimi- 
nation is  needed  include  the  determination  of  the 
impact  of  an  implemented  remedial  technology  and 
the  examination  of  whether  a  nonpoint  pollutant 
source  is  producing  a  statistically  significant 
impact.  In  responding  to  these  types  of  questions 
requiring  analysis,  a  number  of  testing  procedures 
have  been  utilized.  However,  in  selecting  the  pro- 
cedure for  use  in  a  particular  application,  there  are 
no  absolute  rules,  only  guidelines.  The  most  fre- 
quently used  procedure  for  environmental  prob- 
lems is  the  t-test.  There  are  assumptions  implicit  to 
the  test  which  require  different  approaches  in  ap- 
plication to  a  problem.  To  make  inferences  about 


the  means  of  small  samples,  the  1-dislnbution 
which  describes  the  distribution  of  the  means  of 
small  samples  from  a  normally  distributed  popula- 
tion, is  frequently  chosen  as  the  reference.  Wheth- 
er this  test  is  valid  or  not  depends  somewhat  upon 
the  purpose  of  the  testing  and  how  the  test  is 
applied.  The  concept  of  'statistical  significance' 
must  be  reflected  in  a  number  of  aspects  of  the 
monitoring  program  involving  not  just  the  choice 
of  the  level  of  significance  but  also  the  choice  of 
the  test,  and  the  requirements  of  the  number  of 
samples.  (See  also  W88-05862)  (Lantz-PTT) 
W88-05886 


GLOBAL  VARIANCE  AND  ROOT  MEAN 
SQUARE  ERROR  ASSOCIATED  WITH 
LINEAR  INTERPOLATION  OF  A  MARKO- 
VIAN  TIME-SERIES, 

Quebec  Univ.,  Sainte-Foy. 
D.  A.  Cluis. 

IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  335-346,  1  fig,  3 
tab,  1  ref. 

Descriptors:  'Statistics,  *Data  interpretation, 
•Water  quality,  'Root  mean  square,  'Markov 
process,  *Time  series  analysis,  Statistical  analysis, 
Linear  analysis. 

Most  general-purpose  data  acquisition  networks 
provide  equispaced  instantaneous  information;  the 
frequency  of  measurements  necessary  to  obtain  this 
information  efficiently  is  related  to  the  intrinsic 
temporal  variability  of  the  given  phenomenon.  In 
the  field  of  water  quality  monitoring,  the  estima- 
tion of  mass-discharges  is  a  prerequisite  for  the 
interpretation  of  transport  phenomena,  source-ef- 
fects relationships  and  trend  detection.  To  evaluate 
this  important  secondary  variate,  one  must  com- 
bine high  frequency/high  variability  flow  data 
with  low  frequency/low  variability  concentration 
data;  this  can  be  done  by  using  some  combination 
of  aggregation  and  interpolation  of  data.  The  ag- 
gregation of  high  frequency  data  has  relatively 
minor  effects.  However,  the  spreading  of  the  infor- 
mation resulting  from  linear  interpolation  creates  a 
certain  level  of  heteroscedasticity  and  also  pro- 
duces an  error  of  estimation,  the  variance  of  which 
increases  with  the  number  of  partitions.  For  phe- 
nomena exhibiting  short-term  positive  Markovian 
persistence,  the  analytical  expression  for  the  global 
variance  of  the  estimation  error  was  first  estab- 
lished for  skipped  series  derived  from  actual  meas- 
urements: using  the  self-similar  persistence  struc- 
ture of  the  Markovian  processes,  the  Root  Mean 
Square  Error  (RMSE)  of  the  interpolated  time- 
series  was  deduced.  Thus,  a  criterion  relating  the 
short-term  persistence  to  the  number  of  partitions 
allows  one  to  control  and  limit  the  level  of  error  in 
the  transformed  time-series.  Within  the  context  of 
large  Markovian  samples,  the  global  variance  and 
the  expected  RMSE  of  estimation  resulting  from 
iterative  linear  interpolation  (ILI)  have  been  de- 
rived. The  results  show  that  the  level  of  error 
introduced  by  ILI  is  more  sensitive  to  the  persist- 
ence parameter,  than  to  the  level  of  realized  parti- 
tion. (See  also  W88-05862)  (Lantz-PTT) 
W88-05887 


["hen  have  been  iever«l  li  •■■■  (both  theo 

retical  and  i  mpii  l  'U  of  test  itatiitica  to  be  used  to 

list  foi  lamlomness   An  overwhelming  majority  ol 

the  test  statistics  currently  used  are  nonparametric. 

Kendall  and  Stuart  developed  and  employed  statis- 
tics which  include  the  turning  point  test,  the  sign 
test,  Kendall's  tau,  and  the  rank  correlation  coeffi- 
cient. Using  Monte  Carlo  studies,  the  powers  of 
Kendall's  tau  and  the  lag-one  serial  correlation 
were  compared  for  detecting  trends  in  time  series. 
Simulation  experiments  demonstrate  that  tests 
based  on  Kendall's  tau  are  more  powerful  than 
serial  correlation  tests  for  discovering  deterministic: 
trends.  On  the  other  hand,  the  lag-one  serial  corre- 
lation is  more  powerful  when  only  purely  stochas- 
tic trends  are  present.  (See  also  W88-05862) 
(Lantz-PTT) 
W88-05888 


STATISTICAL  ASSESSMENT  OF  A  LIMNOLO- 
GICAL  DATA  SET, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY. 
R.  Clifford,  J.  W.  Wilkinson,  and  N.  L.  Clesceri. 
IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  363-380,  5  fig,  6 
tab,  20  ref,  append. 

Descriptors:  •Statistical  analysis,  'Limnology, 
•Data  interpretation,  'Wisconsin,  Phosphorus, 
Analysis  of  variance,  Statistical  models,  Statistical 
methods. 

In  a  study  of  Wisconsin  Lakes,  to  examine  the 
effects  upon  water  quality  of  imposition  of  a  ban 
on  detergent  phosphorus,  the  design  protocol  em- 
ployed the  concept  of  test  lakes  and  reference 
lakes.  A  pairing  was  made  of  each  test  lake  with  a 
reference  lake  having  as  many  similar  characteris- 
tics as  possible  with  the  test  lake  except  for  a 
loading  of  phosphorus  from  municipal  wastewater 
effluent  or  septic  tank  seepage.  The  responses 
measured  for  each  lake  were  physical,  chemical 
and  biological  in  nature.  Measurements  were  taken 
both  before  and  after  imposition  of  the  ban.  To 
estimate  the  potential  effect  of  the  ban,  three  forms 
of  statistical  models  were  used:  (1)  for  each  test 
lake  a  model  using  the  reference  lake  variable  as  a 
covariate  and  the  ban  as  a  classification  variable; 
(2)  a  comprehensive  model  for  all  of  the  lakes 
combined  using  the  reference  lakes  as  covariates 
and  the  test  lakes  as  dummy  variables;  and  (3) 
multivariate  models  providing  multiple  comparison 
estimates  for  pre-  and  post-ban  differences.  The 
advantage  to  the  paired  lake  approach  is  the  poten- 
tial for  variance  reduction,  and  an  examination  of 
this  was  made  for  several  data  sets.  The  compari- 
sons of  the  modeling  procedures,  estimates  of  the 
'ban  effects',  and  some  of  the  observed  distribu- 
tional characteristics  of  the  measured  responses, 
are  discussed.  An  effect  of  the  phosphate  ban,  if 
any,  was  sufficiently  small  that  detection  with  sta- 
tistical significance  was  not  possible  with  the 
amount  of  variability  observed  in  the  data.  The 
multivariate/multiple  comparison  analysis  would 
only  have  been  capable  of  detecting  a  ban  effect  if 
there  had  been  much  more  data  or  the  measure- 
ment variability  was  greatly  reduced.  (See  also 
W88-05862)  (Author's  abstract) 
W88-05889 


EMPIRICAL  POWER  COMPARISONS  OF 
SOME  TESTS  FOR  TREND, 

Waterloo  Univ.  (Ontario).  Dept.  of  Systems 
Design  Engineering. 

K.  W.  Hipel,  A.  I.  McLeod,  and  P.  K.  Fosu. 
IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  347-362,  1  fig,  6 
tab,  36  ref. 

Descriptors:  'Statistics,  'Water  quality,  'Statistical 
methods,  'Data  interpretation,  Kendall's  tau,  Cor- 
relation analysis,  Correlation  coefficients,  Statisti- 
cal analysis,  Simulation  analysis,  Mathematical 
studies. 

An  important  consideration  in  environmental 
impact  assessment  is  whether  a  set  of  data  is 
random  or  whether  a  systematic  trend  is  present. 


CHANGE  POINT  PROBLEM:  A  REVIEW  OF 
APPLICATIONS, 

University  of  Western  Ontario,  London. 
V.  K.  Jandhyala,  and  I.  B.  MacNeil. 
IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing.  Proceedings  of  the  Workshop  held   at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  381-387,  20  ref. 

Descriptors:  'Statistics,  'Data  interpretation,  'Lit- 
erature review,  Statistical  methods,  Simulation 
analysis,  Model  studies,  Statistical  models. 

In  the  context  of  process  inspection  schemes,  a  test 
was  proposed  for  a  change  in  a  parameter  occur- 
ring at  an  unknown  time  point.  Those  papers  that 
contain  analysis  of  statistical  models  applied  to  real 
data  are  reviewed.  The  first  such  paper  (in  1971) 
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studied  the  change  in  behavior  of  stagnant  surface 
layer  height  in  a  controlled  flow  of  water  down  an 
inclined  plane  using  different  surfactants.  The  data 
were  analyzed  by  modeling  them  using  a  two- 
regime  transition  model.  The  change  in  pollen 
concentration  in  a  lake-sediment  core  was  analyzed 
by  making  inferences  about  the  point  at  which 
changes  occur  in  the  relationship  between  concen- 
tration and  depth  and  modelling  the  data  using 
regression  techniques.  The  series  of  annual  flows 
of  the  Nile  was  also  analyzed  for  unknown  inter- 
ventions during  the  period  1870-1945  by  treating  it 
as  a  change  point  problem.  (See  also  W88-05862) 
(Lantz-PTT) 
W88-05890 


SPECTRAL      ANALYSIS      OF      LONG-TERM 
WATER  QUALITY  RECORDS, 

Inland  Waters  Directorate,  Vancouver  (British  Co- 
lumbia). Pacific  and  Yukon  Region. 
For   primary  bibliographic   entry   see   Field   5G. 
W88-05891 


BAYES  ESTIMATION  OF  PARAMETERS  OF 
FIRST  ORDER  AUTOREGRESSIVE  PROCESS, 

Yarmouk  Univ.,  Irbid  (Jordan).  Dept.  of  Statistics. 
M.  S.  Abu-Salih,  and  A.  A.  Abd-Alla. 
IN:  Statistical  Aspects  of  Water  Quality  Monitor- 
ing. Proceedings  of  the  Workshop  held  at  the 
Canada  Centre  for  Inland  Waters,  October  7-10, 
1985.  Elsevier,  New  York.  1986.  p  405-417,  4  tab,  4 
ref. 

Descriptors:  'Data  interpretation,  'Autoregression 
analysis,  *Bayesian  analysis,  Statistical  studies,  Sta- 
tistical analysis. 

In  order  to  compare  the  performance  of  the  differ- 
ent Bayesian  estimates  used  in  this  study,  samples 
sizes  of  50,  100,  150,  and  200  were  generated  for 
each  of  the  twenty-four  (theta,  sigma-squared) 
combinations  of  random  parameter  values,  namely, 
for  theta  =  -0.7,  -0.4,  -0.1,  0.2,  0.5,  0.8,  and  sigma 
=  0.5,  1.0,  1.5,  and  2.0.  For  each  combination  of 
parameter  values  and  sample  size,  100  samples 
were  generated.  For  each  sample,  estimates  of 
theta  and  sigma  were  calculated.  The  mean  and 
mean-square  error  (MSE)  of  each  estimate  were 
recorded.  The  values  of  estimates  of  theta  by  the 
different  methods  are  very  close  to  one  another 
and  very  close  to  the  assumed  value.  The  same 
may  be  said  about  the  estimates  of  sigma-squared, 
the  larger  the  sample  size  the  closer  the  results  are 
to  the  assumed  value.  (See  also  W88-05862) 
(Lantz-PTT) 
W88-05892 


SYSTEMS  APPROACH  TO  COMPUTERIZING 
DATA  ACQUISITION, 

For  primary  bibliographic  entry  see  Field  7B. 
W88-05893 


HIGH  FREQUENCY  WATER  QUALITY  MONI- 
TORING OF  A  COASTAL  STREAM, 

Inland  Waters  Directorate,  Vancouver  (British  Co- 
lumbia). Pacific  and  Yukon  Region. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-05894 


ESTIMATION  OF  MONTHLY  MEAN  PHOS- 
PHORUS LOADINGS, 

Waterloo  Univ.  (Ontario). 

For   primary   bibliographic   entry   see   Field    5G. 

W88-05896 


ESTIMATION  OF  LOADING  BY  NUMERICAL 
INTEGRATION, 

For  primary  bibliographic  entry  see  Field  5B. 
W88-05897 


INTERVENTION  ANALYSIS  OF  SEASONAL 
AND  NONSEASONAL  DATA  TO  ESTIMATE 
TREATMENT  PLANT  PHOSPHORUS  LOAD- 
ING SHIFTS, 

Soap  and  Detergent  Association,  New  York. 

For   primary   bibliographic   entry   see   Field   5D. 


W88-05898 


SEDIMENT  RESPONSES  DURING  STORM 
EVENTS  IN  SMALL  FORESTED  WATER- 
SHEDS, 

Royal  Military  Coll.,  Duntroon  (Australia).  Dept. 

of  Geography. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-05899 


STATE-BY-STATE    ENVIRONMENTAL    DATA 
SUMMARIES. 

Conservation  Foundation,  Washington,  DC. 

For  primary  bibliographic   entry  see   Field   6G. 

W88-05900 


GROUNDWATER  MODELLING:  AN  INTRO- 
DUCTION WITH  SAMPLE  PROGRAMS  IN 
BASIC, 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Was- 

serbau. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-05908 
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SEISMIC  RESPONSE  OF  DAM  WITH  SOIL- 
STRUCTURE  INTERACTION, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic   entry  see   Field   8D. 

W88-05127 


HARBOR  REVIVED, 

Warzyn  Engineering,  Inc.,  Madison,  WI. 

L.  W.  Ryan. 

Civil  Engineering  CEWRA9,  Vol.  57,  No.  9,  p  44- 

46,  September  1987. 

Descriptors:  *Recreation,  *Racine,  *Wisconsin, 
•Harbors,  'Redevelopment,  *Marinas,  Break- 
waters, Engineering,  Tourism. 

The  Racine  Wis.  harbor  view  had  lost  its  appeal. 
In  a  drastic  turn-around,  the  same  lakeside  proper- 
ty has  more  than  tripled  in  value  since  city  officials 
made  a  thriving  business  out  of  sailing  for  fun.  As 
part  of  a  harbor  redevelopment  plan,  920  slips  are 
being  constructed  to  lure  pleasure  boats  from  Chi- 
cago and  Milwaukee  to  Racine  waters.  The  down- 
town Racine  Harbor  area  rehab  was  conceived  by 
the  Downtown  Racine  Development  Corp. 
(DRDC),  a  group  of  25  businesses  formed  in  re- 
sponse to  the  area's  economic  stagnation.  Con- 
struction officially  began  last  summer,  but  unac- 
ceptable soil  conditions  delayed  the  real  start-up 
until  September  when  the  soil  compaction  that  was 
done  on  almost  all  of  the  5.5  acres  developed  was 
completed.  Two  0.5  mi  long  concrete  breakwaters 
border  the  existing  harbor's  1 10  acres  of  water.  To 
the  harbor's  west  is  the  city.  To  protect  against 
wave  attacks,  engineers  designed  modifications  to 
the  breakwaters  that  were  already  there  and  built  a 
new  stone  berm  breakwater  that  extends  south 
from  the  eastern  tip  of  the  existing  north  break- 
water to  narrow  the  old  450  ft  harbor  entrance 
down  to  200  ft.  Departing  from  conventional 
breakwater  design,  engineers  used  a  unique  stone 
berm  concept  to  modify  the  old  north  and  south 
breakwaters  and  the  new  entrance  breakwaters. 
The  harbor  improvements  should  be  completed  by 
the  end  of  1987.  Racine's  revitalized  business  dis- 
trict has  won  over  26  new  retailers  in  the  last  two 
years,  suggesting  that  the  1,000  boaters  expected 
every  weekend  once  the  harbor  is  completed  won't 
be  the  only  out-of-towners  to  enjoy  the  renovated 
harbor.  (Alexander-PTT) 
W88-05128 


TUNNEL  SAVED  BY  FLY  ASH, 

Neyer,  Tiseo  and  Hindo  Ltd.,  Detroit,  MI. 
K.  M.  Swaffar,  and  H.  R.  Price. 
Civil  Engineering  CEWRA9,  Vol.  57,  No.  9,  p  • 
70,  September  1987. 


Descriptors:  'Construction,  'Engineering,  'Tun- 
nels, 'Flyash,  'Concrete,  Water  conveyance, 
Grouting,  Repair. 

Detroit's  Northeast  Raw  Water  Tunnel  served 
well  for  more  than  three  decades  until  last  year. 
Then  ground  surface  settlement  above  the  tunnel, 
which  is  90  ft  deep  and  has  an  inside  diameter  of  10 
ft,  indicated  potential  tunnel  distress  in  several 
areas.  In  one  1 80  ft  long  stretch,  inspectors  discov- 
ered a  15  cu  yd  silt  boil  on  the  tunnel  bottom. 
They  also  found  that  the  tunnel  had  subsided  1 8  in. 
On  the  walls  were  several  diagonal  cracks  radiat- 
ing from  the  center  of  the  distressed  area.  The 
tunnel  was  promptly  refilled  with  water  to  mini- 
mize inward  flow  of  soil  and  groundwater.  Under- 
ground work  was  performed  24  hours  a  day,  7 
days  a  week,  and  the  entire  project  completed  in 
63  days.  To  gain  access,  two  shafts  were  excavat- 
ed, one  on  each  side  of  the  distressed  area  and 
about  1,000  ft  apart.  One  aspect  of  the  remedial 
work  is  thought  to  be  unique:  a  fly  ash-cement  mix 
was  used  to  fill  and  temporarily  support  the  endan- 
gered section  until  the  voids  outside  it  were  grout- 
ed. The  soil/structure  was  thus  self-supporting 
once  again.  The  final  step  in  the  repair  was  to 
encase  the  ribs  in  shotcrete.  The  shotcrete  line  was 
designed  to  resist  full  overburden  pressure,  by 
modeling  the  existing  liner  as  a  rock  mass.  The 
shotcrete  reduced  the  tunnel's  inside  diameter  from 
10  ft  to  about  8  1/2.  Had  the  distressed  area  not 
been  repaired  the  tunnel  almost  certainly  would 
have  failed,  and  with  catastrophic  results.  (Alexan- 
der-PTT) 
W88-05129 


HISTORY  OF  WATER  IN  THE  AMERICAN 
WEST:  JOHN  S.  EASTWOOD  AND  'THE  ULTI- 
MATE DAM'  (1908-1924), 

Pennsylvania  Univ.,  Philadelphia.  Dept.  of  Ameri- 
can Civilization. 
D.  C.  Jackson. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8703217.  Ph.D  Dissertation,  1986.  877 
p,  164  fig,  383  ref,  2  append. 

Descriptors:  'Multiple  arch  dams,  'Dam  construc- 
tion, 'Construction  methods,  'Water  storage, 
'Concrete  construction,  'History,  Concrete  dams, 
Reinforced  concrete,  Water  resources  develop- 
ment, Dam  design,  Dam  stability,  Dam  failure, 
Damsites,  Hydroelectric  power,  Mathematical 
analysis. 

The  work  of  John  S.  Eastwood  in  the  building  and 
promoting  of  reinforced  concrete  multiple  arch 
dams  in  the  West  during  the  early  20th  century  is 
evaluated.  The  multiple  arch  dam  offered  a  means 
of  storing  water  that  was  much  less  expensive  than 
any  other  type  of  comparable  technology.  The 
dams  were  cheaper  because  they  significantly  re- 
duced the  amount  of  concrete  required  to  hold 
back  a  given  height  of  water.  Through  these  re- 
ductions, a  means  was  provided  to  develop  water 
resources  that  would  remain  unattractive  if  more 
traditional,  and  expensive,  dam  technologies  were 
to  be  used.  An  overview  of  western  water  history 
is  given,  along  with  a  history  of  dams  built  prior  to 
the  early  20th  century.  The  multiple  arch  dam  is 
also  discussed  in  relation  to  hydroelectricity,  struc- 
tural art,  mathematical  computations,  and  its  status 
after  Eastwood's  death.  (Cremmins-AEPCO) 
W88-05205 


WATER  DISTRICT'S  RECOVERY  FROM 
STORM  DAMAGE, 

San    Lorenzo    Valley    Water    District,    Boulder 

Creek,  CA. 

J.  A.  Evensen. 

Public  Works  PUWOAH,  Vol.  118,  No.  10,  p  71- 

74,  October  1987. 

Descriptors:  'Water  distribution,  'Hydraulic  struc- 
tures, 'Pipelines,  'Flood  damage,  'Maintenance, 
•Storms,  'Damage,  San  Lorenzo  Valley  Water 
District,  California,  Water  mains,  Landslides,  Poly- 
ethylene, Plastics. 
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The  San  Lorenzo  Valley  was  declared  a  Federal 
Disaster  Area  after  severe  winter  storms  in  1982 
and  1^83  caused  extensive  damage  to  the  water 
district.  Temporary  emergency  repairs  included 
installation  or  aluminum  irrigation  piping  to  pro- 
vide raw  water  from  a  new  diversion.  Rediscov- 
ered during  the  emergency  repairs  was  an  old 
wooden  flume  trail  dating  to  the  early  1900s.  The 
trail  became  the  new  route  for  a  diversion  struc- 
ture. Prison  labor  was  used  to  clear  log  jams  and 
debris  at  little  cost  to  the  District.  Since  the  route 
for  the  transmission  mains  snaked  along  a  mountain 
slope  in  an  area  of  no  roads,  a  lightweight,  high 
density  polyethylene  pipe,  Driscopipe,  was  chosen. 
Pipe  qualities  pertinent  to  this  project  were  cost- 
effective  butt  fusion  without  couplings,  ability  to 
be  cold  bent  to  a  radius  of  20-40  times  the  pipe 
diameter,  ability  to  be  installed  either  above  or 
below  ground,  and  nonbreakage  if  the  water 
freezes.  Thermal  expansion  and  contraction  were 
considered  in  installation.  Helicopters  were  used 
extensively  to  deliver  pipe  and  equipment.  The 
project  was  finished  in  8  months  of  work  over  two 
construction  seasons.  A  severe  winter  storm  in 
February  1986  did  not  damage  the  surface  water 
diversion  structures,  but  a  landslide  in  an  inaccessi- 
ble area  damaged  the  transmission  line,  burying 
250  ft  under  30  ft  of  debris  and  cutting  off  the 
water  flow.  The  buried  line  was  abandoned  and 
new  Driscopipe  installed  across  the  top  of  the 
slide.  (Cassar-PTT) 
W88-05345 

ELASTO-PLASTIC  SEISMIC  RESPONSE  OF  3- 
D  EARTH  DAMS:  THEORY, 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Civil  Engineering. 

For  primary   bibliographic   entry   see   Field   8D. 

W88-05371 


ELASTO-PLASTIC  SEISMIC  RESPONSE  OF  3- 
D  EARTH  DAMS:  APPLICATION, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field   8D. 

W88-05372 


EVALUATING    PORE    PRESSURE    IN    EM- 
BANKMENT DAMS, 

Motor-Columbus    Ingenieurunternehmung    A.G., 

Baden  (Switzerland). 

For   primary   bibliographic   entry   see   Field   8D. 

W88-05397 


SEALING  WELL  CASING:  AN  IDEA  WHOSE 
TIME  HAS  COME, 

For  primary  bibliographic  entry  see  Field   5G. 
W88-05549 


TRIBUTARY    RESPONSE   TO    LOCAL   BASE 
LEVEL  LOWERING  BELOW  A  DAM, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Earth 

Resources. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-05550 


VIBRATIONS  IN  PENSTOCKS, 

Bharat  Heavy  Electricals  Ltd.,  Hyderabad  (India). 
S.  K.  Bhave,  C.  L.  Acharekar,  C.  B.  N.  Murthy, 
and  S.  K.  Goyal. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  39,  No.  11,  p  41-43,  November 
1987.  8  fig,  2  tab,  5  ref. 

Descriptors:  'Penstocks,  'Vibrations,  *Hydraulic 
structures,  Case  studies,  Fundamental  exciting  fre- 
quencies, India,  Pipes,  Powerplants,  Pressure 
waves,  Waves,  Ring  stiffeners. 

In  spite  of  the  lack  of  international  standards  for 
the  limits  of  penstock  vibration,  potentially  danger- 
ous vibrations  can  be  recognized  although  their 
sources  cannot  always  be  found  or  eliminated. 
Detailed  analysis  is  required  to  find  the  fundamen- 
tal exciting  frequency  to  help  identify  the  exciting 
source.  A  case  study  of  penstock  vibration  at  an 
Indian  hydro  powerplant  is  presented.  Severe  vi- 


brations with  an  amplitude  of  5-6  millimeter!  win- 
observed  on  each  of  the  penstocks  of  a  3  x  4.8  M  W 
hydropower  station  where  Francis  turbines  oper- 
ate under  a  38  meter  head  with  a  rotation  speed  of 
333.3  revolutions/minute.  The  vibration  and  noise 
spectrum  analyses  that  were  carried  out  to  deter- 
mine the  exact  nature  of  the  problem  are  detailed. 
In  this  case,  the  penstock  vibrations  were  caused 
by  self-excited  pressure  waves.  In  order  to  elimi- 
nate them,  either  a  change  in  length  and/or  diame- 
ter of  the  penstocks,  or  interconnection  of  the 
penstocks  would  be  required;  neither  was  consid- 
ered feasible.  However,  when  the  penstocks  were 
reinforced  with  ring  stiffeners  to  change  their  natu- 
ral frequency,  the  vibrational  problems  were  elimi- 
nated. (Wood-PTT) 
W88-05582 


CONCRETE   EXPANSION   AT  THE   RIHAND 
DAM,  INDIA, 

For  primary  bibliographic  entry  see  Field  8F. 

W88-05583 


INTERFACE  SMEARED  CRACK  MODEL 
ANALYSIS  OF  CONCRETE  DAMS  IN  EARTH- 
QUAKES, 

Military  Academy,  West  Point,  NY.  Dept.  of  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  8F. 
W88-05627 


EFFECTS  OF  UNCERTAINTIES  ON  OPTIMAL 
RISK-BASED  DESIGN  OF  HYDRAULIC 
STRUCTURES, 

Wyoming  Water  Research  Center,  Laramie. 
For  primary  bibliographic  entry  see  Field  6A. 
W88-05643 


HYDRAULIC  MODEL  STUDIES  OF  UPPER 
STILLWATER  DAM  STEPPED  SPILLWAY 
AND  OUTLET  WORKS, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-05694 


DYNAMIC  EFFECTIVE  STRESS  FINITE  ELE- 
MENT ANALYSIS  OF  DAMS  SUBJECTED  TO 
LIQUEFACTION, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 
D.  W.  Harris 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Bureau  of  Recla- 
mation Report  No.  REC-ERC-86-4,  December 
1986.  45  p,  39  fig,  9  tab,  24  ref,  2  append. 

Descriptors:  'Stress,  *Hydraulic  structures, 
•Dams,  Water  pressure,  Embankments,  Model 
studies,  Interstitial  water,  Mathematical  studies, 
Soil  water,  Algorithms,  Earthquake  engineering. 

The  demand  for  safe  facilities,  especially  those  of 
great  sensitivity  and  importance  such  as  large  em- 
bankment dams,  nuclear  powerplants,  and  offshore 
structures,  has  affirmed  the  need  for  improved 
analysis  tools  for  evaluating  their  load-deformation 
responses  and  strength  behavior,  especially  in 
earthquake-prone  regions.  The  dynamic  stress- 
strain,  strength,  and  pore  water  pressure  behavior 
of  water-saturated  soils  in  embankment  dams  and 
their  foundations  is  highly  nonlinear  and  quite  dif- 
ficult to  model  in  a  realistic  manner.  This  report 
presents  a  simplified  nonlinear  finite  element  analy- 
sis technique  that  incorporates  many  of  the  impor- 
tant features  of  more  rigorous  procedures,  yet  re- 
quires input  parameters  that  can  be  obtained  from 
standard  laboratory  tests.  Thus,  it  can  be  applied  to 
predict  the  complex  load-deformation  and  pore 
water  pressure  behavior  of  large  dams.  Analyses  of 
established  field  cases  show  that  the  technique  is 
feasible  as  a  working  tool.  The  analysis  algorithm 
is  based  on  an  uncoupled  relationship  between  soil 
skeleton  deformations  and  pore  water  pressure  as 
opposed  to  the  coupled  equations  used  in  Biot- 
analysis.  Comparisons  between  analytical  predic- 
tions and  laboratory  and  field  experience  show  that 
the  procedure  is  quite  satisfactory.  (Author's  ab- 
stract) 


WKK-05695 

HURRICANE  PROTECTION  STRUCTURE 
FOR  LONDON  AVENUE  OUTFAL1  (ANAL, 
LAKE  PONTCHARTRAIN,  NEW  ORLEANS, 
LOUISIANA.  HYDRAULIC  MODEL  INVESTI- 
GATION, 

Army  Engineer  Waterways  Experiment   Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
For  primary  bibliographic  entry  see  Field  8B. 
W88-05699 


STANDARD  MODEL  DESIGNS  FOR  RURAL 
WATER  SUPPLIES. 

World   Health   Organization,   Copenhagen   (Den- 
mark). Regional  Office  for  Europe. 
World   Health   Organization,   Copenhagen,   Den- 
mark. 1986.  235  p,  136  fig,  12  tab. 

Descriptors:  "Model  studies,  'Water  conveyance, 
•Rural  areas,  *Water  management,  'Design  stand- 
ards, *Water  demand,  Hydraulic  design,  Flow  pro- 
files, Water  storage,  Wells,  Pumps,  Water  quality, 
Guidelines,  Water  supply,  Czechoslovakia,  Eastern 
Europe. 

The  design  for  a  new  water  supply  system  must  be 
hydraulically  and  structurally  sound  as  well  as 
financially  feasible.  World  Health  Organization  has 
previously  provided  guidance  on  a  range  of  de- 
signs for  engineering  components  useful  in  rural 
water  supplies.  The  standard  model  design  ap- 
proach presents,  in  easily  interpreted  forms,  a 
series  of  designs  for  the  different  units  in  a  water 
supply  system;  these  can  be  applied  and  combined 
in  different  arrangements,  in  order  to  cover  as 
wide  a  range  of  situations  as  possible.  The  designs 
are  intended  to  be  used  by  smaller  water  enter- 
prises or  municipalities  to  prepare  their  own 
schemes  with  the  maximum  use  of  their  own  engi- 
neering and  technical  capabilities.  This  approach 
also  has  the  advantage  of  standardizing  the  equip- 
ment used  within  an  area,  region  or  district.  This 
facilitates  its  operation,  and  maintains  a  certain 
design  standard  that  would  be  impossible  if  each 
community  prepared  designs  to  satisfy  its  own 
requirements.  Although  this  publication  is  intended 
to  present  one  approach  to  the  development  of 
standard  model  designs  for  water  supply,  some 
basic  information  on  the  Socialist  Autonomous 
Province  of  Kosovo  (Czechoslovakia)  is  included 
to  show  the  general  context  within  which  the 
work  was  undertaken,  and  where  the  case  studies 
occur.  Basic  design  criteria  for  these  models  must 
consider:  (1)  water  demand;  (2)  water  pressure;  (3) 
water  flows;  (4)  storage  capacity;  and  (5)  water 
quality.  Standard  model  designs  such  as  spring 
intake  structures,  bored  deep  wells,  dug  wells, 
pumping  stations,  aeration  stations,  and  water  main 
ancillary  chambers,  are  presented,  along  with  the 
application  of  standard  model  designs  to  12  com- 
munities in  Eastern  Europe.  (Lantz-PTT) 
W  88-05702 


NONLINEAR  RESPONSE  OF  CONCRETE 
GRAVITY  DAMS  TO  STRONG  EARTHQUAKE- 
INDUCED  GROUND  MOTION, 

JAYCOR,  Vicksburg,  MS. 
P.  F.  Mlakar. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  AD-A181  616. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Technical  Report  No.  SL-87-7,  March  1987.  Final 
Report.  72  p,  24  fig,  6  tab,  31  ref.  DOA  Contract 
No.  DACW39-85-M-4964. 

Descriptors:  *Concrete  dams,  *Earthquake  engi- 
neering, *Cracks,  Finite  element  method,  Hydrau- 
lic structures,  Mathematical  studies,  Seismic 
motion,  Dams. 

An  investigation  of  the  behavior  of  concrete  gravi- 
ty dams  subjected  to  earthquake  motions  of  suffi- 
cient strength  to  induce  cracking,  is  documented. 
Nonlinear,  dynamic,  finite  element  analyses  of 
three  dams  subjected  to  the  Parkfield  earthquake 
motion  are  conducted  with  the  ADINA84  code.  In 
the  analyses  the  essential  characteristics  of  static 
preloading,  bidirectional  seismic  motion,  dynamic 
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concrete  cracking,  and  hydrodynamic  interaction 
are  modeled.  The  results  show  that  cracked  zones 
can  propagate  through  the  cross  sections  at  various 
elevations.  When  excited  by  an  earthquake  motion 
of  sufficient  strength  to  initiate  cracking,  the  three 
dams  considered  cracked  completely  through  their 
cross  sections.  In  some  cases,  this  cracking  pro- 
gressed through  stable  stages  and  in  others,  it  was 
virtually  instantaneous.  The  cracking  through  the 
dam  cross  sections  occurred  at  the  base,  at  the 
elevation  of  downstream  slope  change,  and  at  a 
lower  elevation.  The  shortest,  structure  considered 
cracked  through  its  base  while  the  taller  ones 
cracked  through  the  upper  elevations.  A  recently 
published  procedure  conservatively  evaluated  the 
safety  of  the  four  cases  considered.  However,  in 
two  cases  the  simplified  analysis  procedure  incor- 
rectly located  the  elevation  at  which  cracking 
occurs  through  the  cross  section.  The  sliding  block 
analysis  is  a  rational  basis  to  estimate  the  perma- 
nent relative  displacements  along  cracked  planes 
through  a  dam  cross  section.  (Lantz-PTT) 
W88-05755 


RECOMMENDATIONS:  LOAD  TRANSFER 
CRITERIA  FOR  PILES  IN  CLAV, 

Toledo  Univ.,  OH.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  8D. 
W88-05757 


IN  SrrU  REPAIR  OF  DETERIORATED  CON- 
CRETE IN  HYDRAULIC  STRUCTURES  LABO- 
RATORY STUDY, 

Brookhaven  National  Lab.,  Upton,  NY.  Process 

Sciences  Div. 

For  primary  bibliographic  entry  see  Field  8F. 

W88-05758 


CONSTRUCTION  OF  DRILLED  PIER  FOUN- 
DATIONS, 

D.  M.  Greer,  and  W.  S.  Gardner. 

John  Wiley  and  Sons,  New  York,  NY.  1986.  246  p. 

Descriptors:  'Concrete  construction,  *Drilled 
piers,  •Construction,  'Foundations,  *Piers,  Struc- 
tural engineering,  Caissons,  Hydraulic  structures, 
Construction  methods,  Excavation,  Trenches, 
Drill  holes. 

This  book,  for  contractors,  engineers,  architects, 
and  developers,  discusses  the  equipment  and  tech- 
niques involved  in  the  construction  of  cast-in-place 
concrete  foundations  for  which  the  excavation  is 
made  by  an  earth-  or  rock-boring  machine.  Such  a 
foundation  element,  primarily  used  for  the  support 
of  structures,  is  variously  called  a  'drilled  pier,'  a 
'drilled  caisson,'  a  'drilled  shaft,'  or  a  'large-diame- 
ter bored  pile'.  The  type  of  drilled  pier  or  caisson 
is  often  identified  by  the  prefixes  'straight  shaft,'  or 
'belled'  or  'underreamed,'  denoting  respectively  a 
constant-diameter  and  an  enlarged-base  shaft.  Simi- 
larly, the  term  'socketed'  denotes  a  shaft  drilled 
into  rock  to  form  a  'rock  socket'  which  provides 
the  primary  resistance  to  the  applied  load.  There 
are  other  types  of  large-diameter  drilled  holes  in 
underground  construction,  in  addition  to  the  instal- 
lation of  foundations  for  structures,  which  are  im- 
portant enough  to  merit  consideration  in  a  book  of 
this  sort.  Some  of  these  are:  very  large  diameter 
drilled  holes  for  access  shafts,  missile  silos,  mineral 
exploration,  and  so  on;  slanted  or  battered  holes 
for  tieback  anchors,  drainage,  or  other  uses  (in- 
cluding batter  piles);  retaining  walls  and  bracing 
for  excavations  (both  tieback  and  cantilevered 
types);  slurry  trench  construction  (for  seepage 
cutoff  or  for  load-bearing  walls);  and  landslide 
stabilization  piers  and  drains.  The  book  does  not 
include  consideration  of  driven  piles,  drilled-in 
piles  (augered  piles),  'displacement  caissons,'  or 
'pressure-injected  footings'  (Franki  piles).  Nor  does 
it  cover  drilled  or  mole-excavated  tunnels.  It  deals 
only  with  installations  in  large-diameter  machine- 
drilled  (or  bored)  holes  which  have  had  all  the  soil 
removed  (and  usually,  but  not  always,  all  the 
water).  (Lantz-PTT) 
W88-05783 


FOUNDATION     DESIGN    AND    CONSTRUC- 
TION, 


M.  J.  Tomlinson. 

Longman  Scientific  and  Technical,  Essex,  Eng- 
land. 1986.  842  p. 

Descriptors:  'Foundations,  'Design  standards, 
'Construction,  Site  selection,  Soil  mechanics,  Geo- 
hydrology,  Piers,  Caissons,  Piles,  Cofferdams, 
Groundwater,  Earthquakes,  Deterioration,  Struc- 
tural engineering,  Hydraulic  engineering. 

This  book  provides  a  manual  of  foundation  design 
and  construction  methods  for  the  practicing  engi- 
neer, and  is  not  intended  to  be  a  textbook  on  soil 
mechanics.  However,  it  does  include  examples  of 
the  application  of  this  science  to  foundation  engi- 
neering. This  fifth  edition  contains  new  material  on 
methods  of  calculating  the  bearing  capacity  and 
settlement  of  foundations  on  rocks  has  been  includ- 
ed as  well  as  information  on  the  application  of 
computer-based  techniques  to  foundation  engineer- 
ing. Chapter  topics  are:  site  investigations  and  soil 
mechanics;  general  principles  of  foundation  design; 
foundation  design  in  relation  to  ground  move- 
ments; spread  foundations,  buoyancy  rafts  and 
basements  (box  foundations);  pier  and  caisson  foun- 
dations; piled  foundations;  foundation  construction; 
cofferdams;  geotechnical  processes;  shoring  and 
underpinning;  and  protection  of  foundation  struc- 
tures against  attack  by  soils  and  groundwater. 
(Lantz-PTT) 
W88-05804 


GALLIPOLIS  LOCK  INTAKE  VORTEX 
STUDY,  OHIO  RIVER:  HYDRAULIC  MODEL 
INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-05855 


WAVE  TRANSMISSION  CHARACTERISTICS 
OF  VARIOUS  FLOATING  AND  BOTTOM- 
FIXED  RUBBER-TIRE  BREAKWATERS  IN 
SHALLOW  WATER:  EXPERIMENTAL 

MODEL  INVESTIGATION, 

Coastal  Engineering  Research  Center,  Vicksburg, 
MS. 

For  primary  bibliographic  entry  see  Field  8B. 
W88-05857 


PROCEDURES  AND  DEVICES  FOR  UNDER- 
WATER CLEANING  OF  CIVIL  WORKS 
STRUCTURES, 

Naval  Civil  Engineering  Lab.,  Port  Hueneme,  CA. 
C.  A.  Keeney. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  ADA-188814. 
Price  codes:  A04  in  paper  copy;  A01  in  microfiche. 
Technical  Report  REMR-CS-8,  November  1987. 
Final  Report.  52  p,  20  fig,  2  tab,  16  ref,  append. 

Descriptors:  'Hydraulic  structures,  'Maintenance, 
'Underwater  cleaning,  'Cleaning,  Scrapers,  Jets, 
Nozzles,  Dredges,  Air  lifts,  Performance  evalua- 
tion, Comparison  studies,  Underwater. 

Civil  works  structures  must  be  continually  evaluat- 
ed for  structural  safety,  stability,  and  operational 
adequacy.  Proper  inspection  and  evaluation  of 
them  to  identify  deficiencies  will  usually  require 
some  type  of  cleaning  of  the  structure.  A  wide 
variety  of  underwater  cleaning  tools  and  method- 
ologies have  been  developed  and  are  currently  in 
use  in  the  off-shore  oil  industry  and  by  the  U.S. 
Navy.  These  tools  range  from  hand-held  scrapers 
to  powered  tools  and  high-pressure  waterjets.  Sev- 
eral tools  have  been  specifically  designed  for  re- 
moval of  underwater  debris.  These  tools  include 
jet  educators,  dredges,  and  air  lifts.  This  report 
summarizes  underwater  cleaning  procedures  and 
devices  that  are  appropriate  for  use  on  civil  works 
structures.  The  application,  advantages,  disadvan- 
tages, and  operation  of  each  type  of  equipment  are 
discussed,  along  with  recommendations  for  those 
tools  best  suited  for  specific  conditions.  (Author's 
abstract) 
W88-05859 


LIFT  GATE  FOR  LOCKPORT  LOCK  ILLINOIS 
WATERWAY:  HYDRAULIC  MODEL  INVESTI- 
GATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8C. 

W88-05914 
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EFFECTS  OF  NONLEVEL  PLACEMENT  ON 
ACCURACY  OF  LONG-THROATED  FLUMES, 

Agricultural    Research    Service,    Phoenix,    AZ. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-05144 


ANALYTICAL    SOLUTION    OF    SIMPLIFIED 
SURGE  FLOW  EQUATIONS, 

Technische    Univ.    Muenchen    (Germany,    F.R.). 
Dept.  of  Waterworks  and  Water  Management. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-05146 


VELOCITY    HEAD    CONSIDERATIONS    FOR 
TRICKLE  LATERALS, 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  En- 
gineering. 
For  primary  bibliographic  entry  see  Field  3F. 

W88-05147 


FLOW  THROUGH  SIDE  SLOTS, 

Detroit  Water  and  Sewerage  Dept.,  MI. 

M.  A.  Gill. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEDDU,  Vol.  113,  No.  5,  p  1047-1057,  October 

1987.  5  fig,  1  tab,  13  ref. 

Descriptors:  'Spatially  varied  flow,  'Open-chan- 
nel flow,  'Varied  flow,  'Channels,  'Side  slots, 
'Hydrodynamics,  'Head  loss,  'Model  studies, 
Flow,  Mathematical  studies,  Sewers,  Equations, 
Friction. 

Theoretical  analysis  of  flow  through  side  slots  is 
presented  as  a  special  case  of  spatially  varied  flow. 
Frictional  head  loss  in  the  parent  channel  over  the 
length  of  the  slot  is  ignored.  The  channel  is  also 
assumed  to  have  a  negligible  slope.  Two  flow 
situations  are  analyzed:  free-surface  flow  in  the 
parent  channel  and  pressure  flow.  Simple  algebraic 
solutions  are  obtained  for  nearly  frictionless  flows 
and  nearly  horizontal  channels.  These  simplifica- 
tions are  valid  for  relatively  short  side  slots  (as  in 
sewers).  Application  of  the  given  solutions  is  illus- 
trated through  three  numerical  examples.  (Au- 
thor's abstract) 
W88-05165 


RESIDENCE     TIME      DISTRIBUTIONS      OF 
SHALLOW  BASINS, 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Civil 

and  Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-05183 


RISK  MODEL  FOR  STORM  SEWERS  WITH 
SUBMERGED  OUTLETS, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Civil 
Engineering. 
A.  O.  Akan. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  113,  No.  6,  p  1376-1384,  Decem- 
ber 1987.  2  fig,  14  ref. 

Descriptors:  'Risk  analysis,  'Rainfall-runoff  rela- 
tionships, 'Storm  sewers,  'Model  studies,  'Sub- 
merged outlets,  Runoff,  Rainfall,  Mathematical 
studies,  Prediction,  Equations,  Estimating. 

The  capacity  of  a  storm  sewer  system  with  a 
submerged  outlet  is  affected  by  the  downstream 
boundary  condition,  i.e.,  by  the  water  level  sub- 
merging the  system  outlet.  Thus,  uncertainties  re- 
sulting from  the  randomness  of  the  downstream 
water  level  and   the  rainfall   events  exist  in  the 
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design  of  storm  sewer  systems  with  submerged 
outlets.  A  dynamic  risk  model  is  proposed  for 
storm  sewer  systems  with  submerged  outlets  [he 
model  considers  hydrologic  uncertainties  as  well  as 
those  resulting  from  the  randomness  of  the  down- 
stream water  level  submerging  the  system  outlet. 
The  model  can  be  applied  to  calculate  the  compos- 
ite hydrologic/hydraulic  risk  for  all  the  sewers 
affected  by  the  condition  of  the  outlet  in  a  sequen- 
tial manner,  starting  from  the  one  closest  to  the 
outlet  and  proceeding  systematically  in  the  up- 
stream direction.  In  the  example  used  here,  which 
involved  only  a  single  sewer  and  rather  simple 
probability  density  functions,  the  composite  risk 
was  consistently  higher  than  the  hydrologic  risk. 
The  difference  could  be  attributed  to  the  uncer- 
tainties in  downstream  boundary  conditions,  which 
are  taken  into  account  only  when  calculating  the 
composite  risk.  (Alexander-PTT) 
W88-05187 


DIRECT  THEORY  FOR  WAVES  APPROACH- 
ING A  BEACH, 

California  Univ.,  Berkeley.  Dept.  of  Naval  Archi- 
tecture and  Offshore  Engineering. 
J.  J.  Shields. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8624936.  Ph.D  Dissertation,  1986.  131 
p,  27  fig,  1  tab,  59  ref,  2  append. 

Descriptors:  *Wave  action,  'Wave  propagation, 
•Shoals,  'Shallow  water,  'Numerical  analysis, 
Mathematical  equations,  Flow  discharge,  Beaches, 
Solitary  waves,  Gravity  waves. 

A  direct  theory  for  inviscid  shallow-water  flow 
was  applied  to  the  problem  of  shoaling  water 
waves.  A  version  of  the  general  direct  theory  for 
unsteady,  inviscid  flow  was  derived.  Equations  to 
recover  those  of  Green  and  Naghdi  by  an  algebra- 
ic transformation  were  derived  in  a  straightfor- 
ward application  of  a  variational  procedure  called 
'the  method  for  reduction  of  ordinary  differential 
equations'  due  to  Kantorovich.  A  coordinate  trans- 
formation that  maps  the  bounding  surfaces  of  the 
physical  fluid  to  coordinate  planes  in  model  spaces 
was  introduced,  resulting  in  significant  simplifica- 
tions of  the  general  equations.  The  problem  of 
steady,  two-dimensional  gravity  waves  over  a  hori- 
zontal bottom  was  studied.  The  direct  theory  was 
applied  to  the  problem  of  wave  shoaling.  The 
theory  was  found  to  be  a  very  powerful  approxi- 
mate method  for  shallow-water  waves,  and  for  the 
problem  of  wave  shoaling  in  particular.  Advan- 
tages in  accuracy  relative  to  perturbation  theories 
were  demonstrated.  The  theory  appears  to  con- 
verge faster  and  includes  physics  wholly  absent  in 
comparable  low-order  approximations.  Steady- 
state  analysis  indicates  that  the  direct  theory  is 
valid  for  a  much  broader  range  of  relative  depth; 
at  the  third  level  of  approximation  this  encom- 
passes all  depths  for  which  the  bottom  has  an 
effect.  A  drawback  of  the  theory  is  the  extreme 
algebraic  complexity  of  the  equations  for  higher- 
order  approximations.  (Cremmins-AEPCO) 
W88-05217 


STABILITY    LIMITS    OF    HYDROELECTRIC 
POWER  PLANTS, 

Instituto  Costarricense  de  Electricidad,  San  Jose. 
For  primary  bibliographic  entry  see  Field  8C. 
W88-05374 


SPILLWAY  CHUTE  AERATION, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland).    Versuchsanstalt    fuer    Wasserbau, 

Hydrologie  und  Glaziologie. 

P.  Rutschmann,  and  P.  Volkart. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  40,  No.  1,  p  10-15,  January  1988.  7 

fig,  Href. 

Descriptors:  'Spillways,  'Spillway  aeration,  'Cav- 
itation, 'Hydraulics,  'Aeration,  Air  entrainment, 
Chutes,  Mathematical  equations,  Mathematical 
studies,  Model  studies,  Pumps,  Hydraulic  design, 
Flow  characteristics. 

Model  and  prototype  measurements  of  aeration 
devices  installed  to  prevent  cavitation  erosion  in 


high  velocity  spillway  flows  have  been  published 
by  various  authors.  However,  the  subpressure  vari- 
ation under  the  jet  has  often  been  neglected  in  the 
calculation  of  air  entrainment  because  of  the  lack 
of  adequate  theory.  Especially  for  physical  models, 
which  can  reproduce  only  part  of  the  width  of  the 
prototype  chute,  this  simplification  can  be  mislead- 
ing. Therefore,  the  translation  of  model  to  proto- 
type data  has  often  been  faulty.  A  theory  about  the 
subpressure  variation  is  presented  and  the  influence 
of  the  supply  duct  arrangement  on  air  entrainment 
is  demonstrated.  (Author's  abstract) 
W88-05395 


DISCHARGE  CHARACTERISTICS  OF  GATED 
STANDARD  SPILLWAYS, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Chaire  de  Constructions  Hydraulics. 
W.  H.  Hager. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.  1,  p  15-16,  21-26,  January 
1988.  9  fig,  5  ref,  append. 

Descriptors:  'Spillway  gates,  'Hydraulics,  'Flow 
characteristics,  'Flow  discharge,  Spillways,  Math- 
ematical equations,  Mathematical  studies,  Model 
studies,  Gates,  Hydraulic  design,  Hydraulic  prop- 
erties, Discharge  equations. 

The  discharge  equation  for  flow  over  a  gated 
standard  spillway,  currently  determined  according 
to  a  method  proposed  by  the  US  Army  Corps  of 
Engineers,  is  modified.  Based  on  various  model 
tests,  a  simpler  and  more  general  relationship  is 
presented.  Although  the  geometrical  configuration 
and  the  various  flow  parameters  require  a  complex 
computation  of  the  governing  flow  features,  the 
final  result  is  quite  simple  to  apply.  The  effects  on 
discharge  of  the  significant  quantities,  such  as  the 
position  of  the  gate  trunnion,  the  gate  radius,  the 
spillway  geometry  and  the  head  on  it,  are  account- 
ed for  in  the  proposed  discharge  relationship.  The 
main  flow  features  encountered  on  gated  spillways 
are  discussed.  (Author's  abstract) 
W88-05396 


FLUID  MECHANICS  OF  FRACTURE  AND 
OTHER  JUNCTIONS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-05438 


MODELING  TIDAL  POWER, 

For  primary  bibliographic   entry   see   Field   6G. 
W88-05500 


MODELING    SOLUTE    TRANSPORT    USING 
QUICK  SCHEME, 

Bradford  Univ.  (England).  Dept.  of  Civil  Enginer- 

ing  and  Structural  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-05507 


HYDRAULICS  OF  HORSESHOE  AND  ARCH 
SEWERS, 

Detroit  Water  and  Sewerage  Dept.,  MI. 

M.  A.  Gill. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEDDU,  Vol.  114,  No.  1,  p  179-189,  February 

1988.  4  fig,  6  tab,  7  ref. 

Descriptors:  'Sewers,  'Sewer  hydraulics,  'Hy- 
draulics, Horseshoe  sewers,  Arch  sewers,  Flow 
characteristics,  Hydraulic  properties,  Hydraulic 
tables,  Mathematical  equations,  Uniform  flow, 
Critical  flow,  Flow,  Storm  sewers,  Storm  runoff. 

Horseshoe  and  arch  sewers  have  been  constructed 
in  the  United  States  for  the  transportation  of  large 
flow  rates  of  combined  storm  runoff.  Satisfactory 
hydraulic  analyses  could  previously  only  be  per- 
formed for  circular  sewers  with  the  information 
available  in  hydraulics  and  sewerage  textbooks  or 
for  the  relatively  easily  analyzed  rectangular  and 
square  sewers.  The  collection  of  hydraulic  tables 
previously  published  for  egg  sewers  are  extended 


to  include  tables  for  analyzing  the  borscahoe  and 

arch  sewers.  Hydraulic  tables  are  computed  for 
four  different  sewers,  two  horseshoe  and  two  arch- 
shaped,  and  are  used  for  solving  the  hydraulic 
problems  presented  in  several  numerical  examples 
Approximate  formulae  are  also  given  for  the  com- 
putation of  uniform  and  critical  flows.  (Wood- 
PTT) 
W88-05518 


HYDRAULIC  MODEL  STUDIES  OF  UPPER 
STILLWATER  DAM  STEPPED  SPILLWAY 
AND  OUTLET  WORKS, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 
K.  L.  Houston. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Bureau  of  Recla- 
mation Report  No.  REC-ERC-87-6,  October  1987. 
51  p,  30  fig,  4  tab,  3  ref,  append. 

Descriptors:  'Hydraulic  models,  'Upper  Stillwater 
Dam,  'Energy  dissipation,  'Dams,  'Design  stand- 
ards, 'Spillways,  Hydraulic  structures,  Model 
studies,  Flow  velocity,  Energy,  Stilling  basins, 
Flow  profiles,  Outlets,  Concrete  construction. 

Hydraulic  model  studies  were  made  to  aid  in  the 
design  of  a  stepped  spillway.  Stepped  spillways, 
economically  constructed  of  slip-formed  conven- 
tional concrete,  may  be  used  where  the  stilling 
basin  size  must  be  limited.  An  outlet  works  stilling 
basin,  designed  for  submerged  operation  of  a  14- 
inch  jet-flow  gate,  was  also  studied.  The  results  of 
the  stepped  spillway  model  study  indicated  that 
the  crest  shape  is  vital  to  efficient  hydraulic  oper- 
ation and  that  the  energy  contained  in  the  jet  is 
minimal  because  of  the  tumbling  action  induced  by 
the  steps.  The  maximum  velocity  measured  on  the 
face  of  the  202-foot-high  spillway  near  the  toe  was 
about  41  ft/s.  Energy  dissipation  was  approximate- 
ly 75%  greater  than  it  would  be  for  a  smooth 
conventional  spillway.  This  energy  dissipation  per- 
mitted the  stilling  basin  length  to  be  reduced  from 
200  to  30  ft.  Impact  and  subatmospheric  pressures 
on  the  steps  of  the  spillway  face  were  also  investi- 
gated. The  outlet  works  stilling  basin  was  based  on 
operation  of  the  submerged  14-inch  jet-flow  gate 
under  a  maximum  head  of  207.5  ft  and  a  discharge 
of  29  cu  ft/s.  The  small,  boxlike  stilling  basin 
resembles  the  type  VI  basin  described  in  Bureau  of 
Reclamation  Monograph  No.  25.  The  stilling  basin 
operation  is  independent  of  the  tailwater.  Final 
dimensions  of  the  basin  were  17.5  ft  long  by  9  ft 
wide  by  19  ft  deep  with  a  7-ft  high  end  sill.  Impact 
pressures,  wave  heights,  and  debris  handling  were 
investigated  with  the  model.  (Author's  abstract) 
W88-05694 


HURRICANE  PROTECTION  STRUCTURE 
FOR  LONDON  AVENUE  OUTFALL  CANAL, 
LAKE  PONTCHARTRAIN,  NEW  ORLEANS, 
LOUISIANA.  HYDRAULIC  MODEL  INVESTI- 
GATION, 

Army  Engineer  Waterways  Experiment   Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
J.  R.  Leech. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Technical  Report 
No.  HL-87-16,  December  1987.  Final  Report.  157 
p,  19  fig,  3  tab,  4  photos,  62  plates,  append. 

Descriptors:  'Hurricanes,  'Flood  protection, 
'Outfalls,  'Lake  Pontchartrain,  'New  Orleans, 
Butterfly  gates,  Louisiana,  Hydraulic  structures, 
Hydraulic  models,  Gates,  Flow  control,  Flood 
plain  management,  Canals,  Flood  discharge,  Storm 
runoff. 

A  l:20-scale  physical  model  investigation  was  con- 
ducted to  give  a  three-dimensional  analysis  of  the 
hydraulic  performance  of  a  unique  vertical  butter- 
fly-gated structure,  measure  the  torque  on  each 
gate  shaft  due  to  incoming  and  outgoing  flows,  and 
evaluate  the  effects  of  wave  action  on  the  gates. 
The  model  was  also  used  to  align  the  canal  to 
provide  a  more  uniform  flow  distribution  through 
the  structure  and  measure  the  water-surface  differ- 
entials across  the  structure.  Model  tests  indicated 
that  the  original  design  did  not  perform  as  intend- 
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ed;  therefore,  a  solution  was  obtained  by  modify- 
ing the  geometry  of  the  canal  and  gates  by  trial 
and  error.  The  recommended  crescent  gate  design 
performed  satisfactorily  for  anticipated  incoming 
and  outgoing  flows.  Storm  waves  were  measured 
along  the  reach  of  the  canal  from  the  lake  to  the 
structure  to  determine  the  maximum  wave  heights 
propagating  in  the  canal.  The  model  also  indicated 
that  the  torque  on  each  gate  shaft  decreased  with 
waves  superimposed  during  pumping  operations 
and  increased  with  waves  superimposed  during 
storm  surges.  The  results  of  the  torque  measure- 
ments are  presented  to  give  design  information  for 
sizing  the  dampening  device  which  operates  as  a 
shock  absorber,  the  vertical  shafts,  operating  ma- 
chinery, and  structural  components.  (Author's  ab- 
stract) 
W88-05699 


EVALUATION  OF  VERTICAL  MOTION  SEN- 
SORS FOR  POTENTIAL  APPLICATION  TO 
HEAVE  CORRECTION  IN  CORPS  HYDRO- 
GRAPHIC  SURVEYS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 
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WALNUT  CREEK  FLOOD-CONTROL 

PROJECT,  CONTRA  COSTA  COUNTY,  CALI- 
FORNIA, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
W.  G.  Davis. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Hydraulic  Model 
Investigation.  Technical  Report  No.  HL-87-14, 
October  1987.  Final  Report.  64  p,  2  fig,  22  photos, 
25  plates. 

Descriptors:  *Channel  flow,  "California,  "Flood 
control,  "Hydraulic  models,  "Walnut  Creek,  "Con- 
fluent streams,  Stream  flow,  Flow  profiles,  Man- 
nings equation,  Roughness  coefficient,  Model  stud- 
ies, Channel  improvement,  Mathematical  studies, 
Slopes,  Channels. 

Tests  were  conducted  on  a  1 :25-scale  model  of  the 
Walnut  Creek  channel  to  determine  the  adequacy 
of  proposed  channel  improvements  for  the  Walnut 
Creek  channel,  the  San  Ramon  Bypass  Channel, 
and  their  junction.  The  slopes  of  the  model  were 
initially  adjusted  to  produce  an  energy  gradient 
resulting  from  a  Manning's  n  roughness  factor  of 
0.012  in  the  prototype.  Unsatisfactory  flow  condi- 
tions were  observed  in  the  Walnut  Creek  channel 
upstream  from  the  junction  due  to  entrance  condi- 
tions into  the  high-velocity  channel.  A  wall  was 
installed  which  bridged  the  access  ramp  and  pro- 
vided satisfactory  flow  conditions  in  the  portion  of 
Walnut  Creek  upstream  from  the  junction.  Flow 
exceeded  the  wall  heights  at  several  points  down- 
stream from  the  San  Ramon-Walnut  Creek  junc- 
tion for  both  design  flows  with  their  maximum 
concurrent  flows.  A  40  ft  long  divider  extension 
installed  at  the  junction  greatly  improved  flow 
conditions  in  the  channel  downstream  and  elimi- 
nated overtopping  of  ihe  channel  walls.  The  slopes 
of  the  high-velocity  channel  were  adjusted  to  re- 
produce ths  energy  gradient  resulting  from  a  Man- 
ning's n  roughness  factor  of  0.014  in  the  prototype. 
For  both  design  flow  conditions,  overtopping  of 
the  wall  heights  was  observed  in  the  Walnut  Creek 
channel.  The  width  of  the  San  Ramon  Bypass 
Channel  was  reduced  by  1  ft  to  23  ft  just  upstream 
of  the  junction  and  the  channel  alignment  was 
improved  at  the  junction;  the  slope  of  the  Walnut 
Creek  channel  was  increased  to  0.005  ft/ft  down- 
stream from  the  junction  with  this  slope  main- 
tained in  the  San  Ramon  Bypass  Channel  upstream 
from  the  junction  to  sta  548  +  98;  and  the  slope  of 
the  Walnut  Creek  channel  upstream  from  the  junc- 
tion was  increased  to  0.0185  ft/ft  extending  to  sta 
584+50.  These  modifications  provided  satisfactory 
flow  conditions  for  both  design  flows  in  the  high- 
velocity  channels.  However,  by  steepening  the 
slopes  in  the  Walnut  Creek  channel,  the  upstream 
elevation  of  the  channel  invert  was  increased  1.5  ft, 
which  increased  the  upstream  pool  elevation  to  an 
undesirable  level.  When  flow  through  the  access 
ramp   was   blocked,    channel    efficiency   was   in- 


creased   and    a    satisfactory    pool    elevation    was 
achieved  with  the  design  flow  in  Walnut  Creek. 
(Author's  abstract) 
W88-05709 


HYDRAULIC    PROCESSES     ON     ALLUVIAL 

FANS, 

Nevada   Univ.    System,    Las   Vegas.    Water   Re- 
sources Center. 
For  primary  bibliographic  entry  see  Field  2J. 
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DESIGN   AND   USE   OF   PRESSURE   SEWER 
SYSTEMS, 

Thrasher  Engineering,  Rogers,  AR. 

For  primary   bibliographic   entry  see   Field   5D. 
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GALLIPOLIS  LOCK  INTAKE  VORTEX 
STUDY,  OHIO  RIVER:  HYDRAULIC  MODEL 
INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
R.  A.  Davison. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  ADA-188817. 
Price  codes:  A04  in  paper  copy;  A01  in  microfiche. 
Technical  Report  No.  HL-87-17,  December  1987. 
Final  Report.  65  p,  4  fig,  2  tab,  18  photos,  24 
plates. 

Descriptors:  "Gallipolis  Lock,  "Ohio  River,  "Vor- 
tices, "Hydraulic  models,  Model  studies,  Perform- 
ance evaluation,  Eddies,  Flow  patterns,  Culverts, 
Intakes,  Hydraulic  structures,  Locks,  Canals,  Navi- 
gation. 

The  existing  Gallipolis  Locks  are  located  on  the 
Ohio  River  at  mile  279.2.  Because  of  their  location 
on  an  inside  bend,  the  orientation  for  approach 
channels,  velocity  currents  in  the  river,  and  the 
design  of  the  approach  walls,  entry  of  downbound 
tows  into  the  lock  is  hazardous  and  time  consum- 
ing during  periods  of  high  flow.  As  a  result  of 
increasing  traffic  and  tow  sizes,  these  locks  have 
become  a  serious  problem  to  vessel  movement 
along  the  Ohio  River.  Replacement  locks  will  be 
constructed  in  the  near  future  to  alleviate  these 
problems.  Tests  were  conducted  on  a  l:25-scale 
model  that  reproduced  2,500  ft  of  the  Ohio  River 
beginning  188  ft  upstream  of  the  existing  lock 
guide  wall.  Approximately  250  ft  of  the  width  of 
the  river  was  reproduced.  This  model  was  used  to 
evaluate  the  performance  of  the  intake  structures 
for  the  new  locks.  Two  different  alternate  plans  for 
the  filling  of  the  locks  were  tested.  One  plan  con- 
sisted of  filling  the  lock  through  long  culverts 
extending  from  the  river  to  the  lock  chamber.  The 
other  plan  consisted  of  an  intake  canal  extending 
from  the  river  to  the  guide  wall.  Two  intakes  were 
located  on  the  riverward  side  of  the  new  lock 
approach  wall,  and  one  intake  was  located  in  the 
filling  canal.  Air-entraining  vortices  developed  at 
the  intake  structure  in  both  plans.  The  air-entrain- 
ing vortices  observed  in  both  plans  were  eliminat- 
ed by  modification  to  the  intake  structure.  (Au- 
thor's abstract) 
W88-05855 


WAVE  TRANSMISSION  CHARACTERISTICS 
OF  VARIOUS  FLOATING  AND  BOTTOM- 
FIXED  RUBBER-TIRE  BREAKWATERS  IN 
SHALLOW  WATER:  EXPERIMENTAL 
MODEL  INVESTIGATION, 
Coastal  Engineering  Research  Center,  Vicksburg, 
MS. 

D.  G.  Markle,  and  M.  A.  Cialone. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  ADA-187579. 
Price  codes:  A03  in  paper  copy;  A01  in  microfiche. 
Miscellaneous  Paper  CERC-87-8,  September  1987. 
Final  Report.  40  p,  1  fig,  6  tab,  15  plates,  9  ref, 
append. 

Descriptors:  "Wave  action,  "Breakwaters,  "Shal- 
low water,  Hydraulic  studies,  Rubber  tires,  Hy- 
draulic models,  Waves,  Model  studies,  Wave 
height. 


A  two-dimensional  experimental  model  investiga- 
tion was  conducted  at  a  scale  of  1:4,  model:  proto- 
type, to  determine  and  compare  the  wave  transmis- 
sion characteristics  of  various  floating  and  bottom- 
fixed,  rubber-tire  breakwater  concepts  when 
placed  over  or  on  mild  bottom  slope  in  shallow 
water  and  exposed  to  nonbreaking  and  breaking 
waves.  Wave  transmission  characteristics  of  each 
concept  as  it  corresponds  to  incident  wave  height, 
wave  period,  water  depth,  wave  steepness,  relative 
wave  height,  and  relative  depth  are  presented  in 
both  graphical  and  tabular  form.  The  concepts  are 
ranked  from  best  to  worst  relative  to  the  wave 
protection  they  appear  to  provide  in  a  shallow- 
water  wave  environment.  It  was  found  that  the 
concepts  tested  can  be  ranked  from  best  to  worst 
in  regard  to  their  overall  ability  to  dissipate  inci- 
dent wave  energy,  as  follows:  (1)  For  concepts 
positioned  on  or  over  a  lV-on-55H  (mild)  bottom 
slope  with  their  sea  side  in  a  2.0-ft  water  depth  and 
exposed  to  incident  wave  heights  ranging  from  0.5 
to  1.8  ft  for  wave  periods  of  2.0,  4.0,  6.0,  8.0,  and 
10.0  sec:  Concept  4,  two  rows  of  tires  on  cables, 
two  tiers  high,  Concept  6,  three  bottom-fixed 
Goodyear  modules,  Concept  3,  one  row  of  tires  on 
cables,  two  tiers  high,  Concept  5,  three  floating 
Goodyear  modules,  Concept  7,  one  bottom-fixed 
Goodyear  module,  Concept  2,  tires  on  wooden 
pilings,  No  breakwater,  and  Concept  1,  one  float- 
ing Goodyear  module;  (2)  For  concepts  positioned 
on  or  over  a  lV-on-55H  (mild)  bottom  slope  with 
their  sea  side  in  a  4.0-ft  water  depth  and  exposed  to 
incident  wave  heights  ranging  from  1.0  to  3.0  ft  for 
wave  periods  of  2.0,  4.0,  6.0,  8.0,  and  10.0  sec: 
Concept  9,  two  rows  of  tires  on  cables,  three  tiers 
high,  Concept  8,  one  row  of  tires  on  cables,  three 
tiers  high,  Concept  3,  one  row  of  tires  on  cables, 
two  tiers  high,  Concept  5,  three  floating  Goodyear 
modules,  Concept  6,  three  bottom-fixed  Goodyear 
modules,  and  no  breakwater.  (Lantz-PTT) 
W88-05857 
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POTENTIAL  HYDROENERGY  PRODUCTION 
BY  OPTIMIZATION, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

For   primary   bibliographic  entry  see   Field   6D. 
W88-05156 


HISTORY  OF  WATER  IN  THE  AMERICAN 
WEST:  JOHN  S.  EASTWOOD  AND  'THE  ULTI- 
MATE DAM'  (1908-1924), 

Pennsylvania  Univ.,  Philadelphia.  Dept.  of  Ameri- 
can Civilization. 

For  primary  bibliographic  entry  see  Field  8A. 
W88-05205 


FIELD    PERFORMANCE    OF   CORRUGATED 
POLYETHYLENE  PIPE, 

Ohio  Dept.  of  Transportation,  Columbus. 

For   primary   bibliographic   entry   see   Field   8G. 

W88-05344 


INTAKE  OPERATION  FOR  DEEP  COOLING 
RESERVOIRS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 
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STABILITY  LIMITS  OF  HYDROELECTRIC 
POWER  PLANTS, 

Instituto  Costarricense  de  Electricidad,  San  Jose. 

O.  F.  Jimenez,  and  M.  H.  Chaudhry. 

Journal  of  Energy  Engineering  JFEED9,  Vol.  113, 

No.   2,  p  50-60,  September   1987.  4  fig,   12  ref, 

Append. 

Descriptors:  "Hydraulic  structures,  "Hydraulics, 
"Pipes,  "Elastic  properties,  "Hydroelectric  plants, 
Electric  powerplants,  Powerplants,  Water 
hammer,  Pipe  flow,  Flow,  Penstocks. 

An  analytical  criterion  for  the  stability  of  a  single, 
isolated  hydroelectric  unit  is  derived,  including  the 
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effects  of  water  hammer.  The  elasticity  of  the  pipe 
walls  and  the  compressibility  of  the  water  column 
were  destabilizing  influences  on  the  operation  of  a 
hydroelectric  powerplant.  A  single  hydro-unit  sup- 
plying a  resistive,  isolated  load  was  considered. 
For  systems  having  an  Allievi  parameter  (p)  of  <2 
the  elastic  effect  was  noticeable;  for  systems 
having  a  p  value  of  <1.  the  effect  was  important 
and  should  be  considered  when  studying  the  gov- 
erning characteristics  of  high-head  power  plants. 
(Cassar-PTT) 
W88-05374 


NON-SANITARY    ENGINEERING   FEATURES 
CAN   HELP  ENSURE   A   PLANT'S  SUCCESS, 

Krishna  Engineering  Consultants,  Inc.,  West  Des 

Moines,  IA. 

For  primary  bibliographic  entry  see  Field  5F. 
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DONT  BOTHER  WITH  SECONDARY  CLARI- 
FIER  DISTRIBUTED  INLETS, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Water  Engineering  Research  Lab. 

For  primary   bibliographic   entry  see   Field   5D. 
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RECENT  TRENDS  IN  THE  DESIGN  AND 
LAYOUT  OF  PELTON  TURBINES, 

Norges  Tekniske  Hoegskole,  Trondheim. 

H.  Brekke. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  39,  No.   11,  p  13-16,  November 

1987.  6  fig,  8  ref. 

Descriptors:  'Turbines,  *Pelton  turbines,  'Hydrau- 
lic machinery,  'Hydraulic  design,  Norway,  Design 
criteria,  Design  standards,  Mathematical  equations, 
Runners,  Nozzles,  Jets,  Distributors. 

The  present  generation  of  Pelton  turbines  was  de- 
veloped in  the  1960s  in  Norway  when  the  first 
plans  for  large  Pelton  units  on  the  west  coast  of 
Norway  were  discussed.  The  main  problems  asso- 
ciated with  high-head  Pelton  units  include  fatigue, 
cavitation,  and  sand  erosion.  The  successful  per- 
formance of  a  turbine  depends  on  the  design  of  the 
runner;  the  nozzle  and  distributor  designs  are  also 
important  for  efficient  jets  with  uniform  energy 
distribution.  A  mathematical  expression  was  de- 
rived to  show  that  the  largest  units  with  the  lowest 
number  of  jets  should  be  chosen  if  sand  erosion  is 
expected.  Design  criteria  are  detailed  and  a  brief 
description  of  a  possible  design  of  an  860  MW  ultra 
high-head  turbine  is  presented.  (Wood-PTT) 
W88-05579 


DEVELOPMENTS  IN  THE  DESIGN  OF 
KAPLAN  TURBINES, 

Ljubljana  Univ.  (Yugoslavia).  Faculty  of  Mechani- 
cal Engineering. 
F.  Schweiger,  and  J.  Gregori. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  39,  No.  11,  p  16-20,  November 
1987.  13  fig,  14  ref. 

Descriptors:  'Turbines,  'Hydraulic  machinery, 
'Kaplan  turbines,  Statistical  analysis,  Mathematical 
studies,  Mathematical  equations,  Design  standards, 
Regression  analysis,  Data  interpretation. 

Data  were  collected  from  manufacturers  and  other 
sources  to  provide  a  statistical  evaluation  of 
present  trends  in  the  development  of  Kaplan  tur- 
bines. About  1 20  Kaplan  turbine  units  were  studied 
covering  the  majority  of  the  manufacturers  and 
allowing  comparisons  among  different  design 
methods.  The  information  gathered  permits  quick, 
reliable  estimation  of  basic  Kaplan  parameters;  the 
regression  curve  data  show  limited  scattering.  The 
statistical  curve  of  specific  diameter  vs  specific 
speed  gives  the  average  value  of  the  hydraulic  and 
geometrical  parameters  and  the  results  can  be  used 
with  confidence.  The  graphs  can  be  used  as  a 
statistical  pointer  to  the  future  design  of  Kaplan 
turbines.  Preliminary  studies  on  small  hydro  units 
show  very  close  resemblance  to  the  data  obtained 
on  large  units.  (Wood-PTT) 
W88-05580 


DESIGNING  FRANCIS  TURBINES:  TRENDS 
IN  THE  LAST  DECADE, 

Electroconsult,  Milan  (Italy). 

A.  Lugaresi,  and  A.  Massa. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  39,  No.   11,  p  23-28,  November 

1987.  12  fig,  1  tab,  1  ref. 

Descriptors:  'Francis  turbines,  'Turbines,  'Hy- 
draulic machinery,  'Statistical  analysis,  Mathemat- 
ical equations,  Mathematical  studies,  Design  stand- 
ards, Design  criteria,  Regression  analysis,  Data 
interpretation,  Specific  speed,  Cavitation  coeffi- 
cient, Cavitation. 

Data  from  120  Francis  turbine  units,  including  five 
small  hydro  machines,  were  supplied  by  manufac- 
turers and  evaluated  using  statistical  methods.  The 
scope  of  the  data  covers  machines  designed  since 
1974  and  is  limited  to  parameters,  such  as  specific 
speed  and  cavitation  coefficient,  that  influence  the 
basic  selection  of  the  unit.  The  relationships  de- 
tailed were  calculated  by  linear  regression  with 
simplifications  introduced  when  they  allowed  the 
derivation  of  a  simpler  formula  without  the  intro- 
duction of  significant  errors.  The  results  obtained 
are,  therefore,  accurate  enough  for  preliminary 
design  and  layout  purposes,  and  permit  comparison 
of  various  options;  the  final  selection  of  machines 
should  be  based  on  the  complete  operating  dia- 
gram of  the  machine.  (Wood-PTT) 
W88-05581 


SUBMERSIBLE     SEWAGE     PUMPING     SYS- 
TEMS HANDBOOK. 

For   primary   bibliographic   entry  see   Field   5D. 
W88-05697 


LIFT  GATE  FOR  LOCKPORT  LOCK  ILLINOIS 
WATERWAY:  HYDRAULIC  MODEL  INVESTI- 
GATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
D.  R.  Cooper. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  ADA-188380. 
Price  codes:  A03  in  paper  copy;  A01  in  microfiche. 
Technical  Report  HL-87-15,  October  1987.  Final 
Report.  6  fig,  6  tab,  3  photos,  12  plates. 

Descriptors:  'Lift  gates,  'Locks,  'Illinois  water- 
way, 'Hydraulic  models,  Hydraulic  machinery, 
Hydraulic  structures,  Model  studies,  Gates,  Hy- 
draulic loading. 

The  guard  lift  gate  for  the  Lockport  Lock  will  be 
equipped  to  operate  during  emergency  closure  of 
the  lock  chamber.  This  involves  operation  under 
dynamic  heads.  A  l:24-scale  section  model  of  the 
lock  chamber,  guard  and  service  gate  sills,  the 
guard  gate,  approach  area,  and  lock  chamber  was 
used  to  study  magnitude  and  frequency  of  the 
hydraulic  forces  acting  on  the  lifting  cables  and  the 
flow  conditions  over  the  gate.  Tests  indicated  that 
the  hydraulic  load  increased  as  the  exposed  gate 
height  increased  until  the  exposed  gate  height 
became  approximately  equal  to  60%  of  the  pool 
height.  At  this  point,  the  hydraulic  loads  peaked 
and  began  to  decrease  with  increasing  exposed 
gate  heights.  This  hydraulic  model  investigation 
yielded  hydraulic  loads  less  than  the  calculated 
hydraulic  loads  provided  by  the  US  Army  Engi- 
neer District,  Rock  Island.  Although  some  gate 
vibrations  were  indicated,  they  were  random  and 
small  compared  to  the  magnitude  of  the  total  load. 
(Author's  abstract) 
W88-05914 


8D.  Soil  Mechanics 


SEISMIC  RESPONSE  OF  DAM  WITH  SOIL- 
STRUCTURE  INTERACTION, 

Geological  Survey,  Menlo  Park,  CA. 
G.  N.  Bycroft,  and  P.  N.  Mork. 
Journal     of     Engineering     Mechanics     (ASCE) 
JENMDT,  Vol.  113,  No.  9,  p  1420-1428,  Septem- 
ber 1987.  13  fig,  12  ref. 


Descriptor*    'Dam    foundation*,    'Earthquake*, 

•Seismic    design,    'Soil    mechanics,    engineering. 
Dams,  Design  criteria. 

An  analytical  solution  to  the  response  of  a  long 
trapezoidal-section  dam  on  a  foundation  consisting 
of  an  elastic  half-space  and  subjected  to  simulated 
earthquake  motion  was  developed.  An  optimum 
seismic  design  is  achieved  when  the  cross  section 
of  the  dam  is  triangular.  The  effect  of  soil  structure 
interaction  is  to  lower  the  strain  occurring  in  the 
dam.  A  triangular  cross  section  gives  the  minimum 
volume  and  thus,  cost  of  the  dam,  while  minimiz- 
ing the  base  shear.  It  also  distributes  the  shear  up 
the  height  of  the  dam  in  a  desirable  fashion  regard- 
less of  other  engineering  constraints  determine  the 
shear  moduli  and  base-height  ratio.  Most  dam  de- 
signs do  result  in  a  small  top  width,  partly  because 
of  the  variation  of  water  pressure  with  depth.  Soil- 
structure  interaction  decreases  the  strains.  It  is 
assuring  that  the  seismic  design  requirements  con- 
sidered here  do  not  interfere  with  customary  engi- 
neering practice.  (Alexander-PTT) 
W88-05127 


ELASTO-PLASTIC  SEISMIC  RESPONSE  OF  3- 
D  EARTH  DAMS:  THEORY, 

University  of  Southern  California,   Los  Angeles. 
Dept.  of  Civil  Engineering. 
A.  M.  Abdel-Ghaffar,  and  A.-W.  M.  Elgamal. 
Journal  of  Geotechnical   Engineering  JGENDZ, 
Vol.  113,  No.  11,  p  1293-1308,  November  1987.  6 
fig,  31  ref.  NSF  grant  CEE-8 120757. 

Descriptors:  'Hydraulic  structures,  'Dams,  'Earth 
dams,  'Seismic  properties,  'Earthquakes,  Model 
studies,  Mathematical  models,  Soil  mechanics,  Vi- 
bration, Cost  analysis. 

A  simplified  cost-effective  analytical-numerical 
procedure  is  developed  for  the  nonlinear  hysteretic 
seismic  analysis  of  three-dimensional  (3-D)  nonho- 
mogeneous,  one-zone  earth  dams.  The  procedure 
can  be  applied  efficiently  to  problems  of  the  non- 
linear dynamic  response  of  soil  and/or  soil-struc- 
ture systems.  The  procedure  is  based  on  a  Galerkin 
formulation  of  the  3-D  equations  of  motion  in 
which  the  solution  is  expanded  using  3-D  eigen- 
modes  of  the  linearized  3-D  problem.  The  linear 
mode  shapes  are  obtained  using  low-strain  elastic 
moduli  and  a  variational  energy  approach  utilizing 
both  Hamilton's  principle  and  the  Rayleigh-Ritz 
method.  The  nonlinear  approach  is  based  on  a 
model  discretization  of  the  spatial  domain  in  which 
3-D  linear  modes  are  coupled  due  to  material 
nonlinearity.  The  dynamic  constitutive  behavior  of 
the  dam  materials  is  modeled  using  the  concept  of 
multiyield  surface  incremental  plasticity  in  which  a 
purely  kinematic  hardening  rule  is  adopted.  Spatial 
integrations  are  performed  using  a  numerical 
scheme  in  which  Gaussian  quadrature  is  adopted. 
The  time  integration  of  the  resulting  semidiscrete 
matrix  equation  is  performed  using  the  Newmark 
method.  Finally,  in  the  analysis,  all  three  direction- 
al input  ground  motions  are  considered  simulta- 
neously; nonlinear  dynamic  transient  solutions,  in- 
cluding permanent  deformations,  can  be  obtained 
at  modest  computational  expenses.  (See  also  W88- 
05372)  (Author's  abstract) 
W88-05371 


ELASTO-PLASTIC  SEISMIC  RESPONSE  OF  3- 
D  EARTH  DAMS:  APPLICATION, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 
Civil  Engineering. 

A.-W.  M.  Elgamal,  and  A.  M.  Abdel-Ghaffar. 
Journal  of  Geotechnical  Engineering  JGENDZ, 
Vol.  113,  No.  11,  p  1309-1325,  November  1987.  12 
fig,  1  tab,  9  ref.  NSF  grant  CEE8 1-20757. 

Descriptors:  'Dams,  'Earth  dams,  'Algorithms, 
'Seismic  properties,  'Earthquakes,  Model  studies, 
Soil  mechanics,  Hydraulic  structures,  Mathemati- 
cal models,  Vibration,  Santa  Felicia  Dam,  Califor- 


An  analytical-numerical  procedure  was  applied  to 
compute  the  nonlinear  response  of  an  earth  dam  to 
a  3-D  input  strong  motion  with  recorded  maximum 
acceleration  of  1.2  g  in  the  upstream-downstream 
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direction.  The  dam  used  in  the  study  was  Santa 
Felicia  Dam,  California,  a  modern  rolled-fill  earth 
embankment,  275  ft  high  above  bedrock,  30  ft  wide 
at  the  crest,  and  1275  ft  maximum  length.  Special 
features  of  the  nonlinear  seismic  response  due  to 
the  very  strong  shaking  were  explored.  The  contri- 
bution of  different  modes  to  the  response  of  the 
dam  at  different  locations  was  revealed.  Compre- 
hensive comparisons  were  made  with  results  ob- 
tained by  a  more  elaborate  nonlinear,  3-D,  finite 
element  analysis  of  the  dam.  The  comparison  indi- 
cates that  the  proposed  simplified  analysis  method 
can  be  used  to  reliably  estimate  the  entire  time 
history  of  all  response  quantities  and  the  resulting 
permanent  deformations  of  earth  dams  subject  to 
earthquakes.  Computed  results  agreed  reasonably 
well  with  those  of  the  finite  element  analysis;  fur- 
ther, the  modal  nonlinear  procedure  was  found  to 
be  reasonably  accurate  and  extremely  efficient 
computationally.  (See  also  W88-05371)  (Cassar- 
PTT) 
W88-05372 


EVALUATING  PORE  PRESSURE  IN  EM- 
BANKMENT DAMS, 

Motor-Columbus    Ingenieurunternehmung    A.G., 

Baden  (Switzerland). 

R.  Dungar. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  40,  No.  1,  p  26-29,  January  1988.  3 

fig,  13ref. 

Descriptors:  *Pore  pressure,  'Embankment  dams, 
'Earth  dams,  *Dams,  *Water  pressure,  Pores, 
Porous  media,  Mathematical  equations,  Mathemat- 
ical studies,  Model  studies,  Simulation,  Porosity, 
Stress  analysis,  Stress,  Conwap  Dam,  Philippines, 
Dam  construction,  Dam  design,  Computers. 

Structural  calculations  of  embankment  dams  and 
representation  of  construction  materials  with  spe- 
cial emphasis  on  partial  saturation  conditions  using 
the  latest  methods  of  computer  simulation  are  de- 
scribed. It  is  shown  that  the  pore-water  suction 
pressure  existing  in  partially  saturated  material, 
particularly  those  possessing  a  high  clay  or  silty- 
clay  content,  is  a  fundamental  property  which 
must  be  included  in  the  material  model  for  ade- 
quate computer  simulation.  Inaccurate  model  re- 
sults are  obtained  when  this  pressure  is  neglected, 
even  under  consolidated-drained  triaxial  test  condi- 
tions; the  pore  suction  produces  an  effective  cohe- 
sion. Material  parameters  taken  from  the  presented 
model  simulation  for  the  given  silty  clay,  together 
with  results  from  rockfill  and  filter  materials,  were 
used  in  an  effective  stress  analysis  of  the  Conwap 
dam  in  the  Philippines.  (Wood-PTT) 
W88-05397 


SHAKE-PROOF  DAMS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Geotechnical  Lab. 

W.  Marcuson,  and  M.  L.  Silver. 

Civil  Engineering  CEWRA9,  Vol.  57,  No.  12,  p 

44-47,  December  1987.  1  fig. 

Descriptors:  *Soil  mechanics,  *Dam  stability, 
*Dam  failure,  *Dam  design,  'Embankments,  'Seis- 
mic properties,  Foundation  failure,  Earth  dams, 
Earthquakes,  Liquefaction,  Soil  stability,  Jackson 
Lake  Dam,  Wyoming,  Lower  San  Fernando  Dam, 
California,  Pore  pressure,  Drainage. 

Dams  in  seismic  regions  are  being  modified  to 
strengthen  them  against  future  earthquake  damage. 
About  650  of  the  2,000  Federal  dams  are  located  in 
highly  seismic  areas,  which  are  on  the  Pacific 
Coast  and  in  Wyoming,  Illinois,  South  Carolina, 
and  Utah.  Liquefaction  is  a  phenomenon  of  excess 
soil  water  pressure  which  reduces  the  soil  effective 
stress  to  near  zero.  It  has  caused  numerous  sand 
boils,  slides,  and  instabilities.  Fault  movement  and 
tectonic  ground  movements  are  often  manifested  as 
slides  into  the  reservoir  and  failure  of  spillway  or 
outlet  works.  Remedial  action  for  a  dam  declared 
unsafe  is  classified  as  follows:  (1)  changing  oper- 
ational procedures;  (2)  in  situ  improvement;  (3) 
changing  the  structure;  and  (4)  controlling  undesir- 
able pore  water  pressures.  Operational  changes 
may  include  taking  the  dam  out  of  service,  relocat- 
ing the  downstream  population,  setting  up  a  warn- 


ing system,  and  lowering  the  reservoir  level.  In 
situ  improvements  reduce  liquefaction  by  replacing 
unsatisfactory  material,  altering  material  proper- 
ties, performing  grouting  or  chemical  stabilization, 
and  compacting  soil.  Structural  solutions  include 
adding  a  berm  to  the  downstream  slope,  increasing 
the  freeboard,  and  building  a  new,  adjacent  em- 
bankment. Drainage  control  of  undesirable  pore 
pressures  can  be  achieved  by  using  relief  wells, 
dewatering  systems,  drains,  and  groundwater  con- 
trols such  as  ditches  and  plastic  liners.  (Cassar- 
PTT) 
W88-05481 


GEOTECH  IMPORT:  DEEP  SOIL  MIXING, 

Geo-Con,  Inc.,  Pittsburgh,  PA. 

B.  H.  Jasperse,  and  C.  R.  Ryan. 

Civil  Engineering  CEWRA9,  Vol.  57,  No.  12,  p 

66-68,  December  1987.  2  fig. 

Descriptors:  'Soil  mechanics,  *Dam  stability, 
•Dam  failure,  'Embankments,  'Seismic  properties, 
Foundation  failure,  Earth  dams,  Earthquakes,  Soil 
stability,  Grouting,  Liquefaction,  Jackson  Lake 
Dam,  Wyoming,  Deep  soil  mixing  technique, 
Drilling. 

The  deep  soil  mixing  technique  is  being  used  to 
stabilize  the  Jackson  Lake  Dam,  Wyoming,  which 
is  subject  to  liquefaction  in  case  of  earthquake.  The 
process  mixes  slurry  deep  into  soils  to  improve  the 
strength,  bearing  capacity,  and  impervious  qualities 
without  any  excavation  or  removal.  The  stabilizing 
agent  is  a  very  fluid  water-cement  grout  with  a 
small  amount  of  bentonite  added.  An  auger  pene- 
trates the  soil  as  the  slurry  is  injected.  The  broken 
soil  is  lifted  to  the  mixing  paddles  which  blend  the 
slurry  and  soil.  Use  of  an  auger  of  the  proper 
diameter  permits  construction  of  columns  of  uni- 
form size  in  any  arrangement.  They  can  be  placed 
at  great  depths  with  no  vibration  and  little  noise. 
Other  uses  for  deep  soil  mixing  are  construction  of 
foundations,  underwater  soil  stabilization,  installa- 
tion of  cutoff  walls  to  prevent  contaminant  migra- 
tion, deep  aeration  for  digestion  of  organic  wastes, 
and  stripping  soil  of  volatile  organics.  (Cassar- 
PTT) 
W88-05484 


MICROCAD:  PUSHING  THE  LIMITS, 

For  primary  bibliographic  entry   see   Field   8G. 

W88-05487 


DYNAMIC  EFFECTIVE  STRESS  FINITE  ELE- 
MENT ANALYSIS  OF  DAMS  SUBJECTED  TO 
LIQUEFACTION, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-05695 


RECOMMENDATIONS:  LOAD  TRANSFER 
CRITERIA  FOR  PILES  IN  CLAY, 

Toledo  Univ.,  OH.  Dept.  of  Civil  Engineering. 
A.  G.  Heydinger. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  AD-A181  713. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Technical  Report  ITL-87-1,  January  1987.  Final 
Report.  79  p,  38  fig,  6  tab,  63  ref,  append.  DOA 
Contract  No.  DACW39-84-M-2309. 

Descriptors:  'Clays,  'Soil  properties,  'Piles,  'Hy- 
draulic structures,  Axial  loads,  Rigid  foundations, 
Mathematical  studies,  Instrumentation. 

A  comprehensive  evaluation  was  made  of  load- 
transfer  criteria  for  analysis  of  axially  loaded  piles 
in  clay.  The  US  Army  Corps  of  Engineers  installs 
thousands  of  piles  each  year  in  the  construction  of 
navigational  and  flood  control  structures.  So  that 
these  structures  will  perform  satisfactorily,  not 
only  must  the  capacity  of  the  pile  foundations  be 
adequately  determined  but  the  load-deformation 
behavior  of  the  foundation  must  also  be  predicted 
to  allow  an  analysis  of  the  structure  for  stresses 
and  deformations.  Various  predictive  methods  for 
computing  side  resistance  capacity  and  shear  trans- 
fer versus  vertical  pile  movement,  f-z  curves,  for 


clay  are  presented.  Parametric  studies  were  con- 
ducted to  determine  the  method  that  could  best 
represent  pile  behavior.  Instrumented  pile  loads 
were  used  to  evaluate  the  performance  of  the 
methods  under  actual  field  conditions.  Based  on 
these  investigations,  procedures  for  determining 
side  resistance  and  shear  transfer  versus  vertical 
pile  movement  are  recommended.  (Author's  ab- 
stract) 
W88-05757 


SOLVING  PROBLEMS  IN  SOIL  MECHANICS, 

B.  H.  C.  Sutton. 

Longman  Scientific  and  Technical,  Essex,  Eng- 
land. 1986.  234  p. 

Descriptors:  'Soil  mechanics,  'Mathematical  stud- 
ies, Soil  water,  Soil  stability,  Soil  physics,  Algo- 
rithms, Mathematical  equations,  Slope  stability, 
Textbook. 

The  science  of  soil  mechanics  is  discussed  from 
basic  principles  through  the  more  advanced  as- 
pects by  the  use  of  problems  with  detailed  solu- 
tions. Topics  covered  include  the  physical  and 
mechanical  properties  of  soil,  effects  of  water  on 
soil,  stability  of  slopes,  the  bearing  capacity  of  soil 
and  ways  of  classifying  it  and  improving  its  prop- 
erties. (Lantz-PTT) 
W88-05779 


FOUNDATION    DESIGN    AND    CONSTRUC- 
TION, 

For  primary  bibliographic  entry  see  Field  8A. 
W88-05804 


RESULTS  OF  RESEARCH  FN  SAMPLING 
LOESSIAL  SOIL  FOR  FNPLACE  UNIT 
WEIGHT  DETERMINATIONS, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 
T.  J.  Casias. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB88-1 19748. 
Price  codes:  A03  in  paper  copy;  A01  in  microfiche. 
Bureau  of  Reclamation  Report  No.  REC-ERC-87- 
5,  June  1987.  37  p,  17  fig,  12  tab,  8  ref,  2  append. 

Descriptors:  'Soil  properties,  'Loess,  'Sampling, 
Soil  water,  Dry  weight,  In  situ  tests,  Davis  Creek, 
Hollow-stem  auger,  Geophysics,  Nebraska. 

An  investigation  program  to  evaluate  methods  of 
determining  inplace  dry  unit  weight  in  loessial  soil 
was  developed  and  initiated  by  various  divisions  of 
the  Bureau  of  Reclamation.  Two  locations  at  the 
Davis  Creek  damsite  and  two  locations  along  the 
Mirdan  Canal  (Nebraska)  alignment  were  selected 
for  testing.  The  investigation  program  involved 
continuous  sampling  with  a  6-1/4  inch  (15.9  cm) 
inside  diamter  hollow-stem  auger  sampler  and  con- 
tinuous sampling  with  a  5-inch  (13-cm)  pus-tube 
sampler.  Inplace  dry  unit  weight  and  moisture 
content  were  determined  on  samples  obtained  by 
both  drilling  methods  at  approximately  the  same 
depth  intervals.  Recovery  was  computed  for  all 
samples.  A  gamma-gamma  down-hole  density  tool 
was  then  used  in  each  drill  hole.  Following  com- 
pletion of  the  geophysical  down-hole  unit  weight 
testing,  test  pits  were  excavated  at  all  four  sites. 
Sand-cone  and  surface  nuclear  gauge  tests  were 
made  at  frequent  intervals  in  all  test  pits.  Block 
samples  were  also  obtained  at  frequent  intervals  in 
each  test  pit.  The  sand-cone  method  was  used  as 
the  standard  for  evaluating  all  inplace  dry  unit 
weight  test  data.  Data  from  this  investigation  pro- 
gram provide  trends  produced  by  each  sampling 
and  testing  method.  There  is  some  variation  in  the 
location  and  depth  intervals  of  the  samples  tested. 
(Lantz-PTT) 
W88-05858 


8E.  Rock  Mechanics  and 
Geology 


BOREHOLE  COLOUR  TV  SYSTEMS  FOR  UN- 
DERGROUND EXPLORATIONS, 
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Electric    Power   Development   Co.    Ltd.,   Tokyo 

(Japan). 

For  primary  bibliographic   entry   see   Field   8G. 

W88-05399 


CONCRETE-FACED  ROCKFILL  DAM:  I.  AS- 
SESSMENT, 

J.  L.  Sherard,  and  J.  B.  Cooke. 
Journal    of   Geotechnical    Engineering    (ASCE) 
JGENDZ,  Vol.  113,  No.  10,  p  1096-1112,  October 
1987.  2  fig,  1  tab,  41  ref. 

Descriptors:  'Rockfill  dams,  *Dam  design,  'Dams, 
*Rocks,  Rock  fill.  Concrete-faced  dams,  Compari- 
son studies.  Dam  stability,  Earth  dams,  Earth- 
quakes, Spillways. 

The  concrete-face  rockfill  dam  (CFRD)  is  current- 
ly being  used  with  increasing  frequency  through- 
out the  world.  It  has  substantial  advantages  over 
the  earth-core  rockfill  dam,  the  common  alternate 
dam  type  considered.  The  CFRD  is  considered  to 
have  high  fundamental  safety,  especially  against 
strong  earthquake  shaking,  and  to  be  appropriate 
for  use  for  very  high  dams.  Placing  the  rockfill 
embankment  in  stratified  layers,  with  the  larger 
rocks  in  the  bottom  of  each  layer,  is  desirable 
practice.  Crest  settlements  are  relatively  low,  and 
decrease  in  rate  rapidly  after  the  first  few  years. 
Static  stability  analyses  are  not  used  for  CFRD 
design.  It  is  believed  safe  and  reasonable  to  build 
spillways  over  CFRDs.  (See  also  W88-05546)  (Au- 
thor's abstract) 
W88-05545 


CONCRETE-FACED  ROCKFILL  DAM:  II. 
DESIGN, 

J.  B.  Cooke,  and  J.  L.  Sherard. 
Journal    of   Geotechnical    Engineering    (ASCE) 
JGENDZ,  Vol.  113,  No.  10,  p  1113-1132,  October 
1987.  3  fig,  41  ref. 

Descriptors:  *Rockfill  dams,  *Dam  design,  *Dam 
construction,  *Rocks,  'Concretes,  Dams,  Con- 
crete-faced dams,  Dam  foundations,  Construction, 
Dam  stability,  Reinforcing,  Grouting,  Reinforced 
concrete,  Construction  materials,  Construction 
joints,  Foundation  rocks,  Design  criteria,  Specifi- 
cations. 

A  discussion  of  and  opinions  on  the  main  details  of 
design  and  construction  for  the  concrete-face  rock- 
fill dam,  including  toe  slab  foundation  treatment, 
dimensions,  reinforcing,  and  grouting;  face  slab 
thickness,  concrete  quality,  reinforcing,  joints,  and 
construction;  the  parapet  wall  and  camber;  and 
rockfill  embankment  foundation  treatment,  zoning, 
rock  grading  rock  quality,  and  construction,  are 
presented.  Current  practice  and  recent  trends  are 
assessed  and  commented  upon.  Empirically  de- 
rived specifications  are  offered.  (See  also  W88- 
05545)  (Author's  abstract) 
W88-05546 


GEOLOGICAL  INTERPRETATION  OF  WELL 
LOGS, 

Rider-French  Consulting  Ltd.,  Cambridge  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  7C. 
W88-05782 


REGIONAL     DOUBLE-POROSITY     SOLUTE 
TRANSPORT  IN  THE  CULEBRA  DOLOMITE: 
AN  ANALYSIS  OF  PARAMETER  SENSITIVI- 
TY AND  IMPORTANCE  AT  THE  WASTE  ISO- 
LATION PILOT  PLANT  (WIPP)  SITE, 
INTERA  Technologies,  Inc.,  Austin,  TX. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05852 

8F.  Concrete 


USE   OF   RECLAIMED   WASTEWATER   FOR 
CONCRETE  MIXING, 

Nanyang  Technological  Inst.,  Singapore.  School 
of  Civil  and  Structural  Engineering. 
J.-H.  Tay,  and  W.-K.  Yip. 


Journal  of  Environmental  Engineering  (ASCII) 
JOEDDU,  Vol.  113,  No.  5,  p  1156-1161.  October 
1987.  3  tab,  8  ref. 

Descriptors:  'Reclaimed  wastewater,  'Concrete 
technology,  'Impaired  water  use,  'Concrete 
strength,  Compressive  strength,  Wastewater, 
Waste  disposal,  Concrete. 

The  effects  of  reclaimed  wastewater  on  concrete 
properties  were  studied  using  samples  of  reclaimed 
wastewater  collected  from  the  Jurong  Industrial 
Water  Works  (Singapore).  Concrete  cubes  cast  in 
100-mm  cube  molds  were  used  to  study  the  effect 
of  reclaimed  wastewater  on  concrete  strength.  A 
1:2:4  (cement :sand:coarse  aggregate)  mix  with  a 
water/cement  ratio  of  0.6  was  selected  for  this 
study.  Several  batches  of  concrete  were  investigat- 
ed by  batching  each  mix  with  0%,  25%,  50%, 
75%,  and  100%  of  reclaimed  wastewater  in  the 
total  mixing  water  required  for  each  batch.  The 
concrete  with  0%  of  reclaimed  wastewater  was 
used  as  the  reference  or  control  batch.  The  com- 
pressive strengths  of  concrete  with  various  per- 
centages of  reclaimed  wastewater  in  the  total 
mixing  water  and  at  various  ages  show  a  general 
increase  in  compressive  strengths  with  increased 
percentages  of  reclaimed  wastewater  in  the  total 
mixing  water  for  initial  curing  times  of  3-28  days. 
The  data  from  using  reclaimed  wastewater  and 
potable  water  to  cure  concrete  specimens  cast  with 
100%  potable  mixing  water  indicate  that  the  com- 
pressive strengths  of  the  concrete  cubes  cured 
using  reclaimed  wastewater  are  greater  than  the 
compressive  strength  of  cubes  cured  using  potable 
water.  This  effect  is  greatest  during  the  initial 
curing  period.  There  were  no  adverse  effects  on 
resulting  compressive  strengths  when  concrete 
cubes  were  cured  in  reclaimed  wastewater.  In  fact, 
concrete  cubes  cured  in  this  reclaimed  wastewater 
showed  a  15%  increase  in  28-day  strength  com- 
pared to  those  cured  in  potable  water.  The  gain  in 
compressive  strengths  for  ages  three  months  and 
beyond  became  insignificant.  From  the  results  ob- 
tained, concrete  with  improved  initial  compressive 
strength  could  be  made  with  reclaimed  wastewater 
used  partially  or  totally  for  the  mixing  water. 
(Alexander-PTT) 
W88-05173 


HISTORY  OF  WATER  IN  THE  AMERICAN 
WEST:  JOHN  S.  EASTWOOD  AND  'THE  ULTI- 
MATE DAM'  (1908-1924), 

Pennsylvania  Univ.,  Philadelphia.  Dept.  of  Ameri- 
can Civilization. 

For  primary  bibliographic  entry  see  Field  8A. 
W88-05205 


MONITORING  BHAKRA  DAM, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  8G. 
W88-05398 


CONCRETE-FACED  ROCKFILL  DAM:  I.  AS- 
SESSMENT, 

For  primary  bibliographic  entry  see  Field  8E. 
W88-05545 


CONCRETE-FACED     ROCKFILL     DAM: 
DESIGN, 

For  primary  bibliographic  entry  see  Field  8E. 
W88-05546 


II. 


CONCRETE  EXPANSION  AT  THE  RIHAND 
DAM,  INDIA, 

O.  P.  Datta. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  39,  No.  11,  p  43-44,  November 
1987.  2  fig. 

Descriptors:  'Concrete  dams,  'Gravity  dams, 
'Dams,  'Concrete  technology,  Maintenance, 
Rihand  dam,  India,  Concretes,  Cracks,  Leakage, 
Expansion  joints,  Expansion,  Construction  joints, 
Remedies,  Resins,  Epoxy  resins. 

The  Rihand  concrete  gravity  dam  in  Uttar  Pra- 
desh, India,  was  completed  in  1962.  The  92  m  high 


dam  is  comprised  "i  61  independent,  ik-22  m  wide 
concrete  block*;  the  concrete  used  in  the  conitrui 

tion  of  the  Rihand  dam   ranged   in  strength   from 

175  to  400  kg/sq  cm    I  he  powerhoute  at  the  toe  of 

the  dam  houses  six  50  MW-capacity  turbines,  and 
transformers  and  the  penstock  gallery  are  located 
between  the  toe  of  the  dam  and  the  powerhouse 
During  1972-73,  cracks  in  the  concrete  structures 
and  frequent  tripping  of  the  generating  units  due  to 
high  leakage  volumes  were  noticed.  After  a  de- 
tailed inspection,  a  mathematical  model  was  con- 
structed which  demonstrated  that  repair  of  all 
structures  showing  stress  and  construction  of  a 
functional  expansion  joint  between  the  penstock 
gallery  and  the  powerhouse  were  necessary.  Other 
remedial  measures,  including  injection  of  epoxy 
resin,  application  of  epoxy  to  the  surface,  and 
installation  of  porous  drainpipes  were  recommend- 
ed. It  is  concluded  that,  in  spite  of  an  alkali- 
aggregate  reaction  in  the  dam  body,  there  is  no 
immediate  danger  to  the  safety  of  the  dam  or  its 
appurtenant  works  and  that  the  reservoir  may  be 
filled  to  the  design  level.  However,  it  is  suggested 
that  the  recommended  remedial  measures  be  taken 
and  that  monitoring  of  the  structure  be  continued. 
(Wood-PTT) 
W88-05583 


INTERFACE  SMEARED  CRACK  MODEL 
ANALYSIS  OF  CONCRETE  DAMS  IN  EARTH- 
QUAKES, 

Military  Academy,  West  Point,  NY.  Dept.  of  En- 
gineering. 

R.  H.  Graves,  and  K.  N.  Derucher. 
Journal     of     Engineering     Mechanics     (ASCE) 
JENMDT,  Vol.  113,  No.  11,  p  1678-1693,  Novem- 
ber, 1987.  11  fig,  15  ref,  1  append. 

Descriptors:  'Cracks,  'Concrete  dams,  'Earth- 
quakes, 'Seismic  properties,  'Model  studies,  'Con- 
crete technology,  'Mechanical  failure,  Dams,  Dam 
failure,  Dam  stability,  Strain,  Engineering,  Hy- 
draulic engineering,  Hydraulic  structures,  Algo- 
rithms, Mathematical  studies. 

An  improved  interface  smeared  crack  method  for 
finite  element  modeling  of  cracks  in  concrete  is 
developed  into  a  usable  procedure  and  applied  to 
the  seismic  analysis  of  concrete  gravity  dams.  The 
method  pushes  back  displacements  in  elements  bor- 
dering an  open-crack  interface  to  eliminate  strains 
normal  to  the  crack  face.  The  amount  of  pushing 
back  is  found  by  dividing  the  normal  strain  by  the 
appropriate  strain  interpolation  function  deriva- 
tive. Pushing-back  algorithms  are  described  for 
interfaces  at  angles  to  the  global  coordinates  and 
for  skewed  elements.  A  biaxial  tensile  strain  failure 
criterion  is  employed.  The  method  is  combined 
with  a  cyclic  ultimate  strength  equivalent  uniaxial 
strain  material  model  to  analyze  the  behavior  of 
the  Koyna  Dam  in  the  December,  1967  earth- 
quake. (Author's  abstract) 
W88-05627 


DEVELOPMENT  OF  NONDESTRUCTIVE 
TESTING  SYSTEMS  FOR  IN  SITU  EVALUA- 
TION OF  CONCRETE  STRUCTURES, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Structures  Lab. 

H.  T.  Thornton,  and  A.  M.  Alexander. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  Technical  Report 

No.  REMR-CS-10,  December  1987.  Final  Report. 

163  p,  63   fig,   2  tab,   78   ref,   5   plates,   append. 

Descriptors:  'Materials  testing,  'Concrete,  'In  situ 
tests,  'Nondestructive  tests,  'Ultrasound,  'Acous- 
tic mapping,  Concrete  construction,  Concrete 
dams,  Evaluation,  Piezometry,  Electrical  equip- 
ment, Maintenance,  Mapping. 

An  ultrasonic  pulse-echo  system  was  studied  for 
the  investigation  and  evaluation  of  the  interior  of 
concrete  structures.  The  large  pulse-echo  transduc- 
er fabricated  at  Ohio  State  University  (OSU)  was 
obtained  for  study.  Experimental  transducers  were 
fabricated  and  bandwidths  were  altered  and  opti- 
mized. Transducer  area  and  frequency  of  operation 
were  determined  and  various  piezoelectric  materi- 
als were  studied;  acoustic  and  electrical  matching 
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were  employed  to  optimize  signal  strength  and 
signal-to-noise  (S/N)  ratio.  The  final  prototype 
transducers  were  constructed  of  lead  metaniobate 
(EC-82)  and  lead  zirconate  titanate  (PZT-5H).  The 
transducer  area  and  mass  was  reduced  by  90%  and 
the  S/N  ratio  was  increased  by  200%  when  com- 
pared with  the  OSU  transducer.  The  pitch-catch 
prototype  configuration  was  used  to  successfully 
measure  the  thickness  of  a  9-1/4-in.  concrete  test 
slab  with  a  S/N  ratio  of  18.  The  system  is  presently 
useful  for  making  thickness  measurements  on  con- 
crete pavements  and  floor  slabs.  Limited  tests  have 
shown  that  a  metal  plate  and  a  plastic  pipe  can  be 
located  in  a  concrete  slab  of  9-in  thickness  or  less. 
Also,  a  thickness  measurement  was  made  on  con- 
crete by  generating  wideband  acoustic  (sonic  and 
ultrasonic)  energy  by  an  impact  hammer  and  de- 
tecting the  echoes  with  a  low  Q  resonant  receiver 
centered  at  180  kHz.  Increased  emphasis  is  being 
placed  on  the  development  of  underwater  concrete 
repair  techniques.  The  extent  and  location  of 
damage  must  be  known  in  order  to  determine  what 
steps  should  be  taken  to  correct  the  damage  and  to 
prepare  valid  cost  estimates.  Therefore,  a  high 
resolution  acoustic  mapping  system  was  developed 
which  will  provide,  without  dewatering,  an  accu- 
rate and  comprehensive  evaluation  of  top  surface 
wear  on  horizontal  surfaces  (such  as  aprons,  sills, 
lock  chamber  floors,  and  stilling  basins)  where 
turbulent  water  flow  carrying  rocks  and  debris 
have  caused  erosion  or  abrasion  damage.  The  re- 
sults of  the  mapping  system  are  presented  as  real- 
time strip  charts  showing  the  absolute  relief  for 
each  run,  three-dimensional  surface-relief  plots 
showing  composite  data  from  the  runs  in  each 
area,  contour  maps  of  selected  areas,  and  printouts 
of  the  individual  data  point  values.  The  system  is 
designed  to  operate  in  5  to  30  ft  of  water  and 
produce  accuracies  of  +  or  -  1  ft  laterally.  (Lantz- 
PTT) 
W88-O57O0 


IN  SITU  REPAIR  OF  DETERIORATED  CON- 
CRETE IN  HYDRAULIC  STRUCTURES  LABO- 
RATORY STUDY, 

Brookhaven  National  Lab.,  Upton,  NY.  Process 

Sciences  Div. 

R.  P.  Webster,  and  L.  E.  Kukacka. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161  as  DE87-0O4607. 

Price  codes:  A03  in  paper  copy;  A01  in  microfiche. 

Technical   Report   REMR-CS-11,   January    1988. 

Final  Report.  31  p,  7  fig,  7  tab,  3  ref. 

Descriptors:  *Concrete  construction,  *In  situ 
repair,  'Hydraulic  structures,  'Concrete  testing, 
'Maintenance,  Materials  testing,  Pressure  injec- 
tion, Polymers,  Cracks. 

The  results  of  a  laboratory-scaled  test  program 
conducted  to  evaluate  the  effectiveness  of  (a)  pres- 
sure injection,  and  (b)  polymer  impregnation  repair 
techniques  for  use  in  in  situ  repair  of  cracked 
concrete  hydraulic  structures,  is  presented.  In  gen- 
eral, the  test  results  indicate  that  pressure  injection 
can  be  used  to  effectively  restore  the  integrity  of 
air-dried  and  water-saturated  cracked  concrete. 
Polymer  impregnation  can  be  used  to  improve  the 
quality  of  the  concrete  surrounding  the  crack  net- 
work. However,  its  effectiveness  in  sealing  the 
crack  network  is  dependent  upon  the  viscosity  of 
the  impregnant  being  used.  The  two  methods  can 
be  used  in  conjunction  to  effectively  repair  and 
improve  the  overall  quality  of  the  structure  to  be 
rehabilitated.  (Author's  abstract) 
W88-05758 


CONSTRUCTION  OF  DRILLED  PIER  FOUN- 
DATIONS, 

For  primary  bibliographic  entry  see  Field  8A. 
W88-05783 


CEMENT     FIXATION     STUDIES     AT     OAK 
RIDGE  GASEOUS  DIFFUSION  PLANT, 

Oak  Ridge  Gaseous  Diffusion  Plant,  TN.  Process 

Support  Div. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-05907 


8G.  Materials 


SUITABILITY  OF  MARINE  CLAYS  AS  HAZ- 
ARDOUS WASTE  SITE  LINERS, 

Maine  Univ.,  Orono.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-05171 


FIELD  PERFORMANCE  OF  CORRUGATED 
POLYETHYLENE  PIPE, 

Ohio  Dept.  of  Transportation,  Columbus. 

J.  O.  Hurd. 

Public  Works  PUWOAH,  Vol.  118,  No.  10,  p  67- 

69,  October  1987. 

Descriptors:  'Materials  engineering,  'Pipes,  'Plas- 
tics, 'Culverts,  'Data  collections,  Field  tests,  Poly- 
ethylene. 

Corrugated  polyethylene  pipe  has  been  used  as 
small  culvert  replacement  by  the  Ohio  Department 
of  Transportation  on  a  provisional  basis  since  1981. 
Data  on  field  performance  was  collected  at  172 
culverts  during  February  to  August  1985.  Several 
conclusions  were  drawn  from  the  data.  Smaller 
diameter  pipes  (12-  and  15-in)  are  much  less  instal- 
lation-proof than  18-  and  24-in  culverts.  There  is 
no  increase  in  pipe  deflection  after  2-4  years  in 
culverts  with  small  to  moderate  initial  deflections 
(<10%).  Polyethylene  pipe  appears  to  be  resistant 
to  abrasive  flows.  Shallow  cover  and  heavy  truck 
traffic  do  not  appear  to  damage  the  structure. 
Exposed  ends  are  susceptible  to  damage  by 
mowers  and  maintenance  equipment,  but  sunlight 
does  not  adversely  affect  them.  If  12-  and  15-in 
pipes  are  used,  the  wall  thickness  should  be  in- 
creased, and  they  should  be  securely  anchored  in 
the  trench  during  backfill.  Culverts  with  moderate 
to  large  deflection  (>10%)  should  be  inspected 
periodically  for  any  increase  in  deflection.  Ex- 
posed ends  should  be  protected  under  minimal 
cover  conditions.  (Cassar-PTT) 
W88-05344 


SPILLWAY  CHUTE  AERATION, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland).    Versuchsanstalt    fuer    Wasserbau, 

Hydrologie  und  Glaziologie. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-05395 


MONITORING  BHAKRA  DAM, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
S.  S.  Saini. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.  1,  p  29-34,  January  1988.  7 
fig,  7  tab,  6  ref. 

Descriptors:  'Dam  stability,  'Dams,  'Monitoring, 
'Measuring  instruments,  Concrete  dams,  Gravity 
dams,  Bhakra  dam,  India,  Instrument  failure,  Finite 
element  method,  Mathematical  studies,  Deflection, 
Stress,  Grouting,  Temperature  effects,  Pressure- 
measuring  instruments,  Data  interpretation,  Predic- 
tion. 

A  detailed  study  of  the  structural  behavior  of 
Bhakra  dam,  a  concrete  gravity  structure  in  India, 
was  being  carried  out  when  it  was  discovered  that 
some  of  the  instruments  installed  were  behaving 
erratically  and  providing  inconsistent  data.  The 
finite  element  method  was  used  for  a  theoretical 
analysis  to  obtain  deflections  and  stresses  in  the 
dam,  and  this  included  assessing  the  effect  of 
grouting  of  the  transverse  joints.  All  static  loads, 
including  uplift  pressures  and  temperature  effects, 
were  taken  into  account.  The  theoretically  com- 
puted stresses  and  deflections  compared  well  with 
measurements  obtained  from  some  of  the  stress- 
meters  and  plumblines;  it  was  thus  possible  to 
identify  reliable  instruments  and  use  data  from 
them  to  assess  the  future  performance  of  the  dam. 
(Author's  abstract) 
W88-05398 


BOREHOLE  COLOUR  TV  SYSTEMS  FOR  UN- 
DERGROUND EXPLORATIONS, 

Electric   Power   Development   Co.   Ltd.,   Tokyo 


(Japan). 

T.  Hashimoto. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  40,  No.  1,  p  40-42,  January  1988.  3 

fig,  1  tab. 

Descriptors:  'Boreholes,  'Television  cameras, 
•Data  acquisition,  Geologic  formations,  Geologic 
fractures,  Geologic  fissures,  Monitoring,  Dam  sta- 
bility, Quality  control. 

A  borehole  inspection  system,  incorporating  a  min- 
iature color  TV  camera  for  examining  borehole 
wall  conditions,  was  developed  in  Japan  in  1982, 
and  has  recently  been  streamlined  with  the  devel- 
opment of  a  simplified  image  analyzer  and  supple- 
mentary equipment  for  inclined  holes.  The  system 
is  particularly  useful  for  ascertaining  the  properties 
of  areas  where  core  recovery  is  poor,  or  where 
details  of  strikes  and  dips  of  strata,  orientations  and 
opening  widths  of  cracks  would  not  be  clear  from 
ordinary  core  observations.  The  accuracy  of  bore- 
hole investigations  is  considerably  enhanced  by  the 
device.  Its  design,  and  various  applications  to  date, 
are  described.  (Author's  abstract) 
W88-05399 


UNDERGROUND 


PIPING 


DETECTING 
LEAKS, 

Groundwater  Technology,  Inc.,  Annapolis  Junc- 
tion, MD. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-05478 


PIPE-LINING  A  PIPELINE, 

Hart  Crowser,  Inc.,  Anchorage,  AK. 

P.  M.  Douglass. 

Civil  Engineering  CEWRA9,  Vol.  57,  No.  12,  p 

50-52,  December  1987. 

Descriptors:  'Hydraulic  structures,  'Pipelines, 
'Linings,  'Tunnel  linings,  Concrete,  Anchorage, 
Alaska,  Water  distribution. 

Thin  core  prestressed  concrete  cylinder  pipe  was 
installed  as  the  liner  in  a  water  supply  tunnel 
supplying  Anchorage,  Alaska.  The  8,500-ft  long 
72-in  inside  diameter  soil  tunnel  is  80-200  ft  below 
the  surface.  The  liner  includes  a  hydrostatically 
tested  heavy  welded  steel  cylinder  with  steel  joint 
rings  at  both  ends.  The  24-ft  sections  are  connected 
by  flush  joint  bell  and  spigot  ends  with  double  O- 
ring  seals.  A  corrosion  detection  system  is  built 
into  the  lining.  Electrical  continuity  is  maintained 
with  jumper  straps.  The  core  and  wire  are  coated 
with  pneumatically  applied  dense  cement  mortar  to 
reduce  corrosion.  Higher  material  costs  for  this 
liner  are  counterbalanced  by  speed  of  installation 
and  ease  of  backfill.  (Cassar-PTT) 
W88-05483 


MICROCAD:  PUSHING  THE  LIMITS, 

P.  Di  Vietro. 

Civil  Engineering  CEWRA9,  Vol.  58  No.  1,  p  56- 

58,  January  1988.  3  fig. 

Descriptors:  'Hydraulic  structures,  'Engineering, 
•Dam  design,  'Design  criteria,  'Drafting,  'Com- 
puter programs,  Microcad,  Dam  construction, 
Channels,  Dams,  Erosion  control,  Channels. 

Computer  software  allows  rapid  preparation  of 
complicated  engineering  drawings  for  a  variety  of 
projects.  Drawings  for  a  246-ft-high  concrete 
block  dam  were  produced  at  the  rate  of  25  per 
week  per  person  instead  of  the  customary  2  per 
week  per  person.  The  Soil  Conservation  Service 
uses  the  software  to  design  small  dams,  channels, 
erosion  control  practices,  survey  data  work,  earth- 
work, computations,  and  mine  reclamation  work. 
Seven  to  ten  working  days  were  saved  when  a  7.2- 
mile  channel  surveying  project  took  only  6  days. 
(Cassar-PTT) 
W88-05487 


DYNAMIC  EFFECTIVE  STRESS  FINITE  ELE- 
MENT ANALYSIS  OF  DAMS  SUBJECTED  TO 
LIQUEFACTION, 
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Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-05695 


EVALUATION  OF  VERTICAL  MOTION  SEN- 
SORS FOR  POTENTIAL  APPLICATION  TO 
HEAVE  CORRECTION  IN  CORPS  HYDRO- 
GRAPHIC  SURVEYS, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-05708 


NONLINEAR     RESPONSE     OF     CONCRETE 
GRAVITY  DAMS  TO  STRONG  EARTHQUAKE- 
INDUCED  GROUND  MOTION, 
JAYCOR,  Vicksburg,  MS. 
For  primary  bibliographic  entry  see  Field  8A. 
W88-05755 


81.  Fisheries  Engineering 


ASSESSMENT  OF  FISH  PASSAGE  TECHNOL- 
OGY APPLICABLE  TO  JOHN  SEVIER  DE- 
TENTION DAM, 

Tennessee  Valley  Authority,  Knoxville.  Div.  of 
Air  and  Water  Resources. 
R.  W.  Pasch. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE87-900617. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Tennessee  Valley  Authority  Report  No.  TV  A/ 
ONRED/WRF--87/5,  December  1986.  3  p. 

Descriptors:  *Fish  passages,  'John  Sevier  Dam, 
Sauger,  Paddlefish,  Regulations,  Technology. 

The  US  EPA  issued  a  renewed  National  Pollutant 
Discharge  Elimination  System  (NPDES)  permit 
for  the  Tennessee  Valley  Authority's  (TVA's) 
John  Sevier  Fossil  Plant  (JSF)  on  April  15,  1986. 
Part  III  H  of  that  permit  requires  TV  A  to  follow 
progress  and  report  annually  on  developments  in 
fish  passage  technology  applicable  to  moving 
sauger  and  paddlefish  upstream  and  downstream  of 
the  John  Sevier  detention  dam  (DAM).  This  is  the 
first  annual  report  of  TVA's  ongoing  examination 
of  such  technology,  and  includes  brief  discussions 
on  upstream  passage,  and  downstream  passage. 
(Lantz-PTT) 
W88-05717 


RESEARCH  AND  DEVELOPMENT  OF  FISH 
PASSAGE  TECHNOLOGY, 

Tennessee  Valley  Authority,  Knoxville.  Div.  of 
Air  and  Water  Resources. 
P.  A.  Hackney. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-900618. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  TVA/ONRED/WRF-87/4,  Decem- 
ber 1986.  2  p. 

Descriptors:  'Fish  passages,  'Research  priorities, 
Fish  ladders,  Salmon,  Shad,  Herring,  Paddlefish, 
Walleye,  Fish  migration,  Warm  water  fish. 

Any  fish  passage  provided  at  TVA's  John  Sevier 
Fossil  Plant  (JSF)  would  involve  only  warm  water 
species.  Warm  water  fish  passage  requirements 
differ  substantially  from  those  of  salmon  for  which 
such  technology  has  long  been  available.  For  in- 
stance, adults  must  be  passed  both  upstream  and 
downstream  since  they  do  not  die  after  spawning 
as  do  salmon.  Also,  drifting  eggs  and  larvae,  and 
fingerlings  of  warm  water  species  must  be  safely 
passed  downstream,  not  simply  outmigrating 
smolts  as  for  salmon.  Although  some  anadromous 
(marine)  warm  water  species  (e.g.,  American  shad, 
blueback  herring)  are  currently  passed  upstream 
and  downstream  through  structures  deliberately 
built  for  that  purpose,  effectiveness  of  this  technol- 
ogy for  passage  of  adults  and  young  of  potential 
target  species  (e.g.,  paddlefish  and  sauger/walleye) 
in  Cherokee  Reservoir  is  unproven.  Upstream  pas- 
sage of  the  JS  target  species  is  known  to  occur  for 
one  or  more  of  the  available  passage  structures,  but 


relative  passage  efficiencies  (i.e.,  proportion  of  the 
migrating  population)  have  not  been  investigated. 
Downstream  passage  is  by  far  the  larger  and  more 
poorly  understood  subject  of  fish  migration  and 
should  be  investigated  first.  Initial  research  should 
center  on  basic  biological  responses  by  various  life 
stages  of  the  target  species  to  flow  velocity,  turbu- 
lence, shear  forces,  etc.,  encountered  during  down- 
stream transport  in  existing  water  control  struc- 
tures. Currently,  the  Electric  Power  Research  In- 
stitute is  conducting  research  on  downstream  fish 
passage.  Although  this  research  presently  is  direct- 
ed mainly  at  salmonids,  plans  are  to  expand  this 
effort  to  include  warm  water  species.  (Lantz-PTT) 
W88-05751 

9.  MANPOWER,  GRANTS 
AND  FACILITIES 

9C.  Research  Facilities 


METHOD  FOR  IDENTIFYING  WATER  RE- 
SOURCES RESEARCH  NEEDS  AND  SETTING 
PRIORITIES  AMONG  THEM, 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Envi- 
ronmental and  Water  Resources  Engineering. 
For  primary  bibliographic  entry  see  Field  6B. 
W88-O5201 

9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


FISCAL  YEAR  1986  INSTITUTE  PROGRAM 
REPORT  (ARKANSAS  WATER  RESOURCES 
RESEARCH  CENTER). 

Arkansas  Univ.,  Fayetteville.  Water  Resources  Re- 
search Center. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-132774/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. Contract  No.  14-O8-0OO1-G-1212.  Project 
No.  USGS  G-1212-01.  Institute  ProgTam  Report 
G1212-01,  June  1987.  34  p. 

Descriptors:  *Water  Research  Institute,  'Research, 
•Information  transfer,  'Training,  'Arkansas,  Nu- 
trient cycles,  Acid  deposition,  Nitrogen,  Nitrate, 
Groundwater  management,  Optimization,  Soil, 
Chlorinated  pesticide,  Geohydrology,  Drinking 
water,  Septic  tanks,  Household  chemicals,  Algae, 
Taxonomy,  Simulation,  Education. 

Arkansas'  major  water  problems  are  floods, 
droughts,  water  quality,  groundwater  mining,  insti- 
tutional arrangements,  laws,  financing,  environ- 
mental concerns  and  public  awareness.  From  this 
generalized  list  of  problems,  a  more  specific  list 
was  developed  by  the  Technical  Advisory  Com- 
mittee to  provide  goals  and  priorities  for  the  prin- 
cipal investigators.  Specific  areas  for  research  in- 
clude four  projects  on  groundwater  pollution,  one 
project  on  groundwater  management  and  one 
project  on  surface  water  quality.  The  groundwater 
pollution  projects  include  the  effects  of  household 
chemicals  on  septic  tanks,  the  effects  of  various 
land  uses  on  the  groundwater  quality  in  carbonate 
terrain,  the  movement  of  organic  pollutants  in 
groundwater  and  estimating  ground  and  surface 
water  pollution  from  the  land  application  of  poul- 
try litter.  One  project  covers  the  development  of  a 
combined  quantity  and  quality  model  for  optimal 
groundwater  management.  The  other  research 
project  covers  the  chemical  properties  of  soils  and 
streams  in  natural  and  disturbed  forest  ecosystems. 
The  technology  transfer  projects  include  water 
management  simulator  presentations  and  qualita- 
tive and  quantitative  aquatic  algal  data  compilation 
for  macrotrends.  In  these  research  and  technology 
transfer  projects,  fifteen  graduate  and  undergradu- 
ate students  received  training.  (Mack-U.  AR, 
WRRC) 
W88-05222 


FISCAL  YEAR  1986  PROGRAM  REPORT 
(NORTH  DAKOTA  WATER  RESOURCES  RE- 
SEARCH INSTITUTE), 

North  Dakota  Water  Resources  Research  Inst., 


Fargo. 

R.  C.  Schnell 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-132782/ 
AS.  Price  codes:  A03  in  paper  copy;  AOI  in  micro- 
fiche. Contract  No.  1 4-08-000 1-G 1 244.  Project  No. 
USGS  G 1 244-01  NDWRRI  Annual  Report  No. 
G1244-0I,  July  1987.  31  p. 

Descriptors:  'Water  Research  Institute,  'North 
Dakota,  'Training,  'Information  transfer,  'Re- 
search, Contamination,  Groundwater,  Picloram, 
Sulfometuron,  Pesticide  leaching,  Lysimeters, 
Alachlor,  Metolachlor,  Atrazine,  Simazin,  Herbi- 
cides, Metalion  complexes,  Detoxication,  Glypho- 
sate,  Glufosinate,  Iron,  Nickel,  Copper,  Lasers, 
Analyses,  Fluorescence,  Critical  depth,  Critical  sa- 
linity, Soil  salinization. 

Research  projects  selected  for  funding  in  FY86 
have  been  concerned  with  chemical  evolution  of 
water  dissolved  materials  as  the  water  moves 
through  the  vadose  zone  and  the  ultimate  effect 
this  has  on  groundwater  quality.  The  projects  dealt 
with  the  fate  and  effects  of  pesticides  commonly 
used  in  North  Dakota  and  with  the  salinization 
process  in  high  water  table  cropland.  Experiments 
have  shown  that  many  pesticides  are  found  in 
ground  and  surface  waters  but  in  concentrations 
much  lower  than  would  be  expected  to  produce  a 
health  hazard.  Experiments  concerning  critical  sa- 
linity in  groundwater  produced  values  less  than 
those  required  to  result  in  soil  salinization.  Critical 
depth  values  vary  between  50  -  60  inches.  Informa- 
tion transfer  activities  included:  scientific  manu- 
scripts, seminars,  presentations  at  national  meet- 
ings, and  educations  workshops.  Approximately  1 5 
graduate  students  at  the  M.S.  (3)  and  Ph.D.  (6) 
levels  were  supported  by  funding  under  this  grant. 
(USGS) 
W88-05224 


FISCAL  YEAR  1986  PROGRAM  REPORT 
(TEXAS  WATER  RESOURCES  INSTITUTE), 

Texas  A  and  M  Univ.,  College  Station.   Water 
Resources  Inst. 
W.  R.  Jordan. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88- 132790/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. Contract  No.  14-08-0001-G1254.  Project  No. 
USGS  G1254-01.  Program  Report  G1254-01,  Oc- 
tober 1987.  30  p. 

Descriptors:  'Water  Research  Institute,  'Research, 
'Information  transfer,  'Training,  'Texas,  Oxygen 
transfer,  Water  quality  management,  Estuarine  en- 
vironment, Rainfall-runoff,  Water  conservation, 
Land  management,  Dryland  farming,  Groundwat- 
er pollution,  Wastewater  management,  Land  dis- 
posal, Water  use  forecasting,  Computer  models, 
Short-term  planning,  Reservoir  operation,  Flood 
control,  Conservation  storage,  Data  aquisition, 
Data  storage  and  retrieval,  Water  analysis. 

The  Institute's  1986  program  addressed  problems 
related  to  water  quality,  use  of  rainfall  and 
wastewater  in  agriculture  and  management  of 
water  resources.  Coastal  bays  and  estuaries  receive 
wastes  from  streams,  rivers,  municipal  and  industri- 
al centers  in  coastal  areas.  Accurate  estimates  of 
gas  exchange  rates  allow  prediction  of  the  move- 
ment of  pollutants  and  oxygen  thereby  increasing 
our  ability  to  estimate  loading  capacities  for 
wastes.  A  combination  tracer  gas-dye  technique 
appears  promising  for  use  in  bays  and  estuaries. 
Benefits  from  furrow  diking  were  estimated  by 
combining  simulation  models  for  runoff  and  crop 
growth  and  yield.  Results  suggest  this  technology 
is  applicable  to  about  3.5  million  ha  of  cropped 
land  in  five  areas  in  Texas  and  a  possible  net 
benefit  of  $50  million  to  farmers  annually.  Land 
application  of  wastewater  is  currently  practiced  at 
over  220  locations  in  Texas.  Results  of  a  survey 
established  that  operators  in  charge  of  municipal 
wastewater  systems  could  not  answer  basic  ques- 
tions about  land  treatment  systems.  Recommenda- 
tions will  be  developed  for  safe  operation  of  land 
application  systems.  A  water  demand  forecast 
model,  WATFORE,  was  modified  to  allow  on-site 
calibration  by  water  utility  personnel  using  local 
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weather  data.  A  new  microcomputer  package 
called  WATCAL  was  developed  for  automatic 
calibration  of  WATFORE  parameters.  Applied  to 
an  analysis  of  water  conservation  programs,  the 
model  confirmed  savings  of  up  to  30%.  A  12- 
reservoir  system  in  the  Brazos  River  Basin  is  being 
studied  to  quantify  benefits  from  system  operation 
as  opposed  to  individual  reservoir  operation. 
System  firm  yields  were  found  to  be  nearly  double 
the  sum  on  individual  reservoir  firm  yields.  A 
Water  Analysis,  Technical  Evaluation  and  Retriev- 
al System  (WATERS)  was  developed  and  imple- 
mented by  the  Soil  and  Water  Testing  Lab  and 
will  provide  for  storage  and  retrieval  of  a  water 
quality  data  base  for  researchers  and  extension 
specialists.  (Jordan-Texas  A&M  U,  WRI) 
W88-05225 


FISCAL  YEAR  1986  PROGRAM  REPORT 
(NEW  HAMPSHIRE  WATER  RESOURCES  RE- 
SEARCH CENTER), 

New  Hampshire  Univ.,  Durham.  Water  Resources 
Research  Center. 
T.  P.  Ballestero. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-132808/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. Contract  No.  14-08-0001-G1239.  Project  No. 
USGS  G1239-01.  Program  Report  G1239-01, 
August  1987.  29  p. 

Descriptors:  'Water  Research  Institute,  'Research, 
'Information  transfer,  'Training,  'New  Hamp- 
shire, Herbicide,  Forest  Watersheds,  Contaminant 
transport,  Gasoline,  Biodegradation,  Groundwater, 
Acid  rain,  Water  treatment,  Sulfate,  Water  supply 
development,  Rural  areas,  Cost  analysis,  Stream 
acidification,  Streams,  Stream  drift,  Hydrogen  ion 
concentration. 

This  report  covers  the  activities  of  the  New  Hamp- 
shire Water  Resources  Research  Center  for  the 
period  July  1,  1986  through  June  30,  1987.  The 
results  of  six  research  projects  are  briefly  dis- 
cussed. Projects  include:  fate  of  aerially  applied 
herbicide;  biodegradation  of  gasoline;  effects  of 
acid  rain  on  water  treatment;  cost  evaluation  of 
rural  water  systems;  attitudes  towards  water  qual- 
ity protection;  and  pH  and  aluminum  effects  on 
stream  insects.  (Ballestero-U.  NH,  WRRC) 
W88-05226 


FISCAL  YEAR  1986  PROGRAM  REPORT 
(PUERTO  RICO  WATER  RESOURCES  RE- 
SEARCH INSTITUTE), 

Puerto  Rico  Univ.,  Mayaguez.  Water  Resources 
Research  Inst. 
L.  A.  del  Valle. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-132824/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. Contract  No.  14-08-0001-G1249.  Project  No. 
USGS  G1249-01.  Program  Report  G1249-01,  July 
1987.  16  p. 

Descriptors:  'Water  Research  Institute,  'Training, 
'Research,  'Information  transfer,  'Puerto  Rico, 
Industrial  wastewater,  Incineration,  Sludge  dispos- 
al, Recreation,  Social  impact,  Reservoir  sites, 
Sludge  digestion,  Composting,  Simulation, 
Wastewater  irrigation,  Sludge  utilization,  Soil 
amendment. 

The  Puerto  Rico  Water  Resources  Research  Insti- 
tute's program  during  FY  1986  included  four  re- 
search projects  and  two  technology  transfer  activi- 
ties. Three  out  of  the  four  research  projects  were 
focused  on  the  sludge  management  problems  being 
encountered  by  the  Commonwealth's  wastewater 
treatment  plants.  The  fourth  one  was  a  study  on 
the  social  impact  and  recreational  use  of  inland 
water  reservoirs,  which  was  of  much  interest  to 
both  Puerto  Rico's  Department  of  Natural  Re- 
sources and  the  Environmental  Quality  Board. 
Two  of  these  projects,  one  on  the  use  of 
wastewater  and  organic  sludge  as  soil  amendment 
and  the  other  just  mentioned  on  the  social  impact 
and  recreational  use  of  reservoirs,  have  been  com- 
pleted and  are  in  the  final  report  writing  stage.  Still 
in  progress  are  a  study  on  the  management  of 
sludge     from     the     Island's     regional     industrial 


wastewater  treatment  plant  and  a  project  on  simu- 
lation of  the  sewage  sludge  composting  process. 
The  technology  transfer  activities  developed  were 
the  preparation  of  an  educational  water  resources 
slide  program  (still  in  progress)  and  a  one-day 
seminar  on  Puerto  Rico's  groundwater  resources, 
sponsored  jointly  with  the  Puerto  Rico  Water  Re- 
sources Association,  (del  Valle-Univ.  Puerto  Rico, 
WRRI) 
W88-05228 


FISCAL  YEAR  1986  PROGRAM  REPORT. 
(OKLAHOMA  WATER  RESOURCES  RE- 
SEARCH INSTITUTE), 

Oklahoma  Water  Resources  Research  Inst.,  Still- 
water. 

N.  N.  Durham. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-132832/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Contract  No.  14-08-001-G1246.  Project  No. 
USGS  G1246-01.  Program  Report  G1246-01, 
August  1987.  42  p,  8  refs. 

Descriptors:  'Water  Research  Institute,  'Research, 
'Information  transfer,  'Oklahoma,  Landfills, 
Groundwater,  Groundwater  pollution,  Ground- 
water movement,  Regulations,  Permits,  Model 
studies,  Geophysics,  Hydrology,  Industrial  wastes, 
Adsorption,  Trace  metals,  Geochemistry,  Water 
properties,  Micelles,  Microemulsions,  Rill  erosion, 
Rainfall  simulator,  Sediment  transport,  Probability 
process,  Risks,  Frequency  analysis,  Design  criteria, 
Probability  distribution,  Design  flood. 

The  major  thrust  of  the  Oklahoma  Water  Re- 
sources Research  Institute  during  the  1986  pro- 
gram year  involved  activities  related  to  the  five 
year  research  program  and  information  transfer. 
Research  projects  funded  by  the  OWRRI  to  ad- 
dress these  problems  and  issues  included:  the  de- 
velopment of  techniques  for  the  characterization  of 
landfill  site  suitability  in  Oklahoma;  development 
of  a  dielectric  sampling  method  to  measure  water 
saturation  profiles;  metal  ion  adsorption  by  solid 
phase  mixtures  representative  of  soil  and  aquatic 
systems;  a  study  of  computer  models  for  the  inter- 
actions of  surfactant  aggregates  in  solution  with 
aqueous  solvent;  transport  of  eroded  soil  particles; 
and  development  of  procedures  to  incorporate  risk 
analyses  in  the  design  processes  for  water  re- 
sources facilities.  (Durham-OK  St  U.,  WRRI) 
W88-05229 


FISCAL  YEAR  1986  PROGRAM  REPORT 
(HAWAII  WATER  RESOURCES  RESEARCH 
CENTER), 

Hawaii   Univ.,   Honolulu.   Water   Resources   Re- 
search Center. 
L.  Lau. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-142765/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. Contract  No.  14-08-0001-G1418.  Project  No. 
USGS  G1418-01.  Program  Report  G1418-01,  Sep- 
tember 1987.  34  p,  3  figs,  1 1  ref. 

Descriptors:  'Research,  'Information  transfer, 
'Training,  'Hawaii,  'Water  Research  Institute, 
Water  rights,  Enteroviruses,  Infiltration,  Drip  irri- 
gation, Viruses,  Water  quality,  Drought,  Water 
management,  Groundwater,  Model  studies,  Fre- 
quency analysis. 

The  Hawaii  State  water  code  was  enacted  in  1987, 
9  yr  after  the  1978  State  Constitutional  Convention 
mandate.  The  result  of  many  years  of  struggle 
between  contesting  interests,  the  document  reflects 
major  compromises  and  omissions;  thus,  it  remains 
to  be  seen  how  well  this  legal  framework  can  meet 
problems  and  recognize  management  opportuni- 
ties. Another  issue  of  valuable  learning  experience 
for  regulatory  and  resources  management  was  the 
organic  contamination  of  Oahu's  groundwater,  for 
which  online  water  quality  control  measures  on  a 
continuing  basis  were  taken  and  preventive  meas- 
ures were  requested  from  researchers  to  avoid  a 
repeat  occurrence.  A  third  issue  focused  on  the 
problem  of  the  1984  drought,  its  recurrence  in  a 
humid  tropics  region,  and  ameliorating  actions 
other  than  mandatory  or  voluntary  conservation. 


Three  SWRIP  projects  address  priority  I  (water 
supply  sources):  project  03  develops  a  highly  sensi- 
tive and  rapid  method  (nitrocellulose  membrane 
for  enzyme  immunoassay,  NC-CIA)  to  detect 
human  enteropathogenic  viruses  in  water;  08  iden- 
tifies the  1983-1984  drought  as  the  most  severe  (of 
seven  major  droughts  on  Oahu  since  1972)  in  the 
past  100  yr,;  and  06  develops  an  urban  water 
pricing  economic  strategy  for  urban  water  supply 
in  drought  emergencies  for  Oahu.  Two  projects 
focus  on  priority  VII  (Asia-Pacific  islands  water 
management):  project  02  evaluates  the  law  of  'just 
compensation'  set  forth  in  the  landmark  McBryde 
v.  Robinson  litigation  for  adoption  of  a  water  code 
for  American  Samoa;  and  07  develops  a  conceptual 
model  and  adopts  a  computer  model  (SUTRA)  to 
address  the  problems  of  groundwater  development 
of  a  thin  freshwater  lens  for  Laura  in  Majuro 
Atoll,  Marshall  Islands.  Two  other  projects  deal 
with  natural  phenomena  affecting  water  manage- 
ment: project  04  develops  a  method  for  physical 
and  mathematical  evaluation  of  three-dimensional 
water  infiltration  into  soil  (priority  VIII;  hydrolo- 
gy) that  occurs  in  drip  irrigation;  and  05  evaluates 
the  cidal  effects  of  Hawaii's  sunlight  on  bacteria 
indicators  and  viruses  in  natural  waters  (priorities 
II  (coastal  water  environment),  III  (instream  water 
uses))  and  identifies  conditions  of  its  maximum 
effectiveness.  (Fujimura-HI  U.,  WRRC) 
W88-05230 


FISCAL  YEAR  1986  PROGRAM  REPORT, 
(VERMONT  WATER  RESOURCES  RESEARCH 
CENTER), 

Vermont  Water  Resources  Research  Center,  Bur- 
lington. 

A.  W.  Mcintosh. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-142773/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. Contract  No.  14-08-001-G1256.  Project  No. 
USGS  G1256-01.  Program  Report,  August  1987. 
22  p. 

Descriptors:  'Water  Research  Institute,  'Research, 
•Training,  'Information  transfer,  'Vermont,  Sur- 
face water,  Water  pollution,  Toxic  substances,  Mi- 
crobial indicators,  Wetlands,  Water  quality  data. 

Protection  of  water  resources  within  Vermont  was 
the  major  focus  of  the  1986  Vermont  Water  Re- 
sources Research  Center's  program.  One  research 
project  discussed  approaches  for  managing  various 
sources  of  potentially  toxic  priority  pollutants 
within  the  Lake  Champlain  basin,  while  a  second 
assessed  the  public's  perception  of  various  issues 
related  to  the  protection  of  wetlands  within  Ver- 
mont. A  third  research  project  focused  on  the 
development  of  new  techniques  for  determining 
the  microbial  quality  of  surface  waters.  Informa- 
tion transfer  activities  included  the  organization  of 
a  workshop  on  toxics  substances  in  the  Lake 
Champlain  basin,  the  computerization  of  a  work- 
shop on  toxics  substances  in  the  Lake  Champlain 
basin,  the  computerization  of  a  water  quality  data 
base  for  Lake  Champlain  and  a  study  of  the  pub- 
lic's perception  of  key  water  resources  issues 
within  Vermont.  (USGS) 
W88-05231 


FISCAL  YEAR  1986  PROGRAM  REPORT  (IN- 
DIANA WATER  RESOURCES  RESEARCH 
CENTER), 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 
J.  H.  Cushman. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-139779/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. Project  No.  USGS  G1224-01.  Contract  No. 
1 4-08-000 1-G 1224.  22nd  Annual  Report  -  G1224- 
01,  August  1987.  39  p,  4  tab. 

Descriptors:  'Water  Research  Institute,  'Indiana, 
'Training,  'Information  transfer,  Storm  water, 
Aquatic  plants,  Wastewater,  Groundwater  flow, 
Model  studies,  Urban  drainage,  Growth  rates, 
Dewatering  sludge,  Flow  equations. 


148 


SCIENTIFIC  AND  TECHNICAL  INFORMATION— Field  10 
Preparation  Of  Reviews — Group  10F 


The  1986  program  of  the  Indiana  Water  Resources 
Research  Center,  located  at  Purdue  University,  has 
revolved  around  four  research  projects  and  a  tech- 
nology transfer  program.  In  addition  to  the  re- 
search and  technology  transfer  activities,  the 
Center  has  proposed  several  joint  ventures  with 
various  state  agencies.  Two  of  these  initiatives, 
which  are  currently  under  study,  are:  (1)  the  possi- 
bility of  establishing  a  water  chemistry  laboratory 
and,  (2)  conducting  jointly  sponsored,  detailed  hy- 
drogeochemical  studies  of  several  Indiana  counties. 
M.  H.  Houck,  J.  R.  Wright,  J.  W.  Delleur,  and  J. 
M.  Bell  of  Purdue's  Department  of  Civil  Engineer- 
ing developed  an  expert  system  for  rehabilitating 
urban  drainage  infrastructure  using  the  'SWMM' 
(Storm  Water  Management  Model).  C.  A.  Lembi 
of  Purdue  University's  Department  of  Botany  and 
Plant  Pathology  conducted  a  study  on  aquatic 
plant  growth  regulation  to  see  if  antigibberellin- 
type  regulators  could  reduce  the  rate  of  stem  elon- 
gation in  submersed  aquatic  plants  without  killing 
the  plants.  Paclobutrazol  was  effective  as  a  stem 
length  inhibitor  if  applied  at  certain  critical  dosage 
levels.  J.  A.  Caskey  of  the  Department  of  Chemi- 
cal Engineering  at  Rose-Hulman  Institute  of  Tech- 
nology conducted  an  investigation  of  the  effects  of 
conditioning  agents  on  dewatering  wastewater 
sludges.  Results  from  his  study  are  being  tabulated. 
D.  I.  Leap  of  Purdue  University's  Department  of 
Earth  and  Atmospheric  Sciences  developed  a  new 
numerical  method  for  accurately  solving  the 
groundwater  flow  equations.  The  method  com- 
bines analytical  solutions  with  the  BIEM.  The 
technology   transfer   program   involved   meetings 


with  various  national,  state,  and  private  entities, 
seminars    and    invited    presentations    to    various 
groups,  and  Center  newsletters.  (Cushman-  Purdue 
U,  WRRI) 
W88-05238 


10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

10D.  Specialized  Information 
Center  Services 


TRACE  METAL  INTERACTIONS  WITH  MI- 
CROBIAL BIOFILMS  IN  NATURAL  AND  EN- 
GINEERED SYSTEMS, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Environmen- 
tal Engineering. 

For  primary  bibliographic  entry  see  Field  5D. 
W88-05470 


MODELING  MICROBIAL  FATE  IN  THE  SUB- 
SURFACE ENVIRONMENT, 

Robert   S.    Kerr   Environmental    Research   Lab., 
Ada,  OK.  Subsurface  Processes  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05471 
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NEW    ROUTES    BUOY    EFFORTS    TO    TRIM 
HEAVY-METAL  WASTES, 

For   primary   bibliographic   entry   see   Field    5D. 
W88-05I3I 


MATHEMATICAL   MODELING   OF   SOLUTE 
TRANSPORT  IN  THE  SUBSURFACE, 

Handle  Memorial  Inst.,  Columbus,  OH.  Environ- 
mental and  Health  Sciences  Section. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05425 


INSTITUTIONAL  AND  HUMAN  RESOURCE 
DEVELOPMENT  FOR  WATER  QUALITY- 
CONTROL  PROGRAMS  IN  DEVELOPING 
COUNTRIES, 

Agency  for  International  Development,  Washing- 
ton, DC.  Office  of  Health. 
For   primary   bibliographic   entry   see   Field   5G. 

W88-05426 


MICROORGANISMS  IN  MUNICIPAL  SOLID 
WASTE  AND  PUBLIC  HEALTH  IMPLICA- 
TIONS, 

Environmental     Protection    Agency,     Cincinnati, 
OH.  Hazardous  Waste  Engineering  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05469 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 


PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 
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2.  WATER  CYCLE 
2A.  General 


MODELLING       WATER       MOVKMKNT       IN 

DRAlM-n  (l  u   SOU..  I.  DESCRIPTION  OF 

III!   MODE!  .  SAMPLE  OUTPUT  AND  SENSI- 

Tivm  \\\i  \sis. 

Siboe  Coll  tl  upland) 

For  primary    bibliographic  entry    see  Field   2G 

W88-05995  ' 


CLIMATE    FLUCTUATIONS    AND    RECORD- 
HICH  LEVELS  OF  LAKE  MICHIGAN, 
Illinois  State  Water  Survey  Div.,  Champaign.  Cli- 
matology and  Meteorology  Section. 
For  primary  bibliographic  entrj  see  Field  2H. 
W88-06117" 


RETURN  PERIOD  FLOW  PREDICTION  WITH 
UNCERTAIN  PARAMETERS, 

Oklahoma  Slate  Univ.,  Stillwater.  Dept.  of  Agri- 
cultural Engineering. 
C.  T.  Haan.  and  R.  E.  Schulze. 
American     Society     of    Agricultural     Engineers. 
Transactions  TAAEAJ,  Vol.  30.  No.  3,  p  665-669. 
May-June  1987.  10  fig.  3  tab,  1 1  ref. 

Descriptors:  »Runoff  forecasting.  *Rainfall-runoff 
relationships.  'Statistical  analysis.  Runoff  volume. 
Transformation  theory.  Probability  distribution. 
Curve  number  equation.  Watersheds.  Soil  water. 

The  relationship  between  the  return  period  of  a 
flow  volume  and  the  return  period  of  a  rainfall 
producing  the  flow  is  addressed  by  considering  the 
rainfall  for  a  given  return  period  as  a  constant  and 
the  parameters  in  the  equation  used  to  compute 
flow  as  random  variables.  Using  transformation 
theory,  the  probability  density  function  describing 
the  random  nature  of  the  parameters  is  transformed 
to  a  probability  distribution  of  flow  volume,  given 
rainfall.  Confidence  intervals  are  computed  for  the 
flow  estimates  from  the  resulting  probability  densi- 
ty function.  The  watersheds  used  in  the  study  are 
all  research  watersheds  whose  data  are  reported  by 
the  USDA,  Agricultural  Research  Service.  The 
futility  of  trying  to  define  the  rainfall-runoff  rela- 
tionship with  one,  single-valued  parameter  S  (the 
maximum  potential  abstraction  from  rainfall,  most 
of  which  would  be  in  the  form  of  soil  water 
storage  capacity  just  prior  to  rainfall  is  demonstrat- 
ed). When  using  the  Soil  Conservation  Service 
curve  number  equation,  reasonable  estimates  for 
the  80%  confidence  intervals  on  runoff  volume  can 
be  obtained  by  using  dry  antecedent  condition  and 
wet  antecedent  condition  curve  numbers  in  the 
estimating  equations  for  runoff.  (Shidler-PTT) 
W88-06344 


WATER  VAPOR  TRANSPORT  OVER  THE 
INDIAN  OCEAN  DURING  THE  1979  SUMMER 
MONSOON:  PART  II.  WATER  VAPOR  BUDG- 
ETS, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Meteor- 
ology. 

For  primary  bibliographic  entrv  see  Field  2B. 
W88-06367 


METEOROLOGICAL  FORCING  AND  WATER 
LEVEL  FLUCTUATIONS  ON  LAKE  ERIE, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-06393 


TIME     SERIES     METHODS     IN     HYDROS- 
CIENCES. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-06496 


FITTING  DYNAMIC  MODELS  TO  HYDROLO- 
GICAL  TIME  SERIES, 

Waterloo     Univ.     (Ontario).     Dept.     of    Systems 
Design  Engineering. 


Foi  primary  bibliographic  entry  si  i   Field    ( 
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Birmingham  Univ  (England)  Depl  ol  I  ivil  I  n  ;i 

neering. 

N.  T.  Kottegoda 

IN:  Time  Series  Methods  in  Hydrosciences    I'm 

ceedings  n(  an  lniernaiion.il  Conference  Held  al 

Canada  I  entre  foi    Inland  Waters,  Octobei   6-8, 

1981,  Burlington,  Ontario  Developments  in  Water 

Science.  No.  17.  Elsevier  Scientific  Publishing  Co., 

New   York    ic>82    p  130-150.  'i  fig,  5  tab,  12  ref 

Descriptors:  'Hydrologic  Studies,  *  Non-stationary 
behavior.  'Model  studies,  'Statistical  methods, 
Autoregression.  Rainfall.  Hydrologic  models. 
River  How.  Linear  analysis,  Flow  profiles. 

Non-stationary  behavior  in  hydrology  was  investi- 
gated with  particular  attention  to  modelling.  Ap- 
plication was  made  to  12  series  of  annual  rainfall 
and  river  flows  from  Northern  Utah  and  to  the 
Nile  flows  at  Aswan  Dam.  Different  aspects  of 
non-randomness  were  investigated  by  fitting  linear 
autoregressive  types  of  models  and  examining  the 
residuals,  by  means  of  the  Box-Pierce  portmanteau 
lack-of-fit  test,  three  non-parametric  tests,  the  Von 
Neumann  ratio  test  for  normal  data,  and  rescale 
range.  The  alternative  approach  adopted  was  to 
investigate  evolutionary  changes  through  estimat- 
ed spectral  functions  of  over-lapping  sequences. 
Non-stationarities  was  then  quantified  by  relative 
mean  values  of  chi-squared  in  particular  frequency 
bands.  (See  also  W88-06496)  (Lantz-PTT) 
W88-06508 


STOCHASTIC  MODELLING  OF  HYDROLOG- 
IC DATA, 

Waterloo  Univ.  (Ontario). 
T.  E.  Unny. 

IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters,  October  6-8, 
1981,  Burlington.  Ontario.  Developments  in  Water 
Science.  No.  17.  Elsevier  Scientific  Publishing  Co.. 
New  York.   1982.  p  224-243,  3  fig,   1   tab.  31   ref. 

Descriptors:  'Hydrologic  data,  'Data  interpreta- 
tion, 'Stochastic  process,  'Rainfall-runoff  relation- 
ships, 'Model  studies.  Data  collections.  Periodici- 
ty, Seasonal  variation.  Diurnal  variation.  Mathe- 
matical studies. 

Daily  streamflow  time  series  are  different  from 
monthly  and  yearly  time  series  in  that  these  time 
series  are  characterized  by  the  occurrence  of  sharp 
peaks  and  exponential  decay.  The  cause-effect  rela- 
tionship in  rainfall-runoff  processes  is  stronger  in 
the  short  interval  time  series.  The  periodicities  are 
induced  in  the  streamflow  time  series  by  the  geo- 
physical cycle.  This  is  reflected  in  the  occurrence 
of  high  precipitation  and  high  runoff  during  the 
summer  months,  and  low  precipitation  and  low 
runoff  during  the  winter  months  in  Northern  cli- 
mates. Means  and  variances  of  hydrologic  time 
series  are  larger  in  summer  and  smaller  in  winter 
months.  Non-homogeneity  in  time  also  occurs  in 
the  form  of  trends  in  data  as  well  as  in  the  form  of 
gradual  and  sudden  variations  in  the  stochastic- 
nature  of  the  data.  The  following  procedure  is 
often  carried  out  in  connection  with  streamflow 
time  series  modelling  (given  an  historically  record- 
ed data  series):  (1)  assume  ergodicity;  (2)  assume  a 
stochastic  process;  (3)  calculate  certain  parameters 
from  the  recorded  data  and  assume  that  these 
parameters  are  the  statistics  for  the  process;  and  (4) 
assume  that  the  so-defined  stochastic  process  is  the 
generating  mechanism  from  which  the  recorded 
data  is  derived  as  a  sample.  With  so  many  assump- 
tions, a  stochastic  model  is  considered  to  be  ob- 
tained for  the  time  series.  It  is  emphasized  that  this 
procedure  bears  no  relationship  to  the  physical 
phenomena  on  which  the  data  have  been  recorded. 
In  addition,  this  procedure  could  often  become 
irrelevant  when  its  results  are  applied  in  connec- 
tion with  water  resources  planning  and  manage- 
ment. Objections  can  also  be  raised  from  heuristic 
and  philosophic  points  of  view.  All  that  is  required 
to  complete  the  above  procedure  is  a  few  param- 
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FLOW  SYNTHESIS, 

National  Cechnical  Uni\  .  Athens  (Greece)   Depl 

ol  c  iv  M  I  Ingineei  ing 

M  Mimikou,  and  -\   R   Rao 

IN    rime  Series  Methods  in  Hydrosciences.  Pro 

ceedings  of  an  International  Conferen  i    Held    il 

Canada  Centn    foi    Inland   Waters,  October  6-8. 

1981,   Burlington,  Ontario    Developments  in  Water 

Science.  No.  17.  Elsevier  Scientific  Publishing  Co  . 
New  York.  1982.  p  297-314.  I  fig.  12  ref 

Descriptors:  'Rainfall-runoff  relationships  'Hy- 
drologic models.  'Flow  profiles.  'Slochasiic  proc- 
ess, 'Model  studies.  Autoregression.  Regression 
analysis.  Statistical  models.  Simulation  analysis, 
Hvdrographs. 

A  dynamic  stochastic  model  for  synthesis  of  daily 
flows  and  flood  hydrographs  at  a  certain  site  in  a 
river  reach  uses  as  inputs  the  inflows  at  an  up- 
stream point  of  the  reach  and  the  rainfall  on  the 
basin  between  the  upstream  and  downstream 
points.  The  model  consists  of  three  parts:  an 
inflow-outflow  transfer  function  model,  a  Kalman 
filter  for  the  lateral  flow  contribution  of  the  drain- 
age basin,  and  a  second  order  autoregressive  model 
for  the  noise  component.  The  model  for  the  lateral 
flow  contribution  to  the  outflow  was  necessary  to 
correct  the  outflows  given  by  the  inflow-outflow 
transfer  function  of  the  system  and  it  enables 
proper  accounting  of  the  lateral  flow  into  the 
reach.  The  model  was  tested  by  using  observed 
data.  Daily  flows  and  flood  hydrographs  at  the 
downstream  location  simulated  by  using  the  model 
agreed  with  the  historic  data  with  remarkable  ac- 
curacy. The  synthesized  data  preserve  the  histori- 
cal mean,  skewness,  kurtosis,  lag-one  autocorrela- 
tion and  inflow-outflow  cross-correlation  coeffi- 
cients at  the  90%  confidence  level  and  the  variance 
at  the  95%  confidence  level.  The  model  is  efficient 
in  extending  daily  flow  records,  estimating  missing 
daily  data  and  flow  hydrographs,  and  for  simulat- 
ing daily  reservoir  inflows  in  real  time,  etc.  The 
model  is  especially  useful  for  synthesizing  flows 
from  basins  of  irregular  hydrological  characteris- 
tics and  for  which  only  limited  data  are  available. 
(See  also  W88-06496)  (Author's  abstract) 
W88-06519 


MODEL  FOR  SIMULATING  DRY  AND  WET 
PERIODS  OF  ANNUAL  FLOW  SERIES, 

Technical   Univ.   of  Istanbul   (Turkey).    Dept.   of 
Hydraulics  and  Water  Power. 
M.  Bayazit. 

IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters,  October  6-8, 
1981.  Burlington,  Ontario.  Developments  in  Water 
Science.  No.  17.  Elsevier  Scientific  Publishing  Co.. 
New  York.   1982.  p  325-340,  4  fig.  6  ref.  append. 

Descriptors:  'Hydrologic  models,  'Annual  flow. 
'Flow  patterns,  'Simulation  analysis.  'River  flow. 
'Model  studies.  Droughts,  Floods,  Mathematical 
studies.  Seasonal  variation. 

A  two-stage  model  was  developed  with  the  pur- 
pose of  simulating  periods  of  flows  of  various 
magnitudes.  Observed  annual  flows  of  a  river  were 
arranged  into  n  subsets  in  view  of  their  positions 
with  respect  to  the  suitably  chosen  truncation 
levels.  Elements  of  the  transition  matrix  between 
the  states  are  determined  from  the  observations.  In 
the  first  stage  of  the  simulation,  states  of  flows  are 
generated  by  a  Markovian  process  which  preserves 
the  transition  matrix.  In  the  second  state,  actual 
values  of  flows  are  produced  by  means  of  a  first- 
order  autoregressive  model.  Two-state  and  three- 
state  versions  of  the  model  are  described.  The  two- 
state  model  simulates  dry  periods  at  a  certain  trun- 
cation level  while  the  three-state  model  preserves 
the  positive  and  negative  run-lengths  of  observed 
flows  which  may  have  different  values.  Therefore, 
these     two     models     may     account     for    extreme 
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droughts  and  differential  persistence,  respectively. 
Applications  of  the  models  to  the  simulation  of 
annual  flows  of  a  river  exhibiting  differential  per- 
sistence are  presented.  (See  also  W88-06496)  (Au- 
thor's abstract) 
W88-06521 


COMBINED  SNOWMELT  AND  RAINFALL 
RUNOFF. 

Kanazawa  Inst,  of  Tech.  (Japan). 
K.  Mizumura. 

IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters.  October  6-8, 
1981.  Burlington.  Ontario.  Developments  in  Water 
Science.  No.  17,  Elsevier  Scientific  Publishing  Co., 
New  York.  1982.  p  341-350,  4  fig,  2  ref. 

Descriptors:  'Statistical  analysis,  *Model  studies, 
*Rainfall-runoff  relationships,  *Snowmelt,  *Sur- 
face  flow.  *Sai  River,  *Japan,  Water  storage.  Res- 
ervoirs, Mathematical  studies.  Hydrologic  models. 
Seasonal  variation. 

The  area  facing  the  Sea  of  Japan  is  the  region  with 
heavy  snowfall  in  Japan.  Snowmelt  runoff  is  stored 
in  reservoirs  with  accurate  predictions  necessary 
for  water  level  controls  in  reservoirs.  During  the 
snowmelt  period  rainfall  and  snowmelt  runoffs  are 
the  dominant  source  of  streamflow.  The  study  area 
used  for  the  rainfall-runoff  process  and  the  snow 
accumulation-snowmelt  runoff  process  is  the  Sai 
River  watershed  located  in  the  southeast  of  Kan- 
azawa city  in  Japan.  The  watershed  area  is  56.1  sq 
km  and  the  meteorological  data  are  observed  at  the 
measuring  station.  Four  tank  models  were  used  for 
rainfall-runoff  analysis.  The  parameters  in  the  tanks 
modeled  were  identified  by  the  algorithm  of  the 
maximum  a  posteriori  estimation  on  each  time  step. 
By  using  this  method,  it  possible  to  predict  snow- 
fall in  mountains  during  winter.  The  prediction  of 
mean  daily  runoff  (combined  rainfall  and  snowfall 
runoff  in  the  previous  day  by  meteorological  fac- 
tors) becomes  possible.  Since  the  measuring  station 
is  located  300  m  above  the  sea,  it  snows  in  the 
mountains  while  raining  at  the  measuring  station  in 
November  or  December.  The  usage  of  air  temper- 
ature at  9  a.m.  can  result  in  error.  For  example,  the 
cases  where  the  air  temperature  at  9  a.m.  <  0  C 
and  the  maximum  temperature  in  the  day  >  0  C, 
the  runoff  is  zero  in  calculations,  but  still  has  some 
value  in  data.  (See  also  W88-06496)  (Lantz-PTT) 
W88-06522 


SHOULD  WE  SEARCH  FOR  PERIODICITIES 
IN  ANNUAL  RUNOFF  AGAIN, 

Vassragsregulantenes  Forening,  Asker  (Norway). 
A.  Willen. 

IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters,  October  6-8, 
1981.  Burlington,  Ontario.  Developments  in  Water 
Science.  No.  17.  Elsevier  Scientific  Publishing  Co., 
New  York.    1982.  p  362-373,  2  fig,  4  tab,  2  ref. 

Descriptors:  *Time  series  analysis,  *Model  studies, 
*Stochastic  process,  *Model  studies,  ♦Rainfall- 
runoff  relationships.  'Periodicity,  'Mathematical 
analysis,  'Norway,  Runoff,  Precipitation,  Hydro- 
logic  models.  Annual  distribution,  Statistical  analy- 


Annual  series  of  runoff  and  precipitation  are  dis- 
cussed. The  search  for  hidden  periodicities  in 
annual  hydroclimatological  series  that  took  place 
earlier  has  been  replaced  by  a  'stochastic  modeling' 
approach  during  the  last  15  years.  According  to 
this  school,  the  cosine  components  one  may  possi- 
bly find  in  annual  series  are  a  result  (almost)  entire- 
ly of  change,  and  should  not  be  used  in  any  model- 
ing or  forecasting  procedures.  While  recognizing 
the  importance  of  stochastic  elements  in  hydrocli- 
matological phenomena,  this  study  concludes  that 
the  use  of  simple  harmonic  components  could  be 
justified  in  some  cases,  if  used  with  care.  This 
conclusion  is  supported  by  analysis  of  some  series 
from  and  in  the  neighorhood  of  Norway,  and  a 
discussion  of  arguments  for  and  against  the  use  of 
cosine  components  in  stochastic  modeling  of  hy- 
droclimatological phenomena.  In  the  analysis  the 
split-sample    technique    was   applied,    where   each 


series  was  divided  into  two  or  three  parts.  For 
most  periods,  the  phases  and  amplitudes  were  dif- 
ferent, a  result  that  was  expected.  However,  a 
period  of  about  19  years  was  found  in  both  parts  of 
a  Norwegian  runoff  record  of  108  years,  in  which 
both  the  amplitudes  and  phases  were  in  accord. 
Moreover,  similar  results  were  found  for  some 
other  series.  (See  also  W88-06496)  (Author's  ab- 
stract) 
W88-06524 


INFORMATION  THEORETICAL  CHARAC- 
TERISTICS OF  SOME  STATISTICAL  MODELS 
IN  THE  HYDROSCIENCES, 

British  Columbia  Univ.,  Vancouver. 

For  primary  bibliographic  entry  see  Field  7C. 
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RAINFALL-FLOW  RELATIONSHIP  IN  SOME 
ITALIAN  RIVERS  BY  MULTIPLE  STOCHAS- 
TIC MODELS, 

CNR. /I. R.P.I. .Torino. 
E.  Caroni,  F.  Mannocchi,  and  L.  Ubertini. 
IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters,  October  6-8, 
1981,  Burlington,  Ontario.  Developments  in  Water 
Science,  No.  17.  Elsevier  Scientific  Publishing  Co., 
New  York.   1982.  p  455-464.  2  fig,  4  tab,   15  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Italy, 
'River  flow,  'Stochastic  process,  'Mathematical 
analysis.  Mathematical  equations.  Simulation  anal- 
ysis. Flow  profiles,  Forecasting. 

The  hourly  rainfall-flow  relationship  was  studied 
by  multiple  transfer  plus  noise  methodologies.  The 
general  form  of  the  models  is  illustrated  with  a 
mathematical  formula.  This  formula,  where  one  or 
two  inputs  can  be  eliminated,  was  utilized  to  build 
operative  models  for  flow  simulation  and  flow  real 
time  forecast.  The  models  and  the  results  for  some 
events  of  two  Italian  basins  (Sieve,  831  sq  km; 
Toce.  1535  sq  km)  and  of  two  experimental  basins 
(Marchiazza,  5  sq  km;  Fosso  degli  Impiccati,  7.6  sq 
km),  are  presented.  In  addition  to  properties,  limits 
and  possible  future  developments  of  multiple  trans- 
fer plus  noise  methodologies  in  this  field  are  dis- 
cussed. (See  also  W88-06496)  (Author's  abstract) 
W88-06531 


KINEMATIC  HYDROLOGY  AND  MODEL- 
LING, 

University    of  the   Witwatersrand,    Johannesburg 
(South  Africa).  Dept.  of  Civil  Engineering. 
D.  Stephenson,  and  M.  E.  Meadows. 
Developments  in  Water  Science.  No.  26.  Elsevier. 
New  York,  1986.  250  p. 

Descriptors:  'Model  studies,  'Kinematic  hydrolo- 
gy, 'Hydrologic  models.  Mathematical  studies. 
Overland  flow.  Streamflow,  Groundwater  move- 
ment, Kinematics,  Peak  flow,  Flow  profiles.  Com- 
puter models.  Catchment  areas,  Pipe  flow. 

Much  of  the  literature  on  the  kinematic  method 
has  been  highly  mathematical  and  often  of  an 
experimental  nature.  The  equations,  graphs  and 
models  published  are  often  of  little  use  to  the 
practical  engineer,  and  may  discourage  him  from 
using  this  method.  In  fact,  once  confidence  is 
gained,  the  method  can  be  applied  in  simple  form 
to  a  variety  of  catchments.  The  terms  kinematic 
refers  to  movement  where  accelerations  are  negli- 
gible, which  is  generally  applicable  to  overland 
and  shallow  stream  flow.  The  book  is  aimed  at 
both  the  theoretician  and  the  practitioner.  There- 
fore, the  mathematical  sections  are  useful  if  model- 
ling is  required,  but  the  chapters  on  design  charts 
could  be  read  with  very  little  mathematical  under- 
standing other  than  a  basic  appreciation  of  the 
kinematic  method.  The  scope  of  the  kinematic 
method  is  unlimited  from  the  point  of  view  of  the 
researcher  with  an  inquiring  mind.  Some  of  the 
theoretical  considerations  are  taken  further  in 
Chapter  2  on  kinematic  equations,  4  on  assump- 
tions and  5  on  numerical  theory  for  modelling.  On 
the  other  hand,  the  practitioner  (more  interested  in 
the  best  answer  available)  will  find  value  in  Chap- 
ter 3  on  peak  flows.  Chapter  6  with  dimensionless 


hydrographs  and  possibly  Chapter  7  on  marginal 
effects  and  9  with  some  examples  of  the  value  of 
the  techniques.  Chapters  on  modelling  include: 
Chapter  8  on  flow  in  conduits,  and  10,  11  and  12 
with  examples  of  computer  models  of  various 
catchments.  (Lantz-PTT) 
W88-06597 


HYDROLOGY  OF  THE  NILE  BASIN, 

International  Inst,  of  Hydraulic  and  Environmental 

Engineering,  Delft  (Netherlands). 

M.  Shahin. 

Developments  in  Water  Science,  No.  21.  Elsevier. 

New  York.  1985.  575  p. 

Descriptors:  'Nile  River,  'River  basins,  'Hydro- 
logic  systems.  Rainfall-runoff  relationships.  Evapo- 
ration, Transpiration,  Evapotranspiration.  Hydro- 
logic  budget.  Geohydrology,  Mathematical  stud- 
ies, Groundwater,  Water  storage,  Water  control. 

The  hydrological  aspects  of  the  Nile  River  basin 
and  the  different  factors  affecting  them,  are  de- 
scribed. The  inflow-outflow  balance  of  the  Nile 
system  from  the  source  up  to  mouth  sub-basin-wise 
is  considered.  The  components  of  the  hydrologic 
cycle  which  enter  in  the  water  balance  are  the 
rainfall,  evaporation,  evapotranspiration  and  the 
change  of  water  in  storage,  both  in  volume  and 
level.  Each  of  these  components  is  presented  as 
observed  in  nature,  recorded  from  experiments  or 
found  from  computations,  together  with  an  expla- 
nation of  the  procedures  used  and  the  interpreta- 
tion of  the  results  obtained.  Attention  is  paid  to  the 
losses  which  take  place  in  parts  of  the  basin.  The 
meteorologic  and  hydrologic  data  at  the  key  sta- 
tions on  the  Nile  and  its  tributaries  are  analyzed 
and  their  basic  statistical  properties  given.  A  chap- 
ter is  devoted  to  the  geohydrology  of  the  basin  and 
to  the  groundwater  situations  and  potentialities  in 
some  of  the  countries  sharing  the  Nile  Basin.  Stor- 
age, control  and  conservation  works  (both  existing 
and  planned),  and  the  impacts  of  such  works  on 
the  environment  are  described.  (Lantz-PTT) 
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WESTERN  WATER  MADE  SIMPLE. 

For   primary    bibliographic   entry   see   Field    6G. 
W88-06609 


MEASUREMENTS  AND  ANALYSIS  OF 
RUNOFF  FROM  SUBSURFACE  DRAINED 
FARMLANDS, 

Macdonald  Coll.,  Ste.  Anne  de  Bellevue  (Quebec). 

Dept.  of  Agricultural  Engineering. 

S.  Natho-Jina,  S.  O.  Prasher.  C.  A.  Madramootoo, 

and  R.  S.  Broughton. 

Canadian     Agricultural     Engineering     CAEOAI. 

Vol.  29,  No.  2,  p  123-130.  1987.  10  fig,  3  tab,  6  ref. 

Descriptors:  'Rainfall-runoff  relations.  'Subsur- 
face drainage,  'Storm  seepage,  'Surface  runoff. 
'Agricultural  runoff,  Hydrographs. 

The  correlation  between  agricultural  subsurface 
drainage  systems  and  peak  flow  rates  was  investi- 
gated by  measuring  both  surface  and  subsurface 
components  of  runoff  on  an  11-ha  field  in  Orm- 
stown,  Quebec.  Depth  of  runoff,  peak  flow  rate 
and  time  parameters  were  estimated  from  meas- 
ured hydrographs.  Longer  times  to  peak  were 
observed  on  the  subsurface  flow  hydrographs  com- 
pared to  the  surface  runoff  hydrographs.  (Author's 
abstract) 
W88-06783 


2B.  Precipitation 


RAINFALL  INTENSITIES  FOR  SOUTHEAST- 
ERN ARIZONA, 

Agricultural  Research  Service.  Tucson.  AZ. 

H.  B.  Osborn.  and  K.  G.  Renard. 

Journal   of  Irrigation   and    Drainage   Engineering 

(ASCE)  JIDEDH,   Vol.    114,   No.    1.   p    195-199. 

February  1988.  1  fig,  2  tab.  10  ref. 

Descriptors:   'Rainfall-runoff  relationships.   'Rain- 
fall  intensity,   'Runoff.   'Storms,   'Model   studies. 


WATER  CYCLE— Field  2 


Precipitation — Group  2B 


'Arizona,  'Wenlhei  data  collections   Watersheds, 
Drainage.  Rainfall.  Simulation 

Small  watershed  storm  runoff  in  the  southwestern 
United  Si. ncs  is  dominated  bj  intense,  short-dura- 
tion con\  ivn\  i'  i  .mis  ol  limited  areol  extent  Stoi  m 
drain  ige  design  is  often  based  on  rainfall  informa- 
tion published  bj  the  National  Weather  Servici  in 
the  National  Oceanic  and  Atmospheric  Adminis- 
tration (NOAA)  Alias  2  series  In  NOAA  Mlas  2. 
short-duration  rainfall  is  derived  by  an  extrapola- 
tion procedure  from  maps  of  6-hr  and  24-h  rainfall 
amounts  with  different  frequencies  Intensity-dura- 
lion-frequencj  values  for  I  In  and  less,  based  on 
data  from  a  dense  network  of  rain  gauges  in  south- 
eastern Arizona,  were  compared  to  similai  values 
derived  from  NOAA  Atlas  2.  Differences  in  rain- 
foil  intensities  obtained  from  the  two  methods  are 
illustrated  bj  simulating  and  comparing  peaks  and 
volumes  of  runoff,  For  southeastern  Arizona,  esti- 
mates of  short-duration  precipitation  intensities, 
based  on  NOAA  Atlas  2.  were  substantially  lower 
than  estimates  based  on  data  from  a  dense  kiiii 
gauge  network  for  less  frequent  events  (50-  and 
100-year  frequencies).  Runoff  peaks  and  volumes. 
as  estimated  with  a  distributed  mathematical  rain- 
fall-runoff model,  were  underestimated  for  the  less 
frequent  events,  particularly  for  the  100-vr  storm, 
based  on  NOAA  Atlas  2.  (Alexander-PTT) 
W88-05953 


SEEDLING  EMERGENCE  OF  CHICKPEA 
(C1CER  ARIETINUM  L.),  PIGEONPEA  (CA- 
JANUS  CAJAN  L.)  AND  PEARL  MILLET 
(PENNISETUM  TYPHOIDES  L.)  EFFECT  OF 
DIFFERENTIAL  SOIL  CRUSTING,  AS  IN- 
DUCED BY  RAINDROP  SIZE,  AND  DEPTH  OF 
SOWING, 

Indian   Agricultural    Research   Inst..   New   Delhi. 
Div.  of  Agricultural  Physics. 
For  primary  bibliographic  entry  see  Field  21. 
W88-05972" 


RATE  OF  HETEROGENEOUS  PHOTOCATA- 
LYTIC  OXIDATION  OF  N02()  IN  CLOUD 
WATER  DROPLETS.  ESTIMATED  FOR  HYPO- 
THETICAL ENVIRONMENTAL  CONDITIONS, 

Chiba  Univ.  (Japan).  Dept.  of  Synthetic  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-05975 


TELECONNECTIONS  OF  RAINFALL  ANOMA- 
LIES AND  OF  THE  SOUTHERN  OSCILLA- 
TION OVER  THE  ENTIRE  TROPICS  AND 
THEIR  SEASONAL  DEPENDENCE, 

Max-Planck-Inst.     fuer     Meteorologie,     Hamburg 

(Germany  F.R.). 

H.  Behrend. 

Tellus  TELLAL.   Vol.   39A,   No.   2.   p    138-151, 

March  1987.  8  fig.  1  tab.  35  ref. 

Descriptors:  *Rainfall,  "Tropical  regions,  *Tele- 
connections.  'Southern  Oscillation,  Seasonal  varia- 
tion. Correlation  analysis.  El  Nino,  Indian  Ocean. 
Pacific  Ocean,  Wind. 

The  teleconnections  between  rainfall  anomalies  of 
selected  areas  within  the  tropics  to  each  other 
were  investigated  with  respect  to  their  seasonal 
dependence,  employing  a  cross  correlation  analysis 
technique.  They  are  related  to  the  Southern  Oscil- 
lation. The  magnitude  and  phase  of  these  rainfall 
anomalies  were  computed  for  a  typical  El  Nino 
event  using  a  so-called  composite  analysis.  Rainfall 
anomalies  persist  for  almost  an  entire  year  over  the 
islands  of  the  equatorial  Central  Pacific,  whereas 
over  most  areas  in  and  around  the  tropical  Indian 
and  Pacific  Ocean,  they  only  tend  to  persist  for  a 
season  or  two.  Seasons  during  which  rainfall 
anomalies  are  most  persistent  (in  a  particular 
region)  are  also  seasons,  during  which  teleconnec- 
tions between  rainfall  anomalies  of  these  regions  to 
each  other  are  strongest.  The  Southern  Oscillation 
is  negatively-correlated  with  the  majority  of  the 
rainfall  anomalies  except  those  from  India.  Indone- 
sia. Hawaii  and  the  North  coast  of  Venezuela.  The 
rainfall  anomalies  calculated  for  a  typical  El  Nino 
event  fit  into  this  general  scheme  of  teleconnec- 
tion.  (Author's  abstract) 


WKS  05997 


RAINFALL   I'll    IN   till    VENEZUELAN   SA- 

\  \\\  Ml. 

Instituto  Venezolano  de  Investigaciones  Cientifi- 

eas,  Caracas 

I    Sanhueza,  N  Graterol,  and  A  Rondon 

lellus  1  I  I  I  ,\1  .  Vol    J9B,  No.  3.  p  329-332.  July 
1987.  1  fig.  1  lab.  17  ret 

Descriptors   'Acid  ram,  'Rainfall,  'Hydrogen  ion 
concentration,  'Rural  areas,  Venezuela,  Acidity. 

Tropical    regions.    Air   pollution.    Savannahs.    Data 
collections,  Developing  regions. 

Although  acid  rain  production  has  been  measured 
extensively  in  industrial  regions,  very  little  infor- 
mation exists  for  rural  developing  regions.  In  gen- 
eral, rural  areas  of  tropical  South  America  are  not 
affected  by  industrial  pollution  to  a  significant 
extent  and  the  rainfall  pH  should,  therefore,  be 
controlled  mainly  by  natural  factors.  The  pH  of 
samples  collected  during  rainfall  events  in  1984 
and  1985  at  three  sites  in  the  Venezuelan  Savannah 
was  measured.  The  volume-weighted  average  pH 
values  at  Camburito,  Joaquin  del  Tigre  and  La 
Paragua  were  4.4,  5.1  and  4.8,  respectively.  These 
low  pH  values  are  in  agreement  with  values  re- 
ported for  other  rural  areas  of  tropical  South 
America.  Possible  explanations  of  natural  events 
resulting  in  the  acidic  rainfall  are  H2S04  from  the 
natural  portion  of  the  sulfur  cycle  and  from  weak 
organic  acids  of  unknown,  probably  natural,  orgin. 
(Wood-PTT) 
W88-05998 


CHARACTERIZATION  OF  WEAK  ACIDITY  IN 
SELECTED  PRECIPITATION  SAMPLES 
FROM  A  FOREST  ECOSYSTEM, 

Bayreuth  Univ.  (Germany,  F.R.).  Inst,  of  Soil  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-05999' 


SCAVENGING     RATIO     NORMALIZED     TO 
REMOVE  THE  EFFECT  OF  HUMIDITY, 

National   Oceanic   and    Atmospheric    Administra- 
tion. Rockville,  MD. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06015 


REMOTE  SENSING  OF  WATER  VAPOR  CON- 
VERGENCE, DEEP  CONVECTION,  AND  PRE- 
CIPITATION OVER  THE  TROPICAL  PACIFIC 
OCEAN  DURING  THE  1982-1983  EL  NINO, 

Research   and   Data   Systems,    Inc..   Lanham-Sea- 

brook,  MD. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-06077 


CHARACTERISTICS  OF  EXTREME  RAIN- 
FALL EVENTS  IN  NORTHWESTERN  PERU 
DURING   THE   1982-1983   EL   NINO   PERIOD, 

National   Aeronautics  and   Space  Administration, 

Greenbelt,    MD.   Goddard   Space   Flight   Center. 

R.  A.  Goldberg,  G.  Tisnado  M,  and  R.  A. 

Scofield. 

Journal  of  Geophysical  Research  JGRCEY.  Vol. 

92,  No.  C13,  p  14225-14241.  December   1987.   14 

fig,  6  tab,  44  ref. 

Descriptors:  'Weather  data,  'Rainfall,  'Storms, 
'Peru,  *E1  Nino,  Case  studies.  Satellites.  Remote 
sensing.  Weather. 

Using  rainfall  data  from  66  stations  within  the 
Chira-Piura  Project  of  northwestern  Peru,  an  atlas 
of  histograms  and  contour  maps  describing  the 
daily  rainfall  characteristics  of  the  region  during 
the  El  Nino  period  from  November  1982  to  June 
1983  was  prepared.  These  data  were  compared 
with  those  for  the  same  8-month  intervals  during 
the  2  years  preceding  and  following  the  designated 
period.  Uniquely  during  the  El  Nino  period,  these 
data  often  exhibit  localized  storms  of  high  rainfall 
intensity  (>100  mm/d)  which  may  then  disperse 
over  wider  areas  of  the  region  during  the  follow- 
ing 2-3  days.  The  region  nearby  and  to  the  east  of 
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with   the  extreme  and  disastrous   rainfall   events 

observed  from  ground  stations    I  he  satellite  .imily- 

sis  has  also  permitted  an  identification  of  signifi- 
cant storms  beyond  the  range  of  the  ground-based 

stations  during  this  same  time  period,  demonstrat- 
ing the  complementary  value  of  satellite  coverage 
for  developing  a  more  comprehensive  view  of  the 
processes  m  effect.  (Author's  abstract) 
W88-06078 


DEPOSITION  RATE  OF  PARTICULATE  AND 
DISSOLVED  ALUMINUM  DERIVED  FROM 
SAHARAN  DUST  IN  PRECIPITATION  AT 
MIAMI,  FLORIDA, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence. Miami,  FL.  Div.  of  Marine  and  Atmospheric 
Science. 

J.  M.  Prospero,  R.  T.  Nees,  and  M.  Uemalsu. 
Journal  of  Geophysical  Research  JGRDE3.  Vol. 
92,  No.  D12.  p  14723-14731,  December  1987.  3  fig. 
3  tab,  44  ref.  NSF  Grants  OCE  81-12106,  OCE  84- 
05609,  OCE  81-11895,  and  NSF  ATM   8016127. 

Descriptors:  'Rainfall,  'Deposition,  'Aluminum. 
'Chemistry  of  precipitation,  'Florida,  'Saharan 
dust.  Weather,  Transport.  Metals,  Minerals.  Partic- 
ulate matter,  Atlantic  Ocean. 

Precipitation  was  collected  for  a  1-yr  period  in 
Miami,  Florida.  The  deposition  rate  of  Al  in  sam- 
ples containing  Saharan  dust  was  10.1  micro- 
grams/sq  m,  this  flux  is  equivalent  to  a  mineral 
deposition  rate  of  126  micrograms/sq  cm  per  year, 
a  value  comparable  to  the  mineral  accumulation 
rate  in  sediments  of  the  tropical  North  Atlantic 
Mineral  deposition  rates  in  rain  were  highly  vari- 
able, with  22%  of  the  total  occurring  in  1  day  and 
68%  occurring  in  4  days  in  two  separate  dust 
episodes.  The  volume-weighted  average  concen- 
tration of  dissolved  Al  in  dust-related  rain  events 
was  9.8  micrograms/L;  if  normalized  to  the  total 
volume  of  rain  that  fell  that  year,  the  average 
would  have  a  minimum  value  of  3.0  micrograms/ 
L.  The  dissolved  Al  fraction  (defined  as  all  Al  thai 
passes  through  a  0.45-micron  filter)  ranged  from 
0.5  to  48%,  with  a  volume-weighted  mean  of  5%; 
solubility  tended  to  increase  with  decreasing  rain 
pH  and  decreasing  mineral  concentration.  If  the 
5%  solubility  applies  to  all  Saharan  dust  deposited 
in  the  tropical  Atlantic,  then  the  annual  deposition 
rate  of  soluble  Al  in  this  region  would  be  2  to  8 
times  10  to  the  1 1th  power  g,  a  rate  commensurate 
with  that  carried  by  the  Amazon;  on  a  global  basis 
the  annual  input  to  the  oceans  of  soluble  Al  in  dust 
would  be  20  to  40  times  10  to  the  11th  power  g.  a 
rate  comparable  to  that  carried  by  rivers.  These 
atmospheric  input  rates  of  dissolved  Al  are  suffi- 
cient to  account  for  many  of  the  distribution  fea- 
tures of  Al  in  the  oceans.  (Author's  abstract) 
W88-06081 


DEPOSITION  OF  AIR-BORNE  ACIDIFIERS  IN 
THE  WESTERN  ENVIRONMENT, 

ERT.  Inc.,  Camarillo.  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06144 


CATION  CYCLING  IN  A  BASE-POOR  AND 
BASE-RICH  NORTHERN  HARDWOOD 
FOREST  ECOSYSTEM, 

Pennsylvania  Univ..  Philadelphia.   Dept.  of  Land- 
scape Architecture  and  Regional  Planning. 
For  primary  bibliographic  entry  see  Field  2K. 
W88-06153 


Field  2— WATER  CYCLE 


Group  2B — Precipitation 


REEVALUATION  OF  THE  CLIMAX  CLOUD 
SEEDING  EXPERIMENTS  USING  NOAA  PUB- 
LISHED DATA, 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 

Sciences. 

A.  L.  Rangno.  and  P.  V.  Hobbs. 

Journal    of    Climate    and    Applied    Meteorology 

JCAMEJ.  Vol.  26.  No.  7.  p  757-762.  July  1987.  6 

tab.  13  ref 

Descriptors:  *Precipitation  rates.  'Rocky  Moun- 
tains. *Cloud  seeding.  *  Artificial  precipitation. 
'Climax  experiment.  'Colorado,  Silver  iodide. 
Temperature  effects.  Data  interpretation,  Statisti- 
cal analysis.  Rainfall  rate. 

There  are  some  significant  differences  between 
precipitation  amounts  at  Climax  2NW  (a  station 
situated  near  the  center  of  the  target  area  for 
seeding  in  the  Climax  I  and  II  experiments)  that 
have  been  used  in  previous  statistical  analyses  of 
the  Climax  experiments  and  NOAA  (National  Oce- 
anic and  Atmospheric  Administration)  published 
values  for  the  same  station.  In  addition,  there  are 
some  differences  in  the  interpolated  500  mb  tem- 
peratures used  by  the  Climax  experimenters  and 
those  derived  from  NOAA  sounding  data.  The 
NOAA  data  is  used  to  reevaluate,  by  means  of  the 
same  statistical  techniques  used  by  the  Climax  ex- 
perimenters, the  apparent  effects  of  seeding  on 
precipitation  at  Climax  2NW.  It  is  concluded  that 
the  Climax  II  experiment  failed  to  confirm  that 
precipitation  can  be  increased  by  artificial  seeding 
in  the  Colorado  Rockies.  (Sand-PTT) 
W88-06232 


TWO  CASE  STUDIES  OF  THE  TRANSPORT 
OF  DUST  STORM  AEROSOL  AND  THE  PO- 
TENTIAL FOR  INCORPORATION  INTO  PRE- 
CIPITATION, 

Illinois  State  Water  Survey  Div.,  Champaign. 

K.  G.  Doty,  and  R.  G.  Semonin. 

Journal    of   Climate    and    Applied    Meteorology 

JCAMEJ,  Vol.  26,  No.  7,  p  763-773,  July  1987.  15 

fig,  2  tab,  25  ref.  Dept.  of  Energy  Contract  DE- 

ACO2-76EV01199. 

Descriptors:  'Precipitation.  'Chemistry  of  precipi- 
tation. 'Dust  storms,  *Acid  rain,  'Water  chemis- 
try. 'Water  pollution  sources.  Calcium,  Deposi- 
tion. Southern  Plains. 

To  investigate  the  hypothesis  that  dust  storms  en- 
hanced the  calcium  concentrations  in  precipitation 
in  the  mid-1950's,  two  case  studies  were  performed 
for  major  dust  events  in  the  Plains  of  the  United 
States  during  March  and  April  of  1981.  Forward 
trajectories  were  calculated  from  source  areas  of 
blowing  dust  and  then  compared  with  hourly  radar 
summaries  to  see  if  the  advected  dust  cloud  inter- 
cepted precipitation  over  sites  of  the  National  At- 
mospheric Deposition  Program.  Four  sites  met 
these  criteria  between  the  two  case  studies  and 
exhibited  extremely  high  calcium  concentration 
and  deposition  values  for  the  study  period.  (Au- 
thor's abstract) 
W88-06233 


PREDICTION  OF  INDIA  MONSOON  RAIN- 
FALL ANOMALIES, 

Wisconsin  Univ. -Madison.  Dept.  of  Meteorology. 
S.  Hastenrath. 

Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ,  Vol.  26.  No.  7,  p  847-857,  July  1987.  6 
fig.  3  tab,  38  ref.  NSF  Grant  ATM-8413575. 

Descriptors:  'Monsoons,  'Rainstorms,  'Rainfall, 
'Weather  forecasting,  India.  Meteorology,  Model 
studies. 

Investigations  into  the  mechanisms  of  interannual 
climate  variability  have  led  to  a  considerable  diag- 
nostic understanding  of  monsoon  rainfall  anomalies 
in  terms  of  the  large-scale  circulation,  and  have 
identified  plausible  precursors  in  the  large-scale 
atmospheric  and  oceanic  setting  that  may  serve  as 
input  for  the  development  of  prediction  methods. 
The  potential  of  such  predictors  for  the  rainfall 
anomalies  of  the  Indian  summers  southwest  mon- 
soon were  examined.  Complementing  recent  stud- 
ies on  the  feasibility  of  empirically  based  climate 


prediction  in  low  latitudes,  three  topics  of  general 
interest  in  tropical  climate  prediction  are  explored: 
secular  variation  of  predictability;  optimal  length 
of  dependent  record;  and  updating  of  this  input 
base.  Preseason  departure  characteristics  of  the 
combined  atmosphere-ocean-land  system  that 
herald  monsoon  rainfall  anomalies  include:  (1) 
upper  airflow  over  India;  (2)  temperatures  in  South 
Asia  and  the  adjacent  waters;  and  (3)  the  Southern 
Oscillation.  (Sand-PTT) 
W88-06234 


CLIMATOLOGY  OF  MEAN  MONTHLY 
SNOWFALL  FOR  THE  CONTERMINOUS 
UNITED  STATES:  TEMPORAL  AND  SPATIAL 
PATTERNS, 

New   Mexico  State  Univ.,   Las  Cruces.   Dept.  of 

Earth  Science. 

J.  A.  Harrington.  R.  S.  Cerveny,  and  K.  F. 

Dewey. 

Journal    of    Climate    and    Applied    Meteorology 

JCAMEJ,  Vol.  26,  No.  8,  p  897-912,  August  1987. 

17  fig,  57  ref. 

Descriptors:  'Snow.  'Seasonal  Variation,  'Spatial 
Distribution,  Temporal  Distribution,  United  States, 
Weather,  Meteorology,  Mathematical  analysis. 

Mean  monthly  snowfall  data  for  216  stations  across 
the  conterminous  United  States  were  analyzed  to 
produce  a  climatology  that  identifies  statistical, 
spatial  and  intraseasonal  aspects.  Geographic  vari- 
ations in  the  length  of  the  snowfall  season  are 
characterized  using  two  statistics:  the  number  of 
months  of  snow  and  the  Snow  Concentration 
Index  (SCI).  The  annual  distribution  of  mean 
monthly  snowfall  was  also  examined  using  har- 
monic analysis.  Snowfall  generally  peaks  in  Febru- 
ary; earlier  snowfall  maxima  are  found  in  the  Great 
Lakes  area  and  in  the  Pacific  Northwest,  whereas 
late  February  or  March  maxima  occur  in  the  west- 
ern High  Plains.  Stations  with  relatively  high 
amounts  of  variance  explained  by  the  second  har- 
monic indicate  (1)  areas  with  a  short  snowfall 
season  such  as  the  southeastern  U.  S..  or  (2)  areas 
with  a  long  snowfall  season  that  have  a  tendency 
toward  a  bimodal  distribution.  A  climatology  of 
the  changing  monthly  patterns  of  snowfall  is  iden- 
tified through  the  mapping  of  individual  station 
deviations  from  a  national  composite.  This  proce- 
dure produces  contiguous  regions  that  can  be  relat- 
ed to  seasonal  changes  in  the  extent  and  position- 
ing of  the  circumpolar  vortex.  The  maps  reveal 
that  positive  snowfall  deviations  predominate:  (1) 
in  autumn  in  the  northern  and  western  Great 
Plains  and  the  Rocky  Mountains  (with  a  full-lati- 
tude trough  over  the  central  U.  S.  and  associated 
upslope  precipitation);  (2)  in  early  winters  in  the 
Great  Lakes  (associated  with  lake-effect  storms); 
(3)  in  late  winter  over  the  southern  and  western 
states  (with  a  fully  expanded  circumpolar  vortex); 
and  (4)  in  spring  in  the  western  states  (linked  to 
seasonal  changes  in  preferred  locations  of  cyclo- 
genesis  and  associated  storm  tracks).  (Author's  ab- 
stract) 
W88-06236 


ANALYSIS  OF  RECORDING  RAINGAGE 
DATA  FOR  THE  ISRAELI  II  EXPERIMENT 
PART  I:  EFFECTS  OF  CLOUD  SEEDING  ON 
THE  COMPONENTS  OF  DAILY  RAINFALL, 

Hebrew  Univ.,  Jerusalem  (Israel).  Dept.  of  Atmos- 
pheric Sciences. 

For  primary  bibliographic  entry  see  Field  3B. 
W88-06237 


ANALYSIS  OF  RECORDING  RAINGAGE 
DATA  FOR  THE  ISRAELI  II  EXPERIMENT 
PART  II:  DIFFERENTIAL  DAY  AND  NIGHT 
EFFECTS  OF  CLOUD  SEEDING, 

Rochester  Univ.,  NY.  Dept.  of  Statistics. 
For  primary  bibliographic  entry  see  Field  3B. 
W88-06238 


RELATION  BETWEEN  INDIAN  MONSOON 
RAINFALL,  THE  SOUTHERN  OSCILLATION, 
AND  HEMISPHERIC  AIR  AND  SEA  TEMPER- 
ATURE: 1884-1984, 

National   Oceanic   and    Atmospheric    Administra- 


tion, Silver  Spring.  MD.  Air  Resources  Lab. 
W.  P.  Elliott,  and  J.  K.  Angell. 
Journal    of    Climate    and    Applied    Meteorology 
JCAMEJ,  Vol.  26,  No.  8,  p  943-948.  August  1987. 
2  fig,  3  tab.  18  ref. 

Descriptors:  'Monsoons,  'Rainfall,  'Weather  fore- 
casting, 'India,  Water  temperature,  Air  tempera- 
ture. Seasonal  variation.  Atmospheric  pressure. 

Correlations  between  the  June-September  Indian 
monsoon  rainfall  and  Santiago  minus  Darwin  pres- 
sure, Tahiti  minus  Darwin  pressure,  and  Wright's 
Southern  Oscillation  Index,  as  well  as  the  individ- 
ual station  pressure  deviations  themselves,  show 
that  the  monsoon  rainfall  anticipates  the  Southern 
Oscillation  Indices,  and  the  individual  pressure  de- 
viations with  the  exception  of  the  pressure  at  San- 
tiago. Monsoon  rainfall  is  also  negatively  correlat- 
ed with  sea  surface  temperatures  in  the  eastern 
equatorial  Pacific  one  to  two  seasons  later.  The 
correlations  suggest  that  above  average  monsoon 
rainfall  is  associated  with  below  average  Southern 
Hemisphere  temperatures  two  to  three  seasons 
later,  whereas  above  average  Northern  Hemi- 
sphere winter  temperatures  -  particularly  continen- 
tal temperatures  -  anticipate  above  average  rainfall. 
The  correlations  with  hemispheric  temperatures 
are  significant  only  since  about  1947.  however.  A 
strong  negative  correlation  (-.64)  between  the  sea- 
sonal change  in  Darwin's  pressure  deviation  from 
Dec-Feb  to  March-May  prior  to  the  monsoon,  and 
monsoon  rainfall  is  found  in  the  period  1947-84, 
but  only  weakly  in  the  period  before  1947.  (Au- 
thor's abstract) 
W88-06239 


TEMPORAL  VARIATIONS  IN  TUCSON,  ARI- 
ZONA SUMMERTIME  ATMOSPHERIC  MOIS- 
TURE, TEMPERATURE  AND  WEATHER 
STRESS  LEVELS, 

Arizona  State  Univ.,  Tempe.  Lab.  of  Climatology. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-06241 


RETRIEVAL  OF  WATER  VAPOR  PROFILES 
VIA  PRINCIPAL  COMPONENTS:  OPTIONS 
AND  THEIR  IMPLICATIONS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  At- 
mospheric Science. 
A.  E.  Lipton,  and  T.  H.  Vonder  Haar. 
Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ.  Vol.  26,  No.  8,  p  1038-1042,  August 
1987.  3  fig,  2  tab,  6  ref.  NOAA  Contract 
NA84AA-H-00020. 

Descriptors:  'Atmospheric  water,  'Water  vapor, 
'Remote  sensing,  Satellite  technology.  Radio- 
sondes. Statistical  analysis. 

Principal  components  have  been  widely  used  in 
regression  retrieval  of  atmospheric  parameters,  but 
when  applied  to  water  vapor  concentrations  their 
use  entails  special  problems.  Results  of  retrieval 
experiments  employed  High-resolution  Infrared 
Radiation  Sounder  satellite  data  in  conjunction 
with  radiosonde  observations  which  are  discussed. 
Mixing  ratio  is  a  less  appropriate  parameter  for 
principal  component-based  retrieval  than  is  a 
mean-saturation  adjusted  mixing  ratio.  Retrieval 
accuracy  was  enhanced  by  identifying  the  opti- 
mum numbers  of  eigenvectors  to  use  when  trans- 
forming the  water  vapor  profiles  and  the  satellite 
brightness  temperatures,  resp.,  into  their  principal 
components.  Three  eigenvectors  were  optimal  for 
representation  of  water  vapor,  implying  that 
HIRS-2  data  are  capable  of  retrieving  at  least 
third-order  vertical  resolution  in  water  vapor  pro- 
files. Principal  component-based  retrieval  was 
compared  with  standard  multiple  regression;  it  was 
found  that  a  hybrid  of  the  two  methods  gave  the 
greatest  retrieval  accuracy.  (Author's  abstract) 
W88-06242 


COMBINATION  OF  MANUALLY  DIGITIZED 
RADAR  AND  GOES  IR  FOR  REAL-TIME  DIS- 
PLAY OF  RAINFALL  INTENSITY, 

Florida  Univ.,  Gainesville.  Dept.  of  Fruit  Crops. 
P.  H.  Heinemann,  J.  D.  Martsolf.  J.  F.  Gerber.  and 
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D  I    Smith 

Journal  oi  Cliniule  mid  Applied  Meteorology 
l<  Wll  i  \  ol  26.  No  8,  p  1046  1049,  Vugusl 
IW  7  Rg,  12  ref 

Descriptors  'Rainfall  intensity.  'Satellite  technol- 
ogy. *  lull  .ii  oil  imagery,  'Maps,  'Remote  sensing. 
'Radar,  Hydrologic  maps,  Computei  networks, 
Asi  iculture,  Florida 

Manually  Digitized  Radar  |ML)R)  and  Geostation 
erj  Operational  Environmental  Satellite  (GEOS) 
thermal  infrared  (IRt  data  were  merged  to  form  a 
higher-resolution  radar/IR  product  than  represent! 

ed  by  the  MDR     Hie  combination  MDR/IR  maps 

were  processed  into  a  coloi  coded  map  form  and 
disseminated  on  a  real-time  basis  through  a  com- 
puter network  to  users  in  the  Florida  agricultural 
community.  (Author's  abstract) 
W88-06243 


OPTIMIZED  RETRIEVALS  OF  PRECIPITA- 
BLE  WATER  FROM  THE  VAS  SPLIT 
WINDOW, 

National    Aeronautics   and    Space   Administration, 
Greenbelt.    MD.   Goddard   Space   Flight    Center. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-06244 


POSSIBLE  APPLICATION  OF  BACTERIAL 
CONDENSATION  FREEZING  TO  ARTIFICIAL 
RAINFALL  ENHANCEMENT, 

Tel-Aviv  Univ.  (Israel). 

For  primary  bibliographic  entry  see  Field  3B 

W88-06245 


DROUGHT  TERMINATION  AND  AMELIORA- 
TION: ITS  CLIMATOLOGICAL  PROBABILI- 
TY, 

National  Climatic  Data  Center.  Asheville,  NC. 
For  primary  bibliographic  entry  see  Field  3B. 
W88-06246 


SEASONAL  AND  INTERANNUAL  TRENDS  OF 
SIERRA  NEVADA  CLOUDS  AND  PRECIPITA- 
TION, 

Electronic  Techniques.  Inc.,  Auburn.  CA. 
For  primary  bibliographic  entry  see  Field  3B. 
W88-06248 


MEASUREMENTS  OF  FOG  WATER  DEPOSI- 
TION AND  THEIR  RELATIONSHIPS  TO  TER- 
RAIN FEATURES, 

Atmospheric    Environment    Service,    Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  7B. 

W88-06249 


ASSESSING  AND  MODELING  THE  CYCLICAL 
BEHAVIOR  OF  RAINFALL  IN  NORTHEAST 
BRAZIL, 

London  School  of  Economics  and  Political  Sci- 
ence (England).  Dept.  of  Statistical  and  Mathemat- 
ical Sciences. 

A.  C.  Harvey,  and  R.  C.  Souza. 
Journal    of   Climate    and    Applied    Meteorology 
JCAMEJ,  Vol.  26.  No.   10,  p  1339-1344.  October 
1987.  5  fig.  1  tab,  15  ref. 

Descriptors:  *Rainfall.  *  Weather  patterns.  'Brazil. 
*Model  studies,  'Weather  forecasting.  Mathemati- 
cal models.  Statistical  analysis. 

A  class  of  models  which  allows  cyclical  weather 
components  to  be  modeled  explicitly  was  devel- 
oped. The  cyclical  components  are  stochastic 
rather  than  deterministic  and  the  model  may  be 
used  for  forecasting.  The  statistical  handling  of  the 
model  is  based  on  the  state  space  form  and  the 
application  of  the  Kalman  filter.  The  model  was 
fitted  to  data  on  rainfall  in  Fortaleza  in  northern 
Brazil,  an  area  which  often  suffers  from  drought. 
The  model  gives  not  only  an  excellent  description 
of  the  properties  of  the  series,  but  also  makes  it 
clear  that  the  gains  achieved  in  forecasting  by 
taking  account  of  the  cycle  are  small.  (Author's 
abstract) 


W88  Or.250 


PR1  CIPITATION  CHARACTERISTICS  OF  ME- 
SOSCALE  CONVECTIVE  WEATHER  SYS- 
TEMS, 

Pennsylvania  State  Univ..  University  Park.  Dept. 
i^'  Meteorology. 

R.  J.  Kane.  C,  R.  C  helms,  and  J  M,  l.itsch. 
Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ.  Vol,  26,  No.  10,  p  1345-1357,  Octobet 
1987,  7  fig,  (i  tab.  25  ref.  NSF  Grant  ATM- 
8218208,  USAF  AFOSR-83-()()h4,  and  NOAA  Co- 
operative Agreement  NA82AA-H-00027, 

Descriptors:  'Rainfall  areas,  ♦Precipitation,  *Con- 
vective  precipitation.  'Weather  forecasting.  Satel- 
lite technology.  Clouds,   Maps,   Rainfall   intensity. 

Precipitation  from  74  mesoscale  convective  com- 
plexes (MCC)  was  examined  to  determine  the  total 
precipitation,  areal  extent,  and  characteristic  pre- 
cipitation pattern  of  an  average  convective  com- 
plex. The  relationship  between  the  average  precipi- 
tation pattern  and  the  track  of  the  centroid  of  the 
satellite-observed,  cold-cloud  shield  was  deter- 
mined as  an  aid  to  forecasting.  The  amount  and 
spatial  distribution  of  precipitation  during  each 
stage  (i.e.,  initiation,  maturation  and  dissipation)  of 
the  average  convective  system's  life  cycle  are  pre- 
sented, as  well  as  the  precipitation  patterns  for 
systems  that  form  in  particular  synoptic  environ- 
ments. The  precipitation  characteristics  of  MCC's 
were  compared  to  those  from  32  other  convective 
weather  systems  (MCC)  that  are  similar  to  MCC's 
but  do  not  meet  all  the  MCC-definition  criteria. 
Except  for  the  size  of  the  rain  area,  there  were  no 
significant  differences  between  the  MCC  and  MCS 
precepitation  characteristics.  The  average  MCC 
rainfall  area  was  nearly  80%  greater  than  the  MCS 
area;  the  average  maximum  and  average  rainfall 
per  unit  area  were  about  the  same.  The  dynamic 
and  thermodynamic  processes  involved  in  MCC 
and  MCS  formation  and  maintenance  may  be  es- 
sentially the  same.  (Sand-PTT) 
W  8  8-062  51 


PRECIPITATION  AND  THE  LUNAR  SYNODIC 
CYCLE:  PHASE  PROGRESSION  ACROSS  THE 
UNITED  STATES, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Miami,  FL.  Atlantic  Oceanographic  and  Me- 
teorological Labs. 

K.  Hanson,  G.  A.  Maul,  and  W.  McLeish. 
Journal    of   Climate    and    Applied    Meteorology 
JCAMEJ,  Vol.  26,  No.  10,  p  1358-1362,  October 
1987.  2  fig.  3  tab,  10  ref. 

Descriptors:  'Precipitation.  *Lunar  cycle,  Distri- 
bution patterns.  Atmospheric  circulation. 

The  question  of  whether  there  is  significant  varia- 
tion in  precipitation  in  the  United  States  at  the 
lunar  synodic  period  (29.531  days)  was  examined, 
based  on  daily  precipitation  data  for  the  period 
1900-80.  Results  confirm  previous  studies  and  indi- 
cate by  a  new  method  that  there  is  statistically 
significant  variation  in  precipitation  at  this  lunar 
frequency.  It  is  also  shown  for  the  first  time  that 
there  is  a  spatial  progression  over  the  United  States 
in  the  phase  of  the  lunar-precipitation  relationship. 
During  spring,  a  precipitation  maximum  occurs 
first  when  the  moon  is  gibbous  in  the  northwestern 
United  States,  progressively  later  during  the  lunar 
cycle  in  the  Midwest,  and,  finally,  about  the  time 
of  the  new  moon  in  the  East.  The  recognition  of 
spatial  progression  in  phase  raises  questions  about 
the  reality  of  previously  proposed  global,  lunar- 
precipitation  mechanisms.  It  is  suggested,  instead, 
that  the  actual  cause-effect  relationship  may  in- 
volve the  long-wave  circulation  of  the  atmosphere. 
(Author's  abstract) 
W88-06252 


APPLICATION  OF  ICE  NUCLEATION  KINET- 
ICS IN  OROGRAPHIC  CLOUDS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  At- 
mospheric Science. 

For  primary  bibliographic  entry  see  Field  3B. 
W88-06253 
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Journal    ol     Climate    and     Applied     Mctcorolog 
JCAMEJ.  Vol    26.  No    10,  p  1406-141 1.  Octobci 

1987.  2  fig.  I  lab,  25  lei 

Descriptors:      'Cloud     physics.      'Ice     formation, 

Rime 

The  theory  of  Langmiur  and  Blodgetl  lor  cloud 
droplet  collision  efficiency  was  verified  b)  gro 
ing  rime  ice  accretions  on  rotating  cylinders  in  a 
wind  tunnel  The  results  show  that  the  theory  is  in 
excellent  agreement  with  the  experimental  data  in 
the  studied  range  of  mean  cylinder  collision  effi- 
ciency from  0.07  to  0.63.  (Author's  abstract) 
W88-06254 


ESTIMATING  TROPICAL  PACIFIC  RAINFALL 
USING  DIGITAL  SATELLITE  DATA, 

California   Univ..   Davis.   Dept.   of  Land,   Air  and 

Water  Resources. 

C.  E.  Motell.  and  B.  C.  Weare. 

Journal    of    Climate    and    Applied    Meteorology 

JCAMEJ,  Vol.  26,  No.  10,  p  1436-1446.  October 

1987.  4  fig,  7  tab.  19  ref,  2  append. 

Descriptors:  'Rainfall,  'Tropical  regions.  'Satel- 
lite technology,  'Remote  sensing.  Pacific  ocean. 
Model  studies,  Infrared  radiation.  Weather  fore- 
casting. 

Statistical  models  that  estimate  tropical  Pacific 
rainfall  from  the  National  Oceanic  and  Atmospher- 
ic Administration's  global  archive  of  polar-orbiter 
satellite  data  were  derived  and  tested.  These  rain- 
fall models  are  based  on  the  assumptions  that  rain- 
fall is  linearly  related  to  bright  visible  and  cold 
infrared  (IR)  radiation  satellite  irradiances.  The 
models  were  derived  by  using  measured  monthly 
rainfall  from  small,  flat,  tropical  islands  with  eleva- 
tions less  than  30  m  together  with  digital  IR  and 
visible  satellite  data.  Three  models  were  derived: 
one  used  visible  and  nighttime  IR  data  (NIR 
VISQ):  the  second  used  only  visible  data  (VISQ); 
the  third  used  an  average  of  daytime  and  nighttime 
IR  data  (AVEIR).  These  models  were  found  to 
predict  between  62%  and  67%  of  the  variance  of 
1051  station-months  of  hindcast  rainfall  data  meas- 
ured from  June  1974  through  mid-March  1978 
(J74M78).  However,  rainfall  was  underpredicted 
on  relatively  high  mean  rainfall  islands  and  vice 
versa.  Similar  prediction  accuracies  were  found 
when  the  rainfall  models  were  used  to  estimate 
rainfall  on  new  low-latitude  island  stations  during 
the  J74M78  period.  All  three  models  showed  a 
decrease  in  predictive  skill  during  time  periods 
after  J74M78.  Tropical  Pacific  annual  rainfall 
maps,  estimated  using  the  rainfall  models  and  satel- 
lite data  from  June  1974  through  May  1977. 
showed  that  NIR  VISQ  and  VISQ  may  greatly 
overpredict  rainfall  in  regions  where  stratus  clouds 
are  common  such  as  in  the  eastern  Pacific  Ocean, 
but  AVEIR  appeared  to  predict  reasonable  rainfall 
amounts  throughout  the  tropical  Pacific.  The 
AVEIR  is  thus  the  preferred  model  for  predicting 
tropical  oceanic  rainfall.  (Author's  abstract) 
W88-06255 


GROUND-BASED,  HIGH-RESOLUTION 

MEASUREMENTS  OF  THE  SPATIAL  AND 
TEMPORAL  DISTRIBUTION  OF  RAINFALL, 

Auckland  Univ.  (New  Zealand).  Dept.  of  Comput- 
er Science. 

J.  G.  Hosking,  and  C.  D.  Stow. 
Journal    of    Climate    and    Applied    Meteorology 
JCAMEJ.  Vol.  26,  No.  11,  p  1530-1539,  November 
1987.  9  fig,  2  tab,  19  ref. 

Descriptors:  'Rainfall.  'Rainfall  intensity,  'Spatial 
distribution,  'Temporal  distribution.  Rain  gages. 
Disdrometers,  Frequency  distribution. 

Preliminary  data  from  ground-based  measurements 
of  rainfall  using  an  optical  disdrometer  and  high- 
resolution  rain  gage  network  are  described.  The 
recurrence  of  the  rain  period  is  shown  to  be  non- 
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Poisson  with  evidence  of  clustering,  whereas  a 
lognormal  distribution  is  an  approximate  fit  to  the 
distribution  of  amount  of  rainfall  in  a  rain  period 
About  40rr  of  rain  periods  possess  a  total  rainfall 
smaller  than  that  resolvable  by  conventional  re- 
cording rain  gages;  three-quarters  of  these  were 
resolvable  by  the  high-resolution  rain  gages  used. 
Rapid  fluctuations  of  rainfall  intensity  (approx.  1 
mm/h/s)  are  evident  in  individual  rainfall  intensity 
records  and  the  distribution  of  duration  of  rainfall 
above  a  specified  threshold  intensity  is  approxi- 
mately lognormal;  these  observations  are  consist- 
ent with  a  lognormal  distribution  of  precipitation 
region  sizes.  An  empirical  fit  to  the  average  frac- 
tional duration  of  rainfall  is  given,  although  the 
curve  is  generally  a  poor  fit  to  fractional  duration 
data  for  individual  rain  periods;  periods  of  intense 
rainfall  tend  to  be  more  singular  than  expected 
from  the  curve,  and  the  maximum  intensity 
reached  in  a  rain  period  is  shown  to  be  independ- 
ent of  the  period's  duration.  A  method  for  estimat- 
ing spatial  sizes  and  shapes  of  precipitation  regions 
using  a  high-resolution  rain  gage  array  is  demon- 
strated. (Author's  abstract) 
W88-06257 


INFRARED  AND  VISIBLE  SATELLITE  RAIN 
ESTIMATION:  I.  A  GRID  CELL  APPROACH, 

National   Aeronautics  and   Space  Administration, 
Greenbelt.    MD.   Goddard   Space   Flight   Center. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-06258 


INFRARED  AND  VISIBLE  SATELLITE  RAIN 
ESTIMATION:  II.  A  CLOUD  DEFINITION  AP- 
PROACH, 

National   Aeronautics  and   Space  Administration, 
Greenbelt.    MD.   Goddard    Space   Flight   Center. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-06259 


RANDOMNESS  OF  ANNUAL  PRECIPITA- 
TION DATA, 

Israel  Atomic  Energy  Commission,  Beersheba.  Nu- 
clear Research  Center-Negev. 
E.  Asculai.  and  R.  Thieberger. 
Journal    of    Climate    and    Applied    Meteorology 
JCAMEJ.  Vol.  26,  No.  11,  p  1601-1602,  November 
1987.  8  ref. 

Descriptors;  *Statistics.  *Precipitation,  *Weather 
patterns.  Time  series  analysis,  Israel,  England,  Cli- 
matology, Random  patterns. 

The  study  of  short-term  variations  (i.e.,  variations 
over  a  few  years  up  to  tens  of  years)  of  some 
climatic  properties  is  of  great  interest  due  to  their 
influence  on  the  economy,  especially  on  agricul- 
ture. In  addition  to  finding  the  means,  standard 
deviations,  extreme  values  and  rate  of  occurrence 
of  these  weather  elements,  some  attempts  have 
been  made  to  find  cyclic  patterns  in  the  time  series 
of  these  variables.  This  work  investigated  whether 
some  elements  with  typical  values  in  certain  parts 
of  Israel  exhibit  cyclic  patterns  or  are  randomly 
distributed.  The  results  are  compared  to  those  ob- 
tained by  analyzing  a  set  of  precipitation  data  from 
southeast  England.  (Sand-PTT) 
W88-06260 


PATTERN  ANALYSIS  OF  GROWING  SEASON 
PRECIPITATION  IN  SOUTHERN  CANADA, 

Illinois  State  Water  Survey  Div.,  Champaign.  Cli- 
matology and  Meteorology  Section. 
M.  B.  Richman.  and  P.  J.  Lamb. 
Atmosphere-Ocean  ATOCDA,  Vol.  25.  No.  2,  p 
137-158,  June  1987.  12  fig,  2  tab,  50  ref,  append. 
National  Science  Foundation  Grant  No.  ATM  83- 
12653. 

Descriptors:  *Precipitation,  *Data  collections, 
*Rainfall.  "Climatology.  *Canada,  Spatial  distribu- 
tion. Weather  prediction.  Statistical  analysis. 

Climatic  pattern  analyses  were  done  on  three-  and 
seven-day  summer  (May-August)  precipitation 
totals  for  southern  Canada.  A  range  of  eigenvec- 
torial  methods  was  applied  to  1949-80  data  for  a 
fairly  uniform  network  of  170  stations  that  extends 


to  the  east  of  the  Rockies,  to  the  north  of  the  Great 
Lakes,  and  through  the  St.  Lawrence  Valley.  The 
regionalization  has  potential  utility  for  crop  yield 
modeling,  short-range  weather  prediction,  and  re- 
search into  climate.  The  entire  domain  variance 
fraction  cumulatively  explained  by  the  first  eight 
unrotated  Principal  Components  (PCs),  and  also 
the  eight  orthogonally-rotated  (VARIMAX  crite- 
rion) PCs  derived  from  them,  was  about  55%  for 
square-root  transformations  of  both  the  three-  and 
seven-day  totals.  The  unrotated  PC  spatial  loading 
patterns  had  moderately  strong  large-scale  anoma- 
ly features  through  root  3.  but  thereafter  decayed 
progressively  on  both  counts.  The  higher  roots 
showed  little  structure  and  were  especially  difficult 
to  interpret  physically.  The  VARIMAX  PC  load- 
ing patterns  each  emphasized  a  relatively  strong 
anomaly  in  a  different  and  somewhat  restricted 
part  of  the  domain,  and  were  considered  more 
meaningful  physically.  Collectively,  they  yielded  a 
regionalization  of  the  domain  into  eight  subareas 
within  which  the  three-  and  seven-day  summer 
precipitation  tended  to  be  spatially  coherent.  This 
regionalization  was  strongly  supported  by  (1)  ob- 
liquely rotated  PC  and  Common  Factor  analyses, 
(2)  further  VARIMAX  PC  analyses  on  subsets  of 
the  data,  (3)  quantitative  comparison  with  the  in- 
terstation  correlation  matrix  from  which  it  was 
derived,  and  (4)  its  close  dovetailing  with  its  cen- 
tral U.  S.  counterpart.  (Cassar-PTT) 
W88-06306 


TRANSFORMATIONS      OF      RAINFALL      BY 
PLANT  CANOPY, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Agricul- 
tural Engineering. 

For  primary  bibliographic  entry  see  Field  21. 
W88-06348 


MODIFIED    REGRESSION    APPROACH    FOR 
MODELING  PROBABILITY  DISTRIBUTIONS, 

Texas  A  and  M  Univ..  College  Station.  Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-06349 


ESTIMATING  MONTHLY  MEAN  WATER 
AND  ENERGY  BUDGETS  OVER  THE  CEN- 
TRAL U.S.  GREAT  PLAINS:  PART  I.  EVAPO- 
CLIMATONOMY  MODEL  FORMULATION, 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 

For  primary  bibliographic  entry  see  Field  2D. 
W88-06357 


ESTIMATING  MONTHLY  MEAN  WATER 
AND  ENERGY  BUDGETS  OVER  THE  CEN- 
TRAL U.S.  GREAT  PLAINS:  PART  II.  EVAPO- 
CLIMATONOMY  EXPERIMENTS, 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 
ogy- 

For  primary  bibliographic  entry  see  Field  2D. 
W88-06358 


DIURNAL  VARIABILITY  OF  PRECIPITATION 
ACROSS  THE  CENTRAL  ROCKIES  AND  AD- 
JACENT GREAT  PLAINS, 

State  Univ.  of  New  York  at  Albany.  Dept.  of 
Atmospheric  Science. 

G.  T.  Riley.  M.  G.  Landin,  and  L.  F.  Bosart. 
Monthly  Weather  Review  MRWEAB,  Vol.   115, 
No.  6,  p  1161-1172.  June  1987.  16  fig,  29  ref.  NSF 
Grant  ATM  8417643. 

Descriptors;  "Precipitation,  *Diurnal  distribution. 
"Seasonal  distribution,  "Climatology.  "Rocky 
Mountains,  "Great  Plains,  "Statistical  analysis. 
Weather  data  collections.  Weather  patterns.  Pre- 
cipitation intensity.  Harmonic  analysis,  Wyoming, 
Colorado.  South  Dakota.  Nebraska,  Kansas. 

The  diurnal  variation  of  precipitation  across  Wyo- 
ming, Colorado,  South  Dakota,  Nebraska,  and 
Kansas  were  studied  using  of  a  harmonic  analysis 
of  35  yr  of  hourly  precipitation  data  for  334  sta- 
tions, and  a  regional  probability  of  precipitation 
analysis  for  grouped  stations.  New  findings  in- 
clude: (1)  a  pervasive  0300  LST  maximum  for  the 


precipitation  category  >  0.25  mm  that  is  most 
prominent  during  the  cooler  half  of  the  year  and 
partially  masked  in  summer,  (2)  the  transition  from 
winter  to  spring  is  accompanied  by  an  increase  in 
measurable  precipitation  frequency  but  a  decrease 
in  precipitation  frequency  for  rainfall  amounts  > 
2.5  mm,  and  (3)  the  summer  rainfall  regime  is  made 
up  of  distinct  local  and  mountain-generated  signals. 
The  summer  heavier  precipitation  events  tend  to 
occur  1-4  hours  earlier  than  all  measurable  rainfall 
events,  particularly  on  the  Plains  east  of  101  de- 
grees W.  The  implication  of  these  results  is  that: 
(1)  the  winter  regime  is  affected  by  large-scale 
circulation  features  as  the  0300  LST  maximum  is 
found  elsewhere,  e.g.,  the  northeastern  U.S.,  (2) 
dynamically  significant  precipitation  systems,  al- 
though infrequent,  do  affect  the  five-state  region  in 
winter,  and  (3)  heavy  summer  nocturnal  precipita- 
tion systems  over  the  eastern  Plains  cannot  be 
explained  solely  by  the  eastward  propagation  of 
mountain-generated  systems  from  the  previous 
afternoon.  (Author's  abstract) 
W88-06359 


METEOROLOGICAL  CONDITIONS  DURING 
HEAT  WAVES  AND  DROUGHTS  IN  THE 
UNITED  STATES  GREAT  PLAINS, 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric- 
Sciences. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-06360 


FREEZING  PRECIPITATION  IN  WINTER 
STORMS, 

Atmospheric    Environment    Service,    Downsview 

(Ontario). 

R.  E.  Stewart,  and  P.  King. 

Monthly  Weather  Review  MRWEAB,  Vol.   115, 

No.  7,  p  1270-1279,  July  1987.  11  fig,  1  tab,  21  ref, 

append. 

Descriptors:  "Meteorology,  "Precipitation.  "Freez- 
ing, "Storms.  Weather,  Sleet,  Hail.  Snow.  Weather 
forecasting.  Radar.  Ontario. 

The  mesoscale  storm  structure  and  the  evolution 
of  precipitation  type  were  examined  during  freez- 
ing precipitation  episodes  over  southern  Ontario. 
Precipitation  bands  linked  to  both  warm  and  cold 
fronts  were  mainly  responsible  for  the  precipitation 
during  these  episodes.  One  feature  detected  by 
radar  and  related  to  freezing  rain  and/or  ice  pellets 
in  most  cases  was  a  precipitation  overhang  ahead 
of  the  first  detection  of  precipitation  on  the 
ground.  Observations  of  mixed  precipitation  types, 
including  snow  and  ice  pellets  with  freezing  rain, 
are  partially  a  consequence  of  size-dependent  dif- 
ferences in  melting  and  refreezing  within  an  upper- 
level  inversion  and  a  lower-level  subfreezing 
region,  respectively.  Inadequate  time  for  refreezing 
in  the  lower  subfreezing  region  may.  however, 
lead  to  particles  at  the  ground  being  composed  of  a 
mixture  of  water  and  ice.  Prediction  techniques  for 
this  type  of  severe  weather  need  to  account  for  its 
mesoscale  nature  and  for  the  actual  types  of  pre- 
cipitation involved.  (Author's  abstract) 
W88-06361 


RELATIONSHIP  BETWEEN  SCATTERO- 
METER-DERIVED  CONVERGENCES  AND  AT- 
MOSPHERIC MOISTURE, 

Washington  Univ..  Seattle.  Dept.  of  Atmospheric- 
Sciences. 

L.  A.  McMurdie.  G.  Levy,  and  K.  B.  Katsaros. 
Monthly  Weather  Review  MRWEAB.  Vol.   115. 
No.  7.  p  1281-1294.  July  1987.  6  fig.  29  ref.  NASA 
Grants  NAS  8-36473  and  NAGW  679  and  ONR 
Grant  N00014-81-K-0095. 

Descriptors:  "Statistical  analysis,  "Weather  pat- 
terns. "Wind.  "Cyclones,  "Atmospheric  water, 
"Meteorology,  "Scatterometry.  Satellite  technolo- 
gy, Radiometry,  Wind  velocity.  Water  vapor. 
Rainfall  rate.  Storms,  cyclones.  Atlantic  Ocean. 
Pacific  Ocean,  Southern  Ocean,  Queen  Elizabeth 
II  Storm,  Storms. 

Fields  of  divergence  were  calculated  from  Seasat- 
A  Satellite  Scatterometer  winds,  and  fields  of  hue- 


WATER  CYCLE— Field  2 


Precipitation — Group  2B 


grated  wntei  vupoi  and  ruinrule  were  calculated 
from  the  Scanning  Muliichnnnel  Microwave  Radi- 
omeiei  on  Seasat;  Ihese  fields  were  constructed  foi 
three  different  midlutitudc  cyclones  rhese  storms 
include  an  explosive!)  deepening  cyclone  thai  oc 
curred  in  the  North  Atlantic  (also  known  .is  the 
Queen  I  lizabeth  II  cyclone).  .1  storm  thai  occurred 
m  the  North  Pacific,  nnd  .1  Southern  Ocean  storm 
In  .ill  three  cases,  the  regions  of  convergence  and 
atmospheric  watei  (vapoi  and  rain)  were  consist- 
eni  with  each  other  and  help  to  define  features  of 
each  storm  I  he  vet  iii_-.il  distribution  of  moisture  is 
inferred  for  one  case  using  both  the  convergence 
pattern  and  the  integrated  water  vapor  field.  In. 
interpretation  of  the  convergence  field  in 
.1  data  gap  region  is  aided  h>  the  watei  vapor  field. 
In  all  three  cases,  surface  low  pressure  centers, 
fronts,  and  even  frontal  waves  are  clear!)  evideni 
is  areas  of  convergence,  and  increased  water 
vapor  and  rainr.iie  (Author's  abstract) 
W  58  06362 


GLOBAL   AND   REGIONAL  SCALE   PRECIPI- 
TATION PATTERNS  ASSOCIATED  WITH  THE 
I  I   NINO  SOUTHERN  OSCILLATION. 
National  Weather  Service,  Washington.  DC.  Cli- 
mate Analysis  Center. 
C  F  Ropelewski,  and  M.  S  Halperl. 
Monthly  Weather  Review    MRW'EAB.  Vol.    115. 
No.  8.  p  1606-1626.  Aueust   1987.  21  fie.  2  lab.  39 
ref. 

Descriptors:  'Climatology,  'Meterology.  'Precipi- 
tation, 'Weather  patterns.  'Climatic  data,  'Mathe- 
matical studies.  *E1  Nino/Southern  Oscillation. 
Time  series  analysis.  Graphical  analysis.  Harmonic 
analysis.  Pacific  Ocean.  North  America.  South 
America.  India.  Africa.  Central  America. 

Monthly  precipitation  time  series  from  over  1700 
stations  were  analyzed  using  an  empirical  method 
designed  to  identify  regions  of  the  globe  that  have 
precipitation  variations  associated  with  the  El 
Nino/Southern  Oscillation  (ENSO).  Monthly 
mean  ranked  precipitation  composites  were  com- 
puted over  idealized  2-year  ENSO  episodes  for  all 
stations  that  include  data  for  at  least  five  ENSOs. 
The  amplitude  and  phase  of  the  first  harmonic- 
fitted  to  the  24-month  composite  values  were  plot- 
ted in  the  form  of  a  vector  for  each  station.  When 
plotted  on  a  global  map.  these  vectors  reveal  both 
the  regions  of  spatially  coherent  ENSO-related 
precipitation  and  the  phase  of  this  signal  in  relation 
to  the  evolution  of  the  composite  episode.  In  addi- 
tion to  the  Pacific  Ocean  basin  where  precipitation 
patterns  could  be  directly  related  to  the  ENSO. 
several  other  regions,  which  showed  consistent 
ENSO-related  precipitation,  were  identified.  Spe- 
cifically, four  regions  in  Australia,  two  regions 
each  in  North  America.  South  America,  the  Indian 
subcontinent,  and  Africa,  and  one  region  in  Central 
America  were  all  found  to  have  coherent  ENSO- 
related  precipitation.  (Shidler-PTT) 
W88-06363 


RAIN-SNOW  BOUNDARIES  OVER  SOUTH- 
ERN ONTARIO. 

Atmospheric    Environment    Service.    Downsview 

(Ontario). 

R.  E.  Stewart,  and  P.  King. 

Monthly  Weather  Review   MRWEAB.  Vol.    115, 

No.  9.  p  1894-1907,  September  1987.  14  fig,  26  ref. 

Descriptors:  'Meteorology,  'Precipitation.  'Rain- 
fall. 'Snow.  'Storms.  'Ontario.  'Weather  forecast- 
ing. Numerical  analysis.  Simulation.  Clouds.  Air 
temperature.  Atmospheric  pressure.  Melting. 
Radar.  Satellite  technology.  Canada. 

Canadian  winter  storms  commonly  produce  both 
rain  and  snow.  The  boundary  between  these  two 
forms  of  precipitation,  the  rain-snow  boundary,  is 
consequently  an  inherent  storm  characteristic.  This 
boundary  presents  a  difficult  forecasting  problem; 
an  improved  understanding  of  the  phenomenon 
can  lead  to  its  better  numerical  simulation  as  well 
as  better  real-time  identification  techniques.  Rain- 
snow  boundaries  were  examined  in  two  southern 
Ontario  storms--a  major  storm  on  6  December 
1983  and  a  weak  storm  on  13  May  1984.  Radar  and 
satellite   information    were   used   to   illustrate   the 


nature  and  extern  of  ihe  associated  precipitation 
and  cloud  regions.  I  In  deepest  rudai  echoes  and 
clouds  nccui  red  i  lose  lo  Ihe  boundai  v  I  he  «  ulth 
of  ilu- hound. ii  v  varied  substantial!)  from  aboul  II 
km  in  the  major  storm  lo  aboul  64  km  In  the  weak 
storm.  Surface  temperature  and  pressure  were  re- 
lated to  the  boundary  Some  of  the  changes  in 
ihese    parameters    were    attributable    to    melting 

snow  Hakes,  di.ih.itk  ail  cooling  by  melting  may  be 
responsible  for  a  significant  portion  of  the  ob- 
served surface  temperature  changes  in  the  vicinit) 
of  the  boundary.  I  hese  radar,  satellite,  and  surface 
observations  are  consistent  with  a  nicsoscalc  circu- 
lation driven  by  melting  snow  (Shidler-PTT) 
■in  364 


SPATIAL  AND  ANNUAL  VARIATIONS  IN 
THE  DIURNAL  CYCLE  OF  LARGE-SCALE 
TROPICAL  CONVECTIVE  CLOUDINESS  AND 
PRECIPITATION, 

Saint  Thomas  Univ.,  Houston.  TX.  Depl.  of  Mete- 
orology. 

B.  N.  Meisner.  and  P.  A.  Arkin 
Monthly   Weather   Review    MRW'EAB.   Vol.    115. 
No.  9.  p  2009-2032.  September  1987.   10  fig.   1  tab. 
41  ref.  NOAA  Grant  NA83AA-D-000084. 

Descriptors  'Meteorology.  'Climatology,  *Con- 
vective  precipitation.  'Clouds.  'Numerical  analy- 
sis. Satellite  technology.  Infrared  imagery.  Har- 
monic analysis.  Convection.  Air  temperature. 
Tropic  zone.  El  Nino/Southern  Oscillation 

Three  years  of  three-hourly  infrared  data  from  the 
American  geostationary  satellites  were  used  to  de- 
termine variations  in  the  diurnal  cycle  of  tropical 
convective  precipitation.  The  satellite  data  were 
related  to  convection  through  the  fractional  cover- 
age of  2.5-degree  subareas  by  clouds  colder  than 
several  threshold  temperatures.  The  diurnal  cycle 
over  the  tropical  continents  and  the  other  conti- 
nents during  summer  was  much  larger  than  that 
over  the  oceans;  in  virtually  all  areas  where  the 
diurnal  variation  was  large,  the  first  harmonic  ex- 
plained most  of  the  variance.  Substantial  diurnal 
cycles  over  the  oceans  were  apparent  only  in  the 
convergence  zones;  these  regions  were  generally 
characterized  by  near-noontime  maxima.  Although 
the  principal  contrasts  of  continent/ocean,  convec- 
tive/nonconvective,  and  high/low  relief  were  ap- 
parent in  each  year,  substantial  interannual  fluctua- 
tions in  the  variances  of  the  diurnal  cycle  were  also 
noted.  Some  of  these  fluctuations,  such  as  the  one 
that  occurred  during  the  1982-83  El  Nino-South- 
ern Oscillation  event,  could  be  attributed  to  shifts 
in  convection;  other  interannual  variations  have  no 
clear  explanation  and  mav  represent  sampling  fluc- 
tuations. (Shidler-PTT) 
W'88-06365 


SPECIFICATION  OF  MONTHLY  PRECIPITA- 
TION OVER  THE  UNITED  STATES  FROM 
THE  SURROUNDING  700  MB  HEIGHT  FIELD, 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 
ogy. 

W  H.  Klkein.  and  H.  J.  Bloom 
Monthly   Weather  Review   MRWEAB.   Vol.    115. 
No.  9.  p  2118-2132.  September  1987.  16  fig.  8  tab, 
39  ref.  NSF  Grant  ATM-8412817. 

Descriptors:  'Climatology,  'Meteorology.  'Pre- 
cipitation. 'Statistical  analysis.  'United  States.  Cli- 
matic data.  North  America.  Precipitation  rate.  Re- 
gression analysis.  Numerical  analysis 

The  relations  between  monthly  precipitation  in 
each  of  60  climate  divisions  in  the  contiguous 
United  States  and  the  simultaneous  field  of  month- 
ly mean  700  mb  height  over  North  America  and 
vicinity  were  investigated  for  both  frequency  and 
amount  by  applying  a  stepwise  forward  regression 
precedure  to  30  years  of  data  from  January  1951  to 
December  1980.  For  winter,  a  good  grid  for  speci- 
fying precipitation  from  700  mb  heights  consisted 
of  79  points  located  every  5  degrees  of  latitude 
from  20  to  60  degrees  N  and  every  10  degrees  of 
longitude  from  45  to  150  degrees  W.  Fitting 
monthly  totals  by  a  gamma  distribution  and  classi- 
fying into  21  percentiles  gave  as  good  results  as 
those  obtained  by  any  other  transformation  of  pre- 
cipitation amount,  with  almost  42%  of  the  precipi- 


lation  v.n  iance,  nai w  idi 

howevei .  ilns  was  nol  ax d  us  Ihi     ' 

plained   foi    pre<  ipitutii  in  frequ  Dui  ing   Ihi 

summer  months  the  percent  ol  precipitatio 
.like  explained  by  the  concurrent  700  mb 
field  was  uiiiv    ui',   foi  amount  and  IT%  i"i  iri 
quency  on  a  nationwide  basis  (Shidlei  I'l  li 
W88-06  166 


WATER  VAPOR  TRANSPOR1  0\  I M  till 
INDIAN  OCEAN  1)1  RING  1 1 1 1 :  1979  St  \l\ll  l< 
MONSOON:  PARI  II.  W  ITER  \  W'OR  III  DC- 
1   IS. 

Florida  Stale  Uni\  .  Tallahassee  Depl  of  Meteor- 
ology 

D.  L.  Cadet,  and  S   Greco 

Monthly  Weather  Review  MRWEAB,  Vol  115. 
No.  10.  p  2358-2366.  October  19X7  5  fig.  3  tab,  16 
ref  NOAA  Grant  NA83AA-D-00053 

Descriptors:  'Hydrologic  budget.  'Water  vapor. 
'Monsoons.  'Indian  Ocean.  'Climatology,  'Mete- 
orology. Weather  patterns.  Arabian  Sea.  Bav  of 
Bengal.  Evaporation.  Rainfall.  Southern  Hemi- 
sphere. India.  Burma.  Malaysia. 

Over  the  Arabian  Sea  the  different  terms  of  the 
moisture  balance  equation,  except  evaporation, 
strongly  fluctuate  depending  on  the  activnv  of  the 
monsoon.  The  relative  contribution  to  the  mon- 
soon moisture  supply  bv  water  vapor  transport 
across  the  equator  and  Arabian  Sea  evaporation 
varies  as  the  monsoon  intensity  changes  from 
active  through  break  and  back  to  revival  stages: 
however,  it  is  shown  that  water  vapor  from  the 
Southern  Hemisphere  is  the  major  source  of  mois- 
ture for  Indian  rainfall.  Total  evaporation  during 
the  active  period  following  the  onset  of  the  mon- 
soon was  30-40%  of  the  total  eastward  flux  across 
the  west  coast  of  India.  This  ratio  increases  to  40- 
45%  during  break  conditions,  but  falls  below  20% 
during  a  revival  phase.  Moisture  budgets  over  the 
Bay  of  Bengal  depend  strongly  on  the  monsoon 
intensity  and  the  amount  of  moisture  advected 
across  the  western  coast  of  India  and  into  the  Bay 
of  Bengal  by  the  monsoon  circulation.  Moisture 
supply  from  the  Southern  Hemisphere  via  cross- 
equatorial  flux  at  the  longitude  of  the  Bay  of 
Bengal  is  very  weak.  Compared  to  weak  monsoon 
periods  a  much  larger  percentage  of  the  water 
vapor  supplied  by  evaporation  and  boundary  fluxes 
is  transported  towards  Burma  and  Malaysia  during 
active  monsoon  periods,  fueling  the  heavy  rainfall 
there.  (Author's  abstract) 
W88-06367 


APPLICATIONS  OF  A  DOPPLER  RADAR  TO 
DIAGNOSE  A  FRONTAL  ZONE  PRIOR  TO 
THUNDERSTORMS, 

National  Severe  Storms  Lab..  Norman.  OK. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-06368 


RELATIONSHIPS  BETWEEN  MONTHLY 
PRECIPITATION  AND  SST  VARIATIONS  IN 
THE  TROPICAL  PACIFIC  REGION, 

California   Univ.,   Davis.   Dept.   of  Land.  Air  and 

Water  Resources. 

B.  C.  Weare. 

Monthly   Weather  Review    MRWEAB.   Vol.    115. 

No.  1 1.  p  2687-2698,  November  1987.  1 1  fig.  25  ref. 

Descriptors:  'Precipitation.  'Water  temperature. 
'Tropic  zone.  'Pacific  Ocean.  'Statistical  analysis. 
Rainfall  distribution.  Climatic  data.  Correlation 
analysis.  Regression  analysis.  Orthogonal  function 
analysis. 

A  composite  empirical  orthogonal  function  analy- 
sis of  the  sea  surface  temperature  (SST)  and  pre- 
cipitation indicates  a  dominant  mode  of  variation 
linking  SST  variations  in  the  eastern  equatorial 
region  with  those  of  rainfall  about  30  degrees 
westward.  One-point  correlation  analyses  show 
that  this  general  relationship  is  present  for  all 
points  in  the  eastern  and  central  ocean,  but  that  no 
significant  SST-rainfall  correlations  are  evident  for 
SST  points  west  of  about  the  dateline.  It  is  con- 
cluded that  ihe  observed  SST-rainfall  teleconnec- 


Field  2— WATER  CYCLE 


Group  2B — Precipitation 


lions  cannot  he  wholly  explained  by  the  large-scale 
nature  of  the  SST  variations.  The  inferences  de- 
rived from  these  analyses  were  used  in  formulating 
linear  regression  (LR)  models  to  specify  tropical 
precipitation  anomalies  based  upon  a  knowledge  of 
concurrent  SST  perturbations.  Preliminary  analy- 
ses suggest  that  while  relatively  large  hindcast 
skills  are  evident  in  various  LR  models,  the  appar- 
ent skills  decrease  substantially  when  the  models 
are  applied  to  new  data.  While  these  results  do  not 
prove  that  such  models  can  never  be  very  useful, 
they  do  project  difficulties  in  greatly  increasing  the 
skill,  especially  as  long  as  the  available  data  peri- 
ods are  relatively  short.  (Shidler-PTT) 
W88-OM69 


DETERMINATION  OF  RAINFALL  WITH  THE 
ESOC  PRECIPITATION  INDEX, 

European    Space    Operations    Centre.    Darmstadt 

(Germany,  F.R.). 

O.  M.  Turpeinen.  A.  Abidi.  and  W.  Belhouane. 

Monthly  Weather  Review  MRWEAB.  Vol.   115. 

No.  1 1.  p  2699-2706.  November  1987.  9  fig.  4  tab,  9 

ref. 

Descriptors:  *Rainfall.  *Weather  data  collections, 
'ESOC  Precipitation  Index,  *Numerical  analysis. 
Satellite  technology.  Infrared  imagery,  Africa. 
Ivory  Coast.  Kenya.  Morocco,  Senegal,  Tunisia. 
Tropic  zone.  Subtropic  zone.  Clouds,  Relative  hu- 
midity. 

A  validation  of  the  ESOC  (European  Space  Oper- 
ations Centre)  Precipitation  Index  (EPI)  carried 
out  by  comparing  satellite  data  with  observed  rain- 
fall in  five  African  countries  (Ivory  Coast,  Senegal, 
Morocco,  Tunisia,  and  Kenya)  to  determine  the 
possibility  of  estimating  accumulated  precipitation 
independently  of  the  area  considered.  The  test 
period  consisted  of  16  five-day  intervals.  In  the 
formulation  of  the  EPI  it  was  assumed  that  most  of 
the  tropical  rain  originates  from  deep  and  cold 
clouds.  The  scheme  is  a  cloud  indexing  method 
based  on  the  infrared  channel,  additionally  includ- 
ing a  stratification  of  data  into  three  classes  accord- 
ing to  the  Upper  Tropospheric  Humidity  (UTH) 
obtained  from  the  METEOSAT  6.3  micrometer 
channel.  The  results  indicate  that  rainfall  can  be 
well  estimated  in  the  tropical  area  (Ivory  Coast 
and  Kenya)  while  more  sophisticated  methods  are 
required  for  the  subtropics  (Morocco  and  Tunisia). 
Senegal  has  a  semi-arid  climate,  which  is  only 
tempered  by  convective  rains  from  the  Intertropi- 
cal Convergence  Zone  (ITCZ)  in  late  summer. 
The  stratification  of  the  data  according  to  the 
UTH  constitutes  an  improvement  which  is  particu- 
larly significant  away  from  the  ITCZ.  (Author's 
abstract) 
W88-06370 


FORMATION  OF  MESOSCALE  LINES  OF 
PRECIPITATION:  NONSEVERE  SQUALL 
LINES  IN  OKLAHOMA  DURING  THE 
SPRING, 

Oklahoma  Univ.,  Norman.  School  of  Meteorologv. 
H.  B.  Bluestein,  G.  T.  Marx,  and  M.  H.  Jain. 
Monthly  Weather  Review  MRWEAB.  Vol.   115. 
No.  11,  p  2719-2727,  November  1987.  6  fig.  6  tab. 
13  ref.  NSF  Grant  ATM-8304374. 

Descriptors:  'Precipitation.  'Oklahoma,  'Squalls, 
'Weather  data  collections.  Local  precipitation, 
Areal  precipitation.  Radar,  Radiosondes,  Energy, 
Wind.  Shear. 

Three  major  classes  of  squall  line  formation,  (1) 
broken  line,  (2)  back  building,  and  (3)  broken  areal, 
were  identified  from  analyses  of  an  11-year  period 
of  reflectivity  data  from  the  National  Severe 
Storms  Laboratory's  10-cm  radar  in  Norman, 
Oklahoma.  The  environment  for  each  of  the  types 
of  squall-line  development  was  determined  from 
data  from  the  standard  National  Weather  Service 
surface  and  upper-air  networks  and  from  special 
rawinsonde  launches.  The  convective  available  po- 
tential energy  for  each  type  of  nonsevere  squall- 
line  development  is  significantly  less  than  that  for 
severe  squall-line  development,  while  the  convec- 
tive inhibition  is  greater.  Cells  within  nonsevere 
squall  lines  are  characterized  by  low  relative  heli- 
city.  The  environmental  vertical  shear  associated 


with  all  types  of  nonsevere  squall-line  development 
is  less  than  that  associated  with  supercells  and 
severe,  back-building  squall  lines.  Most  lines  were 
oriented  approximately  50  degrees  to  the  left  of  the 
pressure-weighted  vertical  shear  vector  in  the  tro- 
posphere, along  the  shear  vector  in  the  lowest  0.6 
km.  and  normal  to  the  shear  in  the  lower  portion  of 
the  middle  troposphere.  (Author's  abstract) 
W88-06371 


COMPOSITE  CLIMATOLOGY  OF  FLORIDA 
SUMMER  THUNDERSTORMS, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

P  J.  Michaels.  R.  A.  Pielke.  3.  T.  McQueen,  and 
D.  E.  Sappington. 

Monthly  Weather  Review  MRWEAB,  Vol.  115. 
No.  1 1,  p  2781-2791,  November  1987.  10  fig,  6  tab, 
24  ref.  NASA  Grant  NAG  5-359. 

Descriptors:  'Climatology,  'Florida,  'Thunder- 
storms. Weather  patterns.  Radar,  Satellite  technol- 
ogy. Statistical  analysis.  Clouds. 

In  an  attempt  to  produce  an  objective  climatology 
of  peninsular  Florida  thunderstorms  that  does  not 
suffer  from  observer  bias,  a  composite  was  made  of 
9088  hours  of  high-resolution  manually  digitized 
radar  (MDR)  data  and  28  days  of  daytime  satellite 
imagery.  Both  indicated  maximum  activity  over 
the  southwestern  corner  of  the  peninsula.  The 
MDR  data  was  decomposed  into  Principal  Com- 
ponents (PC)  to  isolate  independent  spatial  and 
temporal  patterns.  The  most  important  pattern  had 
a  strong  diurnal  component  that  was  very  congru- 
ent with  coastline  geography.  Additional  impor- 
tant PCs  generate  the  most  likely  daily  regime.  A 
temporal  analysis  of  the  daily  march  of  the  radar 
PC  composites  over  the  area  of  highest  activity 
indicated  two  discrete  diurnal  maxima.  Over  south- 
western south  Florida,  activity  peaks  sharply 
around  2000  UTC.  There  is  another  discrete  peak 
in  activity  approximately  200  km  to  the  northwest 
two  hours  later.  Satellite  composites  also  demon- 
strated that  deep  cumulonimbus  activity  over 
south  Florida  on  undisturbed  summer  days  is 
strongly  focused  by  the  peninsula.  In  a  statistical 
analysis  at  the  synoptic  scale,  interdiurnal  variabili- 
ty in  the  radar  PCs  is  more  related  to  variation  at 
the  850  mb  level  than  variation  at  the  surface. 
(Author's  abstract) 
W88-06372 


REAR  INFLOW  IN  SQUALL  LINES  WITH 
TRAILING  STRATIFORM  PRECIPITATION, 

National  Oceanic  and  Atmospheric  Administra- 
tion. Boulder,  CO.  Environmental  Research  Labs. 
B.  F.  Smull,  and  R.  A.  Houze. 
Monthly  Weather  Review  MRWEAB,  Vol.  115. 
No.  12,  p  2869-2889,  December  1987.  17  fig.  1  tab, 
38  ref.  append.  NSF  Grants  ATM8419543  and 
ATM8413546  and  NOAA  Grant 

NA80RAD00025. 

Descriptors:  'Meteorology.  'Squalls.  'Precipita- 
tion, 'Weather  patterns,  'Wind,  Kansas,  Oklaho- 
ma, Shear.  Clouds.  Radiosondes. 

The  relative  airflow  and  accompanying  precipita- 
tion structure  of  squall  lines  trailed  by  mesoscale 
regions  of  stratiform  rain  were  examined  with  em- 
phasis on  the  occurrence  of  'rear  inflow',  i.e.,  the 
intrusion  of  environmental  air  into  these  storms 
across  the  trailing  precipitation  boundary.  Three 
cases  from  Kansas  and  Oklahoma  provide  exam- 
ples of  'Strong  Rear  Inflow',  which  crosses  the 
back  edge  of  the  stratiform  precipitation  area  at 
relative  speeds  exceeding  10  m/sec.  An  inclusive 
review  of  the  literature  revealed  that  these  three 
midlatitude  squall  lines  had  stronger  rear  inflow 
than  any  previously  described  squall  lines  with 
trailing  stratiform  precipitation.  The  front-to-rear 
flow  lying  above  the  rear  inflow  jet  was  consistent- 
ly strengthened  in  the  vicinity  of  convective  cells 
and  was  separated  from  the  rear  inflow  by  an 
interface  of  strong  vertical  wind  shear  that  sloped 
upward  toward  the  rear  of  the  storm.  Soundings 
indicate  this  interface  marked  the  division  between 
cloudy  air  (the  trailing  'anvil')  associated  mesos- 
cale updraft  (above  the  interface)  and  subsaturated 
air  in  the  mesoscale  downdraft  (below).  (Shidler- 
PTT) 


W88-06373 


PROBABILISTIC  CHARACTERIZATION  OF 
POINT  AND  MEAN  AREAL  RAINFALLS, 

Quebec  Univ..  Chicoutimi. 
V.  T.  V.  Nguyen,  and  J.  Rousselle. 
IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters,  October  6-8, 
1981,  Burlington,  Ontario.  Developments  in  Water 
Science,  No.  17.  Elsevier  Scientific  Publishing  Co., 
New  York.  1982.  p  292-296,  2  fig,  2  ref. 

Descriptors:  'Rainfall  distribution,  'Probabilistic- 
process,  'Data  interpretation,  Statistical  studies, 
Runoff,  Temporal  distribution,  Rainfall  intensity, 
Montreal  Island. 

A  study  was  conducted  to  consider,  from  a  prob- 
abilistic perspective,  two  of  the  rainfall  characteris- 
tics essential  for  the  planning  and  design  of  urban 
drainage  systems:  the  temporal  pattern  and  the 
areal  correction  of  storms.  First,  the  probabilistic 
characterization  of  temporal  storm  patterns  was 
investigated  wherein  a  storm  was  defined  as  an 
uninterrupted  sequence  of  consecutive  hourly  rain- 
falls. A  stochastic  model  was  developed  to  deter- 
mine the  probability  distributions  of  rainfall  accu- 
mulated at  the  end  of  each  time  unit  within  a  total 
storm  duration.  Second,  a  theoretical  methodology 
is  proposed  to  establish  a  relationship  between  the 
rainfall  at  a  fixed  point  and  the  associated  mean 
rainfall  over  a  geographically  fixed  area.  The  ap- 
proach adopted  consists  of  assuming  an  exponen- 
tial distribution  for  point  rainfall  depth  at  each 
raingage,  and  from  this  deriving  theoretically  the 
distribution  function  for  mean  areal  rainfall  values. 
The  areal  correction  factors  are  then  computed 
with  the  same  level  of  exceedance  probability  for 
point  and  areal  means  rainfalls.  An  illustrative  nu- 
merical application  is  made  for  Montreal  Island, 
with  an  area  of  466  sq  km.  The  gage  at  Dorval 
Airport  was  chosen  as  the  reference  gage  because 
it  is  the  only  first-order  weather  station  in  the 
immediate  region  of  Montreal.  The  Thiessen  poly- 
gon method  was  used  to  compute  the  mean  rainfall 
over  Montreal  Island  by  using  the  hourly  rainfall 
data  from  the  5  recording  rain  gages  appropriate  to 
the  Thiessen  method.  The  longest  concurrent 
record  for  these  5  gages  was  for  the  period  Sep- 
tember 1,  1969  through  October  31,  1974;  but,  only 
hourly  rainfalls  in  the  summer  season  were  consid- 
ered. The  areal  correction  factor  was  not  constant 
for  all  return  periods  and  its  values  may  not  be  less 
than  one  as  was  the  necessary  outcome  under  the 
premises  of  previous  investigations.  (See  also  W88- 
06496)  (Lantz-PTT) 
W88-06518 


VHF    DOPPLER    RADAR    AS    A    TOOL    FOR 
CLOUD  AND  PRECIPITATION  STUDIES, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-06744 


DROP-SIZE     RESPONSE     OF     THE     CSIRO 
LIQUID  WATER  PROBE, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-06745 


MEASUREMENT  OF  PRECIPITATION  WITH 
SYNTHETIC  APERTURE  RADAR, 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 
ogy. 
For  primary  bibliographic  entry  see  Field  7B. 

W88-06746 


APPLICATION  OF  THE  LOGNORMAL  RAIN- 
DROP DISTRIBUTION  TO  DIFFERENTIAL 
REFLECTIVITY  RADAR  MEASUREMENT  (Z 
SUB  DR), 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Geophysics  and 

Planetary  Sciences. 

For  primary  bibliographic  entry  see  Field  7C. 
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Evaporation  and  Transpiration — Group  2D 
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OI'ITCVI     DISDROMI  II  R    1  OR    1111     MEAS- 
UREMENT OF  R WNDROP  SIZE  SPECTRA  IN 
wiMn  (  CONDITIONS, 
l  niversitj    of  Manchestei    Insi    of  Scienci    and 

ilogj  (England)  Depi  of  Physics 
i    i  primarj  bibliographic  enlrj  see  I  ield  7H 
w  88  06748 


PR1  ssi  Rl/l  1)  l(  l\(,    nJNNE!    FOR  GRAU- 

I'll.    Il\ll      \M)    SECONDARY     RUNDROP 

PRODI  (HON. 

["oronto  Unh   (Ontario)  Depi  of  Physics. 

I  oi  primary  bibliographic  entrj  see  Field  7B 

W  88-06749 


SIMULATION  OK  RADAR  REFLECTIVITY 
WD  SURFACE  MEASUREMENTS  OE  RAIN- 
FALL, 

Colorado  State  Univ..  Foil  Collins.  Depi.  of  Elec- 
trical Engineei  ing 

For  primary  bibliographic  entry  see  Field  7C. 
W  88-06750 


APPLICATIONS  OF  FAST  RESPONSE  CON- 
TINUOUS SF6  ANALYZERS  TO  IN  SITU 
CLOUD  STUDIES. 

North  Dakota  Univ.,  Grand  Forks 

For  primary  bibliographic  entrv  see  Field  3B 

W88-0675 1 


RELATIONS  AMONG  LINEAR  AND  CIRCU- 
LAR POLARIZATION  PARAMETERS  MEAS- 
URED IN  CANTED  HYDROMETEORS, 

Applied  Research  Corp..  Landover.  MD. 
For  primary  biblioaraphic  entry  see  Field  7C. 
W88-06752 


PORTABLE  RAINFALL  SIMULATOR, 

For  primary  bibliographic  entry  see  Field  7B. 
W88-06787 


2C.  Snow,  Ice,  and  Frost 


DETERMINATION  OF  CLOUD  ICE  WATER 
CONTENT  AND  GEOMETRICAL  THICKNESS 
USING  MICROWAVE  AND  INFRARED  RADI- 
OMETRIC MEASUREMENTS, 

National  Aeronautics  and  Space  Administration. 
Greenbelt.  MD.  Goddard  Space  Flight  Center. 
M.  L.  C.  Wu. 

Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ.  Vol.  26.  No.  8.  p  878-884.  Aueust  1987. 
8  fig.  14  ref. 

Descriptors:  "Cloud  physics.  *Ice.  "Remote  sens- 
ing. "Microwaves.  "Infrared  Radiometry.  Aerial 
photography. 

Cloud  ice  water  content  and  cloud  geometrical 
thickness  were  determined  using  a  combination  of 
near-IR  and  thermal  microwave  radiometric  meas- 
urements. The  radiometric  measurements  are  from 
a  Multispectral  Cloud  Radiometer,  which  has 
seven  channels  ranging  from  visible  to  thermal 
infrared,  and  an  Advanced  Microwave  Moisture 
Sounder,  which  has  four  channels  ranging  from  90 
to  183  GHz.  Studies  indicate  that  the  microwave 
brightness  temperatures  depend  not  only  on  the 
amount  of  ice  water  content  but  also  on  the  verti- 
cal distribution  of  ice  water  content.  The  low 
brightness  temperature  at  92  GHz  for  large  ice 
water  content  is  due  to  cloud  reflection  which 
reflects  most  of  the  irradiance  incident  at  the  cloud 
base  downward.  Therefore  the  92  GHz  channel 
detects  a  low  brightness  temperature  at  the  cloud 
top.  (Author's  abstract) 
W88-06235 


CLIMATOLOGY  OF  MEAN  MONTHLY 
SNOWFALL  FOR  THE  CONTERMINOUS 
UNITED  STATES:  TEMPORAL  AND  SPATIAL 
PATTERNS, 


New    Mexico  State  I  ni\      I  as  (  ruces    Depi    ol 

I  arth  S<  ienv  e 

Foi  pi  i in. 1 1  \  bibliographic  entry  see  Field  2 B 
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SATELLITE-DERIVED  MAPS  OF  snow 
COVER  FREQUENCE  FOR  nil  \oriiii  K\ 
HEMISPHERE, 

Nebraska  Uni\  .  Lincoln  Depi  o(  Geographj 
K   1    Dewey 

Journal  of  Climate  and  Applied  Meteorology 
K  ami  I  \  ol  26.  No.  9,  p  1210-1229  Septembei 
1987   s  fig,  I  tab.  22  ref 

Descriptors    "Snow   Cover.  •Satellite  technology, 

•Maps.  'Remote  sensing.  Weather 

A   satellite   imagery-based   Northern   Hemisphere 

snow  cover  data  archive  was  mapped  for  the 
period  1966-84.  The  maps  were  digitized  in  order 

to  create  the  first  hemispheric,  spatially  data-con- 
tinuOUS  climatologies  of  snow  cover  Annual  and 
monthly  climatologies  were  created  and  compared 
to  several  standard  or  frequently  referenced  clima- 
tologies. Results  indicate  that  the  satellite-based 
climatology  provides  a  much  more  detailed  clima- 
tology for  the  higher  latitude  and  highland  regions 
of  the  Northern  Hemisphere.  The  satellite  image- 
ry-based maps,  when  compared  to  the  historical 
snow  cover  climatologies,  indicated  more  exten- 
sive high-latitude  snow  cover  concurrent  with  a 
northward  shift  in  the  southern  extent  of  the  clima- 
tological  snow  cover;  this  results  in  a  narrower 
snow -transition  zone.  (Author's  abstract) 
W88-06247 


EXPERIMENTS  ON  THE  CLOUD   DROPLET 
COLLISION  EFFICIENCY  OF  CYLINDERS, 

Valtion  Teknillinen  Tutkimuskeskus.  Espoo  (Fin- 
land). Rakennetekniikan  Lab. 
For  primary  bibliographic  entry  see  Field  2B. 
W88-06254' 


RADAR  OBSERVATION  OF  SNOWFALL 
FROM  A  NATURAL-DRAFT  COOLING 
TOWER  PLUME, 

Toulouse-3  Univ.  (France).  Lab.  d'Aerologie. 
H.  Sauvageot. 

Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ.  Vol.  26.  No.  11.  p  1471-1481,  November 
1987.  10  fig.  8  ref.  Electricite  de  France.  Division 
Meteorologie  Apphquee  et  Pollution  Atmospheri- 
que  Contract  E32/2E5148. 

Descriptors:  "Nuclear  power  plants.  "Cooling 
towers.  "Snow.  Plumes.  Radar.  France.  Boundary 
layers. 

One  of  the  potential  atmospheric  effects  of  energy 
dissipation  at  large  power  parks  is  the  mesoscale 
modification  of  the  precipitation  field.  Meteorolog- 
ical conditions  favorable  for  such  an  influence 
mainly  correspond  to  naturally  precipitating  at- 
mospheres and  make  the  identification  of  the  an- 
thropogenic components  difficult.  In  this  paper, 
millimetric  Doppler  radar  data  are  used  in  order  to 
analyze  the  three-dimensional  structure  of  snow- 
falls associated,  in  a  perturbed  environment,  with  a 
natural-draft  cooling  tower  park.  The  plumes  ob- 
served spread  out  in  the  atmospheric  boundary 
layer  with  spread  angles  of  15-30  degrees  over  a 
distance  of  more  than  20  km.  Their  main  character- 
istics compare  favorably  with  Koenig's  numerical 
simulation  results.  (Author's  abstract) 
W88-06256 


FREEZING     PRECIPITATION     IN     WINTER 
STORMS, 

Atmospheric    Environment    Service.    Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  2B. 

W88-06361 


RAIN-SNOW     BOUNDARIES    OVER    SOUTH- 
ERN ONTARIO. 

Atmospheric    Environment    Service.    Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  2B. 


W  88  06364 


HI  1)1  (HON       Ol         \IRIIORM        I  I  I  ORIDI 

EMISSIONS  I  ROM  CANADIAN    Ml  MIMI  M 

SMELTERS  \s  Rl  VI  Mil)  in   SNOW  (  III  \l 

ISIKV 

Insiiun    National   de   la    Recherchi    Scientifique, 

Sainte-I  ov  (Quebec) 
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PERT!  RBATION   BASED  MODEL  Ol    III  \1 
INDl  CED SUPPRESSION  OF  RIVER  ICE, 

Concordia     Unix  .     Loyola     Campus.     Montreal 

(Quebec)  Dept.ofCivil  Engineering 

For  primary  bibliographic  entry  see  Field  H 
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FORECASTING     WATERCOOLING     IN     THE 

KATTEGAT,  THE  ORESUND,  AND  BELT  SEA 

AND  THE  ARKONA  BASIN, 

Sveriges  Meteorologiska  och  Hydrologiska  Inst.. 

Norrkoeping. 

A.  Omstedt. 

Nordic  Hydrology  NOHYBB,  Vol    18.  No  4/5.  p 

247-258.  1987    1 1  fig.  4  ref. 

Descriptors:  "Water  temperature.  "Ice  forecasting, 
"Sea  ice.  "Forecasting.  "Mathematical  models.  Sa- 
linity, Temperature.  Baltic  Sea.  Simulation. 

Some  problems  associated  with  forecasting  water 
cooling  in  the  entrance  to  the  Baltic  Sea  were 
examined,  using  a  diagnostic  study  from  the  severe 
ice  winter  of  1986/87  as  a  starting  point.  Measured 
and  numerically  simulated  data  demonstrate  that 
surface  water  cooling  can  be  well  simulated  with 
the  mathematical  model  of  Omstedt  (1987).  Fore- 
cast tests  during  the  same  winter  also  indicated 
that  the  model  may  provide  useful  forecast  infor- 
mation. However,  because  of  the  limited  numbers 
of  temperature  and  salinity  profile  measurements, 
the  forecasts  had  to  be  accomplished  with  diagnos- 
tic calculations.  These  calculations  will  then 
produce  the  necessary  initial  data  for  the  forecasts. 
(Author's  abstract) 
W88-06809 


TRANSPORT  AND  CHEMODYNAMICS  OF 
ORGANIC  MICROPOLLUTANTS  AND  IONS 
DURING  SNOW  MELT, 

Bayreuth   Univ.   (Germany.   F.R.).   Lehrstuhl   fuer 

Hydrologie. 

For  primary  bibliographic  entrv  see  Field  5B. 

W'88-06810 


2D.  Evaporation  and  Transpiration 


DRIP  IRRIGATION  AND  SUBIRRIGATION  OF 
SUGARCANE, 

Florida  Univ..  Gainesville.   Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-05947 


ESTIMATION  OF  STANDARD  DEVIATION  OF 
POTENTIAL  EVAPOTRANSPIRATION, 

Utah    State    Univ..    Logan.    Dept.   of  Agricultural 

and  Irrigation  Engineering. 

G.  H.  Hargreaves.  and  Z.  A.  Samani. 

Journal   of   Irrigation    and    Drainage    Engineering 

(ASCE)  JIDEDH.   Vol.    114,   No"  1.   p   175-180. 

February  1988.  1  fig,  15  ref. 

Descriptors:  "Statistics.  "Simulation.  "Evapotran- 
spiration.  "Weather  simulation.  "Model  studies. 
"Irrigation,  Crop  yield.  Mathematical  studies.  Pre- 
diction. Weather  data.  Temperature.  Spatial  varia- 
tion. 

Some  weather  simulation  procedures  require  mean 
values  of  potential  evapotranspiration  (ETP)  and 
the  standard  deviations  in  ETP.  For  purposes  of 
irrigation  planning  and  design  it  may  be  desirable 
to  know  the  probable  deviations  from  mean  values 
of  ETP.  Various  crop  production  or  crop  yield 


Field  2— WATER  CYCLE 


Group  2D — Evaporation  and  Transpiration 


.' 
J 

I 
: 
i 
i 

i 


models  have  been  developed  that  require  input  of 
daily  measurements  of  climate.  A  weather  simula- 
tion procedure  (WMAKER)  utilizing  a  monthly 
climatic  data  hase  can  be  substituted  for  the  daily 
climatic  data  to  produce  very  comparable  results. 
The  weather  simulation  procedure  recommended 
requires  the  standard  deviation  of  ETP.  A  series  of 
monthly  mean  values  of  maximum  and  minimum 
temperatures  provides  the  required  data  for  esti- 
mating mean  ETP  and  the  standard  deviation.  If 
only  long-term  mean  maximum  and  minimum  tem- 
peratures and  the  mean  temperatures  for  a  series  of 
years  are  available,  the  standard  deviation  of  mean 
temperature  provides  a  means  for  making  an  esti- 
mate of  the  standard  deviation  in  ETP.  The  rela- 
tionship is  influenced  by  latitude  and  elevation. 
Relationships  are  presented  for  use  in  estimating 
the  standard  deviation  of  ETP.  (Author's  abstract) 
W88-05950 


CHIHUAHAN    DESERT    ANNUALS:    IMPOR- 
TANCE OF  WATER  AND  NITROGEN, 

New   Mexico  State  Univ..   Las  Cruces.   Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  21. 

W88-06062 


WATER  USE,  YIELD,  AND  DRY  MATTER  AC- 
CUMULATION BY  DETERMINATE  SOYBEAN 
GROWN  IN  A  HUMID  REGION, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agronomy. 
H.  D.  Scott.  J.  A.  Ferguson,  and  L.  S.  Wood. 
Agronomy  Journal  AGJOAT.  Vol.  79,  No.  5.  p 
870-875.  September-October  1987.  3  fig,  4  tab.  15 
ref. 

Descriptors:  *Water  use.  "Crop  yield,  *Dry 
matter.  *Soybeans.  *Humid  areas.  Plant  physiolo- 
gy. Plant  growth.  Irrigation.  Water  balance.  Water 
use  efficiency.  Water  management.  Drought. 
Loam,  Computers.  Simulation.  Evapotranspiration. 
Evaporation.  Transpiration. 

Planning  of  irrigation  strategies  for  soybean  (Gly- 
cine max)  requires  a  knowledge  of  the  year-to-year 
variability  associated  with  water  use.  dry  matter 
accumulation,  and  seed  yield.  A  study  was  under- 
taken to  determine  the  relationships  and  variability 
among  these  plant  responses  at  the  end  of  vegeta- 
tive and  reproductive  growth  for  irrigated  (I)  and 
nonirrigated  (N)  soybean  grown  in  the  field  during 
five  seasons  under  humid  climatic  conditions. 
Water  balance  components  were  determined  by 
computer  simulation  based  on  actual  soil,  plant, 
and  meterological  data.  The  soil  was  a  Crowley 
silt  loam.  For  the  N  soybean,  seed  yields  ranged 
from  10.7  to  27.4  Mg  ha.  and  dry  matter  ranged 
from  47.6  to  91.2  Mg  ha  as  the  seasonal  rainfall 
ranged  from  290  to  570  mm.  Variability  of  dry 
matter  production  was  greater  at  the  end  of  vege- 
tative growth  than  at  the  end  of  reproductive 
growth.  Five-year  mean  cumulative  values  of  eva- 
potranspiration (ET)  during  vegetative  growth 
were  237  and  215  mm  for  I  and  N  treatments.  At 
the  end  of  the  season  the  5-yr  mean  ET,  transpira- 
tion (T).  and  evaporation  (E)  from  the  I  soybean 
were  497.  327.  and  170  mm.  These  values  were 
greater  than  those  of  N  soybean  of  382,  231.  and 
151  mm.  However,  when  the  data  from  the  wet 
season  were  removed,  the  variability  of  ET,  T.  and 
E  from  the  I  soybean  were  lower  than  from  N 
soybean.  Under  I  conditions,  the  lowest  seasonal 
ET  was  found  in  the  wetter-than-normal  season 
and  the  highest  ET  was  found  in  the  drier  seasons. 
Under  N  conditions,  ET  during  the  wet  season  was 
similar  to  the  5-yr  mean.  The  year-to-year  variabil- 
ity in  this  humid  environment  depended  on  soil- 
water  management  as  well  as  the  climatic  condi- 
tions. (Author's  abstract) 
W88-06341 


EVAPOTRANSPIRATION  OF  COOL-SEASON 
TURFGRASSES  IN  THE  HUMID  NORTH- 
EAST, 

Fort   Lauderdale  Research  and  Education  Center. 

FL. 

L.  J.  Aronson.  A.  J.  Gold.  R.  J.  Hull,  and  J.  L. 

Cisar. 

Agronomy  Journal   AGJOAT.  Vol.   79,   No.   5.  p 

901-905.  September-October  1987. 


Descriptors:  *Soil-water-plant  relationships.  ♦Eva- 
potranspiration. Turf  grasses.  *New  England, 
Humid  areas.  Water  use.  Competing  use.  Irriga- 
tion. Lysimeters,  Loam.  Penman  equation.  Pan 
evaporation.  Crop  coefficient. 

As  competition  for  water  increases  in  the  north- 
eastern United  States,  turfgrass  culture  must  be 
directed  toward  practices  that  will  lower  water 
requirements.  A  study  was  conducted  to  quantify 
and  compare  the  evapotranspiration  (ET)  rate  of 
well-watered  grasses.  Predictive  methods  for  irri- 
gation scheduling  of  turf  were  also  evaluated. 
Weighing  lysimeters.  0.25  m  in  diameter  and  0.28 
m  deep,  were  placed  into  field  plots  of  well-wa- 
tered mature  turf  growing  on  an  Enfield  silt  loam 
(coarse-silty  over  sandy-skeletal,  mixed,  mesic 
Typic  Dystrocrept),  and  ET  was  determined  by 
weighing  the  lysimeters  at  24-h  intervals  through- 
out the  summers  of  1984  and  1985.  The  grasses 
studied  were:  Poa  pratensis.  'Baron'  and  'En- 
mundi';  Lolium  perenne,  'Yorktown  II';  Festuca 
rubra  var.  cummutata.  'Jamestown';  and  Festuca 
ovina  var.  duriuscula,  'Tournament'.  Consistent 
annual  differences  were  not  observed  in  the  vari- 
able summer  weather  that  characterizes  southern 
New  England.  Daily  meterological  data  were  used 
to  calculate  reference  ET  by  the  modified  Penman 
equation  and  from  pan  evaporation.  A  crop  coeffi- 
cient (Kc)  was  calculated  for  each  grass  as  the 
ratio  of  ET  measured  to  ET  predicted.  Seasonal 
Kc  values  based  on  the  Penman  equation  ranged 
from  0.88  for  Tournament  in  1984.  to  1.09  for 
Enmundi  in  1985  (CV.  0.15-0.30).  Seasonal  Kc 
based  on  pan  evaporation  data  was  more  variable, 
ranging  from  0.86  to  1.31  (CV.  0.34-0.44).  The 
Penman  equation  predicted  ET  more  consistently, 
and  could  provide  a  reliable  and  useful  tool  for 
irrigation  scheduling  of  turfgrass  in  southern  New 
England.  (Author's  abstract) 
W88-06342 


CROP  COEFFICIENTS  DERIVED  FROM  RE- 
FLECTED CANOPY  RADIATION:  A  CON- 
CEPT, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  3F. 
W88-06350 


ESTIMATING  MONTHLY  MEAN  WATER 
AND  ENERGY  BUDGETS  OVER  THE  CEN- 
TRAL U.S.  GREAT  PLAINS:  PART  I.  EVAPO- 
CLIMATONOMY  MODEL  FORMULATION, 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 
ogy. 

R  T  Pinker,  and  L.  A.  Corio. 
Monthly  Weather  Review  MRWEAB,  Vol.    115. 
No.  6,  p  1140-1152,  June  1987.  12  fig.  4  tab,  37  ref. 
NOAA/NESDIS    Grants    NA80AA-D-0048    and 
NA84AA-4-00026. 

Descriptors:  *Hydrologic  budget,  *Great  Plains, 
*Evapotranspiration.  ♦Mathematical  models,  ♦Cli- 
matology, Lettau's  evapoclimatonomy  model. 
Runoff  forecasting.  Soil  water.  Net  radiation.  Net 
rainfall.  Kansas.  Satellite  technology. 

A  modified  form  of  Lettau's  evapoclimatonomy 
model  was  used  to  calculate  the  model  response 
functions  for  runoff,  soil  moisture,  change  of  soil 
moisture  with  time,  and  evapotranspiration.  The 
model  was  implemented  for  the  state  of  Kansas 
with  forcing  functions  of  monthly  mean  net  radi- 
ation and  precipitation,  averaged  for  1968-77.  The 
objectives  were  (i)  to  implement  and  test  the  model 
on  spatial  and  temporal  scales  for  which  it  was 
originally  designed;  (ii)  to  test  the  validity  of  the 
model  on  reduced  scales  (Part  II).  If  the  evapocli- 
matonomy approach  is  applicable  on  shorter  time 
scales,  the  model  output  of  monthly  mean  evapo- 
transpiration can  be  used  as  independent  'ground 
truth'  for  testing  current  point  parameterizations  to 
calculate  the  surface  energy  and  water  budgets. 
This  is  of  particular  interest  since  some  of  the  input 
parameters  can  be  derived  from  spatially  integrat- 
ed satellite  observations'.  (See  also  W88-06358) 
(Shidler-PTT) 
W88-06357 


ESTIMATING  MONTHLY  MEAN  WATER 
AND  ENERGY  BUDGETS  OVER  THE  CEN- 
TRAL U.S.  GREAT  PLAINS:  PART  II.  EVAPO- 
CLIMATONOMY EXPERIMENTS, 

Maryland  Univ..  College  Park.  Dept.  of  Meteorol- 
ogy- 

L.  A.  Corio,  and  R.  T.  Pinker. 
Monthly  Weather  Review  MRWEAB.  Vol.   115. 
No.  6.  p  1153-1160.  June  1987.  8  fig.  4  tab.  17  ref. 
NOAA/NESDIS    Grants    NA80AA-D-0048    and 
NA84AA-4-00026  and   NASA  Grant  NAG5-812. 

Descriptors:  "Hydrologic  budget,  *Great  Plains, 
♦Evapotranspiration.  ""Mathematical  models.  ♦Cli- 
matology, Lettau's  evapoclimatonomy  model,  Wa- 
tersheds, Satellite  technology. 

The  evapoclimatonomy  model  of  Lettau  was  de- 
signed to  be  applied  on  climatic  time  scales.  The 
validity  of  the  model  on  shorter  time  scales  could 
extend  its  usefulness  beyond  what  was  intended. 
The  model  output  of  monthly  mean  evapotranspir- 
ation can  then  be  used  as  'ground  truth'  for  testing 
current  point  parameterizations  to  calculate  the 
surface  energy  and  water  budgets,  particularly 
when  some  of  the  input  parameters  are  derived 
from  spatially  integrated  satellite  observations.  Re- 
sults of  experiments  with  the  model  on  reduced 
temporal  and  spatial  scales  showed  that  while  on  a 
reduced  time  scale  (1  year)  the  model  output  com- 
pared well  with  observations;  the  results  on  a 
combination  of  reduced  time  (I  year)  and  spatial 
scales  were  not  so  favorable.  This  would  indicate 
that  the  climatonomic  assumption  for  the  selected 
single  watershed  is  not  appropriate.  (See  also  W88- 
06357)  (Author's  abstract) 
W88-06358 


SOIL  EVAPORATION:  TEST  OF  A  PRACTI- 
CAL APPROACH  UNDER  SEMI-ARID  CONDI- 
TIONS, 

Netherlands    Univ.    Foundation    for   International 

Cooperation.  Malang  (Indonesia). 

L.  Stroosnijder. 

Netherlands     Journal     of    Agricultural     Science 

NETMAW,  Vol.  35.  No.  3,  p  417-426,  1987.  4  fig, 

4  tab,  1 1  ref. 

Descriptors:  ♦Semiarid  lands.  ♦Evaporation.  ♦Soil 
water,  ♦Hydrologic  budget,  ♦Transpiration. 
♦Model  studies.  Soil  properties,  Rainfall,  Climate, 
Africa.  Netherlands. 

The  role  of  soil  evaporation  in  the  field  water 
balance  is  briefly  reviewed.  With  an  increasing 
demand  for  improved  soil  and  water  management, 
the  common  practice  of  combining  evaporation 
with  transpiration  into  a  single  term,  i.e.  evapotran- 
spiration, is  no  longer  justified.  Bare  field  soils 
evaporate  at  a  potential  rate  only  during  one  or  a 
few  days  after  rainfall  (stage  1).  Thereafter,  evapo- 
ration is  reduced  due  to  drying  of  the  soil  surface 
(stage  2).  Both  deterministic  and  parametric  mod- 
elling often  show  a  roughly  linear  increase  in  cu- 
mulative evaporation  with  the  square  root  of  time. 
Theoretically,  this  holds  only  if  the  potential  evap- 
oration is  rather  constant  in  time.  This  is  not  the 
case  in  various  climates;  daily  potential  evapora- 
tion rates  commonly  fluctuate  between  1  and  6 
mm/day  or  more  in  temperate  climates  and  under 
some  (sub)tropical  circumstances.  In  such  cases  it 
appears  that  cumulative  actual  evaporation  relates 
better  to  the  square  root  of  cumulative  potential 
evaporation  than  to  the  square  root  of  time.  Evap- 
oration can  be  described  then  with  a  simple  equa- 
tion containing  only  one  soil  parameter.  The  latter 
can  be  easily  measured,  even  in  tilled  fields,  with  a 
fast  and  cheap  microlysimeter  technique.  This 
practical  approach  is  illustrated  with  measurements 
in  the  African  Sahelian  zone  as  well  as  in  the 
Netherlands.  (Author's  abstract) 
W88-06445 


TIME  SERIES  MULTIPLE  LINEAR  REGRES- 
SION MODELS  FOR  EVAPORATION  FROM  A 
FREE  WATER  SURFACE, 

Bradley   Univ..   Peoria.   IL.   Dept.  of  Civil   Engi- 
neering. 
J.  G.  Seckler. 
IN:  Time  Series  Methods  in   Hvdrosciences.   Pro- 
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ceedings  of  un  International  Conference  Hold  ul 
Cunudu  Centre  foi    Inland  Waters,  Oetobei   6-8, 
1981,  Burlington,  Ontario.  Developments  in  Watei 
Science,  No   17  Etseviei  Scientific  Publishing  (  a 
Now   York    1982    p  538-552,  3  fig.  6  tab,  '•  ref 

Descriptors  'Time  series  analysis,  'Mathematical 
models,  'Data  interpretation,  *Model  studies, 
•Reservoii  evaporation,  Make  Hefner,  'Oklaho- 
ma, 'Regression  analysis.  'Evaporation,  Reser- 
voirs, Mathematical  equations, 

Using  dimensional  analysis  and  recognizing  the 
stochastic  properties  of  evaporation,  wind  speed. 
and  vapor  pressure  difference,  a  mass  transfer 
model  for  evaporation  was  developed,  This  model 

was  analyzed  using  time  series  multiple  linear  re- 
gression techniques  to  obtain  estimates  of  constant 
(C).  a  mass  transfer  coefficient  (N  sub  t).  and 
variables  exponent  for  evaporation  (m).  and  the 
exponent  for  vapor  pressure  difference  (p)  for  the 
meteorological  data  acquired  by  the  U.S.  Geologi- 
cal Survey  at  Lake  Hefner,  Oklahoma  and  by  the 
USDA.  Using  the  eight  meter  level  as  the  upper 
limit  of  the  vapor  boundary  layer  and  the  logarith- 
mic wind  distribution  for  atmospheric  flow  over  an 
aerodynamically  rough  surface,  a  model  for  evapo- 
ration was  developed  for  the  Lake  Hefner  data. 
Analysis  of  the  USDA  reservoir  data  produced 
another  model  for  evaporation.  In  general  the  ex- 
ponent m  for  both  the  Lake  Hefner  and  the  USDA 
data  was  found  to  be  significantly  different  from 
unity  at  the  10%  level.  The  exponent  for  vapor 
pressure  difference,  p.  was  non-significantly  differ- 
ent from  unity  at  the  10%  significance  level.  The 
difference  between  m  and  p  was  significant  at  the 
10%  significance  level.  The  model  equations  were 
used  to  predict  evaporation  from  Lake  Hefner  and 
the  USDA  reservoir  respectively.  The  average 
correlation  coefficient  between  observed  and  pre- 
dicted evaporation  for  the  Lake  Hefner  data  was 
0.767.  For  the  two  periods  of  analysis  for  the 
USDA  Reservoir  data  the  average  correlation  co- 
efficient between  observed  and  predicted  evapora- 
tion was  0.951.  The  evaporation  model  developed 
for  the  Lake  Hefner  data  was  applied  to  mass 
transfer  data  for  the  Elephant  Butte  Reservoir. 
The  correlation  coefficient  between  observed  and 
predicted  evaporation  was  0.955.  (See  also  W88- 
06496)  (Lantz-PTT) 
W88-06539 


AQUA,  A  MODEL  TO  EVALUATE  WATER 
DEFICITS  AND  EXCESSES  IN  TROPICAL 
CROPPING.  I.  BASIC  ASSUMPTIONS  AND 
YIELD, 

Costa  Rica  Univ.,  San  Jose.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-06725 


AIRBORNE  DETERMINATION  OF  REGION- 
AL WATER  USE  EFFICIENCY  AND  EVAPO- 
TRANSPIRATION:  PRESENT  CAPABILITIES 
AND  INITIAL  FIELD  TESTS, 

Macdonald  Coll.,  Ste.  Anne  de  Bellevue  (Quebec). 

Dept.  of  Renewable  Resources. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-06726 


AUTOMATIC  RECORDING  CLASS  A  PAN 
EVAPO-PLUVIOMETER  FOR  LONG-TERM 
UNATTENDED  OPERATION, 

For  primary  bibliographic  entry  see  Field  7B. 
W88-06727 


ESTIMATING  EVAPOTRANSPIRATION 

FROM  WHEAT  USING  WEATHER  MEASURE- 
MENTS AND  CARBORUNDUM  OR  PICHE 
EVAPORIMETER, 

Orange    Free    State    Univ.,    Bloemfontein    (South 
Africa).  Dept.  of  Agrometeorology. 
W.  H.  Van  Zyl.  and  J.  M.  De  Jager. 
Agricultural  and  Forest  Meteorology,  Vol.  40,  No. 
1-2.  p  65-75,  October   1987.  6  fig,   1   tab.   12  ref 

Descriptors:  *Evapotranspiration,  *Evaporimeters, 
*Evaporation  gages,  *Mathematical  models,  Lysi- 
meters.  Wheat,  Crops,  Penman-Monteith  equation. 


Hourly  evaporation  rates  from  a  Piche  evaporime 
ter  installed  inside  a  Stevenson  screen  were  com- 
pared w  iih  i ales  measured  from  a  Piche  exposed  to 
ilu-  atmosphere,  bul  screened  from  direct  short  and 
long-wave  radiation  (shaded)  and  with  rates  n  [is 
tered  on  a  carborundum  evaporimeter  similarly 

exposed     Strict    linear    relationships   exist    between 

evaporation  from  the  shaded  Piche  evaporimeter, 

the  Piche  in  B  screen  and  the  shaded  carborundum 

evaporimeter  1  he  latter  was  l  6  times  more  sensi- 
tive than  the  shaded  Piche.  ["he  shaded  Piche  was 

1.4  limes  more  sensitive  than  the  screened  Piche. 
Regression  equations  for  the  aerodynamic  term  in 
the  Penman-Monteith  equation  were  developed 
Aerodynamic  term  was  expressed  in  terms  of 
hourly  evaporation  measured  by  a  Piche  in  a  Ste- 
venson screen,  an  exposed,  but  shaded  Piche,  and  a 
carborundum  evaporimeter.  The  following  rela- 
tionships were  found:  (i)  AT  =  0.018  (Epsc)  + 
0.09  (mm  per  h).r  =  0.95;  (ii)  AT  =  0.014  (Eps)  + 
0.05  (mm  per  h).r  =  0.96;  (iii)  AT  =  0.008  (Eps) 
=  0.06  (mm  per  h).r  =  0.95.  Estimates  of  maxi- 
mum evapotranspiration  rates  obtained  by  substi- 
tuting these  relationships  for  aerodynamic  terms  in 
the  Penman-Monteith  equation  were  then  tested 
against  lysimeter  measurements  of  evapotranspira- 
tion rates.  In  1985,  values  of  the  index  of  agree- 
ment varying  between  0.94  and  0.95,  and  mean 
absolute  difference  varying  from  0.01  to  0.09  mm/ 
hr,  for  the  three  types  of  evaporimeters  were  ob- 
tained from  these  comparisons.  In  1986,  values  of 
the  corresponding  test  parameters  were  0.92  and 
0.09  mm/hr  when  the  carborundum  evaporimeter 
was  used.  These  values  demonstrate  the  reliability 
of  the  proposed  model.  While  the  sensitivity  of  the 
evaporimeters  varied  greatly,  no  one  proved  more 
accurate  than  any  other.  The  carborundum  evapo- 
rimeter proved  to  be  the  most  sensitive.  (Author's 
abstract) 
W88-06728 


ESTIMATION  OF  SOIL-WATER  EXTRACTION 
PATTERNS  BY  ROOTS, 

Slovenska  Akademia  Vied.  Bratislava  (Czechoslo- 
vakia). Ustav  Hydrologie  a  Hydrauliky. 
For  primary  bibliographic  entry  see  Field  21. 
W88-06730 


2E.  Streamflow  and  Runoff 


ORGANIC  POLLUTANTS  IN  SOILS  OF  RE- 
TENTION AND  RECHARGE  BASINS  RECEIV- 
ING URBAN  RUNOFF  WATER, 

Agricultural  Research  Service,  Fresno,  CA.  Water 

Management  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05930 


CHARACTERISTICS  OF  SQUARE-EDGED 
AND  ROUND-NOSED  BROAD-CRESTED 
WEIRS, 

Concordia  Univ.,   Sir  George  Williams  Campus. 
Montreal   (Quebec).   Dept.   of  Civil   Engineering. 
For  primary  bibliographic  entry  see  Field  8C. 
W88-05941 


RAINFALL  INTENSITIES  FOR  SOUTHEAST- 
ERN ARIZONA, 

Agricultural  Research  Service,  Tucson.  AZ. 
For  primary  bibliographic  entry  see  Field  2B. 
W88-05953 


POPULATION  DYNAMICS  OF  THE  PARA- 
SITES IN  FUNDULUS  ZEBRINUS  IN  THE 
PLATTE  RIVER  OF  NEBRASKA, 

Nebraska  Univ. -Lincoln.  School  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-05961 


LARGE-SCALE  COMPARISON  OF  FACTORS 
INFLUENCING  PHYTOPLANKTON  ABUN- 
DANCE IN  RIVERS,  LAKES,  AND  IMPOUND- 
MENTS, 

Oak  Ridge  National  Lab..  TN.  Environmental  Sci- 
ences Div. 


I  oi  primal  \  biblii  igi  aph Iry  see  Fi         H 

W88-0606I 


IMPACT  OF    Mil    IIYDRODYNAMIC  <  ONDI- 
I  IONS  ON    llll    PRIMARY  PRODI  (I  ION   IN 
AN  IMPOUNDED  RIVER, 
Karlsruhe  Univ.  (Germany,  1   K  i   Insl    fuel  Sied 

lungswassci  w  iitschall 

I  oi  primal  v  bibliographic  enti  \  see  Field  211. 

WKX-06064 


MONUMENT  CREEK  DEBRIS  FLOW,  1984: 
IMPLICATIONS  FOR  FORMATION  OF 
RAPIDS  ON  THE  COLORADO  RIVER  IN 
GRAND  CANYON  NATIONAL  PARK, 

Geological  Survey,  Tucson,  AZ. 

For  primary  bibliographic  entry  see  Field  2J. 

W 88-06 139 


COMPUTER  SYSTEM  FOR  FLOOD  ESTIMA- 
TION AND  ITS  USE  IN  EVALUATING  THE 
FLOOD  STUDIES  RAINFALL  RUNOFF 
METHOD, 

Northumbrian  Water  Authority.  Gosforth  (Eng- 
land). 

D.  R.  Archer,  and  P.  S.  Kelway. 
Proceedings  of  the  Institution  of  Civil  Engineers, 
Vol.  83,  Part  2,  p  601-612.  September,  1987.  3  fig.  4 
tab,  22  ref. 

Descriptors:  *F!ood  estimation,  *Floods.  "Com- 
puters, *Rainfall-runoff  relationships,  "Runoff,  Hy- 
draulic models,  England.  Catchment  areas.  Design 
criteria.  Discharge  measurement. 

A  computer  system.  FLOWPRED.  has  been  de- 
veloped to  perform  flood  estimation  using  Flood 
Studies  methods  and  subsequent  revisions.  Errors 
in  discharge  for  ungauged  catchments  arising  from 
estimation  of  climatic  variables  from  a  10  x  10  km 
grid  are  shown  to  be  small  in  relation  to  other 
estimation  errors.  Comparison  of  gauged  data  with 
Flood  Studies  estimates,  using  the  rainfall  runoff 
losses  model,  show  systematic  regional  deviation  in 
northeast  England.  Analysis  shows  that  even  if 
rainfall-runoff  relations  were  perfectly  known,  the 
specified  choice  of  design  parameters  would  not  be 
able  in  many  instances  to  reproduce  observed 
flood  growth  characteristics.  A  review  of  these 
design  parameters  is  now  recommended.  (Author's 
abstract) 
W88-06195 


FRICTIONAL  CHARACTERISTICS  OF  ALLU- 
VIAL STREAMS  IN  THE  LOWER  AND  UPPER 
REGIMES, 

Hydraulics  Research  Station,  Wallingford  (Eng- 
land). 

W.  R.  White.  R.  Bettess,  and  S.  Wang. 
Proceedings  of  the  Institution  of  Civil  Engineers, 
Vol.  83.  Part  2.  p  685-700,  December  1987.  9  fig.  9 
ref,  append.  Department  of  the  Environment  Con- 
tract PECD  7/6/29-204/83. 

Descriptors:  *Streamflow.  "Streamflow  forecast- 
ing. "Bed  load,  "Flow  characteristics,  "Hydrologi- 
cal  regime,  "Flow  friction,  Channel  flow.  Shear 
drag,  Froude  number. 

An  existing  method  for  predicting  the  frictional 
resistance  of  alluvial  channels  established  a  rela- 
tionship between  the  total  shear  and  effective  shear 
for  different  sediment  sizes  for  flows  with  a  Froude 
number  less  than  0-8.  In  this  paper,  it  is  shown  that 
the  previous  method  applied  to  lower  regime  flows 
in  which  the  bed  features  are  either  plane-bed. 
ripples,  or  dunes.  A  new  relationship  is  proposed 
for  upper  regime  flows  in  which  the  bed  features  a 
plane-bed  or  anti-dunes.  A  criterion  to  determine 
whether  the  flow  is  in  upper  or  lower  regime  is 
described.  This  work  greatly  extends  the  range  of 
applicability  of  the  method  for  alluvial  resistance 
prediction.  (Author's  abstract) 
W88-06197 


KINEMATIC  WAVE  ROUTING  AND  COMPU- 
TATIONAL ERROR, 


11 


Field  2— WATER  CYCLE 


Group  2E — Streamflow  and  Runoff 


Williamson  and  Sclimid.  Irvine.  CA. 

T.V.  Hromadka,  and  J.J.  DeVries. 

Journal  of  Hydraulic  Engineering  JHEND8.  Vol. 

114.  No.  2.  p  207-217,  February  1988.  8  fie.  2  tab. 

10  ref. 

Descriptors:  'Routing.  *RainfaIl-runoff  relation- 
ships. *Open-channel   flow.   *Runpff,   *Ktnematic 

waves.  'Discharge  hydrographs,  'Routing.  'Flow 
systems.  'Watershed  models.  Mathematical 
models. 

The  standard  kinematic  wave  (KW)  method  used 
in  many  models  of  open  channel  flow  routing  of 
runoff  hydrographs  in  watershed  models  is  exam- 
ined as  to  the  significance  of  the  computational 
errors  due  to  numerical-diffusion  and  the  selection 
of  computational  effort.  It  is  shown  that  a  wide 
range  of  modeling  results  are  possible  from  a  KW 
model  depending  on  the  choice  of  computational 
reach  length  and  time-step  size  used  in  the  KW 
approximation.  In  comparison,  the  simple  convex 
hydrologic  routing  method  demonstrates  only  a 
small  fraction  of  the  variation  in  results  demon- 
strated by  the  KW  model.  It  is  recommended  that 
use  of  the  KW  method  for  channel  routing  in 
watershed  models  be  reconsidered.  (Author's  ab- 
stract) 
W88-06215 


DETERMINATION  OF  RUNOFF  FREQUEN- 
CIES FOR  UNGAUGED  URBAN  CATCH- 
MENTS, 

University  of  the  Witwatersrand,  Johannesburg 
(South  Africa).  Water  Systems  Research  Pro- 
gramme. 

For  primary  bibliographic  entry  see  Field  4A. 
W88-06217 


CHANGES  IN  WATER  YIELD  AFTER  FIRE  IN 
FYNBOS  CATCHMENTS, 

Jonkershoek  Forest  Research  Station,  Stellenbosch 
(South   Africa).   Dept.   of  Environmental   Affairs. 
For  primary  bibliographic  entry  see  Field  3B. 
W88-06218 


GENERALIZED  VISCOPLASTIC  MODELING 
OF  DEBRIS  FLOW, 

Geological  Survey,  Menlo  Park.  CA.  Water  Re- 
sources Div. 
C.  Chen. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8.  Vol.  114.  No.  3.  p  237-258.  March  1988. 
4  fig.  36  ref. 

Descriptors:  'Debris  flow.  'Rheology,  'Mathe- 
matical models.  'Sediment  transport.  'Mass  wast- 
ing, 'Mudflows,  'Suspended  sediment.  Model 
studies,  Channel  flow.  Non  Newtonian  flow. 

Various  concepts  have  been  proposed  or  used  in 
the  development  of  rheological  models  for  debris 
flow.  The  earliest  model,  developed  by  Bagnold 
and  based  on  the  concept  of  the  'dispersive'  pres- 
sure generated  by  grain  collisions,  appears  to  be 
theoretically  sound,  but  is  inconsistent  with  most 
theoretical  models  developed  from  non-Newtonian 
fluid  mechanics.  Debris-flow  modelers  in  Japan 
have  generally  accepted  Takahashi's  formulas  de- 
rived from  Bagnold's  model.  Efforts  have  been 
made  by  theoreticians  in  non-Newtonian  fluid  me- 
chanics to  modify  or  improve  Bagnold's  model.  A 
viable  rheological  model  should  consist  of  both  a 
rate-independent  and  -dependent  part.  A  general- 
ized viscoplastic  fluid  (GVF)  model  that  has  both 
parts  as  well  as  two  major  rheological  properties 
(i.e.  the  normal  stress  effect  and  soil  yield  criterion) 
is  accurate,  yet  practical,  for  general  use  in  debris- 
flow  modeling.  Bagnold's  model  is  only  a  particu- 
lar case  of  the  GVF  model.  Analytical  solutions 
for  (steady)  uniform  debris  flows  in  wide  channels 
obtained  from  the  GVF  model  based  on  Bagnold's 
simplified  assumption  of  constant  grain  concentra- 
tion. (Author's  abstract) 
W88-06226 


GENERAL  SOLUTIONS  FOR  VISCOPLASTIC 
DEBRIS  FLOW, 

Geological  Survey.  Menlo  Park,  CA.  Water  Re- 


sources Div. 

C.  Chen. 

Journal      of     Hydraulic      Engineering      (ASCE) 

JHEND8,  Vol.  1 14.  No.  3.  p259-282,  March  1988. 

7  fig,  21  ref. 

Descriptors:  'Mass  wasting,  'Mud  flows.  'Sedi- 
ment transport.  'Suspended  sediment,  'Channel 
flow,  'Debris  flow,  'Rheology.  Mathematical 
models.  Model  studies. 

Theoretical  velocity  profile  and  theoretical  pres- 
sure and  concentration  distributions  for  (steady) 
uniform  debris  flow  in  wide  channels  were  derived 
from  a  generalized  viscoplastic  fluid  (GVF)  model 
without  imposing  Bagnold's  assumption  of  con- 
stant grain  concentration.  Good  agreement  be- 
tween the  theoretical  velocity  profile  and  the  ex- 
perimental data  of  Japanese  scientists  supports  the 
validity  of  both  the  GVF  model  and  the  proposed 
method  of  solution  from  the  model.  Both  Bingham 
and  Bagnold  versions  (or  submodels)  of  the  GVF 
model  can  be  used  to  simulate  debris  flow  at  the 
dynamic  state.  Although  Bagnold's  dilatant  submo- 
del appears  to  fit  the  Japanese  data  better  than  the 
Bingham  submodel  for  flow  of  noncohesive  grains, 
the  choice  between  them  is  not  clear-cut.  No 
matter  which  submodel  is  used,  a  full  understand- 
ing of  the  major  factors  that  affect  the  behavior  of 
debris  flows  is  essential  prior  to  its  application.  The 
theoretical  ground  for  extensive  further  studies  of 
such  factors  are  discussed.  (Author's  abstract) 
W88-06227 


MODELLING  PIPEFLOW  CONTRIBUTIONS 
TO  STREAM  RUNOFF, 

University  Coll.  of  Wales.  Aberystwyth. 

J.  A.  A.  Jones. 

Hydrological  Processes  HYPRE3,  Vol.  2.  No.  1,  p 

1-17,  January  1988.  5  fig,  5  tab,   13  ref.  National 

Environment  Research  Council  Grant  GR3/3683. 

Descriptors:  'Soil  water,  'Pipe  flow,  'Streamflow, 
'Storm  runoff,  'Soil  pipes,  Hydrologic  models. 
Wales,  Catchment  basins.  Hydraulic  models.  Kine- 
matic wave  theory. 

Runoff  from  natural  soil  pipes  has  been  shown  to 
be  a  significant  contributor  to  stream  discharge  in 
parts  of  upland  Wales.  Attempts  have  been  made 
to  model  pipeflow  contributions  using  both  theo- 
retical and  empirical  approaches,  but  little  progress 
has  yet  been  made  towards  producing  generally 
applicable  models  of  complete  pipeflow  systems. 
This  paper  identifies  some  of  the  problems  of  de- 
vising general  models  with  reference  to  data  from 
the  Maesnant  Experimental  Catchment.  The  data 
suggest  that  in-pipe  travel  times  are  more  impor- 
tant here  than  inferred  elsewhere,  and  that  neither 
simple  hydraulic  models  nor  kinematic  wave 
theory  can  adequately  explain  the  patterns  of  re- 
sponse. In  particular,  stormflow  tends  to  begin  first 
at  the  network  outfall  and  even  peak  discharge 
often  occurs  at  the  outfalls  before  the  headward 
zones.  (Author's  abstract) 
W88-06261 


EXCEEDANCE  PROBABILITY  DISTRIBU- 
TIONS OF  STEADY  CONDUIT  FLOW  IN 
KARST  AQUIFERS, 

University  of  Western  Ontario,  London.  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-06263 


ONE  YEAR  IRRIGATION  EXPERIMENT  TO 
ASSESS  LOSSES  AND  RUNOFF  VOLUME  RE- 
LATIONSHIPS FOR  A  RESIDENTIAL  ROAD 
IN  HERTFORDSHIRE,  ENGLAND, 

University  Coll.,  London  (England).  Dept.  of  Ge- 
ography. 

G.  E.  Hollis,  and  J.  C.  Ovenden. 
Hydrological  Processes  HYPRE3,  Vol  2.  No.  1,  p 
61-74,  January  1988.  5  fig,  6  tab.   17  ref.  Natural 
Environment  Research  Council  Grant  GR3/4442. 

Descriptors:  'Urban  hydrology.  'Runoff  volume. 
'Infiltration,  'Roads,  Irrigation,  Simulated  rainfall. 
Soil  moisture  deficiency.  Urban  catchment  wetness 
index.  Annual  distribution. 


Six  sections  of  a  residential  road  that  drain  to 
individual  instrumented  gully  pots  were  irrigated 
along  the  curb  and  then  over  the  whole  road 
monthly  for  a  year.  The  aim  was  to  determine 
infiltration  losses,  initial  losses,  percentage  runoff 
and  infiltration  curves  for  both  the  curb  and  road 
surface.  There  is  an  annual  cycle  of  infiltration 
losses  at  the  curb  with  a  winter  peak  caused  by 
frost  action  that  is  3.2  times  greater  than  the  termi- 
nal loss  rate  in  summer.  Evaporation  was  usually 
more  than  an  order  of  magnitude  less  significant 
than  infiltration.  The  wide  variation  in  initial  losses 
before  runoff  commenced  was  inexplicable.  The 
percentage  runoff  for  those  irrigations  of  over  15 
mm  of  equivalent  rainfall  was  never  more  than 
10%.  The  maximum  runoff  was  around  50%  fol- 
lowing 10  mm  of  equivalent  rainfall  for  curbside 
irrigation  and  only  5  mm  of  irrigation  over  the 
whole  road.  There  were  no  significant  relation- 
ships between  percentage  runoff  from  the  curb  or 
the  whole  road  irrigations  and  irrigation  amount, 
slope,  urban  catchment  wetness  index,  and  soil 
moisture  deficit.  Infiltration  curves,  for  curb  and 
road  irrigation,  were  so  diverse  that  they  do  not 
represent  the  simple  impervious  surfaces  envisaged 
at  the  start  of  the  experiment  and  described  in  the 
literature.  Since  the  artificial  irrigation  of  curbs 
and  roads  failed  to  substantiate  existing  theory, 
these  experiments  should  be  repeated  at  a  variety 
of  sites  with  a  high  rate  of  irrigation.  (Author's 
abstract) 
W88-06265 


SOME  ASPECTS  OF  THE  HYDROLOGY  OF 
ONE-DAY  ANNUAL  MINIMUM  LOW  FLOWS 
OF  MALAWIAN  RIVERS, 

Malawi  Univ.,  Zomba.  Dept.  of  Geographv. 

F.  T.  K.  Sefe. 

Hydrological  Processes  HYPRE3,  Vol  2,  No.  1,  p 

75-91,  January  1988.  15  fig,  6  tab,  15  ref. 

Descriptors:  'Streamflow.  'Low  flow.  'Minimum 
flow.  Recession.  Mathematical  analysis.  Seasonal 
variation.  Malawi,  Catchment  areas.  Regression 
analysis.  Intermittent  streams.  Statistics. 

Five  aspects  of  the  hydrology  of  one-day  annual 
minimum  flows,  Qlm.  were  studied  using  data 
from  12  catchments  in  Malawi.  Results  indicate 
that  the  log-normal  distribution  can  be  fitted  to  all 
12  catchments.  Four  of  the  rivers  studied  are  inter- 
mittent. Application  of  statistical  methods  devel- 
oped in  meteorology  to  the  dichotomous-trans- 
formed  data  of  these  catchments  revealed  that  two 
are  'flow-dominant'  and  the  other  two  are  'dry- 
dominant".  Another  catchment  is  entirely  dominat- 
ed by  a  hydraulic  gradient  towards  the  Shire  River 
and  Elephant  Marsh  and  so  dries  up  every  season 
for  considerable  periods  of  time  despite  the  rela- 
tively high  rainfall  in  the  catchment.  Qlm.  t-days 
after  the  date  of  occurrence  of  Qlm(May),  can  be 
better  estimated  from  simple  regression  than  from 
an  empirically  determined  recession  constant.  (Au- 
thor's abstract) 
W88-06266 


SOIL  SATURATION  PATTERNS  IN  STEEP, 
CONVERGENT  HILLSLOPES  UNDER 

FOREST  AND  PASTURE  VEGETATION, 

Waikato  Univ.,  Hamilton  (New  Zealand).  Dept.  of 

Earth  Sciences. 

R.  A.  Petch. 

Hydrological  Processes  HYPRE3,  Vol  2,  No.  1.  p 

93-103.  January  1988.  5  fig.  7  tab.  24  ref. 

Descriptors:  'Infiltration.  'Soil  water.  'Slopes. 
'Soil  saturation,  'Runoff.  'Vegetation  effects. 
Water  table.  Topography,  Rainfall,  Probability. 
Topography.  Rainfall-runoff  relationships. 

The  relationships  between  hillslope  form  and  the 
development  of  zones  of  hillslope  saturation  are 
central  to  studies  of  process  hydrology.  These 
relationships  are  examined  in  two  small,  steep  (30 
degrees)  first-order  basins  under  forest  and  pasture 
vegetation.  Hillslope  saturation  patterns  are  de- 
scribed using  a  probability  analysis  of  observations 
of  peak  water  table  elevations  made  at  individual 
sites  in  each  basin.  In  both  first-order  basins,  the 
effects  of  topographic  convergence  on  the  spatial 
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variability  of  hillslope  saturation  zones  are  more 
pronounced  on  shallow  slopes  and  in  steepei  areas 
where  hillslope  form  is  strongly  concave  rhe 
implications  of  vegetation  type  on  the  formation 
.in J  variation  of  hillslope  ~-.uui.uion  are  also  exam- 
ined rhe  differences  in  hillslope  saturation  put 
terns  in  each  vegetation  type  are  attributed  primal 
ik  to  differences  in  net  rainfall  and  nol  soil  physi- 
cal  properties  or  other  features  of  topography. 
(  Author's  abstract) 
w  ss  06267 


RETURN  PERIOD  FLOW  PREDICTION  WITH 
UNCERTAIN  PARAMETERS. 
Oklahoma  State  Unix  .  Stillwater.  Dept.  of  Agri- 
cultural Engineering 

For  primary  bibliographic  entry  see  Field  2A 
W88-06344 


STORMWATER   CONTAMINATION    AT    AIR- 
PORTS  AND   REMEDIAL   OPTIONS   -   WITH 
PARTICULAR  REFERENCE  TO  STANSTED, 
For  primary  bibliographic  entry  see  Field  ?B. 
W88-0645I" 


APPRAISAL  OF  ENVIRONMENTALLY  SENSI- 
TIVE OPTIONS  FOR  FLOOD  ALLEVIATION 
USING  MATHEMATICAL  MODELLING, 

Thames  Water  Authority,  London  (England) 
J.  L.  Gardiner,  A.  F.  Dearsley,  and  J  R 
Woolnough. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  1.  No.  2,  p  171-184, 
October  1987.  5  fig.  1  tab,  8  ref,  2  append. 

Descriptors:  'Mathematical  models.  *Flood  pro- 
tection. *Rivers,  'Flooding.  'Catchment  areas. 
'Model  studies.  Mathematical  studies.  Equations. 
Prediction.  United  Kingdom.  Hydraulic  models. 
Public  participation.  Design  criteria. 

A  study  of  the  river  Colne  from  Richmansworth  to 
its  confluence  with  the  river  Thames  at  Staines 
(United  Kingdom)  was  commissioned  to  examine 
the  flood  risk  and  alleviation  possibilities.  Holistic- 
appraisal  of  the  catchment  involved  a  comprehen- 
sive assessment  of  environmental  resources  concur- 
rently with  hydrological  analysis  and  construction 
of  a  one-dimensional  computational  hydraulic 
model  of  the  complex  river,  canal,  and  lake  system. 
Model  prediction  of  flood  areas  and  depths  al- 
lowed the  potential  flood  damage  to  be  assessed 
throughout  the  valley.  An  iterative  process  to 
derive  the  best  practical  environmental  option  was 
carried  out  interactively  by  the  multi-disciplinary 
team.  This  process  was  made  possible  by  the  swift 
analysis  of  alternative  options  provided  by  the 
river  model.  The  nine  local  authorities  and  many 
environmental  interest  groups  involved  were  con- 
sulted throughout,  and  advised  on  the  formal  and 
public  consultation  required  to  complete  the  study. 
The  environmental  framework  and  model  will  pro- 
vide a  test-bed  for  the  detailed  design,  construc- 
tion, operation,  and  post-investment  phases.  The 
model  has  been  used  already  in  the  assessment  of 
significant  development  planning  proposals.  (Au- 
thor's abstract) 
W88-06464 


SERC  FLOOD  CHANNEL  FACILITY, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

D.  W.  Knight,  and  R  H.  J.  Sellin 
Journal  of  the  Institution  of  Water  and  Environ- 
mental  Management.   Vol.    1.   No.   2.   p    198-204, 
October  1987.  6  fig,  1  tab.  19  ref. 

Descriptors:  'Flood  channels,  'Research  facilities, 
♦Rivers,  'Hydraulic  models.  'Flood  protection. 
Hydraulics,  Design,  Construction.  Research  prior- 
ities,  Interagency  cooperation.   United   Kingdom. 

A  central  experimental  facility  recently  built  to 
investigate  the  hydraulic  behavior  of  rivers  and 
flood  alleviation  channels  when  they  flow  in  an 
out-of-bank  condition  is  described.  The  SERC 
flood  channel  facility  is  jointly  funded  by  the  Sci- 
ence and  Engineering  Research  Council  (SERC, 
United    Kingdom)   and    Hydraulics   Research   Ltd 


(UK),  on  whose  premises  the  facililj  lias  been 
hiuli  \  five  yeai  research  program  hns  been  iden- 
tified and  will  be  supported  by  the  si  K(  togethei 
wuli  ,i  contribution  from  Ihe  Ministrj  ol  Vgricul 
lure,   Fisheries  and  Food  (MAI  I  )    rhe  authors 

Outline  the  need  for  such  .i  facility   in  flood  channel 

research,  Ihe  background  to  the  design,  construe' 
Hon  and  instrumentation  of  the  facility,  and  give 
brief  details  of  the  initial  phase  of  ihe  research 

program,  winch  involves  lour  university  research 
teams,  li  is  hoped  thai  ihe  SERC  Hood  channel 
facility  will  be  a  locus  tor  other  experimental  re- 
searchers .iml  will  bung  together  theoreticians, 
numerical  modelers  and  experimentalists  con- 
cerned wiih  river  channel  hydraulics.  At  present 
seven  UK  universities  arc  involved  111  ihe  SERC 
Working  Parly  On  Flood  Channels,  along  with 
representatives  from  11R,  MAFF.  and  consultants 
(Author's  abstract) 
W88-06466 


AGRICULTURAL  RUNOFF  MODELING  IN  A 
SMALL  WEST  TENNESSEE  WATERSHED, 

Memphis  State  Univ.,  TN.   Dept.  of  Civil   Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06493 


EXPLORATION  OF  AN  EXTREME  VALUE 
PARTIAL  TIME  SERIES  MODEL  IN  HYDROS- 
CIENCE, 

Ecole  Polytechnique,  Montreal  (Quebec). 
For  primary  bibliographic  entry  see  Field  7C. 
W88-06504 


TIDAL  ANALYSIS  -  A  RETROSPECT, 

Institute  of  Oceanographic   Sciences,   Birkenhead 

(England). 

For  primary  bibliographic  entry  see  Field  8B. 

W88-06510 


IDENTIFICATION  OF  INTERNAL  TIDES  IN 
TIDAL  CURRENT  RECORDS  FROM  THE 
MIDDLE  ESTUARY  OF  THE  ST.  LAWRENCE, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  2L. 
W88-06511 


DYNAMIC-STOCHASTIC  APPROACH  FOR 
MODELLING  ADVECTION-DISPERSION 

PROCESSES  IN  OPEN  CHANNELS, 

Canada  Centre  for  Inland  Waters.  Burlington  (On- 
tario). 

W.  P.  Budgell. 

IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters.  October  6-8, 
1981.  Burlington.  Ontario.  Developments  in  Water 
Science,  No.  17.  Elsevier  Scientific  Publishing  Co.. 
New  York.  1982.  p  244-263,  6  fig,  27  ref. 

Descriptors:  'Stochastic  processes.  'Advection, 
'Dispersion,  'Channel  flow,  'Open  channels, 
'Model  studies,  'Path  of  pollutants.  Mathematical 
models.  Salinity.  Kalman  filters.  Case  studies. 
Arctic  regions.  Algorithms,  Mathematical  studies. 

A  combined  stochastic-deterministic  model  was 
developed  to  describe  the  temporal  and  spatial 
distribution  of  conservative  substances  in  open 
channel  flows.  The  model  consists  of  a  finite  differ- 
ence approximation  to  the  one-dimensional  advec- 
tion-dispersion  equation  embedded  within  a  sto- 
chastic filter.  The  time  and  measurement  updates 
of  the  estimated  concentrations  and  their  covar- 
iance  are  carried  out  through  the  use  of  a  factored 
form  of  the  covariance  matrix.  The  resulting  filter- 
ing algorithm  is  more  computationally  stable  than 
the  standard  Kalman  filter  approach.  The  dynam- 
ic-stochastic model  performed  well  when  applied 
to  simulated  observations  of  salinity  in  an  Arctic- 
estuary.  This  type  of  modelling  approach  can  be 
used  as  tool  in  planning  field  experiments.  (See  also 
W88-06496)  (Author's  abstract) 
W88-06515 


WEAN  \M>  VARIANCE  ol  w  \  1 1  U  (  I  it- 
RENTS  INDUCED  BY  IRREGI  I  M<  si  ni  \(  I 

\\  \\  IS. 

Technische  Hogesi  hool  I  wi  nti  ,  Ensi  hi  di   (Ni  ih 

ei  lands) 

It  De  long,  and  A   W   Heemink 

IN    rime  Series  Methods  in  Hydrosciences    I'm 

ceedings  of  an  International  Conference  Held    n 

Cm, id. i  Centre  foi    Inland   Waters,  Octobei    6-8, 

1981.  Burlington,  Ontario  Developments  in  Watei 

Science.  Nu.  17  Elseviei  Scientific  Publishin    i 

New    York,    1982    p  264-279.  2  fig.    I   lab,   5   rel 

Descriptors:  'Water  currents,  "Surface  waves, 
•Wave  hydraulics,  Mathematical  studies,  Flow  ve- 
locity. Dispersion,  Wave  action,  Wave  propaga- 
tion, 

Irregular  surface  waves  generate  a  nel  mean  veloc- 
ity of  the  fluid  and  the  material  in  it,  while  due  to 
the  random  fluctuations  of  this  velocity  about  Us 
mean  value,  there  will  be  a  dispersion  of  the  mate- 
rial. Expressions  were  derived  for  the  mean  value 
and  the  variance  of  these  current  velocities  for  a 
one-  and  two-dimensional  irregular  wave  field  Nu- 
merical results  are  given  for  a  one-dimensional 
wave  field.  It  appears  that  the  familiar  directional 
wave  spectrum  for  a  two-dimensional  wave  field  is 
insufficient  to  derive  useful  results.  (See  also  W88- 
06496)  (Author's  abstract) 
W88-06516 


GENERATION  OF  WEEKLY  STREAMFLOW 
DATA  FOR  THE  RIVER  DANUBE-RIVER 
MAIN  SYSTEM:  EXPERIENCES  WITH  AN  AU- 
TOREGRESSIVE  MULTIVARIATE  MULTILAG 
MODEL, 

Technische  Univ..  Munich  (Germany,  F.R  ). 
L.  A.  Siegerstetter,  and  W.  Wahli. 
IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters.  October  6-8. 
1981.  Burlington,  Ontario.  Developments  in  Water 
Science,  No.  17.  Elsevier  Scientific  Publishing  Co.. 
New  York.  1982.  p  280-291,  5  fig.  9  ref. 

Descriptors:  'Model  studies.  'Main  River. 
'Streamflow,  'Hydrologic  data.  'Danube  River. 
'Data  acquisition.  'Statistical  models,  Autoregres- 
sion.  Multivariate  multilag  model.  Statistical  meth- 
ods. West  Germany. 

A  multivariate  multilag  model  was  used  for  the 
generation  of  both  time  and  space  correlated  hy- 
drological series  for  eight  gauging  stations  along 
the  Danube  and  Main  River  and  the  Main-Danube 
canal  in  West  Germany.  As  the  model  assumes  the 
input  to  be  normally  distributed  standardized  vari- 
ables, extensive  data  transformation  had  to  be  per- 
formed. For  the  necessary  transformation  of  the 
observed  data  into  normal  distribution,  various 
functions  were  tested  with  log  (x)  and  Pearson- 
Type  III  proving  to  be  most  suitable.  The  results 
with  respect  to  the  reproduction  of  statistical  pa- 
rameters as  means,  standard  deviations,  auto-  and 
cross-correlation  coefficients  are  shown  for  some 
typical  sample  sequences.  The  model  has  also  been 
used  for  the  generation  of  monthly  series  as  well  as 
sequences  of  decades  with  satisfying  results.  (See 
also  W88-06496)  (Lantz-PTT) 
W88-06517 


ANALYSIS  OF  FLOOD  SERIES  BY  STOCHAS- 
TIC MODELS, 

Universita  di  Calabria.  Rende  (Italy).  Dipt.  Difesa 
del  Suolo. 

P.  Versace,  M.  Fiorentino,  and  F.  Rossi. 
IN:  Time  Series  Methods  in  Hydrosciences,  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters.  October  6-8. 
1981,  Burlington,  Ontario.  Developments  in  Water 
Science,  No.  17.  Elsevier  Scientific  Publishing  Co.. 
New  York.  1982.  p  315-324,  4  fig.  16  ref. 

Descriptors:  'Floods.  'Model  studies,  'Stochastic- 
process,  'Hydrologic  measures.  Statistical  analysis. 
Poisson  distribution.  Statistical  studies.  Flood  pro- 
files. Italy. 
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Field  2— WATER  CYCLE 


Group  2E — Streamflow  and  Runoff 


Flood  analysis  for  regions,  like  Southern  Italy, 
where  the  annual  flood  series  exhibits  outliers  (and. 
then,  high  skewness).  associated  with  disastrous 
storms,  requires  building  suitable  stochastic 
models.  In  such  cases,  the  usual  simple  model 
(Model  A),  which  assumes  the  largest  annual  flood 
to  be  the  maximum  of  a  Poissonian  number  of 
independent  random  variables  with  common  expo- 
nential distribution  function,  proves  to  be  inad- 
equate. Better  models  can  be  built  by  replacing  the 
hypotheses  on  which  Model  A  is  based  with 
others,  phenomenologically  closer  to  reality;  the 
number  of  exceedances  in  a  year  is  still  a  non- 
homogeneous  Poisson  process,  but  the  exceedance 
values  are  not  identically  distributed  random  varia- 
bles. Of  the  two  models  considered,  i.e..  a  time- 
dependent  distribution  for  the  exceedance  magni- 
tude (Model  B)  and  a  mixed  exponential  distribu- 
tion (Model  C),  the  mixed  exponential  distribution 
gave  a  better  statistical  fit.  There  is  also  better 
phenomenological  support  for  Model  C  in  that 
disastrous  storms  occur  more  rarely  but  with  much 
larger  intensities  than  others,  and  they  are  accord- 
ingly better  modelled  as  belonging  to  different 
populations.  (See  also  W88-06496)  (Author's  ab- 
stract) 
W88-06520 


MODEL  FOR  SIMULATING  DRY  AND  WET 
PERIODS  OF  ANNUAL  FLOW  SERIES, 

Technical   Univ.   of  Istanbul   (Turkey).   Dept.   of 

Hydraulics  and  Water  Power. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-06521 


STEP  AHEAD  STREAMFLOW  FORECASTING 
USING  PATTERN  ANALYSIS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

M.  G.  Goebel.  and  T.  E.  Unny. 
IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters.  October  6-8, 
1981.  Burlington,  Ontario.  Developments  in  Water 
Science,  No.  17.  Elsevier  Scientific  Publishing  Co., 
New  York.  1982.  p  374-389,  4  fig,  5  ref. 

Descriptors:  *Streamflow  forecasting.  Time  series 
analysis,  *Statistical  analysis.  Historic  data.  Cluster 
analysis.  Streamflow,  Statistical  studies. 

Persistence  in  streamflow  time  series  is  usually 
specified  through  correlation  coefficients  of  order 
one  and  larger.  These  coefficients  are  calculated 
using  the  whole  time  series  record.  However,  per- 
sistence effects  are  bound  to  be  variable  in  different 
parts  of  the  record.  Consideration  of  small  collec- 
tions of  successive  data  as  distinct  entities  effec- 
tively incorporates  persistence  in  analysis  of  data. 
This  is  the  basic  method  involved  in  pattern  analy- 
sis. The  historic  time  series  is  segmented  into  a 
series  of  representational  objects  which  define 
local  shapes  within  the  time  series.  These  objects 
are  in  turn  defined  by  a  set  of  pattern  vectors. 
Cluster  analysis  is  used  to  specify  time  indexed 
regions  or  classes  in  n-dimensional  pattern  space 
according  to  which  future  patterns  may  be  classi- 
fied. The  current  streamflow  observations  are  used 
for  step  ahead  forecasting  based  on  the  concept 
that  a  complimentary  datum  is  required  to  com- 
plete a  pattern.  (See  also  W88-06496)  (Lantz-PTT) 
W88-06525 


MODELLING  THE  ERROR  IN  FLOOD  DIS- 
CHARGE MEASUREMENTS, 

Wisconsin  Univ. -Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
K.  W.  Potter,  and  i.  F.  Walker. 
IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters,  October  6-8, 
1981.  Burlington.  Ontario.  Developments  in  Water 
Science,  No.  17.  Elsevier  Scientific  Publishing  Co., 
New  York.  1982.  p  405-413,  2  fig.  2  ref. 

Descriptors:  *Flood  discharge,  *Runoff,  "Hydro- 
logic  models.  'Mathematical  models.  Flood  peak, 
Monte  Carlo  method.  Statistical  analysis,  Skew- 
ness. Kurtosis.  Model  studies. 


The  measurement  of  peak  discharge  is  typically 
composed  of  three  distinct  processes.  Low  magni- 
tude floods  are  determined  with  an  established 
rating  curve.  Intermediate  magnitude  floods  are 
inferred  by  extrapolating  the  established  rating 
curve.  High  magnitude  floods  are  usually  deter- 
mined through  a  field  survey.  The  measurement 
error  characteristics  for  each  process  are  different, 
a  phenomenon  termed  discontinuous  measurement 
error  (dme).  Monte  Carlo  experiments  with  an 
error  model  that  approximates  the  peak  measure- 
ment process  reveal  a  bias  in  the  measured  coeffi- 
cients of  variation,  skewness,  and  kurtosis.  This 
bias  is  significant  and  has  important  implications 
with  regard  to  flood  frequency  analysis.  Dme  has 
an  important  effect  on  the  coefficients  of  variation, 
skewness.  and  kurtosis  of  measured  flood  dis- 
charges, particularly  when  the  coefficient  of  varia- 
tion of  the  parent  flood  distribution  is  low.  This 
effect  is  to  offset  downward  bias  due  to  small- 
sample  boundedness.  The  bias  due  to  dme  increases 
with  sample  size,  unlike  the  bias  due  to  most  other 
sources.  Immediate  attention  should  be  focused  on 
estimating  the  variance  of  errors  in  rating-curve 
extensions  and  indirect  measurements,  in  order  to 
determine  the  magnitude  of  the  problem  caused  by 
dme.  If,  as  expected,  dme  proves  to  be  an  impor- 
tant problem  in  flood-frequency  estimation,  ways 
must  be  developed  to  deal  with  it.  One  obvious 
way  is  to  abandon  the  coefficient  of  skewness.  The 
new  model  of  dme  seems  to  be  at  least  conceptual- 
ly adequate  for  the  case  of  rivers  with  stable  sec- 
tions at  their  gages.  It  is  clearly  not  adequate  for 
the  unstable  case.  (See  also  W88-06496)  (Lantz- 
PTT) 
W88-06527 


VALIDATION  OF  SYNTHETIC  STREAMFLOW 
MODELS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

D.  P.  Lettenmaier,  and  S.  J.  Burges. 
IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters.  October  6-8, 
1981,  Burlington,  Ontario.  Developments  in  Water 
Science,  No.  17.  Elsevier  Scientific  Publishing  Co., 
New  York.  1982.  p  424-444,  7  fig,  15  ref 

Descriptors:  "Statistical  models,  "Streamflow, 
"Model  studies.  "Hydrologic  models,  "Validation, 
"Cedar  River,  "North  Fork  Snoqualmie  River, 
"Washington,  Graphical  analysis.  Stochastic  proc- 
esses. Statistical  analysis,  Multivariate  analysis. 
Case  studies.  Correlation  analysis. 

The  use  of  graphical  techniques  for  validation  of 
multivariate  synthetic  streamflow  models  is  advo- 
cated. Two  general  types  of  validation  measures 
are  suggested:  statistical  and  performance-based. 
Although  preservation  of  low  order  moments,  par- 
ticularly the  mean,  will  often  be  a  necessary  condi- 
tion for  model  acceptance,  biasing  of  higher  order 
moment  estimators  complicates  their  use  for  vali- 
dation purposes.  Although  moment  estimators  may 
be  corrected  for  bias,  this  does  not  necessarily 
result  in  improvement  of  a  stochastic  model  from  a 
performance  standpoint.  Therefore,  performance- 
based  model  validation  measures,  particularly  se- 
quent peak  storage,  may  be  more  significant  for 
operational  validation.  Application  of  the  tech- 
niques suggested  to  three  two-site,  three  season 
models  of  the  Cedar  and  North  Fork  Snoqualmie 
River.  Washington  indicated  possible  inadequacies 
in  the  seasonal  distribution  of  flows,  as  well  as 
differences  related  to  long  term  persistence  struc- 
ture. The  graphical  results  also  pointed  out  a  trade- 
off in  the  multivariate  long  term  persistence 
models  between  cross-site  correlations  and  auto- 
correlations at  the  individual  sites.  Empirical  distri- 
butions of  moments  and  auto-  and  cross-correla- 
tions at  the  seasonal  level  were  useful  in  validating 
the  multi-site  disaggregation  model,  while  the  se- 
quent peak  algorithm  was  most  useful  for  overyear 
validation.  The  latter  indicator  is,  however,  sensi- 
tive to  the  demand  pattern  imposed.  Critical  ex- 
traction rate  and  crossing  distributions  were  less 
useful  model  validation  measures.  (See  also  W88- 
06496)  (Lantz-PTT) 
W88-06529 


STOCHASTIC  ARIMA  MODELS  FOR 
MONTHLY  STREAMFLOWS, 

Georgia  Inst,  of  Tech..  Atlanta.  School  of  Civil 
Engineering. 

S.  G.  Rao,  and  E.  W.  Quillan. 

IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters.  October  6-8. 
1981,  Burlington,  Ontario.  Developments  in  Water 
Science,  No.  17.  Elsevier  Scientific  Publishing  Co.. 
New  York.    1982.   p  474-486,  2  fig,  5  tab.  6  ref. 

Descriptors:  "Time  series  analysis,  "Streamflow, 
"Stochastic  process.  "Model  studies,  "ARIMA, 
"Statistical  models.  "St.  Lawrence  River,  "Chatta- 
hoochee River.  "Blue  River,  Georgia,  Hydrologic 
models,  Indiana,  Flow  rates.  Flow  profiles.  Sea- 
sonal variation. 

The  non-stationary  and  seasonal  nature  of  the 
monthly  streamflows  were  modeled  using  the 
ARIMA  class  of  models.  A  nine-step  procedure 
for  model  identification,  parameter  estimation,  per- 
formance evaluation,  model  parsimony  and  valida- 
tion of  residuals  with  emphasis  on  the  laste  three 
items  was  implemented  for  obtaining  valid  stochas- 
tic models  for  the  monthly  flows  of  the  Chattahoo- 
chee River  at  West  Point,  Georgia.  Several  statisti- 
cal indices  of  performance,  and  statistical  tests  are 
used  to  screen  the  candidate  models  properly  to 
obtain  the  best  models.  The  ARIMA  (1,0,1)  x 
(1,0.1)  sub  12  and  (2,0,0)  x  (0,1,1)  sub  12  model 
were  obtained  as  valid  models.  Previous  studies 
have  fitted  an  ARIMA  (2,0,0)  x  (0,1,1)  sub  12 
model  to  the  monthly  mean  flows  of  the  Blue 
River  in  Indiana  and.  an  AR  model  was  fit  to  the 
annual  mean  flows  of  the  St.  Lawrence  River.  (See 
also  W88-06496)  (Lantz-PTT) 
W88-06533 


LINEAR  RESERVOIR  WITH  SEASONAL 
GAMMA-DISTRIBUTED  MARKOVIAN  IN- 
FLOWS, 

Lancaster  Univ.  (England). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-06534 


STORAGE  SIZE-DEMAND-RELIABILITY  RE- 
LATIONSHIP, 

R.  M.  Phatarfod. 

IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters,  October  6-8, 
1981,  Burlington.  Ontario.  Developments  in  Water 
Science,  No.  17.  Elsevier  Scientific  Publishing  Co.. 
New  York.  1982.  p  498-509,  2  tab,  13  ref. 

Descriptors:  "Streamflow.  "Statistical  models, 
"Data  interpretation,  "Markov  process.  Mathemat- 
ical studies,  Flow  profiles.  Probability,  Matrix 
method.  Simulation  analysis.  Bottomless  Dam 
Methods,  Water  storage. 

Investigations  by  hydrologists  and  engineers  show 
that  in  a  large  number  of  cases  monthly  stream- 
flows  fit  a  model  of  Markov  dependence  (of  vari- 
ous orders)  with  monthly  varying  transition  prob- 
abilities. The  order  of  Markov  dependence  in  most 
cases  is  one  or  two.  but  in  some  cases,  three.  It 
would  appear  then  that  if  one  takes  time-periods  or 
seasons  of  about  two  months,  a  model  of  Markov 
dependence  (of  order  one)  with  seasonally  varying 
transition  probabilities  would  fit  the  flows  in  most 
cases.  The  storage  process  was  considered  with 
such  an  inflow  model.  The  procedures  that  can  be 
used  to  determine  the  storage  size-demand-reliabil- 
ity  relations  were  compared.  The  methods  com- 
pared were:  (I)  Simulation;  (2)  Probability  Matrix 
Method,  which  is  a  seasonal  extension  of  Lloyd's 
procedure  (for  Markov  but  non-seasonal  inputs), 
and  involves  construction  of  matrices.  The  proce- 
dure is  entirely  numerical;  (3)  Bottomless  Dam 
analytical  method  Mark  1.  The  dam  is  assumed  to 
be  bottomless  and  an  analytical  solution  for  the 
probability  distribution  of  the  depletion  of  the  dam 
is  derived;  (4)  Bottomless  Dam  analytical  method 
Mark  2.  Here,  the  further  assumption  that  the 
inputs  are  uncorrected  from  year  to  year  is  made, 
although  they  are  correlated  and  (seasonally 
Markov)  dependent  within  a  year  This  assumption 
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nukes  .1  drastic  reduction  in  the  computational 
complexities  involved  in  Method  !  \  common 
feature  of  the  methods  J.  J,  and  4  is  thai  lot  these 
methods,  inputs,  storage,  release,  etc  are  treated  .is 
discrete  quantities,  whereas  fot  I,  these  are  contin- 
uous (See  .iK.'  w  ss  06496)  d  untz  P  I  1 ) 
u  ss  06535 


\\\l  \l-MOMIin  SIRI  VMIIOW  MODKI 
FOR  IMORPORUIM.  PARAMETER  UN- 
CERTAINTY INTO  RESERVOIR  SIMULA- 
TION. 

Cornell  Univ.,  Ithaca.  NY.  Dept.  of  Environmen- 
tal Engineering 
i  Stedinger.  and  D  Pei 

IN:  Time  Series  Methods  in  Hydrosciences  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters,  October  6-8, 
1981,  Burlington,  Ontario.  Developments  in  Water 
Science,  No.  17.  Elsevier  Scientific  Publishing  Co., 
Ne«  York  1982  p  520-S29,  3  tab,  2.1  ref.^NSF 
Grant  No.  CME-S01t)SSl> 

Descriptors:  *Streamflo\v.  'Statistical  models. 
'Hydrologic  models.  *Data  interpretation.  'Reser- 
\  oirs.  Simulation  analysis,  Seasonal  variation,  Hy- 
drologic  data.  Flow   profiles.  Reservoir  capacity 

A  monthly  streamflow  model  was  developed 
which  can  reproduce  the  variance  and  year-to-year 
correlation  of  an  annual  streamflow  surrogate  with 
a  modest  number  of  parameters.  The  model's 
simple  structure  facilitates  the  incorporation  of 
streamfiow-model-parameter  uncertainty  into  syn- 
thetic streamflow  sequences.  The  large  impact  of 
parameter  uncertainty  on  derived  reservoir  capac- 
ity-reliability-demand relationships  is  illustrated  by 
comparing  the  relationships  obtained  ignoring  pa- 
rameter uncertainty  with  those  obtained  when 
Streamflow-model  parameter  uncertainty  is  incor- 
porated into  synthetic  flow  sequences.  The  annual 
-  monthly  model  was  used  to  describe  the  charac- 
ter of  monthly  flows  in  the  Upper  Delaware  River 
Basin  in  New  York.  The  impact  of  parameter 
uncertainty  on  derived  reservoir  capacity-demand- 
reliability  relationships.  With  a  25-  or  50-yr.  histor- 
ical flow  record,  streamfiow-model-parameter  un- 
certainty can  have  a  appreciable  impact  on  the  best 
estimate  of  system  reliability  and  especially  on  the 
assessment  of  possible  failure  magnitude.  (See  also 
W88-06496)  (Lantz-PTT) 
W88-06537 


STOCHASTIC  FLOOD  PREDICTORS:  EXPERI- 
ENCE IN  A  SMALL  BASIN, 

Politecnico  di  Torino  (Italy).  1st.  di  Elettronica. 
P.  Bolzern.  G.  Fronza.  and  G.  Guariso. 
IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters,  October  6-8, 
1981.  Burlington.  Ontario.  Developments  in  Water 
Science.  No.  17.  Elsevier  Scientific  Publishing  Co.. 
New  York.   1982.  p  530-537.  2  fig,    1   tab,  5  ref. 

Descriptors:  *Flood  forecasting.  *Small  basins. 
•Stochastic  processes,  *Data  interpretation, 
*Temo.  'Sardinia.  Comparison  studies,  Autor- 
egression.  Regression  analysis.  Rainfall.  Hydrolog- 
ic  data. 

Three  stochastic  predictors  of  river  flow  rate  were 
applied  to  a  small  basin  (upper  basin  of  Temo,  in 
Sardinia,  approximately  =  to  180  sq  km).  The  first 
predictor  (ARX.  AutoRegressive  with  exogenous 
input)  requires  quantitative  rainfall  measurement, 
the  second  one  (ARQX.  AutoRegressive  with 
Qualitative  exogenous  input)  needs  only  gross  in- 
formation about  rainfall,  and  the  third  one  (AR. 
AutoRegressive)  has  no  rainfall  input.  The  per- 
formance of  the  three  predictors  was  satisfactory 
up  to  3-4  hrs,  particularly  by  ARX.  However,  the 
gap  of  quality  between  the  ARX  and  the  other  two 
predictors  is  counter-balanced  by  the  cost  of  the 
rainfall  telemetering  system  required  by  ARX.  (See 
also  W88-06496)  (Author's  abstract) 
W88-06538 


SUMMARY:  GREAT  LAKES  WATER  LEVELS 
TASK  FORCE. 

International  Joint  Commission-United  States  and 


Canada,  Windsot  t< )ntut io) 
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SIRI  AMI  1()\\  (II  \R  \(   I  I  KIM  l(  s. 

II  C  Riggs 

Developments  in  Watet  Science,  No.  22.  Elsevier, 

New  York.  1 985.  249  p, 

Descriptors:  'Streamflow,  'Hydrology,  Flood  dis 
charge,  Flow  profiles,  Mathematical  studies,  (  nan 
nels.  Flow  characteristics,  Model  studies.  Hydro- 

.  logic  models.  Statistics 

Streamflow  is  highly  variable.  A  flood  discharge 
may  be  thousands  of  limes  greater  than  the  dis- 
charge during  a  drought  Such  How  regimes  can  be 
described  by  various  statistics  collectively  referred 
to  as  streamflow  characteristics  These  characteris- 
tics provide  information  needed  in  the  design  of 
structures  built  in  Or  along  stream  channels,  for 
evaluating  flood  hazards,  and  for  defining  the 
available  water  supply.  Various  methods  may  lie- 
used  to  compute  How  characteristics;  the  appropri- 
ate ones  for  a  particular  stream  depend  on  Us  flow 
regime  and  on  the  amount  and  type  of  data  avail- 
able. Although  many  methods  of  defining  flow 
characteristics  have  been  proposed  and  are  being 
used,  descriptions  and  evaluations  of  these  are 
widely  scattered  in  the  literature.  This  book  brings 
together  some  of  the  more  useful  methods  -  ones 
that  are  simple,  practical  and  require  only  com- 
monly available  or  readily  obtainable  data.  These 
methods  produce  results  comparable  in  accuracy 
with  those  from  more  sophisticated  methods  for 
many  problems.  The  material  in  this  book  was 
selected  for  its  value  to  practicing  hydrologists;  the 
book  is  intended  to  be  both  a  manual  and  a  source 
of  references.  However,  some  important  elements 
of  the  hydrologic  cycle  are  not  covered  in  detail 
because  adequate  data  on  them  are  often  difficult 
to  obtain;  these  elements  are  not  used  in  the  tech- 
niques given  here.  Similarly,  certain  well-known 
techniques  are  not  included  because  they  are  too 
time-consuming  for  common  use.  Groundwater  is 
included  only  to  the  extent  needed  to  properly 
evaluate  the  surface-water  hydrology.  Water  qual- 
ity is  discussed  briefly.  (Lantz-PTT) 
W88-06594 


KINEMATIC     HYDROLOGY     AND     MODEL- 
LING, 

University    of   the    Witwatersrand.    Johannesburg 
(South  Africa).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2A. 
W88-06597 


MORPHOMETRY  OF  DRAINAGE  BASINS, 

I.  Zavoianu. 

Developments  in  Water  Science,  No.  20.  Elsevier. 

New  York.  1985.  238  p. 

Descriptors:  'Catchment  areas,  'Morphometry. 
'Drainage  patterns.  'Geomorphology.  'Runoff. 
'Topography,  'Runoff.  Mathematical  studies. 
Flow  profiles.  Stream  flow.  Flood  flow.  Channel 
flow.  Slope,  Hydraulic  geometry. 

Man's  intervention  in  the  utilization  and  spatial 
redistribution  of  water  resources  in  a  region  has 
resulted  in  changes  of  the  natural  drainage  regime 
before  sufficient  data  have  been  collected  to  ascer- 
tain the  region's  natural  potential.  Furthermore, 
they  are  many  regions  which  do  not  have  a  net- 
work of  gaging  stations,  or  have  very  poor  net- 
works, where  it  is  necessary  to  rely  on  detailed 
determinations  made  on  the  basis  of  empirical  for- 
mulae. The  drainage  basin  is  described  here  as  a 
system  unit  resulting  from  the  interaction  between 
runoff  and  topography,  which  is  a  lengthy  process 
of  evolution  that  occurs  according  to  well-defined 
laws.  A  number  of  aspects,  such  as  the  analysis  of 
drainage  networks  and  stream  order,  have  been 
dealt  with  extensively  in  the  literature,  and  for  this 
reason  are  treated  more  briefly.  Instead,  greater 
emphasis  is  placed  on  questions  of  practical  interest 
or  on  less  well-known  aspects,  concerning  which 
original  ideas  are  advanced.  The  results  obtained 
from  the  examination  of  a  fairly  large  number  of 
cases  have  permitted  the  formulation  of  new  rules 


and  iel.ii ships  i  om    g  ihi    basin  pi  ritm  li 

ih  form  factor,  ih<.  drainage  and  streum  densities 
and  the  mean  channel  slope,  the  introduction  ol 
new  relationships  between  i  flannel  slopi   and  basin 

slope  and  between  mean  slope  and  dis,  hat 

.I.  ii  rminution  ol  the  discharge  .mil  total  duration 
of  flood  events. is  functions  ol  drainagi  basin  area 
and  mean  altitude  In  presenting  the  mathematical 
formula,  the  simplesi  form  has  been  sought  so  that 
the  results  ma>  be  accessible  to  the  largest  number 
of  renders,  even  n>  those  lacking  specialist  mathe- 
matical knowledge  However,  even  in  tins  form. 
ili.  formula  can  easily  be  used  to  elaborate  pro- 
grams for  automatic  data-processing  (Lantz-PTT) 
wss  06606 


RIVERS:  FORM  AND  PROCESS, 

Slate  Umv    of  New   York  at   liingliamton.  Dept    ol 

Geological  Sciences 

M    Morisaw.i 

Geomorphology   Texts,   No    7    Longman  Group 

Ltd..  New  York    1985    222  p,   183  fig.  60  tab.  404 

ref 

Descriptors:  'River  morphology.  'River  systems. 
'Erosion,  'Sedimentation,  'Geomorphology, 
'Channel  morphology,  Channel  flow,  Channels. 
Watersheds.  Climate,  Geohydrology.  Flow  pro- 
files. River  flow,  Soil  properties.  Streamflow,  Hy- 
draulic properties. 

The  morphology  of  rivers  and  their  watersheds, 
and  the  mechanics  by  which  rivers  perform  their 
functions  of  degradation,  transportation  and  depo- 
sition are  discussed.  In  doing  this,  a  number  of 
basic  principles  must  be  kept  in  mind.  First,  the 
universality  of  change.  The  earth  is  dynamic,  and 
the  forces  of  gravity,  'heat,  orogeny  and  isostacy 
are  continuously  modifying  earth  materials  and 
forms.  These  modifications  influence  the  activity 
of  water  flowing  over  the  surface.  Second,  since 
change  takes  place  over  long,  as  well  as  short, 
periods  of  time,  one  must  also  be  concerned  with 
an  historical  perspective.  Third,  rivers  and  their 
watersheds  are  viewed  as  open  systems.  As  such, 
each  river  basin  is  complex,  consisting  of  many 
components  which  are  constantly  modified  and 
which  interact  with  each  other.  These  first-order 
independent  elements  (climate,  vegetation,  geolo- 
gy, and  soil  character)  determine  the  second-order 
factors  of  discharge  and  sediment  load.  Finally,  the 
response  to  change  many  not  necessarily  be  imme- 
diate, i.e.  there  is  usually  a  time  lag  between  the 
alteration  in  energy  input  and  the  reaction  of  the 
system  in  terms  of  hydrology,  hydraulics  or  mor- 
phology. This  book  addresses  these  principles 
through  discussions  of:  stream  denudation,  hydrau- 
lics of  streamflow.  entrainment  and  transport,  me- 
chanics and  landforms  of  fluvial  erosion,  river 
morphology,  river  deposition  and  fluvial  land- 
forms,  quantitative  basin  analysis,  structural  and 
lithological  controls,  and  the  impact  of  man  on 
rivers  '(Lantz-PTT) 
W88-06631 


FEEDING  SELECTION  OF  LARVAL  STRIPED 
BASS  AND  WHITE  PERCH  IN  THE  PEEKS- 
KILL  REGION  OF  THE  HUDSON  RIVER. 

Main  (Charles  T).  Inc.,  Boston.  MA. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-06640 


FAUNAL  AND  CHEMICAL  DYNAMICS  OF 
SOME  ACID  AND  ALKALINE  NEW  ZEALAND 
STREAMS, 

Canterbury    Univ..   Christchurch   (New   Zealand). 

Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-06688 


RESOURCE  UTILIZATION  BY  THE  FRESH- 
WATER DEPOSIT  FEEDER  PTYCHOPTERA 
TOWNESI  (DIPTERA:  PTYCHOPTERIDAE), 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Fisheries 
and  Wildlife. 

For  primary  bibliographic  entry  see  Field  2H. 
WSS  -06689 
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DIET  OF  THE  LEECHES  ERPOBDELLA  OC- 

TOCULATA  (L)  AND  HELOBDELLA  STAGNA- 

LIS  (L)  IN  A  LOTIC  HABITAT  SUBJECT  TO 

ORGANIC  POLLUTION, 

Trinity  Coll..  Dublin  (Ireland).  Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-06690 


PRODUCTION  AND  LITTER  PROCESSING 
BY  CRAYFISH  IN  AN  APPALACHIAN  MOUN- 
TAIN STREAM, 

Georgia  Univ.,  Athens.  Dept.  of  Entomology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-0669T 


BEHAVIOR  AND  FORM  OF  PSEPHENUS 
HERRICKI  (DEKAY) 

(COLEOPTERA:PSEPHENIDAE)  IN  RELA- 
TION TO  WATER  FLOW, 

Purdue  Univ.,  Lafayette.  IN.  Dept.  of  Entomolo- 
gy- 

D.  McShaffrey.  and  W.  P.  McCafferty. 
Freshwater  Biology  FWBLAB.  Vol.  18,  No.  2.  p 
319-324,  October  1987.  2  fig,  10  ref. 

Descriptors:  *Stream  discharge.  'Flow  measure- 
ment. *  Morphology.  *Larvae.  'Adaptation,  Pse- 
phenus  Herricki.  Ecological  interaction,  Dye  visu- 
alization. Videomacroscopic  technique. 

Psephenus  Herricki  (DeKay)  larvae  were  observed 
in  aquaria  and  artificial  streams  using  videomacros- 
copic techniques.  Dye  visualization  was  used  to 
determine  flow  around  the  organisms.  The  highly 
flattened  larvae  of  Psephenus  Herricki  are  able  to 
withstand  and/or  avoid  the  force  of  flowing  water 
in  streams  through  a  number  of  mechanisms.  The 
legs  are  vital;  if  they  cannot  gain  purchase  the 
larvae  can  be  dislodged  by  the  lifting  forces  acting 
on  the  body.  At  the  flow  rates  tested  (up  to  50  cm/ 
sec),  suction  under  the  carapace  is  not  needed  to 
maintain  position.  Active  pumping  of  water 
through  lateral  slots  of  the  carapace  and  out  from 
under  the  body  posteriorly  greatly  reduces  turbu- 
lence around  the  body  and  may  act  to  decrease 
drag  at  high  Reynold's  numbers.  An  interpretation 
of  the  flattened  body-shape  of  Psephenus  Herricki 
larvae  as  an  adaptation  to  fast  currents  and/or  to 
prevent  the  larvae  from  being  removed  from  the 
substrate  by  a  predator  is  of  questionable  ecologi- 
cal significance  because  individuals  are  usually 
found  in  crevices  and  on  the  underside  of  stones. 
(Author's  abstract) 
W88-06693 


LEAF-PACK  DYNAMICS  IN  A  SOUTHERN  AF- 
RICAN MOUNTAIN  STREAM, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2H. 
W88-06694 


BEDLOAD    SHEETS    IN    HETEROGENEOUS 
SEDIMENT, 

California  Univ..  Berkeley.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-06709 


MEASUREMENTS  AND  ANALYSIS  OF 
RUNOFF  FROM  SUBSURFACE  DRAINED 
FARMLANDS, 

Macdonald  Coll..  Ste.  Anne  de  Bellevue  (Quebec). 

Dept.  of  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-06783 


JOINT     PROBABILITY     DISTRIBUTION     OF 
STREAMFLOWS  AND  TIDES  IN  ESTUARIES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

For  primary  bibliographic  entry  see  Field  2L. 
W88-06808 
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RESULTS  OF  A  GROUND-WATER  LEVEL 
AND  NITROGEN  FERTILIZER  FIELD  EXPER- 
IMENT WITH  APPLE  TREES  ON  A  MARINE 
CLAY  SOIL, 

Rijksdienst    voor   de    Ijsselmeerpolders,    Lelystad 

(Netherlands). 

For  primary  bibliographic  entry  see  Field  21. 

W88-05971 


MICROBIAL  DEGRADATION  OF  1,2-DIBRO- 
MOETHANE  IN  SHALLOW  AQUIFER  MATE- 
RIALS, 

Connecticut      Agricultural      Experiment      Station. 

New  Haven.  Dept.  of  Soil  and  Water. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-05976 


EVALUATION  OF  PESTICIDE  GROUNDWAT- 
ER POLLUTION  POTENTIAL  FROM  STAND- 
ARD INDICES  OF  SOIL-CHEMICAL  ADSORP- 
TION AND  BIODEGRADATION. 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  5B 
W88-05988 


GROUND  WATERS  WITH  UN  RADIOGENIC 
87SR/86SR  RATIOS  IN  THE  GREAT  ARTE- 
SIAN BASIN,  AUSTRALIA, 

Australian  National  Univ.,  Canberra.  Research 
School  of  Earth  Sciences. 

K.  D.  Collerson.  W.  J.  Ullaman.  and  T.  Torgersen. 
Geology  GYGYB.  Vol.  16.  No.  1,  p  59-63.  Janu- 
ary 1988.  5  fig,  1  tab.  33  ref 

Descriptors:  'Radioactive  dating.  'Paleohydro- 
logy,  'Aquifer  characteristics,  'Artesian  basins. 
'Groundwater  movement,  'Strontium  radioiso- 
topes, 'Strontium.  'Subsurface  mapping,  Australia, 
Calcium,  Groundwater  recharge. 

Groundwater  from  the  major  Jurassic  aquifer  in 
the  Great  Artesian  Basin.  Australia  shows  signifi- 
cant variation  in  calcium  and  strontium  concentra- 
tion and  strontium  isotopic  composition  with  age 
and  distance  from  the  recharge  area.  Hydrological- 
ly  young  bore  waters  in  the  eastern  part  of  the 
basin  exhibit  surprisingly  unradiogenic  87Sr/86Sr 
ratios  (0.7045  to  0.7054).  By  contrast,  hydrological- 
ly  older  waters  in  the  central  and  discharge  regions 
of  the  basin  have  significantly  more  radiogenic 
isotopic  compositions  (0.7060  to  0.7118).  Waters 
with  unradiogenic  87Sr/86Sr  ratios  are  interpreted 
to  be  the  result  of  reaction  between  recharge  water 
in  the  aquifer  and  lithologies  that  have  juvenile 
87Sr/86Sr  compositions.  These  juvenile  strontium 
isotope  signatures  most  likely  reflect  interaction 
with  Cenozoic  mafic  igneous  rocks  which  occur 
on  the  eastern  side  of  the  basin.  More  radiogenic 
waters  in  the  basin  are  the  result  of  addition  of 
87Sr  derived  by  in  situ  dissolution  of  aquifer  sili- 
cates. (Author's  abstract) 
W88-06140 


GROUNDWATER  INVESTIGATIONS  IN 
LOWER  SPEY  VALLEY,  NEAR  FOCHABERS, 

Grampian  Regional  Council.  Aberdeen  (Scotland). 
Dept.  of  Water  Services. 

G.  D.  Watt.  J.  F.  Mellanby.  J.  J.  van  Wonderen, 
and  M.  J.  Burley. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  1,  No.  1,  p  89-103. 
August  1987.  9  fig,  8  tab,  3  ref 

Descriptors:  'Groundwater  availability.  'Ground- 
water budget.  'Groundwater  potential,  'Water 
supply  development,  'Well  data.  'Spey  River. 
Well  hydraulics.  Well  capacity.  Pump  wells.  Test 
wells.  Borehole  geophysics.  Geologic  formations. 
Aquifers.  Surveys,  Piezometers.  Scotland.  Water 
quality.  Drinking  water. 

This  paper  describes  the  various  investigations  un- 
dertaken to  identify  potential  water  abstraction 
sources  to  meet  future  demands  throughout  the 
Grampian  area.  Scotland.  In  the  Moray  and  Banff 


coastal  areas,  a  new  supply  was  to  be  developed  to 
meet  future  increases  in  demands  that  have  been 
predicted  to  he  about  9  Ml/d  by  the  year  2001, 
increasing  to  about  18.5  Ml/d  b),  the  year  2011. 
The  alluvium  was  shown  to  have  good  water- 
transmitting  properties.  The  seismic  refraction  and 
borehole  investigations  confirmed  the  surficial  de- 
posits to  be  about  10  to  15  m.  Test  pumping  of 
wells  with  associated  piezometers  proved  the 
transmissivity  values  and  storage  coefficients  of  the 
aquifer  and  hence  a  suitable  wellfield.  The  well- 
field  so  identified  extends  some  2.8  km  upstream  on 
the  west  bank  from  the  bridge  across  the  River 
Spey  at  Fochabers,  with  an  estimated  reliable  yield 
of  20  Ml/d.  The  water  abstracted  from  the  test 
wells  was  shown  to  be  about  809r  river  water  that 
had  been  drawn  into  the  aquifer.  The  contribution 
from  the  landward  side  could  result  in  a  reduction 
of  the  watertable  affecting  the  yield  of  deep-rooted 
crops  (cereals  and  grass)  over  about  one-half  the 
area  one  year  in  three.  Examination  of  the  water 
drawn  from  the  wells  confirmed  it  to  be  low  in 
color,  iron,  and  manganese.  The  results  were  con- 
sistent and  were  of  drinking  quality.  The  studies 
have  shown  that  a  consistent  high  quality  water 
can  be  produced  from  the  alluvial  gravels  of  the 
River  Spey  near  Fochabers  in  sufficient  quantity  to 
meet  the  needs  of  the  lower  Moray  and  Banff 
coastal  areas  of  the  Grampian  Region  to  the  year 
201 1.  (Author's  abstract) 
W88-06206 


CATION     EXCHANGE     IN     GROUNDWATER 
SOLUTE  TRANSPORT, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06213 


DETERMINATION  OF  IRON  AND  MANGA- 
NESE IN  MINERAL  WATERS  OF  GALICIA 
(SPAIN)  BY  ATOMIC  ABSORPTION  SPEC- 
TROPHOTOMETRY, 

Santiago  Univ.  (Spain).  Faculty  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  2K. 
W88-06219 


EXCEEDANCE  PROBABILITY  DISTRIBU- 
TIONS OF  STEADY  CONDUIT  FLOW  IN 
KARST  AQUIFERS, 

University  of  Western  Ontario.  London.  Dept.  of 

Geography. 

C.  C.  Smart. 

Hydrological  Processes  HYPRE3.  Vol.  2,  No.  1.  p 

31-41.  January  1988.  8  fig.  17  ref 

Descriptors:  'Probability  distribution.  'Karst  Hy- 
drology, 'Aquifers.  'Conduit  flow,  Hydrologic 
models.      Mathematical      models.      Underground 

streams. 

Discharge  exceedance  probabilities  are  calculated 
for  a  simple  model  karst  aquifer  composed  of  a  few 
multilevel  conduits  with  recharge  from  a  single 
sinking  stream  with  an  exponential  flow  excee- 
dance distribution.  It  is  assumed  that  outflow  in- 
stantaneously matches  inflow,  so  that  the  conduit 
volume  is  constant  but  discharge  is  governed  by 
the  head  in  a  volumeless  shaft  at  the  top  end  of  the 
system.  Small  single  conduit  aquifers  will  frequent- 
ly overflow  at  the  surface  during  floods  and  the 
exceedance  probability  of  flow  through  the  aquifer 
and  over  the  surface  can  be  defined  as  a  function  of 
the  inflow  distribution  and  the  form  of  the  aquifer. 
Systems  with  multiple  conduits  will  overflow  less 
frequently,  but  each  conduit  will  exhibit  a  flow 
distribution  characteristic  of  its  form  and  position 
in  the  vertical  hierarchy.  Comparison  of  these  find- 
ings with  actual  flow  data  from  a  conduit  aquifer 
shows  lhat  the  approach  is  valid,  although  impre- 
cise. The  model  in  unlikely  to  be  applied  directly, 
as  it  requires  unusually  detailed  data.  However,  it 
pros  ides  for  the  first  time  an  indication  of  typical 
flow  durations  for  surface  overflows  and  individ- 
ual conduits  in  a  karst  aquifer.  Contrasts  in  flow 
duration  will  have  a  profound  influence  on  solu- 
tional  and  sedimentary  processes  in  the  karst 
system.  (Author's  abstract  I 
W88-06263 
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MKIIVMsms  OF  UNSATURATED  HOW 
I'MKOl  (.11  \  VOLCANIC  ASM  LAYER 
UNDER  HUMID  CLIM  ttTC  CONDITIONS, 

For  primary    bibliographic   entry    see   Field   2d 

\\  SS  0( 


s\im\nn     v\i)    I'MMi  i.auy     fringe 

(iROl  M) -\\  MIR  BEHAVIOR  NEAR  AN  EX- 

c  \\  OlON, 

Research   rriangle  Inst.,  Research   rriangle  Park, 

NC. 

For  primary  bibliographic  entry  see  Field  r>  1  i 

W88-06277 


RFMOI'KIY    OPERATED    SEEPAGE    METER 

FOR   USE   IN    LARGE   FAKES   AND   RIVERS, 

Wish. nsm  Unix  -Milwaukee,  Dept,  of  Geological/ 

Geophysical  Sciences. 

For  primary  bibliographic  entry  see  Field  7B 

W88-06279 


TRACING  GROUND-WATER  MOVEMENT  IN 

ABANDONED      COAL      MINED      AQUIFERS 

USING  FLUORESCENT  DYES, 

Water  Research  Centre.  Medmenham  (England). 

For  primary  bibliographic  entry  see  Field  7B. 

W88-06280 


MEASUREMENT  OF  GROUND-WATER  PA- 
RAMETERS USING  SALT-WATER  INJECTION 
AND  SURFACE  RESISTIVITY, 

Ministry    of    Works    and    Development.    Christ- 
church  (New  Zealand).  Hydrology  Centre. 
For  primary  bibliographic  entry  see  Field  7B. 
W'88-06281 


ELECTROMAGNETIC  MAPPING  OF  FRESH- 
WATER LENSES  ON  SMALL  OCEANIC  IS- 
LANDS, 

University  of  South  Florida,  Tampa.  Dept.  of  Ge- 
ology. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-06282 


ANALYTICAL  SOLUTION  TO  SATURATED 
FLOW   IN  A  FINITE  STRATIFIED  AQUIFER, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
S.  R.  Yates. 

Ground  Water  GRWAAR.  Vol.  26,  No.  2,  p  199- 
206,  March-April  1988.  8  fig.  1  tab,  10  ref. 

Descriptors:  'Groundwater  movement,  *Aquifers, 
'Saturated  flow.  *Model  studies.  Mathematical 
studies.  Stratified  aquifers.  Aquitards.  Hydraulic 
conductivity. 

An  analytical  solution  for  the  flow  of  water  in  a 
saturated-stratified  aquitard-aquifer  system  of  finite 
length  assumes  one-dimensional  horizontal  flow  in 
the  aquifer  and  two-dimensional  flow  in  the  aqui- 
tards. Several  examples  are  given  which  describe 
the  use  of  the  analytical  solution.  The  horizontal 
flow  assumption  in  the  aquifer  appears  to  be  ap- 
proximately valid  when  the  hydraulic  conductivity 
of  the  aquitards  is  less  than  or  equal  to  about  10% 
of  the  aquifer  value.  A  comparison  was  made 
between  the  analytical  solution  and  a  saturated- 
unsaturated  finite-element  solution  for  a  situation 
where  the  upper  layer  is  both  saturated  and  unsatu- 
rated. For  the  situation  investigated,  the  compari- 
son indicates  that  the  analytical  solution  provides 
an  alternative  to  numerical  models  even  when  the 
upper  layer  is  partially  saturated.  (Author's  ab- 
stract) 
W88-06284 


RADIUM  AND  RADON  IN  WATER  SUPPLIES 
FROM  THE  TEXAS  GULF  COASTAL  AQUI- 
FER, 

Texas  Univ.   Health   Science  Center  at   Houston. 

School  of  Public  Health. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06323 


PERCHED  WATER  IDENTIFICATION  Willi 
NUCLEAR  LOGS, 

Colorado  School  ol  Mines,  Golden  Dertl  ofGeol- 

ogy 

I    P  Poetei 

Ground  Watet  GRW  A  \K.  Vol.  26.  No.  I,  p  15- 

21.  January-February  1988,  8  fig,  7  ref 

Descriptors:  'Groundwater,  'Perched  water,  'Ra- 
dioactive well  logging.  Well  data.  Piezometers, 
Borehole  geophysics 

The  presence,  nature,  and  extent  of  perched  /oiks 
arc  frequently  important  during  investigation  o( 
potential   waste  disposal   sites  and  contaminated 

silcs  Often  such  /ones  are  overlooked  and  cased 
off  during  dulling  and  completion  of  monitor 
wells.  Typically,  large  differences  in  water  levels 
over  short  distances  are  the  first  indicator  that 
perched  conditions  may  ovist  at  a  site.  Installation 
o(  piezometers  can  provide  conclusive  evidence  of 
the  presence,  nature,  and  extent  of  perched  zones, 
but  such  activity  is  costly  and  time-consuming. 
Combined  interpretation  of  the  gamma-gamma 
(GG)  and  neutron-epithermal  neutron  (NN)  geo- 
physical well  logs  can  assist  in  evaluating  perched 
conditions  and  guide  placement  of  additional  pie- 
zometers in  an  effective  and  efficient  manner.  Sub- 
sequently, logs  from  the  shallow  portion  of  existing 
wells  that  are  completed  in  deeper  zones  can  be 
used  to  interpolate  and  extrapolate  knowledge  of 
perched  conditions.  Perched  zones  are  often  indi- 
cated on  logs  by  an  inverse  response  of  the  GG 
and  NN  logs  at  a  higher  elevation  than  a  direct 
response  of  the  same  logs.  Because  interpretation 
of  geophysical  logs  in  nonunique,  it  cannot  provide 
conclusive  evidence  as  to  whether  a  particular 
zone  is  saturated  or  unsaturated.  Limitations  on 
conditions  that  will  result  in  a  false  response  can  be 
determined.  When  logs  are  used  in  conjunction 
with  hydrologic  and  geologic  information,  they 
are  a  valuable  tool  for  investigating  zones  of 
perched  ground  water.  (Author's  abstract) 
W88-06376 


DETERMINATION  OF  AQUIFER  PARAM- 
ETERS AT  A  GROUND-WATER  RECHARGE 
SITE, 

Agricultural    Research   Service,   University    Park, 

PA.  Northeast  Watershed  Research  Center. 

J.  B.  Urban,  and  W.  J.  Gburek. 

Ground  Water  GRWAAR,  Vol.  26,  No.   1,  p  39- 

53,  January-February    1988.   9  fig.  9  tab,   26  ref. 

Descriptors:  *Aquifer  characteristics,  'Ground- 
water recharge.  'Porous  pavement,  'Storm  runoff. 
Runoff  detention.  Artificial  recharge.  Groundwat- 
er movement.  Permeability  coefficient.  Specific 
yield.  Effective  porosity.  Pumping  tests.  Slug  tests. 
Tracers.  Cores,  Geologic  fractures.  Field  tests. 
Mathematical  models,  Pennsylvania. 

Porous  asphalt  pavement  is  a  storm-water  manage- 
ment technique  which  reduces  runoff  and  enhances 
groundwater  recharge.  Planned  applications  of 
this,  or  other  groundwater  recharge  techniques, 
require  that  groundwater  response  to  induced  re- 
charge be  quantified.  The  aquifer  parameters  hy- 
draulic conductivity  (K)  and  specific  yield  (Sy) 
were  determined  at  a  porous  asphalt  groundwater 
recharge  facility  installed  near  Willow  Grove,  PA. 
Values  of  these  aquifer  properties  derived  from 
conventional  laboratory  and  field  techniques  were 
compared  to  those  derived  using  recharge  event 
data  collected  at  the  site.  The  comparisons  illus- 
trate the  techniques  of  aquifer  property  determina- 
tion appropos  to  the  design  of  groundwater  re- 
charge installations.  Because  of  the  fractured 
nature  of  the  aquifer,  the  K-values  determined 
from  pumping  test  and  slug  test  analyses  are  about 
an  order  of  magnitude  less  than  effective  porosities 
of  the  rock  cores.  Ratios  of  K/Sy  derived  from  a 
chemical  tracer  test  agree  with  the  pumping  test 
values.  Finally,  the  K  and  Sy  necessary  to  simulate 
facility  response  to  recharge  using  a  numerical 
model  of  groundwater  flow  correspond  to  those 
derived  from  field-oriented  techniques  rather  than 
those  of  the  rock  cores.  The  results  show  that  the 
design  parameters  K  and  Sy  should  be  obtained 
from  field-based  techniques,  such  as  the  nonsteady 
pump  test,  which  match  the  time  and  space  scale  in 
which  the  facility  is  expected  to  affect  the  aquifer. 
(Author's  abstract) 


W88  i)6\7') 


COMBINED        I  Ml   \  is        GEOPHYSH  \l 
mi  I  HOI)  FOR  SITING  BOREHOLES, 

Groundwater    Development    Consultant*,    Cam- 
bridge (I  uglancl). 

I  oi  primary  bibliographic  entry  see  Field  71) 
W88-06380 


CONTAMINANT    PLUME    ANALYSIS    USING 
THE  HYDRODYNAMIC  DISPERSION 

STREAM  FUNCTION  (HDSF)  CONCEPT, 

International  Technology  Corp  .  Monrocvillc.  PA 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06382 


COMBINED  USE  OF  HYDRAULIC  AND  ELEC- 
TRICAL PROPERTIES  OF  AN  AQUIFER  IN  A 
GEOSTATISTICAL  ESTIMATION  OF  TRANS- 
MISSIVITY, 

Ecole   Nationale   Supeneure   des   Mines   de   Paris. 

Fontainebleau     (France).      Centre     d'Information 

Geologique. 

S.  Ahmed,  G.  de  Marsily,  and  A.  Talbot. 

Ground  Water  GRWAAR,  Vol.  26,  No.   1,  p  78- 

86,  January-February    1988.   5  fig.  2  tab,   34  ref. 

Descriptors:  'Aquifer  characteristics,  'Aquifer 
testing.  'Geohydrology.  'Statistical  methods, 
'Hydraulic  properties,  'Electrical  properties, 
'Transmissivity,  Regression  analysis,  Multivariate 
analysis.  Permeability,  Specific  capacity.  Resist- 
ance, Elastic  properties,  Kriging.  Cokrtging.  Tuni- 
sia. 

Attempts  have  been  made  to  establish  an  empirical 
relation  between  the  electrical  and  hydraulic  prop- 
erties of  aquifers.  However,  only  regression  models 
between  transmissivity  or  permeability  and  a  few 
electrical  parameters  have  been  used  on  the  basis 
of  the  available  pairs  of  data.  Kriging,  a  geostatisti- 
cal  technique,  estimates  a  regionalized  variable  at 
any  point  in  space,  and  multivariate  geostatistical 
techniques  allow  one  to  use  several  variables  to- 
gether to  estimate  any  spatial  parameter.  One  such 
method,  cokriging.  is  used  to  estimate  the  transmis- 
sivity based  not  only  on  measurements  of  transmis- 
sivity, but  also  on  measurements  of  specific  capac- 
ity and  electrical  transverse  resistance.  The  studied 
aquifer  is  situated  in  the  Medjerda  Valley  in  Tuni- 
sia where  very  few  data  on  transmissivity  and 
specific  capacity  are  available,  but  resistivity  data 
are  relatively  abundant.  With  the  geostatistical 
technique,  one  can:  (1)  use  several  electrical  or 
elastic  properties,  which  are  easily  measured,  in 
the  estimation  of  the  desired  parameter  without 
establishing  any  empirical  relation;  and  (2)  make 
the  estimation  at  any  point  where  none  of  these 
properties  has  been  sampled  and.  at  the  same  time, 
obtain  a  variance  of  the  estimation  error.  The 
method  is  also  compared  with  the  usual  regression 
method.  (Author's  abstract) 
W88-06383 


SIMULATION  OF  SAMPLING  AND  HYDRAU- 
LIC TESTS  TO  ASSESS  A  HYBRID  MONITOR- 
ING WELL  DESIGN, 

GeoTrans,  Inc.,  Herndon,  VA. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-06384 


DRILLING  AND  CONSTRUCTING  MONITOR- 
ING WELLS  WITH  HOLLOW-STEM  AUGERS: 
PART  2.  MONITORING  WELL  INSTALLA- 
TION, 

Bennett  and  Williams,  Inc.,  Columbus.  OH. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-06385 


DRILL-THROUGH  CASING  DRIVER  DRILL- 
ING METHOD  FOR  CONSTRUCTION  OF 
MONITORING  WELLS  IN  COARSE,  UNCON- 
SOLIDATED SEDIMENTS, 

Montana  Univ..  Missoula.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-06386 
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EFFECT     OF    CONSTRUCTION,     INSTALLA- 
TION, AND   DEVELOPMENT  ON  THE  TUR- 
BIDITY OF  WATER  IN  MONITORING  WELLS 
IN  FINE-GRAINED  GLACIAL  TILL, 
Hydro-Search.  Brookfleld.  WI. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-06387 


CRITICAL  EXAMINATION  OF  APPROXIMA- 
TIONS IMPLICIT  IN  COCHRAN'S  PROCE- 
DURE, 

Waterloo  Univ.  (Ontario)-  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-06388 


MONITORING  DISSOLVED  OXYGEN  IN 
GROUND  WATER:  SOME  BASIC  CONSIDER- 
ATIONS, 

Georgia  State  Univ..  Atlanta.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06390 


GROUND    WATER    MONITORING    IN    THE 
U.S.S.R., 

Acres  International  Ltd.,  Niagara  Falls.  NY. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-06391 


GEOPHYSICAL  DATA  FROM  BOREHOLES 
DM1,  DM2,  DM3,  AND  DM3A,  NEW  HYDRAU- 
LIC FRACTURING  FACILITY,  OAK  RIDGE 
NATIONAL  LABORATORY,  OAK  RIDGE, 
TENNESSEE, 

Oak  Ridge  National  Lab..  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  8E. 
W88-06592 


GROUNDWATER  CHEMISTRY  AT  YUCCA 
MOUNTAIN,  NEVADA,  AND  VICINITY, 

Los  Alamos  National  Lab..  NM. 
J.  F.  Kernsk. 

Available  from  the  National  Technical  Information 
Service.  Springfield.  VA.  22161.  as  DE87-009465. 
Price  codes:  A06  in  paper  copy.  A01  in  microfiche. 
Los  Alamos  Report  No.  LA-10929-MS.  February 
1987.  118  p,  28  fig.  4  tab,  58  ref,  2  append.  DOE 
Contract  No.  W-7405-ENG-36. 

Descriptors:  *Groundwater  quality.  *Chemical 
analysis,  *Yucca  Mountain.  *Water  quality, 
*Water  chemistry,  *Geochemistry.  *Nevada. 
Water  pollution  sources.  Sodium.  Carbonates,  Cal- 
cium. Potassium.  Magnesium.  Sulfates.  Chlorides. 
Fluorides.  Nitrates,  Radioisotopes,  Chemical  reac- 
tions. 

The  chemistry  of  groundwater  at  Yucca  Mountain 
and  vicinity  has  been  reviewed  and  compared  with 
the  chemistry  of  water  from  the  Nevada  Test  Site 
and  surrounding  areas  such  as  the  Amargosa 
Desert  and  Oasis  Valley.  Sodium  is  the  primary 
cation  and  carbonate  is  the  primary  anion  in  water 
from  the  saturated  zone  of  the  tuffaceous  aquifer  at 
Yucca  Mountain.  Other  major  cations  present  are 
calcium,  potassium,  and  magnesium:  other  major 
anions  are  sulfate  and  chloride,  with  lesser  quanti- 
ties of  fluoride  and  nitrate.  Aqueous  silica  is  also 
present.  The  primary  purpose  of  this  review  was  to 
survey  water  composition  data  and  look  for  rela- 
tions among  the  compositional  variables  that  could 
provide  insight  into  the  processes  that  control  the 
composition  and  would  ultimately  affect  radionu- 
clide transport.  Major  cation  concentrations  are 
controlled  by  rock  dissolution  an  d  mineral  pre- 
cipitation reactions  as  well  as  by  cation  exchange 
with  existing  minerals.  Aqueous  carbonate  initially 
comes  from  atmospheric  and  soil-zone  carbon  di- 
oxide, but  there  is  evidence  at  Yucca  Mountain 
that  carbon  dioxide  in  the  gas  phase  of  the  unsatu- 
rated zone  supplies  additional  carbonate  to  saturat- 
ed-zone water  in  the  tuffaceous  aquifer  as  mineral 
dissolution  and  precipitation  reactions  raise  the  pH 
of  the  water.  This  combination  is  effectively  miner- 
al disolution  and  precipitation  in  a  system  that  is 
open  with  respect  to  carbon  dioxide.  A  carbon 
model  for  this  process  is  discussed;  one  conclusion 


of  the  model  is  that  the  true  age  of  water  that  has 
obtained  significant  amounts  of  carbonate  from  the 
gas  phase  of  the  unsaturated  zone  is  older  that  its 
apparent  age.  The  primary  source  of  aqueous  chlo- 
ride and  sulfate  is  probably  from  precipitation; 
there  do  not  appear  to  be  any  mineralogical  con- 
trols on  these  species  at  Yucca  Mountain.  There  is 
some  evidence  that  water  in  the  deep  saturated 
zone  at  Yucca  Mountain  may  be  reducing;  this 
conclusion  would  be  difficult  to  prove  with  exist- 
ing data.  Water  near  the  static-water  level  is  oxi- 
dizing. Water  in  the  western  part  of  Yucca  Moun- 
tain is  lower  in  calcium  than  water  to  the  east. 
Carbonate  and  fluoride  tend  to  be  more  concen- 
trated in  the  water  in  the  southwestern  part  of 
Yucca  Mountain.  The  implications  of  these  conclu- 
sions for  radionuclide  transport  primarily  reflect 
the  range  of  water  compositions  that  could  be 
encountered  at  Yucca  Mountain.  (Author's  ab- 
stract) 
W88-06601 


IMPACT     OF     PESTICIDES     ON     GROUND 
WATER  CONTAMINATION, 

Environmental  Research  Lab..  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06624 


TIME-OF-TRAVEL   IN   GLACIAL   AQUIFERS, 

Caswell,   Eichler  and   Hill,   Inc.,  West  Topsham, 

VT. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06695" 


BACTERIAL  METABOLISM  AND  THE 
DELTA-CARBON  13  COMPOSITION  OF 
GROUND  WATER,  FLORIDAN  AQUIFER 
SYSTEM,  SOUTH  CAROLINA, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

F.  H.  Chapelle.  J.  T.  Morris,  P.  B.  McMahon.  and 
J.  L.  Zelibor. 

Geology  GLGYB.  Vol.  16,  No.  2.  p  117-121.  Feb- 
ruary 1988.  5  fig,  2  tab,  26  ref. 

Descriptors:  'Aquifers,  *Floridan  Aquifer.  'Bacte- 
rial  analysis,  'Metabolism,  Radioactivity,  Carbon 
radioisotopes.  Carbon  dioxide  production.  Re- 
charge, Hilton  Head  Island.  South  Carolina. 

Viable  bacteria  are  present  (100,000-10.000.000 
cells/gram  sediment)  in  the  clastic  water  tables  and 
Hawthorn  aquifers  that  overlie  and  recharge  the 
Floridan  aquifer  near  Hilton  Head  Island,  South 
Carolina.  Incubation  of  cored  sediments  showed 
that  indigenous  bacteria  are  capable  of  producing 
C02  as  they  metabolize  sedimentary  organic  mate- 
rial. Estimated  in  situ  C02  production  rates,  based 
on  dissolved  inorganic  carbon  changes  and 
groundwater  flow  rates,  are  in  the  range  of  .01 
mmol/l/year.  Two  independent  lines  of  evidence, 

(1)  isotope  balance  calculations  on  dissolved  inor- 
ganic carbon  along  groundwater  flow  paths  and 

(2)  direct  measurement  of  the  isotopic  composition 
of  C02  produced  by  incubation  of  the  Hawthorn 
sediment,  suggest  that  bacterially  produced  C02  in 
the  aquifer  is  much  heavier  isotopically  (delta  C13 
approximately  -10  to  -15)  than  associated  sedimen- 
tary organic  material  (delta  C13  approximately  - 
21).  The  relatively  heavy  delta  C13  values  of  dis- 
solved inorganic  carbon  in  water  from  the  Flori- 
dan aquifer,  which  receives  much  of  its  recharge 
from  the  overlying  Hawthorn,  reflects  this  source 
of  isotopically  heavy  C02.  (Author's  abstract) 
W88-06710 


STATISTICAL  CORRELATIONS  FOR  PRE- 
DICTING THE  PARTITION  COEFFICIENT 
FOR  NONPOLAR  ORGANIC  CONTAMI- 
NANTS BETWEEN  AQUIFER  ORGANIC 
CARBON  AND  WATER, 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06754 


GROUNDWATER  RESOURCES  AND  DEVEL- 
OPMENT IN  CHINA, 


Ministry  of  Geology  and  Minerals.  Beijing  (China). 

C.  Mengxiong. 

Environmental     Geology     and     Water     Sciences 

EGWSEI,  Vol.  10.  No.  3,  p  141-147.  1987.  2  fig,  9 

tab. 

Descriptors:  *Water  resources  development, 
'Groundwater  resources,  'Water  supply,  'China. 
Interstitial  water.  Karst  water.  Fissure  water,  Irri- 
gation wells.  Agriculture. 

On  the  basis  of  regional  hydrogeological  mapping 
covering  most  parts  of  the  territory,  an  overall 
evaluation  of  groundwater  resources  in  China  is 
about  872  billion  cu  m/yr,  in  which  the  amounts  of 
pore  water,  fissure  water,  and  karst  water  are 
calculated  separately,  and  the  consumption  of 
groundwater  is  also  accounted  for.  Much  prospect- 
ing work  has  been  carried  out  for  the  development 
of  well  irrigation  as  well  as  the  urban  water  supply 
of  industrial  cities.  This  extensive  work  has  provid- 
ed a  scientific  basis  for  the  rational  development 
and  utilization  of  groundwater  resources.  Accord- 
ing to  statistics.  11.3  million  ha  of  arable  land  are 
irrigated  with  water  from  wells,  and  the  annual 
exploitation  of  underground  water  has  reached  40 
billion  cu  m.  In  27  cities  of  North  China,  the 
output  of  groundwater  reached  6.86  million  cu  m/ 
d,  which  amounted  to  87%  of  the  total  water 
consumed  The  distribution  and  different  hydroe- 
cological  characteristics  of  groundwater  resources 
in  various  regions  are  discussed,  including  some 
environmental  hydroecological  problems  related 
to  the  exploitation  and  utilization  of  groundwater. 
It  is  evident  that  groundwater  resources  play  a 
significant  role  in  both  urban  and  rural  water 
supply,  and  promote  the  development  of  agricul- 
ture and  industry.  (Author's  abstract) 
W88-06776 


MODELING     OF     BRINE     TRANSPORT     IN 
POROUS  MEDIA, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene.  Bilthoven  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06788 


UNIDIMENSIONAL  SOLUTE  TRANSPORT 
INCORPORATING  EQUILIBRIUM  AND 
RATE-LIMITED  ISOTHERMS  WITH  FIRST- 
ORDER  LOSS:  1.  MODEL  CONCEPTUALIZA- 
TIONS AND  ANALYTIC  SOLUTIONS. 
Institute  of  Nuclear  Sciences,  Lower  Hutt  (New 
Zealand). 

For   primary   bibliographic   entry   see    Field    2G. 
W88-06790 


UNIDIMENSIONAL  SOLUTE  TRANSPORT 
INCORPORATING  EQUILIBRIUM  AND 
RATE-LIMITING  ISOTHERMS  WITH  FIRST- 
ORDER  LOSS:  2.  AN  APPROXIMATED  SIMU- 
LATION AFTER  A  PULSED  INPUT, 
Institute  of  Nuclear  Sciences.  Lower  Hutt  (New 
Zealand). 

For   primary    bibliographic   entry   see   Field    2G. 
W88-06791 


SIMULTANEOUS  INVERSION  OF  HYDRO- 
GEOLOGIC  AND  THERMAL  DATA:  2.  INCOR- 
PORATION OF  THERMAL  DATA, 

British  Columbia  Univ..  Vancouver.  Dept.  of  Geo- 
logical Sciences. 
A.  D.  Woodbury,  and  L.  Smith. 
Water  Resources  Research  WRERAO.  Vol.  24. 
No.  3.  p  356-372.  March  1988.  13  fig.  7  tab.  20  ref. 
Natural  Sciences  and  Engineering  Research  Coun- 
cil of  Canada  grant  A8492. 

Descriptors:  'Groundwater  movement.  'Tempera- 
ture effects,  'Simulation  analysis.  'Model  studies. 
'Mathematical  models.  Dowme  Slide.  British  Co- 
lumbia. 

In  modeling  basinwide  groundwater  movement, 
introduction  of  a  data  set  for  a  second  potential 
field  provides  an  approach  to  deal  with  data  limita- 
tions in  the  inverse  problem.  Temperature  meas- 
urements can  be  used  to  improve  the  resolution  of 
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model  parameters  in  constructing  .1  model  of  .1 
stead)  state  groundwatei  flow  system  l"he  ap- 
proach is  applicable  to  i  ross  sectional  models  with 
vertical  components  of  fluid  flow  In  media  with 
low  hydraulic  conductivity,  the  thermal  regime  is 
conductive  and  temperature  measurements  do  not 
carrj  direct  information  on  the  hydrogeologic 
regime  In  more  permeable  systems  however,  fluid 
velocities  are  sufficient  to  redistribute  heal  within 
the  basin,  perturbing  the  conductive  regime.  Pa- 
rameter estimates  developed  inl  he  inverse  simula- 
tion ore  required  to  satisfy  .1  weight  measure  of 
both  the  hydrogeologic  and  thermal  data  I  he 
effectiveness  of  tnis  joint  inverse  depends  upon  the 
extent  of  the  advective  disturbance,  which  in  turn,' 
is  controlled  bj  the  magnitude  of  hydraulic  con- 
ductivity, the  length  scale  ond  location  of  hydrau- 
lic conductivity  variations,  the  depth  of  active 
flow,  and  the  regional  configuration  of  1  he  ground 
water  How  system,  Hypothetical  examples  are  pre- 
sented to  demonstrate  how  model  misfit  can  be 
reduced  when  noisx,  hydraulic  head  data  are  aug- 
mented with  thermal  data.  Because  the  extent  of  an 
advective  disturbance  depends  upon  the  absolute 
value  of  hydraulic  conductivity,  addition  of  tem- 
perature measurements  in  an  inverse  simulation  is 
particularly  helpful  in  cases  where  there  is  uncer- 
tainty in  boundary  conditions,  such  as  recharge 
rates.  The  approach  was  used  to  construct  a  model 
of  the  groundwater  How  system  at  Dovvnie  Slide. 
north  of  Revelstoke.  British  Columbia.  Previous 
studies  suggest  that  the  slide  behaves  as  a  homoge- 
neous, isotropic  medium.  With  a  homogeneous  hy- 
draulic conductivity,  only  the  ratio  of  fluid  flux  to 
hydraulic  conductivity  could  be  determined.  By 
including  thermal  data,  the  value  of  hydraulic  con- 
ductivity can  be  estimated.  (Author's  abstract) 
W88-06792 


EXPERIMENTAL  VALIDATION  OF  THE 
THEORY  OF  EXTENDING  TWO-PHASE 
SATURATION-PRESSURE  RELATIONS  TO 
THREE-FLUID  PHASE  SYSTEMS  FOR  MON- 
OTONIC  DRAINAGE  PATHS, 
Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06793 


LINEAR  AND  NONLINEAR  SOLUTIONS  FOR 
ONE-DIMENSIONAL  COMPACTION  FLOW 
IN  SEDIMENTARY  BASINS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ge- 
ology. 

C.  R.  Bethke.  and  T.  F.  Corbet. 
Water  Resources  Research  WRERAO,   Vol.  24, 
No.  3.  p  461-467,  March  1988.  4  fig.  3  tab.  25  ref. 
National  Science  Foundation  grant  EAR-8601178. 

Descriptors:  'Compaction,  'Subsidence,  *Model 
studies.  'Groundwater  movement.  'Sedimentary 
basins.  'Mathematical  analysis.  Hydraulic  conduc- 
tivity. Pressure  head. 

The  effects  of  assuming  linearity  in  solving  the 
moving  boundary  problem  that  describes  one-di- 
mensional groundwater  flow  in  compacting  sedi- 
mentary basins  is  considered.  The  linear  problem 
in  which  specific  storage  and  hydraulic  conductivi- 
ty do  not  vary  can  be  solved  analytically.  This 
solution  should  be  applied  to  geological  problems 
with  caution  because  of  the  implications  of  assum- 
ing that  specific  storage  is  constant  over  the  range 
of  stresses  typical  of  sedimentary  basins.  A  nonlin- 
ear equation  in  which  specific  storage  and  hydrau- 
lic conductivity  vary  with  effective  stress  describes 
compaction  flow  more  realistically.  This  equation 
can  be  solved  accurately  by  a  numerical  method. 
Solutions  to  the  nonlinear  equation  show  that  the 
solution  to  the  linear  equation  can  significantly 
overpredict  excess  heads  in  compacting  basins. 
Large  excess  heads  develop  by  compaction  in  sedi- 
ments of  lesser  conductivity  and  over  a  smaller 
conductivity  interval  than  suggested  by  the  linear 
solution.  The  nonlinear  solutions  predict  that 
geopressured  zones  should  develop  in  shaly  basins 
undergoing  rapid  sedimentation  but  fail  to  explain 
the  abrupt  transition  from  hydrostatic  to  near- 
lithostatic  pressures  observed  in  these  basins.  The 
transition  is  better  explained  as  the  result  of  a  fades 
change  or  a  discontinuity  in  conductivity  caused 


by  diagenic  reactions  thun  .1  decreuse  in  hydraulk 
conductivity    during   compaction     (Author's   ub 
struct) 
W88  06803 


RESPONSE  OF  will  AQUIFER  SYSTEMS  10 
EARTH  TIDES:  PROBLEM  REVIS1 1  ED, 

(  )<  ologii  al  Sui  \  ey,  Menlo  Pw  k,  CA 
P    \  Hsieh.  J   D.  Bredehoeft,  and  S.  A. 
Rojstaczer 

Water    Resources    Research    WRERAO,    Vol     24. 
No,  3,  p  46S-472.  March  1988    I  lab.  14  ref. 

Descriptors:    'Aquifers.    'Wells.    'Groundwater, 

*  Tidal  effects,  Mathematical  analysis 

I  wo  recenl  works  led  to  a  reexamination  of  Brede- 

hoeft's  (1967)  analysis  of  the  earth  tide  response  of 
water  wells.  Narasimh'an  et  al.  (1984)  raise  several 
questions  regarding  Bredehoeft's  analysis  and  sug- 
gested that  the  analysis  is  internally  inconsistent. 
They  argue  that  one  cannot  directly  estimate  the 
specific  storage,  which  characterizes  the  drained 
behavior  of  a  porous  medium,  from  earth  tide 
response,  which  is  an  undrained  phenomenon.  The 
questions  raised  by  Narasimhan  et  al.  were  re- 
solved. It  is  shown  that  it  is  possible  to  determine 
the  specific  storage  from  undrained  loading.  While 
Bredehoeft's  analysis  is  somewhat  heuristic  and 
neglects  grain  compressibility.  Van  der  Kamp  and 
Gale  (1983)  presented  a  more  rigorous  analysis 
based  on  Biot's  (1941)  constitutive  relationships 
and  account  for  grain  compressibility.  However, 
their  results  reduce  to  Bredehoeft's  results  when 
grains  are  assumed  incompressible.  This  suggests 
that  Bredehoeft's  analysis  has  incorporated  all  the 
essential  features  of  Biot's  relationships  except  for 
grain  compressibility.  Upon  reexamining  Brede- 
hoeft's analysis  it  was  found  that  this  is  indeed  the 
case.  (Author's  abstract) 
W88-06804 


SENSITIVITY  OF  THE  GROUNDWATER 
MOUND  MODEL  FOR  PREDICTING  MIRE 
TOPOGRAPHY, 

Leeds  Univ.  (England).  School  of  Geography. 
P.  E.  Kneale. 

Nordic  Hydrology  NOHYBB.  Vol.  18,  No.  4/5,  p 
193-202,  1987.  7  fig.  1  tab,  11  ref. 

Descriptors:  'Mires,  'Peat  bogs.  'Hydrologic 
models,  'Groundwater.  Hydraulic  conductivity. 
Topography.  Model  studies,  Ireland. 

The  Dupuit-Forcheimer  model  for  groundwater 
mounds  has  been  proposed  to  explain  the  morphol- 
ogy of  raised  peat  mires.  The  sensitivity  of  the 
model  is  discussed  as  a  predictor  for  mire  profiles 
using  data  from  a  raised  Irish  mire  where  an  at- 
tempt was  made  to  reconstruct  the  equilibrium 
profile.  The  most  sensitive  parameters  are  shown 
to  be  hydraulic  conductivity  and  net  recharge. 
Detailed  measurements  of  saturated  hydraulic  con- 
ductivity show  significant  spatial  variability,  which 
is  correlated  with  mire  stratigraphy.  Objective  de- 
termination of  an  average  value  for  modelling 
would  have  an  error  band  of  an  order  of  magni- 
tude which  is  unsatisfactory  for  prediction.  Net 
recharge  is  calculated  from  the  water  balance  but 
parameters  like  overlandflow  must  be  estimated, 
usually  from  limited  data,  making  the  proposed 
value  suspect.  This  model  may  be  helpful  for  mire 
description  but  its  variables  cannot  be  specified 
accurately  enough  for  predictive  purposes.  (Au- 
thor's abstract) 
W88-06805 


SPRING  DISCHARGE  AND  AQUIFER  CHAR- 
ACTERISTICS IN  A  SANDY  TILL  AREA  IN 
SOUTHEASTERN  SWEDEN, 

Royal  Inst,  of  Tech..  Stockholm  (Sweden).  Dept. 

of  Materials  Handling. 

P.-O.  Johansson. 

Nordic  Hydrology  NOHYBB.  Vol.  18.  No.  4/5.  p 

203-220.  1987.  11  fig.  2  tab,  16  ref. 

Descriptors:  'Till.  'Aquifers,  'Spring  water, 
'Groundwater  runoff.  'Hydraulic  conductivity. 
'Catchment  areas,  Evapotranspiration,  Seasonal 
variation.       Sweden,       Groundwater       reservoirs. 


Groundwutci  rei  ession,  Wain  yield,  I  orcxl  walei 
sheds.    Coniferous    forests,    Snowmclt,    Aeration 

/one 

Spi discharge   and   groundwatei    levels   were 

used    to   stud j    groundwatei    outflow    recessions, 
groundwatei  reservoii  sues,  watei  yielding  propi  i 
ties  and  saturated   hydraulic   conductivities   in  a 
sandy  nil  aua  in  Sweden,  Watei  chemistry  was 
used  an  indicator  of  How   paths    ["he  catchment 

areas  of  the  five  springs,  ranging  from  approx. 
0.01-0.2  sq  km  in  si/r.  were  all  mainly  covered 
with  coniferous  forest  I  he  maximum  active 
groundwatei  storages  of  the  catchment  areas  Of  the 
springs  varied  from  75-145  mm.  As  a  comparison 
the  maximum  total  groundwater  storage  of  the  till 
in  the  catchment  area  of  (he  largest  spring  was 
estimated  to  1.250  mm.  Two  springs  were  chosen 
for  detailed  studies.  The  highest  peak  discharge  of 
the  smallest  of  these  springs  was  1.7  mm/day  and  it 
was  usually  dried  up  in  summer.  The  discharge 
from  the  largest  spring  was  evenly  distributed  and 
varied  between  0.2  and  0.8  mm/day.  Frequent 
analyses  of  water  chemistry  during  a  spring  with 
intense  snowmell  revealed  no  change  of  water 
composition  in  spite  of  a  great  increase  in  dis- 
charge; for  the  smallest  spring  by  more  than  30 
times.  Integrated  values  of  the  specific  water  re- 
lease from  the  unsaturated  zone  to  the  groundwat- 
er reservoir  were  calculated  from  runoff  volumes 
and  decreasing  groundwater  levels  for  the  catch- 
ment area  of  the  largest  spring.  The  different 
values  obtained  from  dry  summer  and  winter  peri- 
ods. 0.024  and  0.047,  resp.,  indicated  a  strong  influ- 
ence from  evapotranspiration.  In  the  same  spring, 
an  areally  integrated  value  of  the  saturated  hydrau- 
lic conductivity  was  estimated  to  be  .00006  m/s 
from  a  linearized  solution  of  the  Boussinesq  equa- 
tion. (Author's  abstract) 
W88-06806 
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THREE  MODES  OF  WATER  FLOW 
THROUGH  A  VERTICAL  PIPE, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 

Dept.  of  Soils  and  Crops. 

P.  F.  Germann 

Soil  Science  SOSCAK,  Vol.  144.  No.  2,  p  153-154. 

August  1987.  1  fig.  6  ref. 

Descriptors:  'Hydrodynamics.  'Soil  water.  'Geo- 
logic fractures,  'Flow  rates,  'Infiltration,  Macro- 
pore  flow,  Air-water  interface,  Pipes. 

Water  flow  in  well-structured  soils  along  non- 
capillary-sized  macropores.  i.e.,  openings  at  least  3 
mm  wide,  is  conceived  as  film-flow  along  the  walls 
of  desiccation  cracks,  animal  burrows,  root  chan- 
nels, and  similar  structures  forming  a  soil's  macro- 
pore  system.  Subsequently,  water  flow  in  a  vertical 
acrylic  pipe  was  investigated.  The  pipe  (inner  di- 
ameter 12.7  mm.  length  300  mm)  was  connected  to 
a  water  reservoir,  and  flow  was  controlled  by  a 
conical  valve.  The  pipe  was  initially  allowed  to 
completely  fill  with  water  due  either  to  very  high 
flow  rates  or  to  initially  imposed  flow  restrictions 
at  the  bottom.  (The  pipe  remained  full  even  when 
water  and  air  input  to  the  upper  end  of  the  pipe 
were  completely  turned  off.)  However,  any  dis- 
turbance of  the  water-air  interface  at  the  lower  end 
of  the  pipe  caused  air  to  enter  the  system,  and  flow 
occurred  as  film-flow  according  to  the  perception 
of  maeropore  flow.  When  the  water  film  was 
mechanically  disturbed,  it  contracted  and  meander- 
ing rivulets  formed.  The  flow  rate  remained  the 
same  as  during  full-pipe  and  film-flow.  Apparently, 
momentum,  adhesion,  gravity,  friction,  surface  ten- 
sion, and  viscosity  are  in  such  a  delicate  balance 
that  all  three  modes  of  water  flow  in  a  vertical 
pipe-full-pipe  flow,  film-flow,  and  meandering  riv- 
ulets—can occur  under  the  same  input  rates.  So  far. 
it  has  not  been  possible  to  retrieve  any  literature 
dealing  with  the  transitions  among  these  three  flow 
modes,  and  the  search  for  their  experimental  and 
theoretical  explanation  is  continuing.  (Alexander- 
PTT) 
W88-05925 
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SPATIAL     DEPENDENCE     OE    SOU-WATER 

POTENTIALS    ASSOCIATED    WITH    SEPTIC 

SYSTEMS. 

Arkansas  Univ..  Fayetteville.  Dept.  of  Agronomy. 

For   primary    bibliographic   entry   see    Field    5D 

W88-05926  ' 


CHARACTERIZATION  OF  WATER  ENTRY 
INTO  A  SOIL  WITH  A  CONTRASTING  TEX- 
TURAL  CLASS:  SPATIAL  VARIABILITY  OE 
INFILTRATION  PARAMETERS  AND  INFLU- 
ENCE OF  MACROPOROSITY, 
Commonwealth  Scientific  and  Industrial  Research 
Organization.  Glen  Osmond  (Australia).  Div.  of 
Soils. 

K.  R.  J.  Smettem. 

Soil  Science  SOSCAK.  Vol.  144.  No.  3,  p  167-174. 
September  1987.  6  fig.  3  tab.  35  ref. 

Descriptors:  *Soil  properties.  *Infiltration.  "Ma- 
croporosity.  *Spatial  variation.  'Statistical  analy- 
sis. *Soil  water.  Sorption.  Adsorption.  Pores. 
Runoff.  Model  studies. 

Parameters  characterizing  water  entry  into  a  tex- 
ture contrast  soil  (loamy  sand  over  clay)  were 
obtained  from  measurements  along  a  transect.  Spa- 
tial variability  of  selected  infiltration  parameters 
was  studied  using  geostatistics  and  frequency  dis- 
tribution statistics.  The  occurrence  of  transmission 
macropores.  stained  with  methylene  blue,  was  re- 
corded and  their  influence  on  measured  parameters 
assessed.  Sorptivity  measured  at  a  small  suction  (- 
100  mm  potential),  which  is  not  influenced  by 
macropores  >  0.3  mm  equivalent  diameter,  exhib- 
ited shght  spatial  dependence,  whereas  in  situ 
steady-state  ponded  infiltration  rates  had  no  spatial 
dependence.  Cylindrical  transmission  macropores 
with  measured  diameters  >  2  mm  strongly  affect- 
ed the  magnitude  and  frequency  distribution  of 
'detached'  K  sub  sat  values,  but  did  not  affect  in 
situ  ponded  sorptivity.  presumably  because  the  sur- 
face area  available  for  adsorption  was  not  in- 
creased significantly  by  pores  of  this  size.  Exclud- 
ing all  pores  >  0.3  mm  equivalent  diameter,  how- 
ever, reduced  sorptivity  by  40%.  The  results  indi- 
cate that  in  modeling  runoff  processes  there  is  a 
need  to  discriminate  between  macropore  and 
matrix  contributions  to  the  variability  of  infiltra- 
tion parameters  in  the  field.  (Author's  abstract) 
W88-05927 


TENSIOMETER    AND    PORE    WATER    SAM- 
PLER FOR  VADOSE  ZONE  MONITORING, 

Wisconsin  Univ..  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-05929 


INFILTRATION  FROM  IRRIGATION  AD- 
VANCE DATA,  I:  THEORY, 

Texas  Univ.  at  Austin.  Center  for  Research  in 
Water  Resources. 

E.  T.  Smerdon.  A.  W.  Blair,  and  D.  L.  Reddell. 
Journal   of  Irrigation   and    Drainage   Engineering 
(ASCE)  JIDEDH,  Vol.  1 14.  No.  1.  p  4-17.  Febru- 
ary 1988.  2  tab.  20  ref.  Water  Resources  Research 
Program  Grant  14-08-001 -Gil 29. 

Descriptors:  *Infiltration.  *Model  studies,  "'Irriga- 
tion. Advance  data.  *Soil  water.  Mathematical 
studies.  Equations.  Numerical  analysis.  Prediction, 
Field  tests.  Runoff. 

Laplace  transformation,  integral,  and  numerical  so- 
lution methods  to  the  Lewis  and  Milne  surface 
irrigation  volume  balance  equation  are  discussed. 
Six  formulations  of  the  volume  balance  equation 
consist  of  combinations  of  one  of  three  infiltration 
equations  (Kostiakov.  extended  Kostiakov,  or 
SCS)  and  one  of  two  advance  equations  (power  or 
SCS).  A  method  based  on  the  Kostiakov  infiltra- 
tion equation  and  the  power  advance  equation  is 
suggested  for  field  use  in  determining  infiltration 
from  advance  data  and  for  calculations  of  irriga- 
tion efficiencies.  This  method  and  formulation  ac- 
curately predicted  the  field  (10  furrow  irrigation 
tests)  and  laboratory  (five  physical  model  border 
advance  runoff  tests)  runoff  data  analyzed.  The 
additional  calculations  that  use  the  results  of  this 
method    to    determine    irrigation    efficiencies    are 


simple  enough   to  be  done  using  an   inexpensive 
programmablle  calculator.  (See  also  W88-05938) 
(Alexander-PTT) 
W88-05937 


INFILTRATION  FROM  IRRIGATION  AD- 
VANCE DATA,  II:  EXPERIMENTAL, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Civil  Engineering. 
A.  W.  Blair,  and  E.  T.  Smerdon. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH.  Vol.  114.  No.  1.  p  18-30.  Febru- 
ary 1988.  2  fig,  7  tab,  8  ref.  Water  Resources 
Research  Program  Grant  1 4-08-00 1-G1 129. 

Descriptors:  "Infiltration,  *Model  studies,  "Irriga- 
tion, "Soil  water.  Mathematical  studies.  Equations, 
Soil  water.  Advance  data.  Numerical  analysis.  Pre- 
diction. Field  tests.  Runoff. 

Laplace  transformation,  integral,  and  numerical  so- 
lutions and  six  empirical  formulations  to  the  Lewis 
and  Milne  surface  irrigation  volume  balance  equa- 
tion were  evaluated  using  field  and  laboratory 
data.  The  field  data  were  from  published  experi- 
ments, and  the  laboratory  data  were  obtained  from 
a  61-m  model  border  with  a  computer-controlled 
infiltrating  bed  which  could  simulate  a  wide  range 
of  infiltration  characteristics.  The  results  indicated 
that  a  simple  and  direct  method  of  analysis  based 
aw  the  Kostiakov  infiltration  equation  and  the 
power  advance  equation  satisfactorily  predicted 
observed  runoff  volumes.  Furthermore,  this 
method  accurately  determined  the  infiltration  char- 
acteristics that  were  simulated  by  the  model 
border.  (See  also  W88-05937)  (Author's  abstract) 
W88-05938 


ANALYTICAL  SOLUTIONS  FOR  SURFACE  IR- 
RIGATION, I:  CONSTANT  INFILTRATION 
RATE, 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  of 
Civil  Engineering. 

A.  S.  Turbak.  and  H.  J.  Morel-Seytoux. 
Journal   of  Irrigation   and   Drainage   Engineering 
(ASCE)  JIDEDH,  Vol.  114,  No.  1,  p  31-47,  Febru- 
ary 1988.  6  fig.  Href. 

Descriptors:  *Kinematic  wave  theory,  "Infiltra- 
tion, "Model  studies,  "Irrigation,  "Soil  water,  "Ad- 
vance data.  Mathematical  studies.  Equations,  Soil 
water.  Numerical  analysis,  Prediction.  Field  tests. 
Runoff. 

The  general  problem  of  advance  and  recession  of 
irrigation  water  on  an  initially  dry  surface  was 
formulated  using  the  kinematic-wave  theory.  The 
infiltration  rate  was  assumed  constant  in  time  and 
space.  Analytical  solutions  for  the  advance  and 
recession  were  used  to  derive  expressions  for  vol- 
umes in  surface  storage  and  cumulative  volumes  of 
infiltration  and  runoff  during  all  phases  of  one 
irrigation  cycle.  This  comprehensive  analytical 
model  was  tested  using  field  data.  The  constant 
infiltration  rate  model  was  not  a  good  tool  for 
calculating  the  advance  times,  the  opportunity 
times,  or  the  final  infiltrated  depths.  The  model 
estimated  the  final  volumes  of  infiltration  and 
runoff  reasonably  well.  (See  also  W88-05940)  (Al- 
exander-PTT) 
W88-05939 


ANALYTICAL  SOLUTIONS  FOR  SURFACE  IR- 
RIGATION, II:  VARIABLE  INFILTRATION 
RATE, 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  of 
Civil  Engineering. 

A.  S.  Turbak,  and  H.  J.  Morel-Seytoux. 
Journal   of  Irrigation   and   Drainage   Engineering 
(ASCE)  JIDEDH.  Vol.  114,  No.  1,  p  48-60.  Febru- 
ary 1988.  5  fig,  1  tab.  9  ref. 

Descriptors:  "Infiltration,  "Model  studies.  "Irriga- 
tion, Advance  data,  "Soil  water.  Mathematical 
studies.  Equations,  Soil  water.  Numerical  analysis. 
Prediction,  Field  tests.  Runoff.  Infiltrometers. 

A  variable  infiltration  rate  model  for  surface  irriga- 
tion was  developed.  The  derivations  and  the  forms 
of  the  equations  used  are  similar  to  the  case  where 


the  infiltration  rate  is  constant.  A  mean  infiltration 
rale  was  assumed  to  vary  from  t  =  0  to  t  =  T  sub 
CO.  Expressions  for  the  mean  infiltration  rate  were 
derived  for  the  advance  and  storage  phases  using 
Horton,  Kostiakov,  and  the  modified  Kostiakov 
infiltration  equations.  The  model  was  tested  using 
field  data.  The  model  gave  reasonable  estimates  of 
the  opportunity  times,  final  infiltrated  depths,  and 
the  final  volumes  of  runoff  and  infiltration.  The 
usefulness  of  this  model  lies  in  the  fact  that  the 
mean  infiltration  rate  is  related  to  the  parameters  of 
the  infiltrometer  data.  For  the  model  to  be  reliable, 
the  infiltrometer  test  and  fitting  of  its  results  to  the 
chosen  infiltration  equation  must  be  done  properly. 
(See  also  W88-05939)  (Alexander-PTT) 
W88-0594O 


METHOD  FOR  ANALYZING  FIELD  SCALE 
SURFACE  IRRIGATION  UNIFORMITY, 

Agricultural     Research     Service,     Phoenix,     AZ. 
Water  Conservation  Lab. 
A.  J.  Clemmens. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH.  Vol.  1 14.  No.  1,  p  74-88.  Febru- 
ary 1988.  4  fig,  5  tab,  19  ref. 

Descriptors:  "Model  studies,  "Irrigation,  "Statisti- 
cal analysis,  "Infiltration.  "Soil  water,  Advance 
rates,  Simulation,  Prediction.  Mathematical  studies. 
Equations. 

A  method  for  describing  and  evaluating  some  of 
the  major  factors  that  cause  nonuniformity  in  sur- 
face irrigation  systems  is  presented.  Methods  for 
statistically  combining  these  effects  include:  vari- 
ations in  opportunity  times  (e.g.,  caused  by  nonpar- 
allel  advance  and  recession  curves),  variations  in 
soil  infiltration  properties,  variations  in  land  grad- 
ing, and  variations  in  advance  rates.  A  simulation 
model  was  used  to  test  the  derived  equations  for  a 
typical  example.  The  techniques  can  give  a  reason- 
ably good  assessment  of  the  sources  of  nonumifor- 
mity  and  can  indicate  the  magnitude  of  each  con- 
tribution, which  could  be  important  in  irrigation 
evaluation.  (Alexander-PTT) 
W88-05942 


MUSKINGUM  MODEL  FOR  FURROW  IRRI- 
GATION, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 
Engineering. 

V.  P.  Singh"  and  Y.-C.  He. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  114.  No.  1.  p  89-103.  Feb- 
ruary 1988.  9  fig,  6  tab,  32  ref. 

Descriptors:  "Furrow  irrigation,  "Model  studies, 
"Irrigation,  "Statistical  analysis,  "Muskingum 
model.  "Infiltration.  "Soil  water,  Advance  rates. 
Simulation,  Prediction,  Mathematical  studies. 
Equations.  Colorado. 

A  mathematical  model,  based  on  volume  balance 
and  Muskingum  type  storage-discharge  relation,  is 
presented  for  design  and  evaluation  of  furrow  irri- 
gation systems.  Three  field  data  sets  from  Colora- 
do farms  were  used  to  test  the  model.  The  Muskin- 
gum model  is  simple  and  found  to  effectively  simu- 
late the  hydraulics  of  every  phase  of  furrow  irriga- 
tion. The  relative  error  of  simulated  results  is  < 
1%  for  predicted  advance.  <  4.7%  for  outflow 
during  storage  phase.  <  5%  for  recession,  and  1% 
for  opportunity  time.  More  testing  is  necessary  to 
define  limitations  and  strengths  of  the  model,  and 
to  enable  regionalization  of  the  model  parameters. 
(Author's  abstract) 
W88-05943 


FURROW   ADVANCE  USING  SIMPLE  ROUT- 
ING MODELS, 

Oklahoma  State  Univ..  Stillwater.   Dept.  of  Agri- 
cultural Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 
W88-05944 


PERFORMANCE    FUNCTIONS    OF    BORDER 
IRRIGATION  SYSTEMS, 

Fort  Lewis  Coll..   Durango.  CO.   Dept.  of  Engi- 
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COMPARISON  OF  INFILTRATION  MEASI  K 
ING  METHODS  FOR  SURFACE  IRRIGATION, 

Conception  Uni\  (Chile).  Depl  of  Agricultural 
Engineering 

E.  A.  Holzapfel.  \l  A  Marino.  A  Valenzuela,  and 

F.  Diaz 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDKDH.  Vol  114.  No'  I.  p  130-142. 
Februarj  i->ss  2  fig,  4  tab,  28  ref.  CONICYT 
Project  060.  ARS  Cooperative  Agreemenl  4350-H. 

Descriptors:    *Soil    water.    •Comparison    studies, 

•Model  studies,  'Infiltration,  "Surface  irrigation, 

•Field  lests.  Equations.  Maihenianc.il  studies 
Flow 

Several  methods  for  measuring  the  rate  of  infiltra- 
tion in  a  volcanic  ash  soil  were  compared  On  the 
basis  of  field  measurements.  Methods  that  use  stag- 
nant water  gave  lower  values  ^f  soil  infiltration 
rate  than  those  that  use  flowing  water.  The  per- 
formances of  the  Kostiakov  and^the  modified  Kos- 
tiakov  infiltration  equations  were  analyzed  for 
seven  methods.  These  equations  closely  match 
field  data  collected  with  each  technique  used. 
Functional  relationships  among  the  infiltration  rate 
equations  are  also  obtained  for  each  method  of 
infiltration.  (Author's  abstract) 
W88-05946 


DRIP  IRRIGATION  AND  SUBIRRIGATION  OF 
SUGARCANE, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F 

W88-05947 


UNIMODAL    SURFACE    IRRIGATION    EFFI- 
CIENCY, 

Texas   Univ.   at   Austin.   Center   for   Research   in 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  3F 

W88-05948 


EFFECT  OF  MUNICIPAL  SOLID  WASTE 
LEACHATE  COMPOSITION  ON  ZINC  MI- 
GRATION THROUGH  SOILS, 

Harvard   School  of  Public  Health,   Boston.  MA. 
For  primary  bibliographic  entry  see  Field  5B 
W88-05983 


SOIL  PROPERTIES,  IRRIGATION  WATER 
QUALITY,  AND  SOIL  MOISTURE  LEVEL  IN- 
FLUENCES  ON  THE  MOVEMENT  OF  NICKEL 
IN  SEWAGE  SLUDGE-TREATED  SOILS, 

Kansas  State  Geological  Survey,  Lawrence. 
For  primary  bibliographic  entry  see  Field  5E 
W88-05987 


ONE-PARAMETER  MODEL  FOR  THE  SOIL 
WATER  CHARACTERISTIC, 

Nottingham  Univ.  (England).  Dept.  of  Physiology 
and  Environmental  Science. 
K.  Gregson,  D.  J.  Hector,  and  M.  McGowan 
Journal  of  Soil  Science  JSSCAH,  Vol.  38,  No  3  p 
483-486.  September  1987.  1  fig,  1  tab,  9  ref. 

Descriptors:  *Soil  water,  *Model  studies,  •Mathe- 
matical models.  Soil  types.  Soil  water  potential. 
Mathematical  equations.  Soil  water  characteristic. 
Soil  heterogeneity.  Spatial  distribution.  Temporal 
distribution.  Soil  structure.  Soil  texture. 

The  two-parameter  model  In  psi  =  a  +  b  In  theta 
is  widely  accepted  in  the  literature  as  providing  a 
good  fit  to  the  soil  moisture  characteristic  (SMC) 
for  a  wide  variety  of  soils.  This  model  was  exam- 
ined and  it  is  shown  that  the  parameters  a  and  b  are 
not  independent,  and  hence  that  the  SMC  may  be 
represented  by  a  one-parameter  model  with  little 
loss  of  accuracy.  Thus  it  is  possible  to  define  the 
SMC  from  one  paired  measurement  of  soil  water 
content  against  potential.  Because  this  single  paired 


measurement  is  .ill  thai  is  required,  the  necessity  of 
soil  type  classification  is  also  avoided  Considering 
soil  heterogeneity,  the  large  spatial  and  temporal 
yuriubilit)  in  soil  texture  and  structure,  und  the 
lime  involved  with  current  laboratory  methods, 
this  approach  muj  provide  additional  means  of  soil 
identification  and  maj  be  accurate  enough  foi  sun- 
ulation  of  soil  water  dynamics  in  hydrology  and 
agriculture  (Wood-PTT) 
W88-05994 


MODELLING       WATER       MOVEMENT       IN 
DRAINED  CLAY  SOIL.  I.  DESCRIPTION  OK 
THE  MODEL,  SAMPLE  OUTPUT  AND  SENSI- 
TIVITY ANALYSIS, 
Silsoe  Coll.  (England). 
N.  J.  Jarvis.  and  P.  B.  Leeds-Harrison. 
Journal  of  Soil  Science  JSSCAH.  Vol.  38,  No   1   p 
487-498.  September  1987.  5  fig,  1  tab.  27  ref. 

Descriptors:  *Soil  water  movement,  *Soil  water. 
•Clays.  *Rainfall-soiI  water  relationships,  •Infiltra- 
tion, *Model  studies.  Rainfall,  Soil  surfaces.  Pond- 
ing, Wetting.  Flow  discharge.  Soil  water  table. 
Water  table  rise.  Drainage,  Simulation,  Soil  struc- 
ture. Prediction,  Rainfall  intensity.  Saturation. 
Saturated  soils.  Mathematical  studies. 

A  two-domain  model  of  water  movement  in 
drained  clay  soils  is  described.  For  constant  rate 
rainfall  the  model  predicts:  the  time  taken  to  pond 
the  soil  surface,  the  rate  of  advance  of  the  wetting 
front  in  the  cracks,  water  uptake  into  the  soil  peds, 
a  rising  'water  table'  in  the  cracks  and  the  drain 
outflow  rate.  Simulation  results  are  presented  for 
both  dry  and  wet  soil.  The  sensitivity  of  the  model 
to  select  input  parameters  was  also  assessed.  Model 
predictions  are  highly  sensitive  to  the  soil  structure 
(e.g.  crack  spacing  and  width),  and  are  also  moder- 
ately sensitive  to  both  the  rainfall  intensity  and  an 
empirical  exponent  related  to  the  degree  of  satura- 
tion in  the  cracks.  (See  also  W88-05996)  (Author's 
abstract) 
W88-05995 


MODELLING  WATER  MOVEMENT  IN 
DRAINED  CLAY  SOIL.  II.  APPLICATION  OF 
THE  MODEL  IN  EVESHAM  SERIES  CLAY 
SOIL, 

Silsoe  Coll.  (England). 

N  J.  Jarvis,  and  P.  B.  Leeds-Harrison. 

Journal  of  Soil  Science  JSSCAH,  Vol.  38,  No   3   p 

499-509,  September  1987.  6  fig,  4  tab,  19  ref. 

Descriptors:  *Soil  water  movement,  *Soil  water. 
•Clays.  *Model  studies.  Model  testing,  Lysimeters. 
Water  storage,  Drainage,  Flow  discharge.  Predic- 
tion, England,  Field  tests.  Mole  drainage.  Re- 
charge, Lysimeters. 

A  two-domain  model  of  water  movement,  storage 
and  drainage  in  a  cracked  clay  soil  was  applied  and 
tested  in  the  field  by  irrigating  an  instrumented 
lysimeter  constructed  around  a  2.0  m  length  of 
mole  drain.  Measurements  of  drain  outflow  rates 
and  of  increases  in  soil  water  content  were  com- 
pared with  model  predictions.  The  model  predict- 
ed satisfactorily  the  peak  drain  outflow  rate  and 
subsequent  drain  recession  although  there  was  a 
tendency  for  the  model  to  underestimate  the  time 
to  the  start  of  drainage.  Good  agreement  with  the 
measured  recharge  profile  was  generally  found. 
(See  also  W88-05995)  (Author's  abstract) 
W88-05996 


CENTRIFUGE   MODELING   OF  TRANSPORT 
PROCESSES  FOR  POLLUTANTS  IN  SOILS, 

California  Univ..  Davis.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B 
W88-06119 


LONGITUDINAL  VARIATIONS  IN  TRACE 
METAL  CONCENTRATIONS  IN  A  NORTH- 
ERN FORESTED  ECOSYSTEM, 

Syracuse  Univ..  NY.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B 
W88-06154 


Water  In  Soils — Group  2G 

sou     WATER    DEPLETION    UNDER   CROPS 
ON  RECLAIMED  AND  UNDISTI  RBEDSOII  s. 

North  Dukotu  State  I  nix  .  Mandan    I  und  I'     In 
motion  Resean  h  <  lentei 
s  1 1  Si  hroedei  and,  and  '  i    \   Hulvorson 
lournul  of  I  imi, iiiinriii.il  Qualil)  II  VQAA,  Vol 

17.  No.  I,  p  I  (0  I  14,  l.iiiii.iis  March  1988   2  fi     6 
tab,  13  ref 

Descriptors:  "Soil  water,  "Corn  I  and  n  i  lama 
lion.  'Snip  mines,  'Topsoil,  'Yields,  Water  re- 
quirements, Precipitation,  Water  use.  Agriculture. 

Soil  water  depletion  by  profile  depth  increments 

and  total  water  usage  wen-  measured  yc.iiK  under 
either  small  grains  or  corn  (Zca  mays  I    )  over  a  4- 

yr  period  on  undisturbed  Williams  loam  (fine- 
loams  ,  mixed  Typic  Argiborolls)  and  soil  re- 
claimed following  simulated  stripmining.  |  hL-  re- 
claimed soil  had  topsoil  thicknesses  of  either  0.23. 
0  46.  or  iiw  m  respread  over  nonsaline,  nonsodic 
spoil  materials  whose  textures  were  gravelly  loamy 
sand  with  and  without  a  clay  loam  subsoil,  clay 
loam,  or  silty  clay  loam.  Total  water  usage  and  soil 
water  depletion  (for  profile  depths  of  0  to  0.6  m 
and  0.6  to  1.5  m)  were  consistently  greater,  but 
essentially  significant  (P  =  0.10)  only  in  I  yr,  for 
the  undisturbed  compared  to  the  reclaimed  soil 
(averaged  over  topsoil  thickness  or  spoil  texture). 
Grain  or  biomass  yields  were  significantly  higher 
for  the  undisturbed  compared  w"ith  the  reclaimed 
soil  when  growing-season  precipitation  was  inad- 
equate or  poorly  distributed.  Shallower  rooting 
depths  and  thus  lesser  soil  water  depletion  even 
though  the  reclaimed  soil  had  similar  amounts  of 
plant-available  soil  water  at  planting  for  3  of  the  4 
years  resulted  in  water  stress  conditions  and  re- 
duced potential  productivity  in  inadequate  precipi- 
tation years  on  the  reclaimed  soil.  Similar  water- 
use  efficiency  values  were  found  for  both  the  un- 
disturbed and  reclaimed  soils  for  all  4  years.  If 
amounts  of  available  soil  water  at  planting  and  soil 
water  depletion  values  had  been  more  uniform 
between  the  undisturbed  and  reclaimed  soils,  the 
reclaimed  soil  most  likely  would  have  met  the 
reclamation  law  requirement  of  'equal  or  better 
than'  productivity  present  prior  to  mining  (undis- 
turbed soil  productivity)  for  all  4  yr.  (Author's 
abstract) 
W88-06157 


AQUATIC      WEED      BIOMASS      DISPOSAL: 
EFFECT  ON  SOIL  ORGANIC  MATTER, 

Rutgers  -  The  State  Univ.,  New  Brunswick.  NJ. 

Dept.  of  Soils  and  Crops 

For  primary  bibliographic  entry  see  Field  4A 

W88-06I61 


APPLICATION  OF  THE  CONVECTION-DIS- 
PERSION MODEL  TO  SOLUTE  TRANSPORT 
IN  FINITE  SOIL  COLUMNS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06174 


AIR  ENCAPSULATION  DURING  INFILTRA- 
TION, 

Geological  Survey,  Menlo  Park,  CA  Water  Re- 
sources Div. 

J.  Constantz,  W.  N.  Herkelrath,  and  F.  Murphy. 
Soil  Science  Society  of  America  Journal  SSSJD4. 
Vol.  52,  No.   1.  p  10-16,  January-February  1988.  8 
fig,  3  tab,  25  ref. 

Descriptors:  'Infiltration,  *Air  encapsulation. 
•Solute  transmission.  *Soil  water.  Carbon  dioxide. 
Soil  columns,  Soil  solutions,  Aeration  zone.  Porous 
media.  Permeability  coefficient. 

A  series  of  field  and  laboratory  experiments  were 
performed  to  measure  the  effects  of  air  encapsula- 
tion within  the  soil's  transmission  zone  upon  sever- 
al infiltration  properties.  In  the  field,  infiltration 
rates  were  measured  using  a  double-cap  infiltrome- 
ter  (DCI),  and  soil-water  contents  were  measured 
using  time-domain  reflectometry  (TDR).  Before 
half  of  the  infiltration  experiments,  C02  was  in- 
jected through  the  DCI  into  the  soil  to  reduce  the 


21 
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amount  of  air  encapsulation  in  the  soil's  transmis- 
sion zone.  For  a  gravelly  loam  as  steady  infiltration 
rates   were   approached,    the   average   volumetric 
water  content  was  0.38  cm?  cm-3  for  control  ex- 
periments and  0.43  cm3cm-3  for  C02  experiments. 
The  average  steady  infiltration  rate  was  0.42  cm 
min-1    for  "the   control   experiments   compared   to 
4.40  cm  min-1    for  the  C02  experiments.   For  a 
sandy   loam  as  steady  infiltration   rates  were  ap- 
proached, the  average  volumetric  water  content 
was  0.43  cm3  cm-3  for  control  experiments  com- 
pared with  0.45  cm3  cm-3  for  C02  experiments. 
The  average  final  infiltration  rate  was  0.09  cm  mtn- 
1  for  the  control  experiments  compared  with  0.42 
cm  min-1  for  the  C02  experiments.  In  the  labora- 
tory, infiltration  experiments  were  performed  using 
repacked  soil  columns  (15-cm  i.d.  by  140  cm  long), 
again  using  TDR  and  C02  Hooding.  For  a  medium 
sand  as  steady  infiltration  rates  were  approached. 
the  average   volumetric   water  content   was  0.29 
cml  cm-3   for  the  control  experiments  and  0.36 
cm3  cm-3  for  the  C02  experiments.  The  average 
steady  infiltration  rate  was  0.25  cm  min-1  for  the 
control  experiments  and    1.23   cm   min-1    for   the 
C02  experiments.  For  a  loam  as  steady  infiltration 
rates   were   approached,    the   average   volumetric 
water  content  was  0.45  cm3  cm-3  for  the  control 
experiments  and  0.50  cm3  cm-3  for  the  C02  ex- 
periments. The  average  steady  infiltration  rate  was 
0  02  cm  min-1  for  the  control  experiments  and  0.10 
cm  min-1  for  the  C02  experiments.  These  results 
suggest  that  a  significant  portion  of  the  total  encap- 
sulated air  resided  in  interconnected  pores  within 
the  soil's  transmission   zone.   For   the  time  scale 
considered,  this  residual  air  caused  the  effective 
hydraulic  conductivity  of  the  transmission  zone  to 
remain   at   a   level    no   greater   than   20%   of  the 
saturated  hydraulic  conductivity  of  the  soil.  (Au- 
thor's abstract) 
W88-06175 


LABORATORY  PERMEABILITY  ERRORS 
FROM  ANNULAR  WALL  FLOW, 

Lawrence  Berkeley  Lab.,  CA.  Earth  Sciences  Div 
For  primary  bibliographic  entry  see  Field  7B. 
W88-06176 

DETERMINING  UNSATURATED  HYDRAU- 
LIC CONDUCTIVITY  FROM  TENSOMETRIC 
DATA  ALONE, 

Agricultural     Research     Service,     Durant.     OK. 
Water  Quality  and  Watershed  Research  Lab. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-06177 

RAPID  NONDESTRUCTIVE  BULK  DENSITY 
AND  SOIL-WATER  CONTENT  DETERMINA- 
TION BY  COMPUTED  TOMOGRAPHY, 

Missouri  Univ. -Columbia.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-06178 

SEASONAL  PORE  WATER  DYNAMICS  IN 
MARSHES  OF  BARATAR1A  BASIN,  LOUISI- 
ANA 

New' Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Agronomy. 

For  primary  bibliographic  entry  see  Field  2L. 
W88-06179 


sodium  absorption  ratio  (SAR)  values  for  their 
ability  to  reduce  dispersion  of  three  soils.  Disper- 
sion was  determined  by  measuring  the  soil  settling 
rate  in  solution.  All  compounds  were  effective  in 
promoting  clay  Flocculation  at  a  concentration  of 
10  mg/L.  When  compared  at  comparable  charge, 
the  PAM  compounds  were  more  effective  than  the 
guar  compounds.  This  result  is  consistent  with 
their  higher  molecular  weight.  The  order  of  effec- 
tiveness of  the  compounds  was  cationic  >  non- 
ionic  >  anionic.  No  cationic  PAM  compounds 
were  available  and  the  cationic  guar  compound 
(CP-14)  was  comparable  to  the  nonionic  PAM. 
Flocculation  decreased  very  slightly  as  the  SAR 
increased,  suggesting  that  the  effect  of  low  electro- 
lyte concentration  was  the  prominent  factor  in 
dispersion.  The  cationic  guar  'CP-14-  was  tested 
separately  with  low  (0.05  dS/m)  and  moderate  (0.7 
dS/m)  electrolyte  concentrations  simulating  canal 
and  well  waters  from  California.  Its  effect  on  floc- 
culation was  very  high  at  5  mg/L  concentration  in 
both  waters  after  only  10-min  settling.  Increasing 
the  concentration  >  10  mg/L  did  not  improve  (he 
flocculation  results.  (Author's  abstract) 
W88-06182 


POLYMER  TYPE  AND  WATER  QUALITY  EF- 
FECTS ON  SOIL  DISPERSION, 

California  Univ..  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
A.  M.  Helalia.  and  J.  Letey. 
Soil  Science  Society  of  America  Journal  SSSJD4. 
Vol.  52.  No.  1,  p  243-246.  January-February  1988. 
3  fig,  3  tab,  1 3  ref 

Descriptors:  *Guar  compounds,  *Soil  stabilization. 
•Flocculation.  'Electrolytes,  Cationic  compounds. 
Anionic  compounds.  Soil  types,  Clays.  Soil  condi- 
tioners, Soil  water.  Soil  mechanics. 

Ten  polyacrylamide  (PAM)  and  derivatized  guar 
compounds,  with  different  charges  were  tested  at 
0.  10,  and  50  mg/L  concentration  with  low  elec- 
trolyte   solution    (1    mol/cu    m)    at    0,    5.    and    20 


CATIONIC  POLYMER  EFFECTS  ON  INFIL- 
TRATION RATES  WITH  A  RAINFALL  SIMU- 
LATOR, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
A.  M.  Helalia  and.  and  J.  Letey. 
Soil  Science  Society  of  America  Journal  SSSJD4. 
Vol.  52.  No.  1,  p  247-250,  January-February  1988. 
3  fig.  2  tab,  16  ref. 

Descriptors:  *Infiltration  rate,  *Rainfall  simulators, 
*Soil  dispersants,  *Cationic  compounds,  *Soil 
water,  Soil  mechanics.  Simulated  rainfall.  Rainfall 
infiltration.  Rainfall  impact.  Soil  conditioners.  Well 
water.  Canal  water. 

The  cationic  polymer  'CP-14'  was  applied  to  three 
soils  at  concentrations  of  0.  5.  10,  20,  and  50  mg/L 
in  synthesized  canal  water  (CW)  (O.05  dS/m)  and 
well  water  (WW)  (0.7  dS/m)  through  a  rainfall 
simulator.    This    first    cycle    was    followed    after 
drying  by   two  cycles  with   untreated   water.   In 
some  cases,  a  fourth  cycle  was  conducted  with  the 
same  polymer  concentration  as  the  first  cycle.  The 
infiltration  rate  (IR)  was  measured  in  each  case. 
With  one  exception,  the  IR  increased  as  the  poly- 
mer concentration  increased  for  all  soils  and  both 
waters.  The  IR  was  higher  with  WW  than  with 
CW  in  all  cases.  The  IR  decreased  successively 
from  the  first  through  the  third  cycle  due  to  dis- 
persion at  the  soil  surface  caused  by  drop  impact 
and   chemical   effects   of  the   applied   water.    Al- 
though the  IR  increased  during  the  first  cycle  with 
increasing  polymer  concentration,  the  highest  ef- 
fects were  obtained  at  5  and  10  mg/L  concentra- 
tions with  diminishing  effects  at  higher  concentra- 
tions. In  most  cases,  benefits  of  the  higher  concen- 
trations   were    observed    during    the    two    cycles 
when  polymers  were  not  added  to  the  water.  The 
IR  during  the  fourth  cycle  with  polymer  addition 
was  higher  than  for  the  second  and  third  cycle  but 
lower  than  for  the  first  cycle.  The  clay  concentra- 
tion in  the  effluent  from  CW  did  not  change  with 
polymer  addition  but  the  IR  changed  significantly. 
In  addition,  the  clay  concentration  in  the  effluent 
from  WW  was  very  much  lower  than  for  CW.  The 
IR   values   in   the  present   study   were  correlated 
with  the  results  of  a  flocculation  test  at  5%  signifi- 
cance. Therefore,  the  flocculation  test  appears  to 
be  a  useful,  quick  technique  for  determining  the 
relative  effectiveness  of  water  quality  and  polymer 
addition  on  IR.  (Author's  abstract) 
W88-06183 


♦Clays.  *Cationic  compounds.  *Watcr  quality. 
*Soil  dynamics.  Soil  mechanics.  Canal  water.  Well 
water.  Electron  microscopy. 

A  rainfall  simulator  study  was  conducted  in  the 
laboratory  to  investigate  the  effects  of  a  cationic 
polymer    (CP-14),    soil    column    thickness,    water 
quality,  and  initial  soil-water  content  on  infiltration 
rate  (IR)  and   clay   migration   through   soil.   The 
water  quality  variable  was  imposed  by  synthesizing 
waters    typical    of  canal    water    (CW)   and    well 
(WW)  water  from  the  San  Joaquin  Valley  in  Cali- 
fornia. The  main  difference  between   the  waters 
was  the  electrical  conductivity,  which  was  0.05 
and  0.70  dS/m  for  CW  and  WW,  respectively.  The 
IR  increased  with  increasing  polymer  concentra- 
tion, and  the  highest  incremental  effect  was  be- 
tween 0  and  5  mg/L  polymer.  The  effluent  clay 
concentrations  were  very  small  with  WW  but  high 
with  CW.  The  effluent  clay  concentrations  tended 
to  decrease  with  increased  polymer  concentration. 
The  IRs  increased,  whereas  the  effluent  clay  con- 
centrations decreased,  with  increased  soil  column 
thickness.  There  was,  however,  appreciable  migra- 
tion of  clay  beyond  the  30-cm  soil  thickness.  The 
IR  was  slightly  higher  and  the  effluent  clay  con- 
centration slightly  lower  in  initially  prewet  as  com- 
pared to  air  dry  soil.  If  clay  retention  in  columns 
clogged  pores,  the  IR  would  be  expected  to  de- 
crease as  soil  column  thickness  increases.  The  re- 
sults were  opposite,  suggesting  that  other  mecha- 
nisms were  involved.  The  formation  of  a  crust  at 
the  soil  surface  having  low  hydraulic  conductivity 
would   be   consistent    with    the   observed    results. 
Increased  polymer  concentrations  were  associated 
with    increasing    hydraulic    conductivity    of    the 
crust,  but  had  no  consistent  effect  on  the  hydraulic 
conductivity  of  the   underlying  layer.  Thus,   the 
main    treatment    effect    was   on    crust    formation. 
Scanning  electron  micrographs  showed  loose,  bare 
particles  on  the  soil  surface  underlain  by  a  dense 
compacted  layer  with  or  without  polymer  treat- 
ments.  Below  the  dense  layer  the  structure  was 
more  open.  Therefore,  under  the  present  experi- 
mental conditions,  crust  formation  appears  to  be  a 
more  significant  factor  affecting  IR  than  clogging 
of  pores  by  clay  migration.  The  relatively  small 
difference  in  IR  between  CW  and  WW  could  be 
larger  in  the  field  where  long-term  soil  clogging 
could  be  more  effective.  (Author's  abstract) 
W88-06184 


CRUST    FORMATION    AND    CLAY    MIGRA- 
TION EFFECTS  ON  INFILTRATION  RATE, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
A.  M.  Helalia.  J.  Letey,  and  R.  C.  Graham. 
Soil  Science  Society  of  America  Journal  SSSJD4. 
Vol.  52,  No.  1.  p  251-255,  January-February  1988. 
3  fig,  4  tab.  23  ref. 

Descriptors:   "Infiltration,   *Soil   crusts.   *Soil   dis- 
persants.   'Permeability    coefficient.    *Soil    water. 


METHOD  FOR  MEASURING  HYDRAULIC 
PROPERTIES  OF  BRITTLE  SOIL  HORIZONS, 

Stichting     voor      Bodemkartering.      Wageningen 

(Netherlands). 

H  R.  J.  Vroon.  L.  W.  Dekker,  and  J.  M.  H. 

Hendrickx. 

Soil  Science  Society  of  America  Journal  SSSJD4. 

Vol.  52.  No.  1,  p  292-295,  January-February  1988. 

2  fig.  2  tab.  1 5  ref. 

Descriptors:  *Hardpan  soils.  *Soil  horizons.  *SoiI 
porosity,  *Soil  moisture  retention.  *Hydrauhc 
properties,  *Permeability  coefficient.  Soil  water. 
Infiltration. 

A  method  is  presented  for  measuring  hydraulic 
properties  of  undisturbed  samples  of  brittle  soil 
horizons  oriented  vertically  or  horizontally.  A  soil 
pedestal  is  carved  out  in  situ  and  covered  with  a 
mixture  of  nitrocellulose  lacquer  and  thinner.  The 
saturated  hydraulic  conductivity  is  measured  by 
infiltrating  water  into  the  exposed  upper  surface 
and  by  collecting  it  below  the  exposed  lower  sur- 
face of  the  pedestal.  In  brittle  soil  horizons,  the 
method  yielded  more  representative  conductivity 
values  than  the  method  that  uses  steel  cylinders  For 
taking  'undisturbed'  soil  cores.  Measurements  ol 
water  retention  and  hydraulic  conductivities 
showed  that  the  latter  method  often  disturbed  the 
structure  of  the  sample.  Therefore,  artificially  high 
conductivity  values  were  obtained.  The  method 
presented  allows  measurement  of  vertical  and  hori- 
zontal conductivities  and  soil-water  retention  using 
the  same  sample.  The  method  is  simple  and  allows 
adjusting  the  sample  volume  to  the  phenomenon 
under  study.  Therefore,  the  method  facilitates  the 
study  of  hydraulic  properties  of  brittle  horizons. 
such  as  sandy  humus  hardpans.  (Author's  abstract) 
W88-06185 
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MECHANISMS  Ol  I  NSATI  RATED  HOW 
THROl  (.11  \  VOM  WIC  VNII  I  U  IK 
I  NDER  HUMID  CI  IMATIC  CONDITIONS, 

.1    Slum. ul. i 

Hydrological  Processes  HYPR1  I.  Vol  >.  No  I  p 
43-59,  January  1988   1 1  fig,  !  lab,  2  ref 

Descriptors    'Soil  water,  'Unsaturated  flow,  'In- 
filtration, 'Volcanic  ash  layer,  'Groundwater  re- 
charge,  'Humid  climates.  'Rainfall.   Soil   watet 
Caves,   tsotopic    tracers,   Kanto  Loam  formal  ion, 
Tritium,  Japan 

Soil  water  movement  in  the  unsaturated  /ones  of  a 
volcanic  ash  layer,  the  Kanto  I  oam  formation, 
was  investigated  using  environmental  tritium  .is  a 
tracer,  ["he  site  selected  is  a  flai  ground  surface  on 
a  terraced  upland  which  lias  a  deep  unsaturated 
/one  (about  20m)  with  a  relativelj  high  water 
content  (about  709! )  consisting  ol'  nearly  uniform 
Kanto  Loam  formation.  The  tritium  concentrations 
m  groundwater,  soil  waters  having  different  matric 
potentials,  precipitation,  and  the  seepage  water 
moving  through  the  formation  into  a  man-made 
cave  were  measured  to  characterize  the  rainfall- 
groundwater  recharge  process  and  the  effect  of 
large  pore  spaces  in  Ihe  formation  mentioned  by 
previous  studies.  Because  of  Ihe  humid  climate  of 
Japan,  there  appears  to  be  a  unique  soil  water  flow 
characteristic  which  may  involve  percolation 
through  large  pore  spaces  during  heavy  rainfall. 
However,  in  a  fine  grained  and  high  water  content 
soil  like  the  Kanto  Loam  formation,  the  existence 
of  this  flow  through  large  pore  spaces  does  not 
have  a  significant  effect  upon  the  whole  recharge 
process.  The  recharge  model  of  displacement  flow 
with  dispersion  is  useful  in  estimating  the  tritium 
concentration  profile  of  soil  water.  The  calculated 
result  shows  a  recharge  rate  of  2.5  mm/day.  The 
value  obtained  reflects  the  hydrological  character- 
istics of  the  uplands  covered  with  volcanic  ash. 
(Author's  abstract) 
W88-06264 


SOIL    SATURATION    PATTERNS    IN    STEEP 

CONVERGENT  HILLSLOPES  UNDER 

FOREST  AND  PASTURE  VEGETATION, 

Waikato  Univ.,  Hamilton  (New  Zealand).  Dept.  of 

Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  2E 

W88-06267 


modified  method  lo  calculate  soil  moistun  n  li  n 
lion  Inpui  data  foi  the  program  <  onsisi  ol  u  latu 
rated  moisture  content  and  a  minimum  o\  three 
v  alues  ol  soil  moisture  retention  \  measured  value 
of  saturated  hydraulic  conductivity  can  be  used  .is 
input  10  better  approximate  the  nnsaturated  hy- 
draulii  conductivitj  curves  to  field  conditions 
(Author's  abstract) 
\\  ss  06286 


SATURATED  AND  CAPILLARY  FRINGE 
GROUND-WATER  BEHAVIOR  NEAR  AN  EX- 
CAVATION, 

Research  Triangle  Inst..   Research  Triangle  Park, 

For  primary  bibliographic  entry  see  Field  5B 
W88-06277 


MRCON:  COMPUTER  PROGRAM  FOR  ESTI- 
MATING SOIL  MOISTURE  RETENTION  AND 
UNSATURATED   HYDRAULIC  CONDUCTIVI- 

Departmem  of  Agriculture.  Lethbridge  (Alberta) 
Groundwater  Section. 

L.  O.  Block.  M.  J.  Hendry,  and  G  W  Chan 
Ground  Water  GRWAAR.  Vol.  26.  No  2  p  218- 
221.  March-April  1988.  2  fig.  3  tab.  14  ref.  Alberta 
Agriculture.  Irrigation  Rehabilitation  and  Expan- 
sion Research  Program.  Farming  for  the  Future 
Project  No.  84-0109. 

Descriptors:  'Soil  moisture  retention.  *Soil  water. 
*Data  acquisition.  'Computer  programs.  ♦Hydrau- 
lic conductivity.  MRCON  program. 

MRCON  is  an  interactive  computer  program  de- 
signed to  approximate  soil  moisture  retention  and/ 
or  unsaturated  hydraulic  conductivity  for  soils 
MRCON.  which  is  written  in  BASIC,  uses  empiri- 
cal methods  obtained  from  the  literature  to  calcu- 
late   unsaturated    hydraulic    conductivity    and    a 


RAINFALL   INTAKE    RATES   ON    FIVE   SON 

PROFI1  IS. 

Agricultural     Research    Service,     lemple,    T'X. 

Grassland,  Soil  and  Water  Research  Lab. 

V   I    llausci.  and  I    W  Chichester 

American     Society    of    Agricultural     Engineers, 

transactions  I  AAFAJ.  Vol.  30,  No.  3,  p  670-675 

682,  May-June  19X7.  7  fig,  4  tab,  15  ref  USDA- 

ARS/Shell  Mining  Co..  Houston.   IX.  cooperative 

agreement  No.  58-7B30-2-453 

Descriptors:  "Infiltration,  'Rainfall  infiltration, 
'Soil  profiles.  Productivity.  Bunch  grass.  Clays. 
Mine  wastes.  Soil  horizons,  Coal  mining,  Texas. 
Morin  and  Benyamini  equation.  Density,  Sand, 
Soil  erosion.  Plant  growth 

The  water  relations  of  soils  often  determine  their 
productivity.  A  study  measured  rainfall  infiltration 
rate  on  perennial  bunch  grass  cover  grown  on  an 
undisturbed  claypan  soil,  minespoil.  and  three  dif- 
ferent depths  of  mixed  material  from  the  claypan 
soil  profile  placed  over  minespoil.  The  study  site 
was  on  a  proposed  lignite  surface-mine  area  in 
Milam  County,  east-central  Texas.  Because  the  soil 
was  crusted,  the  Morin  and  Benyamini  crusted-soil 
intake  rate  equation  was  used.  The  bulk  density 
varied  in  the  top  10  cm  of  soil,  but  there  was  no 
statistical  difference  between  values  from  the  dif- 
ferent soils  for  a  given  layer.  Rainfall  infiltration 
rate  was  very  low  on  minespoil  and  mixed  claypan 
soil.  Low  intake  rate  reduced  the  soil  water  avail- 
able for  plant  growth  and  was  a  contributing  factor 
to  the  deterioration  of  the  grass  where  the  thin 
sandy  A  horizon  of  the  claypan  soil  was  absent. 
The  mixed  claypan  soil  was  little  better  than  mine- 
spoil  as  a  new  surface  on  regraded  minespoil.  The 
data  also  demonstrate  that  erosion  of  the  sandy  A 
horizon  of  unmined  claypan  soils  may  seriously 
reduce  the  amount  of  water  stored  for  plant 
growth.  (Shidler-PTT) 
W88-06345 


HYDRAULIC  PROPERTIES  OF  SOILS  AS  AF- 
FECTED BY  SURFACE  APPLICATION  OF 
WASTEWATER, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 

Engineering. 

C.  J.  Clanton.  and  D.  C.  Slack. 

American     Society     of    Agricultural     Engineers 

Transactions  TAAEAJ,  Vol.  30.  No.  3.  p  683-687 

May-June   1987.   6   fig.   3   tab.    18   ref.   Minnesota 

Agricultural  Experiment  Station  Project  62. 

Descriptors:  'Hydraulic  properties.  'Soil  proper- 
ties, 'Wastewater  disposal.  'Septic  wastewater. 
'Land  disposal.  Soil  sealants.  Clay  loam.  Silt  loam. 
Loamy  sand.  Permeability  coefficient.  Darcy's 
equation. 

Wastewater  was  applied  to  three  soils  to  determine 
the  sealing  effect  or  change  in  hydraulic  proper- 
tics  Saturated  conductivities  of  disturbed  soils 
were  measured  weekly  under  laboratory  condi- 
tions over  a  40-wk  period.  Scum  and  sludge  layers 
periodically  removed  from  septic  tanks  were  sur- 
face applied  weekly  from  week  1 1  to  week  22. 
Saturated  conductivity  was  determined  by  using 
Darcy's  equation.  For  the  Lester  clay  loam  and 
Waukegan  silt  loam,  saturated  conductivities  of  the 
soils  were  less  than  the  saturated  conductivities  of 
the  wastewater  seal.  In  Hubbard  loamv  sand,  an 
immediate  seal  was  formed  due  to  the  application 
of  wastewater.  The  saturated  conductivity  contin- 
ued lo  decrease  for  the  12-wk  period  during 
wastewater  application.  When  wastewater  applica- 
tion was  terminated,  an  immediate  increase  in  the 
saturated  conductivity  occurred.  This  indicates 
sealing  is  affected  by  characteristics  of  wastewater 
during  each  application  rather  than  a  buildup  of 
organic  matter  on  the  surface.  Following  the  end 
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W88  06 147 


IRRIGATION,  DRAINAGE    WD  soil   s\l  ini- 

IV  l\  CRACKING  soil  S, 

California  Univ  .  Davis   Depl   ol   Vgrii  iiltui  il  I  n 

gineering. 

I  oi  primary  bibliographic  entry  see  Field  U 

W88-06356 


MEASUREMENT  OF  MATRIC  FLUX  POTEN- 
TIAL: A  SIMPLE  PROCEDURE  FOR  Till  HY- 
DRAULIC CHARACTERIZATION   OF  sons. 

Centre  for  Agrobiological  Research,  Waeenineen 

(Netherlands) 

H.  F.  M.  ten  Beige.  K    Mclscl.i.ii .  and  I 

Stroosnijder. 

Netherlands  Journal  of  Agriciillur.il  Science 
NETMAW,  Vol,  35.  No.  3,  p  371-384.  1987  6  fig, 
I  tab,  23  ref,  append 

Descriptors:  'Hydraulic  properties.  'Soil  water. 
'Soil  properties.  'Matric  flux  potential.  'Hydraulic 
conductivity.  Mathematical  studies.  Analytical 
studies. 

A  new  non-destructive  method  measure  soil  matric 
flux  potential  directly  as  a  function  of  water  con- 
tent. Soil  water  diffusivity  is  then  found  by  differ- 
entiation of  the  measured  curve.  The  steady-state 
method  is  based  on  a  two-parameter  expression  for 
matric  flux  potential  and  requires  few  observations, 
obtained  by  standard  equipment.  Specific  advan- 
tages are  the  method's  applicability  to  the  hydrau- 
lic characterization  of  thin,  brittle  or  hard  samples. 
Experimental  examples  are  presented  and  theoreti- 
cal analysis  of  errors  due  to  gravity  and  non- 
stationarity  is  included.  Where  "interest  is  in  the 
integral  characteristic  matric  flux  potential,  direct 
assessment  of  this  function  is  expected  to  be  more 
accurate  than  integration  of  a  measured  diffusivitj 
curve.  The  method  requires  little  labor  but  is  rela- 
tively slow.  (Author's  abstract) 
W88-06442 


SMALL    RAINFALL   SIMULATOR    FOR    THE 
DETERMINATION  OF  SOIL  ERODIBILITY, 

Agricultural  Univ..  Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2J 
W88-06444 


SOIL  EVAPORATION:  TEST  OF  A  PRACTI- 
CAL APPROACH  UNDER  SEMI-ARID  CONDI- 
TIONS, 

Netherlands    Univ.    Foundation    for    International 

Cooperation.  Malang  (Indonesia) 

For   primary    bibliographic   entry   see   Field    2D 

W88-06445 


COMPACTION  OF  SANDY  SOILS  FOR  IRRI- 
GATION MANAGEMENT, 

Haryana  Agricultural  Univ.,  Hissar  (India).  Dept. 

of  Soils. 

For  primary  bibliographic  entry  see  Field  3F 

W88-06446 


FIELD  CALIBRATION  OF  A  NEUTRON  MOIS- 
TURE METER  IN  A  CRACKING  GREY  CLAY. 

New  South  Wales  Dept.  of  Agriculture.  Narrabri 
(Australia).  Agricultural  Research  Station. 
For  primary  bibliographic  entry  see  Field  7B 
W88-06447 


TIME  SERIES  ANALYSIS  OF  SOIL  MOIS- 
TURE DATA. 

Virginia  Univ..  Charlottesville.  Dept.  of  Civil  En- 
gineering. 

S.  L.  Yu,  and  J.  F.  Cruise. 

IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters.  October  6-8. 
1981.  Burlington.  Ontario    Developments  in  Water 
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Science.  No.  17.  Elsevier  Scientific  Publishing  Co., 
New  York.    1982.   p  600-607.  6  fig.    1   tab,  7  ret'. 

Descriptors:  'Soil  water.  *Regression  analysis. 
"Time  series  analysis.  *Data  interpretation.  "Statis- 
tical  analysis.  Vegetation.  Rainfall.  Loblolly  Pine. 
Correlation  analysis.  Mathematical  studies.  Regres- 
sion analysis.  Evapotranspiration. 

Time  series  analysis  techniques  and  a  linear  autor- 
egressive  prediction  model  were  employed  in  an 
effort  to  examine  the  internal  structure  of  the  soil 
moisture  process.  The  data  were  generated  from  a 
study  of  soil  moisture  fluctuations  under  various 
vegetative  covers  which  was  conducted  during 
1950-55  at  the  Calhoun  Experimental  Forest  near 
Union.  South  Carolina.  There  were  a  total  of  5 
years  of  data  on  rainfall  amounts  and  total  soil 
moisture  to  a  depth  of  1.68  m.  However,  continu- 
ous daily  observations  were  available  without  any 
missing  observations  for  only  two  of  the  years. 
Consequently  these  730  daily  records  were  used. 
The  vegetation  cover  was  a  forest  of  Loblolly 
pine.  From  the  results  it  is  possible  to  make  several 
useful  conclusions.  (1)  The  presence  of  an  over- 
powering autocorrelation  in  soil  moisture  data 
makes  it  impossible  to  perform  Fourier  analysis  on 
this  series  because  of  the  "red  noise'  distortion  of 
the  frequency  spectrum.  For  the  same  reason,  no 
direct  correlation  can  be  obtained  between  the  raw 
soil  moisture  data  and  the  daily  rainfall  series.  (2) 
This  autoregressive  effect  or  correlation  in  the  data 
shows  a  very  high  persistence  out  to  at  least  150 
days.  Thus,  care  should  be  taken  when  performing 
statistical  analysis  on  soil  moisture  data  where  in- 
dependence assumptions  are  necessary.  (3)  A  first 
order  linear  autoregressive  model  adequately  de- 
scribes the  soil  moisture  data.  This  model  fits  the 
data  very  well  and  accounts  for  90%  of  the  vari- 
ance in  the  data.  (4)  Once  the  deterministic  compo- 
nents of  the  soil  moisture  series  have  been  re- 
moved, a  significant  correlation  is  obtained  be- 
tween the  residuals  and  the  rainfall  series.  (5)  The 
autoregression  analysis  indicated  that  on  the  aver- 
age about  1.5%  of  the  total  soil  moisture  is  lost 
each  day.  possibly  due  to  evapotranspiration.  when 
the  vegetation  cover  is  Loblolly  pine.  (See  also 
W88-06496)  (Lantz-PTT) 
W88-06542 


EFFECTS  OF  CROP  AND  SURFACE  IRRIGA- 
TION METHOD  ON  WATER  INTAKE  RATE 
OF  SOIL, 

Auburn  Univ.,  AL.  Dept.  of  Agricultural  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  3F. 
W  8  8-067  3  3 


W88-06735 


SOIL  EROSION  LOSSES  UNDER  FREEZE/ 
THAW  AND  WINTER  GROUND  COVER 
USING  A  LABORATORY  RAINFALL  SIMULA- 
TOR, 

Department  of  Agriculture,  Charlottetown  (Prince 

Edward  Island).  Research  Station. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-06781 


SUBSURFACE  IRRIGATION  AND  DRAINAGE 
ON   SANDY   SOIL   IN   SOUTHERN   QUEBEC, 

Sind  Agriculture  Univ.,  Tandojam  (Pakistan). 
For  primary  bibliographic  entry  see  Field  3F. 
W88-06784' 


MODELLING  OF  YIELD  OF  WINTER  WHEAT 
AS  A  FUNCTION  OF  SOIL  WATER  AVAIL- 
ABILITY, 

Soil  and  Water  Research  Inst.,  Tehran  (Iran). 

A.  A.  Farshi,  J.  Feyen.  C.  Belmans,  and  K.  De 

Wijngaert. 

Agricultural  Water  Management  AWMADF,  Vol. 

12,  No.  4,  p  323-339,  July  1987.  9  fig,  1  tab,  19  ref. 

Descriptors:  *Wheat,  "Crop  yield,  'Mathematical 
models,  *Soil  water,  *  Leaves.  *  Available  water, 
*Plant  growth.  "Irrigation,  Plant  physiology.  Bel- 
gium, India.  Iran,  Field  studies.  Climates.  Farming, 
Model  studies. 

Winter  wheat  field  data  from  three  different  eco- 
logical regions  were  used  to  evaluate  the  perform- 
ance of  the  Soil  Water  Leaf  Extension  of  Winter 
Wheat  and  Wheat  Growth  (SLEWW-WTGRO) 
model.  This  model  simulates  total  dry  matter  accu- 
mulation of  a  crop,  assuming  that  soil  water  is  the 
main  growth-limiting  variable.  Field  data  used  for 
the  validation  were  all  monitored  on  experimental 
sites  with  ample  nutrient  supply,  and  crop  disease 
and  weed  growth  were  kept  under  control.  The 
model  differs  from  other  modelling  approaches  in 
the  sense  that  the  model  itself  generates  the  leaf 
extension  without  losing  its  simplicity  or  increasing 
the  number  of  input  variables  considerably.  Com- 
parison of  the  simulation  results  with  the  data  of 
field  experiments  from  Belgium,  India,  and  Iran 
permitted  study  of  the  model  performance  under  a 
wide  range  of  climatic  and  farming  conditions. 
(Author's  abstract) 


UNIDIMENSIONAL  SOLUTE  TRANSPORT 
INCORPORATING  EQUILIBRIUM  AND 
RATE-LIMITED  ISOTHERMS  WITH  FIRST- 
ORDER  LOSS:  1.  MODEL  CONCEPTUALIZA- 
TIONS AND  ANALYTIC  SOLUTIONS, 
Institute  of  Nuclear  Sciences,  Lower  Hutt  (New 
Zealand). 
K.  R.  Lassey. 

Water  Resources  Research  WRERAO.  Vol.  24, 
No.   3.   p   343-350.   March    1988.   51    ref.  append. 

Descriptors:  *Soil  water,  "Groundwater  move- 
ment, *Solute  transport,  "Tracers,  "Mathematical 
models.  Simulation  analysis.  Isotherms. 

Analytic  solutions  to  the  advection-dispersion 
equation  for  unidimensional  solute  or  tracer  trans- 
port are  derived.  The  tracer  undergoes  both  sorp- 
tion and  first-order  loss.  Sorption  is  via  a  linear 
Freundlich  isotherm  in  tandem  with  rate-limited 
exchange  (after  Lapidus  and  Amundson).  An  arbi- 
trary tracer  input  is  postulated,  with  pulse  input 
and  step  input  specializations  given  detailed  con- 
sideration. Many  distinct  conceptual  models  of  uni- 
dimensional transport  are  mathematically  equiva- 
lent to  this  formulation,  including  a  model  of  ex- 
change between  mobile  and  immobile  water,  and 
including  models  with  selective  first-order  removal 
processes.  Ambiguities  in  interpreting  model  simu- 
lations of  experimental  data  have  two  origins:  more 
than  one  conceptual  model  is  a  contending  simula- 
tor; a  conceptual  model  may  be  mathematically 
overspecified  with  parameters.  The  interpretation 
of  experimental  data  in  terms  of  a  simple  conceptu- 
al model  is  hindered  by  the  lack  of  data  extensive 
enough  to  severely  test  such  a  model  or  to  distin- 
guish between  contending  models.  Despite  these 
difficulties,  simulation  of  a  BTC  can  shed  light  on 
the  limiting  kinetics  involved  even  if  the  sorptive 
processes  themselves  remain  unidentified.  (See  also 
W88-06791)(Sand-PTT) 
W88-06790 


VARIABILITY  OF  YIELD  OF  AN  IRRIGATED 
CROP  AND  ITS  CAUSES:  2.  INPUT  DATA  AND 
ILLUSTRATION  OF  RESULTS, 

Agricultural    Research    Organization.    Bet-Dagan 

(Israel).  Inst,  of  Soils  and  Water. 

E.  Bresler,  and  G.  Dagan. 

Water  Resources  Research   WRERAO,   Vol.   24, 

No.  3,  p  389-394,  March  1988.  2  fig,  15  ref. 

Descriptors:  "Irrigation,  "Crop  yield,  "Soil  proper- 
ties. "Agriculture,  Mathematical  models,  Model 
studies.  Salinity. 

The  data  needed  in  order  to  evaluate  the  impact  of 
the  variability  of  different  parameters  upon  crop 
yield  variability  were  collected  from  various 
sources  in  the  literature.  Two  fields  (Paoche  in  the 
United  States  and  Bet  Dagan  in  Israel),  which  had 
been  studied  extensively  in  the  past,  were  selected 
as  representative  for  a  wide  range  of  soil  condi- 
tions. In  a  similar  manner,  standard  values  of  the 
expectations  and  extreme  values  of  variances  of 
other  soil-plant-atmospheric  parameters  were  in- 
ferred from  the  literature.  The  adopted  values  are 
summarized  in  a  table.  The  dependence  of  the 
relative  yield  and  its  derivatives  upon  each  of  19 
parameters,  while  the  remaining  ones  are  kept 
fixed  at  their  standard  expected  value,  is  illustrated. 
(See  also  W88-06794  and  W88-06796)  (Author's 
abstract) 
W88-06795 


UNIDIMENSIONAL  SOLUTE  TRANSPORT 
INCORPORATING  EQUILIBRIUM  AND 
RATE-LIMITING  ISOTHERMS  WITH  FIRST- 
ORDER  LOSS:  2.  AN  APPROXIMATED  SIMU- 
LATION AFTER  A  PULSED  INPUT, 
Institute  of  Nuclear  Sciences,  Lower  Hutt  (New 
Zealand). 
K.  R.  Lassey. 

Water  Resources  Research  WRERAO,  Vol.  24, 
No.  3,  p  351-355,  March  1988.  3  fig,  7  ref.  append. 

Descriptors:  "Soil  water.  "Groundwater  move- 
ment, "Solute  transport,  "Tracers.  "Mathematical 
models.  Simulation  analysis.  Isotherms. 

A  simple  approximation  to  the  simulated  concen- 
tration history  at  a  position  in  a  unidimensional 
flow  path  downstream  of  an  idealized  (Dirac  delta 
function)  pulse  input  is  developed.  The  simulation 
model  incorporates  combined  Freundlich  and  rate- 
limited  isotherms  as  previously  formulated.  The 
approximation  circumvents  the  numerical  integra- 
tion which  the  simulation  would  otherwise  require; 
it  is  particularly  reliable  either  for  large  Peclet 
number  or  for  minor  kinetic  influence  upon  ex- 
change or  for  both,  and  it  is  superior  to  invoking 
the  'local  equilibrium  assumption'  as  an  approxima- 
tion. (Author's  abstract) 
W88-06791 


CONTINUUM  MODEL  FOR  WATER  MOVE- 
MENT IN  AN  UNSATURATED  FRACTURED 
ROCK  MASS, 

Sandia  National  Labs.,  Albuquerque,  NM.  Nevada 

Nuclear    Waste    Storage    Investigations    Projects 

Dept. 

R.  R.  Peters,  and  E.  A.  Klavetter. 

Water  Resources  Research  WRERAO,  Vol.   24. 

No.  3,  p  416-430,  March  1988.  12  fig,  2  tab,  42  ref. 

U.S.  Department  of  Energy  contract  DE-AC02- 

76DP00789. 

Descriptors:  "Path  of  pollutants,  "Soil  water.  "Ra- 
dioactive waste  disposal,  "Porous  media,  "Rocks. 
"Groundwater  movement.  Mathematical  models. 
Yucca  Mountain,  Nevada,  Hydraulic  conductivity. 

A  continuum  model  that  may  be  used  to  evaluate 
the  isothermal  movement  of  water  in  an  unsaturat- 
ed, fractured,  porous  medium  under  slowly  chang- 
ing conditions  was  developed  for  use  in  evaluating 
the  unsaturated  zone  at  the  Yucca  Mountain  site  as 
a  potential  repository  for  high-level  nuclear  waste. 
Thus  its  development  has  been  influenced  by  the 
conditions  thought  to  be  present  at  Yucca  Moun- 
tain. A  macroscopic  approach  and  a  microscopic 
approach  were  used  to  develop  a  continuum  model 
to  evaluate  water  movement  in  a  fractured  rock 
mass.  Both  approaches  assume  that  the  pressure 
head  in  the  fractures  and  the  matrix  are  identical  in 
a  plane  perpendicular  to  flow.  Both  approaches 
lead  to  a  single-flow  equation  for  a  fractured  rock 
mass.  The  two  approaches  are  used  to  calculate 
unsaturated  hydrologic  properties,  i.e.,  relative 
permeability  and  saturation  as  a  function  of  pres- 
sure head,  for  several  types  of  tuff  underlying 
Yucca  Mountain,  using  the  best  available  hydro- 
logic  data  for  the  matrix  and  the  fractures.  Rock 
mass  properties  calculated  by  both  approaches  are 
similar.  (Author's  abstract) 
W88-06799 

DETERMINING  SOIL  HYDRAULIC  PROPER- 
TIES BY  PARAMETER  ESTIMATION:  ON 
THE  SELECTION  OF  A  MODEL  FOR  THE 
HYDRAULIC  PROPERTIES, 

Agricultural    Research    Organization,    Bet-Dagan 

(Israel).  Volcani  Center. 

D.  Russo. 

Water  Resources  Research  WRERAO.   Vol.   24. 

No.  3.  p  453-459.  March  1988.  2  fig,  2  tab.  26  ref. 

Descriptors:  "Soil  water.  "Hydraulic  models,  van 
Genuchten  model.  Brooks-Corey  model.  Gardner 
model.  Model  studies.  Simulation  analysis.  Hy- 
draulic properties. 
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Pnrumetei   estimuiion  procedures  involving   solu 
the  in\  erse  flow    problem  pei  lineni  10  a 

transient  exp<  rimenl  constitute  .1  powerful  hod 

-'i  di  lermini  ic  ihi  soil  hydraulic  properties  rhree 
models  were  considered  the  van  Genuchten  (VG) 
and  Brooks  and  Core)  (BO  models,  and  the  expo- 
nential model  of  Gurdnei  foi  the  hydraul 
ductivity-soil  wntei  pressure  relationships,  coupled 
with  .1  new  expression  foi  the  soil  watei  content- 
soil-water-pressure  relationship  (GR)  model  I  01  .1 
given  model  the  soil  hydraulic  properties  wen 
determined  from  simulated  and  measured  outflow 
experiments  supplemented  with  water  content  at  .1 
soil  watei  pressure  head  ot  15.000  cm  H20,  using 
the  parametei  estimation  procedure  ol  Kool  et  al 
and  data  from  two  soils  .1  hypothetical  sandy  loam 
soil  (assumed  to  be  described  bj  the  VG  model) 
.ukI  .1  silt  loam  soil  In  the  case  of  the  hypothetical 
sand]  loam,  the  VG  model  was  found  to  be  the 
most  accurate  and  most  consistent  with  the  data 
I  he  performance  of  both  the  BC  ami  GR  models 
was  less  good  but  verj  similar  to  each  other.  In  the 
ease  of  ilie  silt  loam  soil,  the  VG  model  with 
additional  parameter  m.  which  accounts  for  the 
correlation  between  pores  and  for  the  flow  path 
tortuosity  (m=  2.02)  rather  than  a  constant 
m=0.5,  was  found  to  be  most  accurate  and  most 
consistent  with  the  data  The  performance  of  the 
DC  and  GR  models  was  similar  when  m  was 
considered  as  an  unknown  parameter  instead  of  a 
constant.  (Author's  abstract) 
W88-06802 


2H.  Lakes 


SEASONAL  CHANGES  OF  IONIC  CONCEN- 
TRATIONS IN  THE  VACUOLAR  SAP  Ol 
CHARA  VULGARIS  L.  GROWING  IN  A 
BRACKISH  WATER  LAKE. 

Bremen  Univ.  (Germany.  F.R.).  Fachbereich 
Chemie/Biologie. 

I    Winter,  M.  I.  B.  Meyer,  and  G.  O.  Kirst. 
Oeeologia  OECOBX.  Vol.  74,  No.   1,  p   122-127. 
November  1987.  4  fig.  2  tab,  19  ref. 

Descriptors:  'Limnology.  'Chara.  *Algae,  'Brack- 
tsh  water.  'Salinity.  *Lakes.  Ions.  Plant  growth. 
Plants.  Reproduction. 

The  composition  of  the  vacuolar  sap  of  Chara 
\  ulgaris  growing  in  a  brackish  water  lake  was 
estimated  weekly  over  2  years  (1984-1985).  The 
ionic  concentrations  of  the  main  cations  Na(  + ). 
K(+),  Ca(2  +  ).  and  Mg(2+)  and  the  anion  Cl(-) 
varied  depending  on  cell  age.  developmental  state, 
and  season.  The  average  of  all  measurements  (in 
mM)  was  Na(  +  ):  35.  K(  +  ):  106,  Ca(2  +  )  7 
Mg(2  +  ):  23.  Cl(-):  101,  S04(2-):  20.  and  P04(3): 
5.  At  the  onset  of  growth  in  May/June  the  ionic- 
content  was  lower  compared  to  the  mean  value  for 
the  year,  steadily  increasing  until  it  reached  its 
maximum  above  the  annual  mean  in  winter. 
During  the  period  of  fructification  (sexual  repro- 
duction: formation  of  antheridia  and  oogonia). 
when  up  to  100  mM  sucrose  was  accumulated  in 
the  vacuolar  sap.  ionic  content  was  lowest.  This 
resulted  in  a  fairly  constant  osmotic  potential 
throughout  the  year.  Mg(2+)  and  Ca(2+)  concen- 
trations were  correlated  with  the  physiological  age 
of  the  cells.  (Author's  abstract) 
W88-05935 


NITROGEN  MINERALIZATION  AND  DENI- 
TRIFICATION  IN  LAKE  MICHIGAN  SEDI- 
MENTS. 

National  Oceanic  and  Atmospheric  Administra- 
tion. Ann  Arbor.  Ml.  Great  Lakes  Environmental 
Research  Lab. 

W,  S.  Gardner.  T.  F.  Nalepa.  and  J.  M.  Malczyk. 
Limnology  and  Oceanography  LIOCAH.  Vol.  32. 
No.  6.  p  1226-1238.  November  1987.  6  Tig.  2  tab  46 
ref 

Descriptors:  'Nitrogen  mineralization.  'Sediments. 
'Water  chemistry.  'Lake  Michigan.  'Limnology. 
'Lakes.  'Sediment-water  interface.  Nitrogen.  Min- 
eralization, Nitrification. 

Organic  nitrogen  mineralization  mechanisms, 
fluxes,  and  fates  in  Lake  Michigan  sediments  were 


examined  h\  measuring  accumulation  rules  of  inor- 

gi in  in  laboratory  microcosms    Neithet 

ammonium  nor  nitrate  increased  substantially  in 
flow  cell  ot  sinn\  microcosms  of  offshore,  sih\ 
sediments  In  experiments  with  gustighl  chambers 
containing  'intact'  offshore,  sthv  sediment  cores 

(samples  al  45-  and    100-m  watei   depths),  the  lOtttl 

fluxes  ol    nitrogen   (Nli4t  i  ).   N03(-),   and    n.'i 

across  the  sediment-water  interlace  ranged  from  14 

to  51  microgram  atoms  N  sq  m/h  Nitrogen  gas 
accounted  foi  93  9831  of  the  total  inorganic  nitro- 
gen flux  from  the  sediment  to  the  water  Inputs  of 
.inorganic  nitrogen  via  mineralization  processes 
(mediated  b\  microbial  decomposition  and  inverte- 
brate excretion)  appeared  to  be  the  major  factors 
controlling  the  rates  of  both  nitrification  and  dem- 
triftcation  in  these  sediments.  1  he  overlying  water 
did  not  serve  as  a  significant  net  source  of  nitrate 
driving  the  denitrification  reaction.  These  results 
indicate  that  denitrification  is  a  dominant  sink  for 
mineralized  nitrogen  in  these  silty  Lake  Michigan 
sediments  and  that  (his  process  is  closely  coupled 
with  the  initial  mineralization  of  organic  nitrogen 
m  the  sediments.  (Author's  abstract) 
W88-05956 


CAUSES  OF  SEASONALITY  IN  THE  CHEMIS- 
TRY OF  A  LAKE  ON  THE  ORINOCO  RIVER 
FLOODPLAIN,  VENEZUELA, 

Colorado  Univ.  at  Boulder.  Dept.  of  Environmen- 
tal. Population,  and  Organismic  Biology. 
S.  K.  Hamilton,  and  W.  M.  Lewis. 
Limnology  and  Oceanography  LIOCAH.  Vol.  32, 
No.  6.  p  1277-1290.  November  1987.  7  fig.  2  tab.  40 
ref.  NSF  Grant  BSR  83-15410. 

Descriptors:  'Lakes.  'Lake  Tineo,  'Limnology, 
'Flood  plains.  'Seasonal  variation.  'Water  chemis- 
try. Rivers.  Venezuela,  Nutrients.  Biomass,  Algae, 
Nutrients.  Aquatic  vegetation.  Phytoplankton. 

Lake  Tineo.  which  lies  on  the  Orinoco  floodplam, 
passes  through  four  seasonal  phases  (filling, 
through-flow,  drainage,  and  isolation),  during 
which  the  lake  volume  changes  20-fold.  During 
filling  and  through-flow,  when  the  lake  is  inundat- 
ed by  river  water,  floating  grasses  (Paspalum 
repens)  and  phytoplankton  grow  rapidly,  causing 
depletion  of  inorganic  N  and  P  between  inflow  and 
outflow,  although  phytoplankton  biomass  does  not 
accumulate  because  of  flushing.  Inundation  of  the 
surrounding  forest  has  no  quantifiable  effects  on 
concentrations  of  major  ions  or  macronutrients. 
Following  through-flow,  phytoplankton  biomass 
accumulates,  and  high  abundances  of  blue-green 
algae  increase  N  in  the  lake  by  fixation  (15  kg/ha). 
Quantities  of  some  elements  released  by  decompo- 
sition of  floating  grasses  over  a  4-week  period  are 
very  high  in  relation  to  lake-water  inventories  (K, 
12hr; ;  CI,  66%;  organic  C.  170%;  N,  74%;  and  P, 
89%).  Mass  balance  for  Lake  Tineo  shows,  on  an 
annual  basis,  net  retention  of  N  (27%).  partly  be- 
cause most  nitrogen  fixation  is  limited  to  the  isola- 
tion phase,  and  P  (39%).  and  net  yield  of  inorganic 
C  (24%).  There  is  neither  detectable  net  retention 
nor  yield  of  organic  C,  major  cations,  sulfate,  or 
chloride.  The  major  chemical  transformation  of 
river  water  during  passage  through  the  lake  is 
conversion  of  inorganic  N  and  P  to  organic  forms. 
(Author's  abstract) 
W88-05957 


POSITIVELY  CHARGED  SUSPENDED  PARTI- 
CLES: STUDIES  IN  AN  IRON-RICH  RIVER 
AND  ITS  ESTUARY, 

University   of  East   Anglia.    Norwich   (England). 

School  of  Environmental  Sciences. 

P.  P.  New  ton.  and  P.  S.  Liss. 

Limnology  and  Oceanography  LIOCAH,  Vol.  32, 

No.  6,  p  1267-1276,  November  1987.  5  fig.  1  tab,  39 

ref. 

Descriptors:  'Acid  streams,  'Suspended  solids, 
'Particulate  matter,  'Rivers,  'Estuaries,  'Limnol- 
ogy. 'Iron,  'Electrophoresis.  Salinity.  Oxides, 
Metals.  Organic  matter.  Hydrogen  ion  concentra- 
tion, Acid  mine  drainage. 

Natural  particles  in  suspension  in  fresh,  marine, 
and  estuarine  surface  waters  generally  display  a 
narrow  range  of  negative  electrophoretic  mobili- 
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ins    I  lu    measured  mobilities  ore  thought   i"  be 

1  i  'mi'  'II1  'I  b)  anii   and  oxide  sin  in  i     .  lutings 

and  there  is  i  onsideruble  evidenci  foi  onlrol  l>> 
the  organic  coatings  Oxide-hydroxide  coatings 
can  control  (he  mobility  undei  conditions  found  in 

a    river    t\-d    by    acid-mini     drainage,    but    organic 

coatings,  when  present,  assume  overall  mobilit) 
control  Electrophoretic  measurements  show  posi- 
tively charged  rivei  panicles  acquiring  less  posi- 
tive and  then  negative  charges  in  estuarine  waters 
In  the  river  and  at  low  salinities  mobility  is  affect- 
ed by  the  pll  of  the  water  Al  higher  salinities  the 
OXide-hydroxide  character  is  less  evident,  and  par- 
ticles assume  the  negative  mobilities  normally 
found  in  natural  waters  and  attributed  to  organic 
surface  coalings.  (Author's  abstract) 
W88-05958 


ORIGIN  AND  COMPOSITION  OF  SURFACE 
SLICKS  IN  LAKES  OF  DIFFERING  TROPHIC 
STATUS, 

Lund  Univ.  (Sweden).  Dept.  of  Ecology. 

A.  Sodergren 

Limnology  and  Oceanography  LIOCAH.  Vol    32. 

No.  6,  p  1307-1316.  November  1987.  5  tab.  50  ref. 

Descriptors:  'Aligotrophic  lakes.  'Eutrophic 
lakes.  'Limnology.  'Surface  slicks.  'Trophic 
status,  'Lakes.  'Dystrophic  lakes.  Organic  carbon. 
Lipids.  Fatty  acids. 

The  chemical  and  biological  composition  of  fresh- 
water microlayers  was  followed  in  surface  slicks  of 
eutrophic.  oligotrophy,  and  dystrophic  lakes  and 
compared  with  conditions  in  the  subsurface  water. 
The  slicks  were  sampled  with  a  revolving  cylinder 
coated  with  hydrophilic  Teflon  which  collected  a 
layer  that  ranged  in  thickness  from  23  to  48  mi- 
crons when  collected  at  surface  pressures  of  3-8 
mN/m.  The  levels  of  organic  and  inorganic  resi- 
dues in  the  slicks  were  generally  higher  Than  those 
in  the  subsurface  water.  Particulate  organic  carbon 
was  enriched  to  a  significantly  greater  extent  in  the 
dystrophic  lake  than  in  the  three  other  lakes,  but 
no  relationship  between  trophic  status  and  dis- 
solved organic  carbon  (DOC)  enrichment  was 
noted.  Dissolved  lipids  were  enriched  by  factors  of 
2.6-5.2  but  represented  only  a  minor  fraction  of  the 
DOC  content  (5%)  of  the  microlayer.  The 
DOC:DON  ratio,  color.  UV  absorbance,  and  fatty 
acid  composition  of  the  slicks  suggested  that  most 
of  the  microlayer  components  were  derived  al- 
lochthonously.  Combining  the  results  of  chemical 
and  biological  observations  suggests  that  oligotro- 
phy lakes  may  be  partly  covered  by  a  thin  layer  of 
water  with  eutrophic  properties.  (Author's  ab- 
stract) 
W88-05959 


SOURCES  AND  FATE  OF  DISSOLVED  FREE 
AMINO  ACIDS  IN  EPILIMNETIC  LAKE 
MICHIGAN  WATER, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

W.  S.  Gardner.  J.  F  Chandler.  G.  A.  Laird,  and 
H.  J.  Carrick. 

Limnology  and  Oceanography  LIOCAH.  Vol.  32. 
No.  6,  p  1353-1362.  November  1987.  3  fig.  3  tab.  39 
ref. 

Descriptors:  'Amino  acids,  'Limnology.  'Lake 
Michigan,  'Lakes,  'Seasonal  variation.  Food 
chain.  Microbiology,  Phytoplankton.  Ammonium. 
Nitrogen.  Nutrients.  Biomass. 

A  seasonal  series  of  light-  and  dark-bottle  experi- 
ments was  conducted  on  epilimnetic  Lake  Michi- 
gan water  during  1986  to  examine  the  dynamics  of 
dissolved  free  amino  acids  (DFAA)  in  the  pelagic 
microbial  food  web.  When  microbial  uptake  sites 
were  saturated  with  DFAA,  net  primary  amine 
removal  rates  were  lower  in  light  than  in  dark 
bottles,  presumably  due  to  release  of  DFAA  by 
phytoplankton.  Release  rates  ranged  from  0.87  to 
3.5  ng-atoms  N  L/h  in  bottled  lake  water  held 
several  days  at  in  situ  temperatures.  Ammonium 
accumulation  rates  in  the  dark  ranged  from  <0.4 
to  4  nmol  L/h.  Ammonium  regeneration  was  en- 
hanced (up  to  3-8  nmol   L/h)  by  the  addition  of 
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DFAA  (0.94  micromolar)  to  uiifil.tered  lake  water. 
On  average,  the  increases  in  ammonium-N  accu- 
mulation equaled  losses  of  amino  acid  nitrogen 
from  the  same  water  samples  (ratio  =  1.01  (SE  = 
0.08.  n  =  29)).  This  suggests  that  Lake  Michigan 
mieroheterotrophs  may  deaminate  DFAA  and  not 
maintain  the  nitrogen  in  food-web  biomass.  (Au- 
thors abstract) 
W88-05960 


POPULATION  DYNAMICS  OF  THE  PARA- 
SITES IN  FUNDULUS  ZEBRINUS  IN  THE 
PLATTE  RIVER  OF  NEBRASKA, 

Nebraska  Univ. -Lincoln.  School  of  Biological  Sci- 
ences. 

J.  Janovy.  and  E.  L.  Hardin. 

The  Journal  of  Parasitology.  Vol.  73,  No.  4.  p  689- 
696.  August  1987.  10  fig.  5  tab,  22  ref. 

Descriptors:  *Parasites,  *Killifish,  *Population  dy- 
namics. *Fish.  Platte  River.  Nebraska.  Parasite 
populations.  Population  density.  Density,  Correla- 
tion analysis. 

The  population  dynamics  of  7  parasite  species  oi 
ecotypes  were  studied  in  the  plains  killifish.  Fun 
dulus  zebrinus.  at  a  single  collection  site  in  the 
South  Platte  River  of  Nebraska  for  5  years.  Para 
sites  were:  Myxosoma  funduli  (gill).  Trichodina  sp 
(gill).  Gyrodactylus  bulbacanthus  (gill).  Urocleidus 
fundulus  (gill).  Gyrodactylus  stableri  (body  sur- 
face), and  Neascus  sp.  (  =  Posthodiplostomum;  eye? 
and  body  cavity).  Parasite  densities,  prevalences 
and  variance/mean  ratios  are  reported  for  22  sam 
pies,  totally  447  fish,  over  the  summer  months 
Positive  correlations  were  obtained  between  densi- 
ty and  both  standardized  prevalence  and  log-trans- 
formed variance.  Urocleidus  fundulus  populations 
were  relatively  stable  with  low  densities  and  low 
variance/mean  ratios.  Most  other  species'  popula- 
tions exhibited  disproportionate  increases  in  aggre- 
gation with  increases  in  density.  The  Neascus  spe- 
cies showed  long-term  decreases  in  density  and 
prevalence  with  increases  in  river  flow  rates.  (Au- 
thor's abstract) 
W88-05961 


SUPRAPOPULATION  DYNAMICS  OF  BOTH- 
RIOCEPHALUS  ACHEILOGNATHI  IN  A 
NORTH  CAROLINA  RESERVOIR:  ABUN- 
DANCE, DISPERSION,  AND  PREVALENCE, 

Wake  Forest  Univ.,  Winston-Salem,  NC.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-05963 


GROWTH,  BIOMASS,  AND  FECUNDITY  OF 
BOTHRIOCEPHALUS  ACHEILOGNATHI  IN  A 
NORTH   CAROLINA  COOLING   RESERVOIR, 

Wake  Forest  Univ.,  Winston-Salem.  NC.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-05964 


WETLANDS:    FORTIFYING    FEDERAL    AND 
REGIONAL  COOPERATION, 

For   primary   bibliographic   entry   see   Field    5G. 
W88-06053 


LARGE-SCALE  COMPARISON  OF  FACTORS 
INFLUENCING  PHYTOPLANKTON  ABUN- 
DANCE IN  RIVERS,  LAKES,  AND  IMPOUND- 
MENTS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

D.  M.  Soballe.  and  B.  L.  Kimmel. 
Ecology  ECOLAR.  Vol.  68,  No.  6.  p  1943-1954, 
December  1987.  5  fig,  6  tab.  78  ref.  Department  of 
Energy  Contract  No.  DE-AC05-840R21400. 

Descriptors:  "Limnology.  "Ecosystems,  "Lakes. 
"Rivers.  "Phytoplankton.  Reservoirs,  Residence 
time.  Water  depth,  Streamflow.  Water  clarity. 
Algae.  Phosphorus.  Nutrients.  Model  studies. 
Trophic  level. 

The  ecological  structure  and  function  of  rivers, 
reservoirs,   and   natural    lakes  were   compared    to 


determine  the  relationships  between  algal  abun- 
dance and  physical-chemical  factors.  Data  sets 
used  were  the  National  Stream  Water  Quality  Ac- 
counting Network  and  the  National  Eutrophica- 
tion  Survey.  Discriminant  analysis  with  physical- 
chemical  variables  separated  these  three  types  of 
aquatic  systems  along  a  composite  gradient  that 
correlated  with  water  residence  time,  drainage 
area,  water  depth,  streamflow.  and  water  clarity. 
Natural  lakes  were  at  the  opposite  end  of  the 
gradient  from  rivers:  reservoirs  and  natural  lakes 
overlapped  extensively  and  did  not  form  a  useful 
dichotomy.  Algal  abundance  per  unit  of  phospho- 
rus increased  in  the  sequence: 
rivers < impoundments < natural  lakes,  which  par- 
alleled differences  in  water  residence  time.  Algal 
abundance  per  unit  of  phosphorus  did  not  differ 
significantly  among  the  three  systems  when  sys- 
tems with  similar  residence  times  were  compared. 
In  general,  algal  abundance  decreased  with  depth 
and  increased  with  residence  time.  Algal  counts  in 
natural  lakes  were  2-3  times  higher  than  m  rivers 
with  comparable  phosphorus  concentrations. 
Water  residence  time  appeared  to  be  a  useful 
system-level  index.  (Cassar-PTT) 
W88-06061 


IMPACT  OF  THE  HYDRODYNAMIC  CONDI- 
TIONS ON  THE  PRIMARY  PRODUCTION  IN 
AN  IMPOUNDED  RIVER, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 

lungswasserwirtschaft. 

J.  Loehr. 

Ecological  Modelling  ECMODT,  Vol.  39,  No.  3/ 

4.  p  227-245,  December  1987.  7  fig,  3  tab.  19  ref. 

Descriptors:  "Rivers,  "Reservoirs,  "Ecological  ef- 
fects, "Productivity,  "Primary  productivity.  "Phy- 
toplankton. Main  River,  Germany,  Photosynthesis, 
Model  studies.  Mathematical  models,  Turbulent 
flow.   Eutrophication.    Mixing.   Suspended   solids. 

Vertical  turbulence  is  an  important  factor  in  phyto- 
plankton development,  increasing  the  photosyn- 
thetic  productivity  by  up  to  a  factor  of  2.2.  A 
mathematical  model  was  developed  which  incor- 
porated various  effects  during  the  induction  period 
at  the  beginning  of  photosynthesis.  Measurements 
from  the  Main  River.  Federal  Republic  of  Germa- 
ny, and  its  impoundments  did  not  agree  with 
model  results  when  mixing  was  ignored.  For  dis- 
charges of  50  cu  m/sec  or  less,  the  reduction  of  the 
euphotic  depth  due  to  an  increase  in  suspended 
solids  concentration  caused  a  higher  productivity 
in  the  entire  water  column.  Conversely,  for  dis- 
charges higher  than  50  cu  m/sec,  productivity  and 
suspended  solids  concentrations  were  inversely 
correlated.  (Cassar-PTT) 
W88-06064 


GAS  EXCHANGE  ON  MONO  LAKE  AND 
CROWLEY  LAKE,  CALIFORNIA, 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

R.  Wanninkhof,  J.  R.  Ledwell,  W.  S.  Broecker. 
and  M.  Hamilton. 

Journal  of  Geophysical  Research  JGRCEY,  Vol. 
92,  No.  C13,  p  14567-14580.  December  1987.  9  fig, 
5  tab,  34  ref.  NASA  Grant  NAG  W-667. 

Descriptors:  "Limnology,  "Lakes,  "Gas  exchange, 
"Water  chemistry,  "Mono  Lake,  "Crowley  Lake, 
Sulfur  hexafluoride,  Wind  velocity,  Carbon  diox- 
ide. Carbon  isotopes.  Tracers. 

Gas  exchange  coefficients  were  determined  for 
freshwater  Crowley  Lake  and  for  saline  Mono 
Lake  through  the  use  of  a  man-made  purposefully 
injected  gas.  sulfur  hexafluoride  (SF6).  The  con- 
centration decreased  from  an  initial  value  of  40 
times  10  to  the  minus  12th  power  mol/L  to  4  times 
10  to  the  minus  12th  power  mol/L  for  Mono  Lake 
and  from  20  times  10  to  the  minus  12th  power 
mol/L  to  1  times  10  to  the  minus  12th  power  mol/ 
L  for  Crowley  Lake  over  a  period  of  6  weeks. 
Wind  speed  records  from  anemometers  on  the 
shore  of  each  lake  enabled  a  determination  of  the 
relationship  between  the  gas  exchange  coefficient  k 
and  wind  speed  u.  The  average  wind  speed  and 
average  exchange  coefficient  for  the  experiment 
were  identical  for  the  two  lakes  (u  sub  av  =  2.9  m/ 


g.  k  sub  av  =  2.5  cm/h),  despite  a  large  difference 
in  size  and  chemical  composition.  From  laboratory 
experiments  and  theoretical  calculations  it  is  esti- 
mated that  for  wind  speeds  observed  over  Mono 
Lake  from  July  until  December  1984  the  exchange 
of  C02  occurred  2-1/2  times  faster  than  without 
chemical  enhancement.  This  is  a  factor  of  4  lower 
than  needed  to  explain  the  high  invasion  rate  of 
14C  produced  by  nuclear  bomb  tests.  (Author's 
abstract) 
W88-06079 


PERIPHYTON    IN    LAKES    OF    DIFFERENT 
TROPHY, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-06091 


SEDIMENTATION  RATES  AND  SEDIMENT 
CORE  PROFILES  OF  238U  AND  232TH  DECAY 
CHAIN  RADIONUCLIDES  IN  A  LAKE  AF- 
FECTED BY  URANIUM  MINING  AND  MILL- 
ING, 

Beak  Consultants  Ltd.,  Mississauga  (Ontario). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06O92 


ENERGY  RESERVES  OF  THREE  ZOOPLANK- 
TON  SPECIES  FROM  TWO  LAKES  WITH  DIF- 
FERENT METAL  CONCENTRATIONS, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W 88-06093 


SIMILARITY  STRUCTURE  IN  THE  CONVEC- 
TIVE  BOUNDARY  LAYER  OF  A  LAKE, 

Western    Australia    Univ..    Nedlands.    Centre    for 

Water  Research. 

J.  M.  Brubaker. 

Nature  NATUAS,  Vol.  330.  No.  6150,  p  742-745. 

December  1987.  4  fig,  1  tab,  14  ref. 

Descriptors:  "Limnology,  "Lakes,  "Convection, 
"Model  studies,  "Boundary  layers,  "Thermal  strati- 
fication. Temperature,  Depth. 

Natural  convection  influences  a  variety  of  geo- 
physical phenomena,  including  daily  mixing  cycles 
in  the  atmosphere  and  in  surface  waters,  the  sea- 
sonal overturn  of  lakes,  and  global  climate  variabil- 
ity. Conceptual  models  of  convection  in  water  are 
primitive  and  based  on  very  limited  data,  particu- 
larly at  small,  dissipative  scales.  An  analysis  of 
microscale  data  from  the  convective  boundary 
layer  of  a  lake  indicates  a  complex  depth-depend- 
ence in  the  rate  at  which  temperature  fluctuations 
are  dissipated.  Suitably  scaled,  this  vertical  struc- 
ture is  remarkably  similar  to  that  found  in  the 
atmospheric  convective  boundary  layer,  stirred  by 
rising  "thermals'  of  buoyant  air  heated  at  the 
Earth's  surface.  This  comparison,  consistent  with 
recent  documentation  of  similarity  in  the  more 
uniform  vertical  structure  of  energy  dissipation, 
suggests  another  unifying  link  in  the  structure  and 
dynamics  of  convection  in  boundary  layers  of 
lakes,  oceans  and  the  atmosphere.  (Author's  ab- 
stract) 
W88-06108 


PHOTOSYNTHETIC  CAPACITY,  BICARBON- 
ATE AFFINITY  AND  GROWTH  OF  ELODEA 
CANDENSIS  EXPOSED  TO  DIFFERENT  CON- 
CENTRATIONS OF  INORGANIC  CARBON, 

Aarhus  Univ.  (Denmark).  Botanical  Inst. 
T.  V.  Madsen,  and  K.  Sand-Jensen. 
Oikos  OIKSAA,  Vol.  50,  No.  2.  p  176-182.  Octo- 
ber 1987.  5  fig,  3  tab,  21  ref. 

Descriptors:  "Limnology,  "Photosynthesis. 
"Elodea,  "Plant  growth,  "Inorganic  carbon.  "Bi- 
carbonates.  Sediments,  Lakes,  Carbon  dioxide,  Nu- 


Elodea  canadensis  Michaux.  collected  from  one 
population  was  grown  in  natural  and  enriched 
sediment    in    lakes    and    in    outdoor    flow-through 
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systems  providing  n  range  ol  bicarbonate  conceit 
trillions  from  0  I  10  2  2  niM  .u  essentially,  constant 
C02  concentrations  (atmospheric  equilibrium) 
I  aborntory  experiments  performed  aftet  3-6  wk  of 
growth  showed  thai  carbon-saturated  photosyn- 
tnetic  i. iii.'s  and  relative  bicarbonate  affinity  of 
Elodea  were  independent  of  the  different  bicarbon- 
ate concentrations  that  tins  species  was  exposed  to 
during  development  Elodea  maintained  .i  high  af- 
finity for  bicarbonate  even  at  lov>  ambient  bicar- 
bonate concentrations,  approaching  the  bicarbon- 
ate compensation  point.  Elodea  growing  in  fertil- 
ized sediments  had  1.1-2.0  times  higher  N  concen- 
trations and  I  1-2  5  nines  higher  chlorophyll  con- 
centrations than  unfertilized  plants.  Photosynthetic 
rates  and  relative  bicarbonate  affinity  were  interre- 
lated and  increased  linearly  with  increasing  chloro- 
phyll content.  These  results  suggest  that  chloro- 
phyll concentrations  and  energization  capacity  of 
Elodea  arc  coupled  so  thai  high  chlorophyll  con- 
centrations arc  associated  with  increased  capacity 
for  active  bicarbonate  uptake  and  carbon  fixation 
Actual  rates  of  photosynthesis  and  growth  of  nutri- 
ent-satiated plants  increased  almost  linearly  with 
increasing  bicarbonate  concentrations  in  the  sur- 
rounding water  up  to  I  or  2  inM.  Photosynthesis 
was  severely  carbon  limited  at  0.1  mM  dissolved 
inorganic  carbon  (DIC)  and  development  was 
poor.  These  results  show  that  low  DIC  concentra- 
tions as  found  in  softwater  lakes  are  critical  to 
growth  and  long-term  survival  of  Elodea.  (Au- 
thor's abstract) 
W88-06109 


CLIMATE  FLUCTUATIONS  AND  RECORD- 
HIGH  LEVELS  OF  LAKE  MICHIGAN. 

Illinois  State  Water  Survey  Div..  Champaign.  Cli- 
matology and  Meteorology  Section. 
S.  A.  Changnon. 

Bulletin  of  the  American  Meteorological  Society 
BAMIAT,  Vol.  68.  No.  11.  p  1394-1402.  Novem- 
ber 1987.  7  fig.  2  tab.  36  ref.  NSF  Grant  ATM-84- 
13043. 

Descriptors:  "Climate.  Take  Michigan,  *Water 
level,  'Limnology,  "Lakes,  "Rainfall.  Basins, 
Weather.  Great  Lakes.  Illinois. 

Lake  Michigan  reached  record-high  levels  during 
1985  and  1986  just  10  years  after  attaining  its 
previous  record  highs  of  this  century.  The  climate 
of  the  basin  has  become  cloudier  and  cooler  over 
the  past  40  years,  leading  to  decreased  evaporation 
and  transpiration,  but  the  principal  factor  for  the 
increased  water  in  the  basin  is  extremely  heavy 
precipitation  in  the  most  recent  15  years.  Precipita- 
tion in  this  15-year  period  averaged  107%  above 
the  90-yr  average,  and  since  1970  only  two  years 
have  been  dry  and  10  have  been  classified  as  wet, 
or  much  above  normal.  No  other  prior  period  has 
experienced  comparably  wet  conditions  since  qual- 
ity basin-wide  records  began  in  1895.  The  current 
record-high  levels  on  Lake  Michigan  and  all  other 
Great  Lakes  are  producing  a  mixture  of  impacts 
including  advantages  to  shipping  and  hydropower 
generation  and  disadvantages  to  shorelines.  Most 
of  the  impacts  on  Lake  Michigan  have  been  disas- 
trous with  beaches  destroyed,  shorelines  eroded, 
and  near-shore  structures  badly  damaged.  Illinois, 
with  its  high-valued  101-km  shoreline,  is  involved 
in  a  myriad  of  very  costly  adjustments  being  per- 
formed by  individuals,  lakeside  communities,  and 
state  agencies.  The  federal  government  is  reacting 
and  attempting  solutions,  such  as  altered  flows 
between  the  lakes  and  increased  diversions.  How- 
ever, outlooks  call  for  sustained  high  levels  for  at 
least  the  next  six  years  and  with  no  major  means  to 
sizably  reduce  levels  in  sight,  damages  and  costly 
adjustments  will  continue  into  the  foreseeable 
future.  The  situation  illustrates  how  our  complex 
society  has  become  vulnerable  to  climate  fluctua- 
tions. In  such  a  regional  case  where  any  extreme 
has  advantages  and  disadvantages  to  different  eco- 
nomic interests,  isolated  solutions  to  ameliorate 
losses  are  difficult  to  achieve  and  often  ineffectual, 
with  resolution  most  likely  needed  at  the  regional 
policy  level.  (Author's  abstract) 
W88-061I7 


MODERN  DOLOMITE  DEPOSITION  IN  CON- 
TINENTAL, SALINE  LAKES,  WESTERN  VIC- 
TORIA, AUSTRALIA, 


Monash  Univ.,  Clayton  (Australia)  Depl  of  Geo 

raphy  and  Cenozonic  Research  Unit 

P  IV  Deckker,  ami  W  M   I  asl 

Geology  OYGYB,  Vol,  Id.  No    i.  p  29.12    lanu 

.11  \  1988,  fig  2.  tab  2.  29  ref 

Descriptors:  "Saline  lakes.  "Saline  water,  "Playus, 
'Carbonates,  "Dolomite,  Calcite,  Alkalinity,  Mag 

ncsiuin.  1  akes.  Australia,  Chemical  precipitation 

Macrocrystalline  dolomite  forms  a  major  constitu- 
ent of  Holoccnc  sediments  o(  numerous  continen- 
tal, saline  playa  lakes  111  southeastern  Australia 
The  lake  waters  arc  highly  supersaturated  with 
respect  lo  dolomite  as  well  as  other  Mg  carbon- 
ates, but  undersaluraled  or  near  saturation  with 
respect  to  calcite  and  aragonite.  The  dolomite 
shows  no  replacement  textures  and  is  most  likely 
formed  by  direct  precipitation.  Conditions  in  these 
lakes  that  appear  conducive  to  the  precipitation  of 
dolomite  are  (1)  high  salinity,  (2)  high  Mg/Ca 
ratios,  and  (3)  high  alkalinity.  The  moderate  sulfate 
levels  of  the  brines  do  not  seem  to  be  inhibiting 
carbonate  precipitation.  (Author's  abstract) 
W88-06138 


INFLUENCE  OF  OXYGEN  CONCENTRATION 
ON  THE  DISTRIBUTION  OF  MYSIS  RELICTA 
LOVEN  IN  A  EUTROPHIC  TEMPERATE 
LAKE, 

Trent  Univ.,   Peterborough  (Ontario).   Watershed 

Ecosystems  Program. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-06141 


MODEL-ASSISTED  EVALUATION  OF  ALTER- 
NATIVE HYPOTHESES  TO  EXPLAIN  THE 
SELF-PROTECTION  MECHANISM  OF  LAKES 
DUE  TO  CALCITE  PRECIPITATION, 

Akademie  der  Wissenschaften  der  DDR.  Jena. 
Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 
ted Therapie. 

R.  Koschel,  J.  Benndorf.  G.  Proft,  and  F 
Recknagel. 

Ecological  Modeling  ECMODT.  Vol.  39,  No.  1/2, 
p  59-65.  November  1987.  3  fig,  2  tab,  9  ref. 

Descriptors:  "Simulation  analysis.  "Model  studies. 
"Self  purification,  "Eutrophication,  "Limnology. 
"Lakes,  "Calcite,  "Chemical  precipitation.  Hard- 
ness. Algae.  Phosphates,  East  Germany,  Epilim- 
nion,  Sedimentation  rates,  Lake  Stechlin,  Lake 
Dagow,  Lake  Breiter  Luzin,  Phosphates. 

The  most  probable  hypotheses  to  explain  the  con- 
trol mechanism  of  epilimnetic  calcite  precipitation 
in  hard-water  lakes  were  specified  as  scenarios 
simulated  by  means  of  the  model  SALMO,  and 
compared  with  measurements  in  the  lakes  Stechlin. 
Dagow.  and  Breiter  Luzin.  The  following  conclu- 
sions can  be  derived:  (1)  Calcite  precipitation  plays 
an  important  role  in  controlling  the  productivity 
and  acts,  therefore  as  a  factor  stabilizing  the  low 
trophic  state  of  the  hard-water  lakes.  (2)  The  domi- 
nating mechanism  is  the  increased  sedimentation 
velocity  of  algae  due  to  calcite  precipitation.  (3) 
The  co-precipitation  of  P04-P  plays  a  subordinate 
role.  (Author's  abstract) 
W88-06163 


EFFECTS  OF  LOAD  REDUCTIONS  ON  THE 
WATER  QUALITY  OF  A  LARGE  SHALLOW 
LAKE, 

Magyar  Tudomanyos  Akademia,  Budapest.  Szami- 
tastechnikai  es  Automatizalasi  Kutato  Intezete. 
T.  Kutas,  and  S.  Herodik. 

Ecological  Modeling  ECMODT.  Vol.  39.  No.  1/2. 
p   85-89.   November    1987.    1    fig,    10  tab.    14  ref. 

Descriptors:  "Mathematical  models,  "Hydrologic 
models.  "Model  studies,  "Phosphorus  removal, 
"Water  quality  control,  "Simulation  analysis,  "Eu- 
trophic  lakes.  Water  quality.  Shallow  water.  Load 
distribution.  Seasonal  variation.  Tertiary 
wastewater  treatment.  Lake  Balaton,  Hungary. 

The  process  of  eutrophication  has  threatened  the 
viability  for  recreation  of  the  largest  lake  in  Middle 
Europe,  Lake  Balaton.  For  studying  and  simulat- 
ing this  system  a  deterministic  model  (a  system  of 


Lakes— Group  2H 

diffen  mini  equations)  hu  been  con  itrui  led  I  hi 
foui  basins  of  tin-  lake  are  described  In  the  same 

1  1   Mid  ilk   models  of  basins  are  concatenated 

by  hydrological  throughflow  Die  one-basin  model 
with  us  leu  stute  variables  describes  the  main  mass 
transport  processes  in  the  pefagii  zom  nl  the  lake 
and  in  ihc  sediment,  becuuse  the  lake  is  shallow 

I  In'  model  can  simulate  seasonal  changes  and  is 
able    lo    forecast    the   effect    of  sonic    measures   on 

water  quality  in  the  short   term    The  simulation 

runs   showed    that    the    measures   can    be   effecti 
when    the    phosphorus-removing    water-dam    sys- 
tems   involved    in    tertiary     treatment    of    sewage 
water    work    at    a    high    rale     (Author's   abstract) 
W88-06I65 


PRINCIPLES  OF  COMPUTER-AIDED  EVENT 
SIMULATION  IN  MARINE  ECOLOGY, 

Akademiya  Nauk  SSSR.  Moscow    Vychislitelnyi 
Tsentr. 

For  primary  bibliographic  entrv  see  Field  7C. 
W88-06166 


TWO  APPROACHES  TO  GENERALIZED  ECO- 
SYSTEM MODELING:  THERMODYNAMIC 
AND  CYBERNETIC, 

Akademie  der  Wissenschaften  der  DDR,   Berlin. 
Inst,  fuer  Geographie  und  Geooekologie. 
For  primarv  bibliographic  entry  see  Field  7C. 
W88-06167 


STRUCTURAL  CONTROL  STRATEGIES  IN 
AQUATIC  ECOSYSTEMS, 

Ceskoslovenska    Akademie    Ved,    Prague.    Ustav 

Teorie  Informace  a  Automatizace. 

L.  Bakule,  and  M.  Straskraba. 

Ecological  Modeling  ECMODT.  Vol.  39,  No.  1/2. 

p  171-180,  November  1987.  8  ref. 

Descriptors:  "Mathematical  models.  "Structural 
models,  "Predation.  "Model  studies.  "Ecosystems. 
Simulation  analysis.  Comparison  studies. 

Three  different  control  strategies  were  designed 
for  a  class  of  structural  nonlinear  predator-prey 
aquatic  models  (nutrient-herbivore-predator)  with 
natural  and  human  control  separated.  The  optimal 
open-loop  control,  the  open-loop  Stackelberg  strat- 
egies and  the  local  multiple  predator-prey  models 
control  employing  the  network  flow  strategy  are 
described.  (VerNooy-PTT) 
W88-06168 


SEASONAL  PORE  WATER  DYNAMICS  IN 
MARSHES  OF  BARATARIA  BASIN,  LOUISI- 
ANA, 

New  Mexico  State  Univ..  Las  Cruces.  Dept.  of 
Agronomy. 

For  primary  bibliographic  entry  see  Field  2L. 
W88-06179 


RESERVOIR      SAFETY      PROGRAMME      IN 
NORTHERN  IRELAND, 

For  primary  bibliographic  entry  see  Field  8A. 
W88-06201 


MICROCYSTIS  AERUGINOSA  AS  AN  ORGAN- 
OHALOGEN  PRECURSOR, 

National  Inst,  for  Water  Research.  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5F. 

W88-06225 


SOLUTE  CONCENTRATIONS  IN  THE  LOWER 
NIGER  RIVER  AND  THE  SOURCE  ROCK 
CONTRIBUTION, 

Ogun  State  Univ..  Ago-Iwoye  (Nigeria).  Dept.  of 

Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-06262 


REMOTELY    OPERATED    SEEPAGE    METER 
FOR   USE   IN   LARGE   LAKES   AND   RIVERS, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Geological/ 
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Geophysical  Sciences. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-06279 


PHYSIOLOGICAL  RESPONSES  IN  TWO  POP- 
ULATIONS OF  ANDROPOGON  GLOMERA- 
TUS  WALTER  B.S.P.  TO  SHORT-TERM  SA- 
LINITY, 

Duke  Univ..  Durham.  NC.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-06289 


STATUS  OF  SELECTED  ORGANICS  IN  THE 
LAURENTIAN  GREAT  LAKES;  AN  OVER- 
VIEW OF  DDT,  PCBS,  DIOXINS,  FURANS, 
AND  AROMATIC  HYDROCARBONS, 

National  Fisheries  Contaminant  Research  Center, 

Columbia.  MO. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-062% 


ATMOSPHERIC    WET    SULPHATE    DEPOSI- 
TION AND  LAKEWATER  CHEMISTRY, 

Corvallis  Environmental  Research  Lab..  OR. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06304 


DEOXYGENATING  EFFECT  AND  TOXICITY 
OF  GROUND-UP  DRIED  CONIFEROUS  NEE- 
DLES AND  DECIDUOUS  LEAVES  OF  CANA- 
DIAN TREES  IN  WATER:  A  PRELIMINARY 
STUDY  IN  COMPARISON  WITH  LITTER  OF 
EUROPEAN  TREES, 

Strasbourg- 1  Univ.  (France).  Fraculte  de  Pharma- 
cie. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06313 


FIFTY  YEARS  OF  PHYSICAL  INVESTIGA- 
TIONS AND  RELATED  LIMNOLOGICAL 
STUDIES  ON  LAKE  ERIE,  1928-1977, 

Wisconsin    Univ. -Milwaukee.    Center    for    Great 
Lakes  Studies. 
C.  H.  Mortimer. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.  4,  p  407-435,  1987.  15  fig.  3  tab,  109  ref. 
National  Water  Research  Institute  Contract 
02SE.KW405-3-0129  and  Great  Lakes  Environ- 
mental Research  Contract  83  RAA  02352. 

Descriptors:  *Reviews,  *Sediments,  *Water  chem- 
istry. *Hydrodynamics,  *Lake  Erie,  "Limnology, 
Great  Lakes.  Lakes.  Surveys,  Basins. 

The  principal  findings  of  hydrodynamic  and  relat- 
ed chemical  and  sedimentological  studies  in  Lake 
Erie  are  reviewed  beginning  with  the  1928/29 
cooperative  surveys  of  the  central  and  eastern 
basins  and  ending  with  the  (also  cooperative) 
'Project  Hypo'  and  the  papers  assembled  in  the 
1976  special  number,  'Lake  Erie  in  the  Early  Sev- 
enties'. Attention  is  also  drawn  to  the  far-reaching 
and  interweaving  influence  of  the  physical  phe- 
nomena on  biological  and  sedimentological  proc- 
esses operating  in  the  lake.  Where  needed  to  place 
the  half-century's  findings  in  context  some  refer- 
ences to  work  published  before  1928  or  after  1977 
are  also  included.  The  review  examines:  surface 
surges  and  seiches;  thermal  stratification  and  its 
coupling  with  the  distribution  of  oxygen  and  phos- 
phorus in  bottom  water;  long-term  and  short-term 
circulation  patterns;  sedimentation  and  sediment 
transport.  (Author's  abstract) 
W88-06392 


METEOROLOGICAL  FORCING  AND  WATER 
LEVEL  FLUCTUATIONS  ON  LAKE  ERIE, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
P.  F.  Hamblin. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.  4,  p  436-453,   1987.   12  fig,  4  tab,  33  ref. 

Descriptors:  'Meteorology,  *Winds,  *Water  level, 
*Storm  surges.  *Hydrodynamics.  *Lake  Erie, 
'Limnology,  Great  Lakes.  Lakes,  Surveys,  Model 
studies.  Mathematical  studies.  Equations,  Estimat- 
ing. Prediction,  Seiches. 


Analyses  of  both  overlake  wind  and  water  level 
data  in  Lake  Erie  are  presented  for  the  summer 
periods  of  1979  and  1980.  The  new  data  sets  were 
compared  to  the  more  conventional  land-based 
data  and,  where  appropriate  to  the  results  of  sever- 
al numerical  models.  Differences  between  land- 
based  and  open-water  data  are  particularly  signifi- 
cant on  the  shorter  time  scales  of  a  few  hours  to 
several  days  in  length  (for  winds  and  less  than  a 
few  hours  in  the  case  of  water  levels).  In  practical 
applications  of  Lake  Erie  meteorological  forcing 
functions  these  differences  are  shown  to  be  impor- 
tant to  such  problems  as  storm  surge  forecasting. 
Thus,  further  research  into  the  relation  between 
land-based  and  lake-based  forcing  is  recommended. 
(Author's  abstract) 
W88-06393 


HEAT  BALANCE  AND  HEAT  STORAGE  ESTI- 
MATES FOR  LAKE  ERIE,  1967  TO  1982, 

National  Water  Research  Inst..  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
W.  M.  Schertzer. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.  4,  p  454-467.   1987.   11  fig.  3  tab,  29  ref. 

Descriptors:  *Heat  budget,  'Seasonal  variation, 
'Lake  Erie,  'Limnology,  Great  Lakes.  Lakes.  Sur- 
veys, Physical  properties,  Hydrodynamics,  Cli- 
mate, Heat. 

Lakewide  surface  heat  flux  and  components  were 
computed  for  Lake  Erie  from  detailed  measure- 
ments conducted  during  the  stratified  season  from 
1967  to  1982.  These  results  were  formed  into 
monthly  means  and  compared  to  other  long-term 
estimates  for  the  period  1952  to  1968,  thus  provid- 
ing a  review  of  the  climatological  estimate  of  the 
range  and  variability  of  these  parameters.  Details 
of  the  lakewide  monthly  means  of  pertinent  hydro- 
meteorological  and  limnological  observations  are 
briefly  outlined.  Lake  Erie  heat  storage  was  de- 
rived from  intensive  lakewide  temperature  surveys 
from  1967  to  1982.  A  verification  of  the  computed 
surface  heat  flux  estimates  was  accomplished  by 
comparison  between  measured  heat  storage  and 
computed  heat  storage  which  is  based  on  the  sum- 
mation of  daily  heat  flux  calculations.  A  positive 
residual  of  2.557  cal/sq  cm  is  estimated  for  the 
long-term  heat  budget.  Comparisons  of  the  meas- 
ured and  computed  heat  storage  for  individual 
years  over  the  15-year  period  shows  good  agree- 
ment for  most  years.  (Author's  abstract) 
W88-06394 


SEASONAL  THERMAL  CYCLE  OF  LAKE 
ERIE, 

National  Water  Research  Inst..  Burlington  (Ontar- 
io). Lakes  Research  Branch. 

W.  M.  Schertzer,  J.  H.  Saylor,  F.  M.  Boyce.  D.  G. 
Robertson,  and  F.  Rosa. 

Journal  of  Great  Lakes  Research  JGLRDE.  Vol. 
13,  No.  4,  p  468-486,  1987.  8  fig,  33  ref. 

Descriptors:  'Heat  budget,  'Thermoclines.  'Water 
temperature,  'Lake  Erie,  'Limnology,  Hydrodyn- 
amics, Great  Lakes,  Lakes,  Surveys.  Physical 
properties,  Winds. 

The  seasonal  water  temperature  characteristics  of 
Lake  Erie  and  the  1979  and  1980  thermal  structure 
in  the  central  basin  are  summarized.  Ice  cover 
extends  over  90%  of  Lake  Erie  most  winters. 
Minimum  surface  temperature  usually  occurs  in 
February  (0.1  deg  C)  but  fully  mixed  conditions  at 
1  deg  C  or  less  occur  in  January  with  isothermal 
conditions  at  1  deg  C  occurring  from  mid-Febru- 
ary to  mid-March.  The  thermal  bar  advance  lasts 
about  5  to  6  wk  from  April  to  mid-May  and 
permanent  stratification  usually  begins  in  mid-June 
with  maximum  heat  storage  in  mid-August  and 
overturn  in  mid-September.  The  central  basin  ther- 
mocline  position  varies  significantly  from  year  to 
year,  the  variability  of  the  upper  and  lower  meso- 
limnion  boundaries  being  as  large  as  10  m.  Ther- 
mocline  position  shows  some  dependence  on  pre- 
vailing meteorological  conditions  and  has  implica- 
tions to  the  development  of  central  basin  anoxia. 
Temperature  increases  and  decreases  depicted  on 
isotherm  plots  for  stations  in  the  central  basin  show 
correspondence    with    peak    wind    stress    events. 


During  fragile  stability  conditions,  even  moderate 
wind  stresses  of  less  than  0.5  dynes/sq  cm  are 
capable  of  producing  upper  layer  deepening.  Epi- 
sodes of  complete  vertical  mixing  in  response  to 
high  yvind  stresses  of  3  dynes/sq  cm  during  storm 
periods  were  observed.  Double  thermoclines  were 
evident  at  several  locations  within  the  basin  and 
temperature  changes  resulting  from  an  influx  of 
hypolimnetic  water  from  the  Pennsylvania  Ridge 
is  documented.  Periods  of  hypolimnetic  entrain- 
ment  were  clearly  observed  along  with  thermo- 
cline  tilting  of  1  to  2  meters  toward  the  south. 
(Author's  abstract) 
W88-06395 


STUDIES  OF  LARGE-SCALE  CURRENTS  IN 
LAKE  ERIE,  1979-80, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor.  MI.  Great  Lakes  Environmental 
Research  Lab. 

J.  H.  Saylor,  and  G.  S.  Miller. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.  4,  p  487-514,  1987.  27  fig.  37  ref. 

Descriptors:  'Water  currents,  'Water  temperature, 
'Lake  Erie,  'Limnology,  Great  Lakes,  Lakes,  Sur- 
veys, Hydrodynamics.  Model  studies.  Mathemati- 
cal studies.  Equations,  Estimating,  Prediction, 
Basins.  Gyres,  Physical  properties,  Wind.  Seiches. 

Currents  and  water  temperatures  were  recorded  at 
a  large-scale  grid  of  fixed  moorings  in  Lake  Erie 
from  May  1979  through  June  1980.  Currents  meas- 
ured in  the  lower  half  of  the  central  basin  water 
column  were  mostly  return  flows  (beneath  the 
surface  wind  drift)  driven  by  the  surface  pressure 
gradient.  Often  observed  was  a  complex  system  of 
Lake  Erie  circulation  gyres  as  predicted  by 
models.  Another  common  occurrence  was  for  one 
of  the  central  basin  gyres  to  become  dominant  and 
envelop  the  whole  basin  in  either  uniform  clock- 
wise or  anticlockwise  flow.  It  is  not  fully  certain 
why  one  of  the  circulation  cells  grows  as  opposed 
to  the  others,  but  the  curl  of  the  wind  stress  had 
influence.  The  currents  were  more  barotropic  than 
predicted  by  full  Ekman  layer  current  models. 
Tidal-like  currents  driven  by  the  longitudinal 
seiches  of  Lake  Erie  dominate  the  island-filled 
passages  between  the  western  and  central  Lake 
Erie  basins,  with  currents  across  the  whole  island 
chain  very  closely  in  phase.  Processes  of  hypolim- 
nion  volume  entrainment  are  suggested  from  the 
central  basin  temperature  recordings.  Large 
volume  water  exchanges  between  the  central  and 
eastern  basins  occurred  after  the  water  mass  in  the 
vicinity  of  the  shallow  ridge  that  separates  them 
had  become  unstratified.  (Author's  abstract) 
W88-06396 


LAGRANGIAN  COMPARISON  OF  OBJEC- 
TIVELY ANALYZED  AND  DYNAMICALLY 
MODELED  CIRCULATION  PATTERNS  IN 
LAKE  ERIE. 

National  Oceanic  and  Atmospheric  Administra- 
tion. Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

D.  J.  Schwab,  and  J.  R.  Bennett. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.  4,  p  515-529,  1987.   10  fig,   1   tab,   17  ref. 

Descriptors:  'Water  currents,  'Storms,  'Statistical 
analysis,  'Lake  Erie,  'Limnology.  Great  Lakes, 
Lakes,  Surveys.  Model  studies.  Mathematical  stud- 
ies. Hydrodynamics,  Prediction.  Physical  proper- 
ties. 

Currents  measured  at  28  moorings  in  Lake  Erie 
during  May  through  October,  1979.  were  low-pass 
filtered  to  remove  energy  at  diurnal,  inertial,  and 
higher  frequencies.  The  current  meter  observations 
were  interpolated  to  a  regular  grid  over  the  lake 
by  a  new  objective  analysis  technique,  producing  a 
stream  function  field  which  (1)  conserves  mass 
both  locally  and  globally.  (2)  has  values  on  the 
shores  given  by  known  river  flows,  (3)  has  the 
correct  currents  where  they  were  measured,  and 
(4)  minimizes  a  function  of  squared  vorticity  in 
areas  between  the  observations.  In  addition,  a  nu- 
merical, time-dependent,  barotropic.  rigid-lid  cir- 
culation model  was  run  using  winds  from  six  mete- 
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orologicnl  buoys  on  the  lake  as  the  forcing  l\inc- 
tinn  twelve  5-doj  storm  cuses  were  selected  foi 
detailed  Lagrungian  analysis  At  the  beginning  of 
each  i'.ih'.  marker  particles  were  released  into  the 
objective!}  analyzed  and  dynamically  modeled 
How  fields  .ii  each  of  the  28  current  meter  mooring 
locations.  Differences  in  the  particle  trajectories 
were  analyzed  by  location  and  as  .i  function  of 
lime  ("he  results  indicate  that  the  circulation 
model  shows  some  --kill  in  generating  particle  tra- 
jectories ovei  the  course  of  o  storm  event  in  the 
central  basin  of  the  lake  with  mean  positional 
differences  as  low  as  s  5  km  after  S  days  compared 
to  a  mean  path  length  of  14.9  km  The}  also  show. 
how  numerical  models  ami  the  objective  analysis 
technique  can  be  used  to  design  more  effective 

instrument  deployment  schemes  for  measuring  lake 
and  ocean  circulation  patterns.  (Author's  abstract) 
W88-06397 


WATER  MOVEMENTS  AT  A  MID-CENTRAL 
BASIN  SITE:  TIME  AND  SPACE  SCALES,  RE- 
LATION TO  WIND,  AND  INTERNAL  PRES- 
SURE GRADIENTS, 

National  Water  Research  Inst..  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
F.  M.  Boyce.  and  F.  Chiocchio. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13.  No.  4.  p  530-541,   1987.  3  fig.  5  tab,   14  ref. 

Descriptors:  *Water  currents,  'Stratification. 
'Thermociines.  *Pressure  gradients.  "Lake  Erie, 
•Limnology,  Great  Lakes.  Lakes,  Surveys.  Model 
studies.  Mathematical  studies.  Hydrodynamics. 
Prediction.  Physical  properties. 

Current  meter  and  thermistor  string  records  made 
at  a  mid-basin  site  from  May,  1979.  through  Febru- 
ary. 1980.  and  during  August.  1980.  were  used  to 
determine  the  time  and  space  scales  of  horizontal 
motion  in  mid  lake  and  to  relate  these  to  the  major 
forcing  variables.  Motions  at  frequencies  larger 
than  0.125  cycles  per  hour  are  horizontally  coher- 
ent over  a  few  km  only,  whereas  lower  frequency 
motions  may  cohere  significantly  over  tens  of  km 
in  the  stratified  season.  Of  the  four  depths  sampled, 
10  m.  15  m.  20  m.  and  21  m.  highest  current  speeds 
are  associated  with  circularly  polarized  clockwise 
rotating  motion  at  the  inertial  period  at  15-m 
depth.  Surveillance  cruise  data  show  the  mid  cen- 
tral basin  array  to  be  located  in  a  zone  of  relatively 
flat  thermocline  topography  but  suggest  that  inter- 
nal pressure  gradients  might  at  times  be  large 
enough  to  influence  bottom  flow.  Limited  small- 
scale  sampling  in  the  vicinity  of  the  mid-basin 
array  reveals  the  existence  of  intense  but  short 
scale  (5  mg)  internal  pressure  gradients  that  are 
undersampled  by  the  array  of  thermistor  strings 
(separated  by  10  km).  Multivariate  statistical  tech- 
niques in  the  frequency  domain  indicate  that  the 
internal  pressure  gradients  estimated  by  means  of 
the  array  of  thermistor  strings  are  of  marginal 
dynamical  significance  (although  the  small  scale 
gradients  may  in  fact  contribute  substantially  to  the 
observed  variance).  A  simple  model  of  locally 
driven  currents  appropriate  to  a  region  of  constant 
depth  is  proposed.  This  model  and  the  statistical 
analyses  together  help  to  interpret  the  effects  of 
wind  stress  and  Coriolis  forces.  Many  of  the  ob- 
served features  of  circulation,  including  seasonal 
evolution,  can  be  related  to  the  role  of  stratifica- 
tion in  governing  the  vertical  distribution  of  turbu- 
lent mixing.  (Author's  abstract) 
W88-06398 


INERTIAL  FREQUENCY  CURRENT  OSCILLA- 
TIONS IN  THE  CENTRAL  BASIN  OF  LAKE 
ERIE, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
F.  M.  Boyce,  and  F.  Chiocchio. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.  4,  p  542-558,   1987.  9  fig,  2  tab,    13  ref. 

Descriptors:  *Water  currents,  *Seasonal  variation, 
*Thermochnes,  'Lake  Erie.  'Stratification,  ♦Lim- 
nology. Hydrodynamics.  Thermal  stratification. 
Water  temperature.  Great  Lakes,  Lakes,  Surveys, 
Model  studies.  Mathematical  studies.  Prediction. 
Wind,  Physical  properties. 


Circularlj  polarized  currents  ,n  oi  neat  the  local 
inertial  frequent}  ore  u  common  occurrence  in  the 
offshore  regions  of  the  Great  lakes  during  the 
stratified  season  Spectra  of  horizontal  current 
from  I  ake  Erie's  central  basin  are  dominated  bj  an 
inertial  frequent'}  peak  during  the  summer  months 
A  review  of  theor}  concludes  that,  in  addition  to 
the  conventional  view  that  these  motions  are  inei 
tial-gravitational  standing  waves  of  the  Poincare 
type,  one  must  also  consider  the  possibility  of  pure 

inertial  motions  forced  by  the  wind  in  the  surface 
layer  and  by  the  opposing  surface  pressure  gradi- 
ent or  setup  in  the  subsurface  layers  Stratification 
controls  the  vertical  distribution  of  turbulent  stress 
ill  the  water  column  Current  meter  and  thermistor 
array  data  from  1979  are  reviewed  in  detail,  con- 
firming the  observation  that  the  largest  inertial 
motions  occur  above  the  seasonal  thermocline,  and 
relating  occurrences  of  large,  mid-water  column, 
menial  motion  in  the  details  of  the  thermal  stratifi- 
cation. The  hypothesis  that  the  principal  response 
of  the  water  column  to  a  changing  wind  field  is  the 
direct  result  of  surface  stress  and  pressure  gradient 
was  tested  with  simple  diagnostic  models  that  ex- 
plain the  subsurface  maximum  of  the  inertial- 
period  motion  in  terms  of  a  water  column  alternat- 
ing between  three  and  two  moving  layers.  (Au- 
thor's abstract) 
W88-06399 


ANALYSIS  OF  LAGRANGIAN  KINEMATICS 
IN  LAKE  ERIE, 

Memorial    Univ.    of   Newfoundland.    St.    John's. 

Dept.  of  Physics. 

B.  Sanderson. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

13,  No.  4,  p  559-567,  1987.  6  fig,  15  ref. 

Descriptors:  *Water  currents,  *Stratistical  analysis, 
*Eddy  diffusion,  *Dispersion.  *Kinetics,  •Hydro- 
dynamics. *Lake  Erie.  ""Limnology,  Great  Lakes, 
Lakes,  Surveys,  Drogues,  Eddies,  Wind,  Physical 
properties. 

A  Lagrangian  analysis  was  applied  to  the  disper- 
sion and  mean  motion  of  a  cluster  of  drogues 
spread  in  the  horizontal  plane  over  an  area  with 
typical  linear  dimensions  of  2,000  m.  The  centroid 
motion  was  characterized  by  inertial  oscillations 
(which  have  little  spatial  structure)  and  longer 
periods  of  about  2-3  days  that  are  probably  related 
to  wind  forcing.  Cluster  area  generally  grows  as 
time  squared  for  large  times  and  is  initially  closely 
related  to  extension  but  later  comes  to  depend 
more  on  higher  order  Lagrangian  deformations. 
These  higher  order  Lagrangian  deformations  are 
used  to  define  eddy-diffusivities.  However  there 
are  not  enough  drogues  to  properly  evaluate  the 
eddy-diffusivities.  (Author's  abstract) 
W88-06400 


EXISTING  AND  ANTICIPATED  IRRADIA- 
TION IN  THE  HYPOLIMNETIC  WATERS  OF 
CENTRAL  LAKE  ERIE, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
J.  H.  Jerome,  R.  P.  Bukata,  and  J.  E.  Bruton. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.  4,  p  568-577,   1987.  4  fig,  5  tab,    13  ref. 

Descriptors:  'Optical  properties,  ""Chlorophyll  a, 
•Solar  radiation,  *Primary  productivity,  *Lake 
Erie,  'Limnology.  "Hydrodynamics,  Great  Lakes, 
Lakes,  Surveys,  Model  studies.  Mathematical  stud- 
ies. Oxygen. 

The  effects  of  a  reduction  in  chlorophyll  a  concen- 
tration upon  the  daily  irradiation  and  primary  pro- 
duction in  the  bottom  waters  of  central  Lake  Erie 
are  discussed  in  terms  of  anticipated  changes  in  the 
irradiance  attenuation  coefficient  resulting  from  in- 
cremental decreases  in  chlorophyll  a  concentra- 
tions. The  utilized  irradiance  model  and  methodol- 
ogy are  presented,  and  the  tabulated  results  include 
the  anticipated  percentage  increases  in  mean  daily 
irradiation  and  primary  production  with  decreases 
in  chlorophyll  a.  It  was  estimated  that  large  in- 
creases in  subsurface  irradiation  could  provide  suf- 
ficient additional  primary  production  to  impact  the 
oxygen  status  of  the  central  basin's  hypolimnion 
significantly.  (Author's  abstract) 
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TRACKING  SHORT-TERM  PHYSICAL  \N|) 
BIOLOGICAL  CHANGES  IN  THE  CENTRAL 
BASIN  OF  LAKE  ERIE, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch 
L.  Rover.  F.  Chiocchio.  and  1     M    Boyce 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol 

13.  No.  4.  p  587-606,  1987,  7  fig.  29  ref. 

Descriptors:  'Water  currents.  'Water  temperature, 
'Heat  budget,  'Spatial  variability.  'Lake  F.ne. 
'Limnology,  Hydrodynamics.  Great  Lakes.  Lakes, 
Surveys,  Model  studies,  Thermoclines,  Kinetics. 
Physical  properties.  Eddy  diffusion.  Flushing. 

A  preliminary  examination  of  the  combined  physi- 
cal and  biochemical  data  collected  from  a  ship 
anchored  in  mid-basin  for  three  week-long  epi- 
sodes in  1979  and  one  in  1980  showed  evidence  of 
changes  produced  by  the  advection  of  water  of 
differing  quality.  Measured  currents  at  depths  of  10 
m,  20  m,  and  21  m  were  analyzed  to  provide 
timescales  for  the  horizontal  flushing  and  mixing  of 
a  mid-basin  control  volume  of  10-km  diameter 
Knowledge  of  these  timescales  is  useful  in  the 
design  of  biochemical  experiments.  Data  from  cur- 
rent meters,  thermistor  arrays,  and  meteorological 
buoys  were  used  to  construct  a  heat  daily  budget 
of  a  control  volume  in  mid-lake.  The  presence  of 
horizontal  variability  in  the  distribution  of  temper- 
ature and  transport  processes  that  produce  signifi- 
cant changes  at  timescales  of  less  than  a  day  was 
confirmed.  Several  one-dimensional  (vertical) 
models  and  one  two-dimensional  model  (horizontal 
and  vertical)  that  draw  on  Lake  Erie  data  were 
examined.  The  models  are  successful  in  tracking 
changes  at  seasonal  timescales;  deviations  from  ob- 
served daily  averages  at  shorter  timescales  are 
attributed  to  a  combination  of  transport  processes 
and  horizontal  patchiness.  The  deviations  do  not 
appear  to  cause  long-term  discrepancies  between 
the  observations  and  the  models,  indicating  that 
the  patchiness  acts  as  random  'noise'  in  an  essen- 
tially homogeneous  environment.  The  central  basin 
of  Lake  Erie  remains  a  preferred  site  for  the  study 
of  a  wealth  of  locally-acting  processes.  The  limita- 
tions placed  on  'control  volume'  experiments  by 
existing  measurement  techniques  and  by  the  trans- 
port processes  are  discussed  and  recommendations 
for  improved  experiments  are  made.  (Author's  ab- 
stract) 
W88-06403 


REVIEW       OF       EXCHANGE       PROCESSES 
AMONG  THE  THREE  BASINS  OF  LAKE  ERIE, 

Corps   of   Engineers.    Walla    Walla.    WA.    Walla 

Walla  District. 

For  primary  bibliographic  entry  see  Field  5B. 
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ENTRAINMENT  OF  SEDIMENTS  AND 
DREDGED  MATERIALS  IN  SHALLOW  LAKE 
WATERS, 

California  Univ..  Santa  Barbara.  Dept.  of  Mechani- 
cal and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06405 


ANALYTICAL  AND  EXPERIMENTAL  STUD- 
IES OF  THE  BENTHIC  BOUNDARY  LAYER 
AND  THEIR  APPLICABILITY  TO  NEAR- 
BOTTOM  TRANSPORT  IN  LAKE  ERIE, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 

K.  W.  Bedford,  and  M.  Abdelrhman. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13.  No.  4,  p  628-648.  1987.  6  fig,  4  tab.  92  ref.  EPA 
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Cooperative  Agreements  No.  811731-01-0  and 
CRS077623010;  NOAA  Sea  Gram  No.  NA81AA- 
D-00095;  and  Office  of  Navel  Research  No. 
N00014-83-K003. 

Descriptors:  "Boundary  layers.  "Hydrodynamics, 
*Lake  Erie.  "Limnology.  Great  Lakes.  Research 
priorities.  Lakes.  Surveys.  Physical  properties.  Re- 


Since  there  are  few,  if  any,  well  organized  field 
experiments  in  Lake  Erie  on  benthic  boundary 
layer  (BBL)  physics,  theoretical  and  experimental 
observations  from  the  ocean,  estuary,  and  conti- 
nental shelf  research  are  summarized.  The  Lake 
Erie  setting  is  contrasted  with  these  results  and 
future  considerations  for  Lake  Erie  BBL  research 
are  recommended.  From  among  empirical,  bound- 
ary layer,  and  structural  analysis  viewpoints,  the 
boundary  layer  approach  is  emphasized  because  of 
its  ability  to  yield  predictive  hypotheses  which  can 
be  experimentally  tested.  The  various  classes  of 
physical  mechanisms  existing  in  Lake  Erie  are  de- 
fined and  the  various  classes  of  boundary  layers 
that  have  been  hypothesized  to  exist  are  summa- 
rized. The  various  boundary  layers  are  loosely 
classified  based  on  the  strength  of  the  forcing 
functions  and  the  subsequent  review  of  steady, 
wave,  and  wave-current  induced  layers  reveals 
that  the  complexity  of  the  in-situ  BBL  physics  is 
not  often  included  in  available  theory.  Experimen- 
tal studies  in  support  of  these  theories  are  numer- 
ous but  with  the  exception  of  a  few  cases  do  not 
contain  sufficient  spatial  and  temporal  resolution  to 
verify  the  theoretical  formulae  nor  make  full  corre- 
lations with  the  lower  frequency  forcing  functions 
such  as  tides,  seiches,  Kelvin  waves,  etc.  Momen- 
tum boundary  layers  for  steady  conditions  have 
been  fully  validated.  Sediment  layers  of  all  types 
have  yet  to  be  fully  validated.  Lack  of  instrumenta- 
tion is  seen  as  a  major  impediment  to  full  valida- 
tion. (Author's  abstract) 
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DIFFUSE   (NON-POINT)   SOURCE    LOADING 
OF  CHEMICALS  TO  LAKE  ERIE, 

National  Water  Research  Inst..  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06407 


TRIBUTARY    AND    POINT    SOURCE   TOTAL 
PHOSPHORUS  LOADING  TO  LAKE  ERIE, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
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LAKE  ERIE  CENTRAL  BASIN  TOTAL  PHOS- 
PHORUS TREND  ANALYSIS  FROM  1968  TO 
1982, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
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WATER  QUALITY  CHANGES  IN  LAKE  ERIE, 
1968-1980, 

National  Water  Research  Inst..  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
A.  H.  El-Shaarawi. 

Journal  of  Great  Lakes  Research  JGLRDE.  Vol. 
13.  No.  4.  p  674-683.    1987.   7   fig,   18  tab,    11   ref. 

Descriptors:  *Water  quality.  "Phosphorus. 
"Dssolved  oxygen.  "Water  pollution  sources. 
"Path  of  pollutants.  "Pollution  load.  "Lake  Erie, 
"Limnology.  "Chlorophyll  a.  Hydrodynamics. 
Great  Lakes.  Lakes.  Surveys.  Model  studies.  Math- 
ematical studies.  Nutrients.  Eutrophication. 

Data  on  chlorophyll  a,  total  phosphorus,  and  hy- 
polimnetic  dissolved  oxygen  concentration,  which 
were  collected  by  Canada  Centre  for  Inland 
Waters  during  the  period  1968  to  1980.  were  statis- 
tically analyzed  to  evaluate  the  changes  in  the 
water  quality  of  Lake  Erie.  There  are  strong  evi- 
dences of  a  decreasing  trend  in  the  value  of  chloro- 
phyll a  and  total  phosphorus  in  the  western,  cen- 


tral, and  eastern  basins  of  the  lake  between  1970 
and  1980.  A  statistical  model  was  developed  for 
the  hypolimnetic  dissolved  oxygen  concentration 
in  the  central  basin.  The  model  shows  that  the 
increase  in  depletion  is  related  to  the  increase  in 
the  level  of  total  phosphorus.  Hence,  it  is  possible 
to  improve  the  anoxic  conditions  in  the  lake  by 
controlling  total  phosphorus  loadings.  (Author's 
abstract) 
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LAKE  ERIE  CENTRAL  BASIN  OXYGEN  DE- 
PLETION CHANGES  FROM  1929-1980, 

National  Water  Research  Inst..  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
F.  Rosa,  and  N.  M.  Burns. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.  4,  p  684-696.   1987.   3  fig,  4  tab,  27  ref. 

Descriptors:  "Oxygen  depletion,  "Statistical  analy- 
sis. "Hypolimnion.  "Spatial  variability.  "Lake  Erie. 
"Limnology,  Hydrodynamics.  Great  Lakes.  Lakes, 
Surveys,  Model  studies,  Mathematical  studies, 
Trophic  level.  Regression  analysis.  Seasonal  varia- 
tion. 

The  hypolimnetic  oxygen  depletion  rates  of  the 
Lake  Erie  central  basin  have  been  reassessed  using 
a  new  approach.  In  the  past,  the  central  basin  rates 
have  been  calculated  using  the  available  data,  ex- 
cluding some  areas  based  on  either  temperatures 
and/or  depth  definition.  The  high  spatial  variabili- 
ty in  the  data  caused  uncertainties  in  the  mean 
value  which  were  sufficiently  large  to  prevent  a 
statistically  meaningful  interval  oxygen  depletion 
rate  time-trend  analysis.  The  new  approach  re- 
duces the  effect  of  spatial  variability  (80%)  on  the 
calculation  of  the  interval  oxygen  depletion  rates 
and  hence  permits  the  identification  of  a  time-trend 
with  more  precision,  particularly  when  the  data 
are  corrected  for  the  effects  of  vertical  mixing, 
temperature  effects  on  metabolic  rates  by  using  Q 
sub  10  coefficient,  variable  hypolimnion  thick- 
nesses, and  seasonal  variability.  A  linear  regression 
analysis  of  the  final  corrected  depletion  rates  with 
time  shows  a  significant  increase  in  the  yearly 
average  hypolimnetic  oxygen  depletion  rate  of 
0.030  gm/cu  m/mo/yr  between  1929  and  1980. 
This  increase  in  the  rate  accounts  for  a  loss  of  4  to 
5  gm/  cu  m  of  oxygen  from  the  central  basin 
hypolimnion  since  the  earliest  oxygen  records  in 
1929.  This  increase  may  be  directly  related  to  an 
increase  in  the  trophic  level  of  the  central  basin, 
since  most  of  the  major  limnological  variables 
which  affect  the  depletion  rate  have  been  account- 
ed for.  (Author's  abstract) 
W88-06411 


LAKE  ERIE  OXYGEN  REVISD, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-06412 


SEDIMENTATION,      RESUSPENSION,      AND 
OXYGEN  DEPLETION  IN  LAKE  ERIE  (1979), 

National  Water  Research  Inst..  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06413 


VALUES  OF  SEDIMENT  OXYGEN  DEMAND 
MEASURED  IN  THE  CENTRAL  BASIN  OF 
LAKE  ERIE,  1979, 

McMaster    Univ..    Hamilton    (Ontario).    Dept.    of 
Civil  Engineering  and  Engineering  Mechanics. 
W.  J.  Snodgrass,  and  L.  A.  Fay. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.  4,  p  724-730.   1987.   3  fig,  4  tab,   12  ref. 

Descriptors:  "Sediment  oxygen  demand,  "Oxygen 
depletion,  "Sampling  devices,  "Lake  Erie,  "Lim- 
nology, Hydrodynamics,  Great  Lakes.  Lakes,  Sur- 
veys, Oxygen,  Sediments. 

The  results  of  sediment  oxygen  demand  (SOD) 
measurements  for  the  central  basin  of  Lake  Erie. 
1979.  are  presented.  Two  chambers  were  used. 
One,  a  triangular  chamber,  had  a  mixing  velocity 


of  5  cm/s  and  gave  values  for  SOD  of  0.86  +  or  - 
0.42  G/sq  m/d  (n  =  52)  and  (2)  a  hemispherical 
dome  with  gentle  mixing,  gave  values  of  0.32  +  or 
-  0.11  g/sq  m/d  (n  =  13).  There  were  no  signifi- 
cant differences  in  measured  values  between  two 
stations,  located  50  km  apart,  when  measurements 
from  the  same  chamber  design  were  compared. 
There  were  no  measurable  effects  of  photosynthe- 
sis when  daytime  values  are  compared  with  night- 
time values  or  when  light  and  dark  chambers  were 
compared.  A  comparison  of  these  two  SOD  values 
with  rates  observed  for  hypolimnetic  oxygen  de- 
cline in  the  water  column  showed  that  the  value 
measured  by  the  dome  (0.32  g/sq  m/d)  is  the  most 
plausible  value.  It  is  hypothesized  that  the  fluid 
mechanics  of  the  triangular  chamber  do  not  prop- 
erly emulate  the  hydrodynamics  of  the  lake,  caus- 
ing the  higher  values.  (Author's  abstract) 
W88-06414 


OVERVIEW  OF  USEPA/CLEAR  LAKE  ERIE 
SEDIMENT  OXYGEN  DEMAND  INVESTIGA- 
TIONS DURING  1979, 

Environmental   Protection  Agency,  Chicago,   IL. 
Environmental  Services  Div. 
W.  S.  Davis,  L.  A.  Fay,  and  C.  E.  Herdendorf. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.  4,  p  731-737,   1987.  3  fig,   1   tab,  24  ref. 
USEPA  Grant  Nos.  R804612030  and  R005516001. 

Descriptors:  "Sediment  oxygen  demand,  "Oxygen 
depletion,  "Lake  Erie,  "Limnology,  Hydrodyna- 
mics, Great  Lakes,  Lakes,  Surveys,  Algae,  Sedi- 
ments, Biological  oxygen  demand,  Chemical 
oxygen  demand.  Seasonal  variation. 

In  situ  hypolimnetic  oxygen  depletion  measure- 
ments were  conducted  during  four  summer  cruises 
in  1979  at  two  central  basin  stations  in  Lake  Erie  to 
evaluate  the  relative  contribution  of  the  sediments 
to  the  oxygen  demand.  Sediment  oxygen  demand 
(SOD)  rates  were  determined  by  measuring  the 
rate  of  oxygen  decrease  within  a  triangular  benthic 
chamber;  water  column  oxygen  demand  (WOD) 
rates  were  determined  using  24-hour  light  and  dark 
bottles  placed  in  situ.  Results  indicated  that  the 
SOD  contribution  to  the  hypolimnetic  oxygen  de- 
pletion rate  decreased  throughout  the  summer 
from  about  81%  to  only  30%  with  an  initially  high 
rate  due  to  spring  algal  biomass  sedimentation  and 
lower  rates  in  late  summer  due  to  depressed 
oxygen  levels.  The  WOD  rate  contribution  in- 
creased from  19%  to  70%  throughout  the  stratified 
period  due  to  the  decomposition  of  settling  algal 
cells.  Comparing  the  overall  volumetric  summer  in 
situ  rates  (0.126  mg  02/L/day)  with  cruise-inter- 
val depletion  rates  (0.365  mg  02/L/day).  the  in 
situ  rates  were  about  300%  higher.  This  is  attrib- 
uted to  unaccounted  oxygen  sources  to  the  hypo- 
limnion and  because  the  in  situ  rates  measure  the 
gross  WOD  and  SOD  rather  than  measuring  the 
net  effects  they  exert.  (Author's  abstract) 
W88-06415 


ANALYSIS  OF  MODELS  AND  MEASURE- 
MENTS FOR  SEDIMENT  OXYGEN  DEMAND 
IN  LAKE  ERIE, 

McMaster    Univ.,    Hamilton    (Ontario).    Dept.    of 
Civil  Engineering  and  Engineering  Mechanics. 
W.  J.  Snodgrass. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,   No.   4,   p  738-756.    1987.   2   fig,   5   tab.   43   ref 

Descriptors:  "Sediment  oxygen  demand,  "Oxygen 
depletion,  "Lake  Erie,  "Limnology,  Hydrodyna- 
mics, "Model  studies.  Great  Lakes.  Lakes,  Sur- 
veys, Mathematical  studies,  Equations,  Estimating. 
Prediction. 

In  situ  measurements  of  water  column  oxygen 
consumption  and  sediment  oxygen  demand  (SOD) 
in  the  central  basin  of  Lake  Erie  are  historically 
50%  to  100%  larger  than  observed  from  decreases 
in  stocks  of  dissolved  oxygen.  Recent  statistical 
and  modeling  analyses  of  observed  oxygen  data, 
and  in  situ  measurements  of  SOD  using  a  dome 
with  gentle  mixing,  suggest  consistent  values  for 
SOD  of  0.2  to  0.3  g/sq  m/d.  These  values  are 
lower  than  historical  estimates.  Three  SOD  models 
applicable    to    Lake    Erie    were    examined.    One 
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(Walker)  describes  SOD  us  .1  function  of  oxygen 
concentration,  and  of  biological  and  chemical  com 
ponenls  I  lie  second  tkl.ipwuk)  describes  son  as 
.1  function  of  carbonaceous  oxidation,  nitrification, 
denitrificntion.  and  ammonia  produced  by  diffusion 
and  in  the  aerobic,  anoxic,  and  anaerobic  zones  of 
the  sedimen(!i  I  he  third  (DiToro)  describes  SOD 
.is  .1  function  of  settling  fluxes  of  .ilg.ic  and  organ- 
ies  from  the  watei  column,  and  assumes  that  .ill 
onaerobically  produced  carbon  is  oxidized  in  the 
sediments  li  is  suggested  that  aspects  of  the  lattei 
two  models  are  required  for  future  modeling  o\' 
sop  id  1  ake  1  rie  More  measurements  of  sedi- 
ment profiles  of  POC  are  required  to  resolve  cer- 
tain modeling  questions  (Author's  abstract) 

W88  00416 


I  \M  ERIK  THKRMOCLINK  MODEL  RE- 
SULTS: COMPARISON  WITH  1967-1982  DATA 
AND  RELATION  TO  ANOXIC  OCCUR- 
RENCES. 

National  Water  Research  Inst  .  Burlington  (Ontar- 
io) Lakes  Research  Branch. 
D  C.  L.  Lam.  and  W.  M.  Schertzer 
Journal  of  Great  Lakes  Research  JGLRDE.  Vol 
13,    No    4.   p   757-769.    1987.   5   fig.    1    tab.   28   ref. 

Descriptors:  *Oxygen  depletion.  'Hypolimnion, 
•Thermoclines,  'Water  temperature.  'Thermo- 
clines,  'Lake  Erie.  'Limnology,  'Hydrodynamics. 
'Anoxia,  Great  Lakes.  Lakes.  Surveys,  Model 
studies.  Mathematical  studies.  Weather 

A  one-dimensional  thermochne  model  was  used  to 
estimate  daily  vertical  temperature  distributions. 
thermal  layer  thicknesses,  thermal  interface  depths, 
and  vertical  diffusion.  Comparison  of  computed 
temperature  with  observed  vertical  profile  data 
(1967-1982)  for  the  three  basins  shows  good  agree- 
ment. The  median  relative  error  between  observed 
and  computed  mean  temperature  for  the  central 
basin  hypolimnion  is  approximately  5%.  These 
computed  temperature  profiles  were  used  to  derive 
statistical  distributions  which  can  be  useful  for 
designing  sampling  frequencies  in  the  Great  Lakes 
Surveillance  Program.  Analyses  are  presented  on 
the  frequency  of  occurrence  of  certain  thermal 
structures  particularly  favorable  for  the  develop- 
ment of  anoxia.  For  a  hypolimnion  thickness  of  < 
4-m  depth  and  a  turbulent  diffusivity  <  1  sq  cm/s. 
there  is  a  high  likelihood  of  anoxia  development  in 
the  central  basin  of  Lake  Erie.  (Author's  abstract) 
W'88-06417 


OXYGEN  DEPLETION  IN  LAKE  ERIE:  MOD- 
ELING THE  PHYSICAL,  CHEMICAL,  AND  BI- 
OLOGICAL INTERACTIONS,  1972  AND  1979. 

National  Water  Research  Inst..  Burlington  (Ontar- 
io). Riv  ers  Research  Branch. 
D.  C.  L.  Lam.  W.  M.  Schertzer,  and  A.  S.  Fraser. 
Journal  of  Great  Lakes  Research  JGLRDE.  Vol. 
13.  No.  4.  p  770-781.   1987.  4  fig.  2  tab.  21   ref 

Descriptors:  'Water  temperature.  *Oxygen  deple- 
tion, 'Lake  Erie.  'Limnology,  Great  Lakes.  Lakes. 
Surveys,  Model  studies.  Hydrodynamics.  Mathe- 
matical studies.  Physical  properties.  Phosphorus 
reduction. 

Models  of  thermal  structure,  transport,  and  oxygen 
uptake  within  the  water  column  and  sediment  were 
combined  to  examine  the  interaction  of  physical 
and  biochemical  processes  resulting  in  oxygen  de- 
pletion in  the  central  basin  hypolimnion  of  Lake 
Erie.  While  the  oxygen  demand  in  water  and  sedi- 
ment may  vary  slightly  from  year  to  year,  the 
oxygen  supply  to  the  hypolimnion  due  to  physical 
processes  is  quite  variable.  Detailed  calculations 
show  that  in  years  with  relatively  calm  weather 
(e.g..  1979).  physical  processes  supply  only  about 
10%  of  the  amount  needed  to  offset  demand  due  to 
uptake  in  the  water  and  sediment  during  stratified 
periods.  As  the  hypolimnion  also  tends  to  be  rela- 
tivelv  shallow  in  such  years,  the  available  oxygen 
is  often  quickly  depleted.  In  contrast,  during 
windy  years  (e.g.,  1972)  physical  sources  can 
supply  about  40%  of  the  oxygen  consumed  and. 
since  the  hypolimnion  tends  to  be  thicker,  the 
oxygen  concentration  seldom  reaches  the  anoxic 
level  Analysis  with  ovvgen  depletion  as  an  indica- 
tor of  Lake   Erie's   recovery   due   to   phosphorus 


control  must  considei  variability  in  oxygen  source! 
.is  .i   result   of  physical   processes    (Author's  ab 
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POST-AUDI!  ANALYSIS  ()l  Mil  nwri 
NINE-BOX  WATER  QUALITY  MODEL  1  OR 
LAKE  ERIE, 

National  Water  Research  Insi  .  Burlington  (Ontar- 
io) I  .ikes  Research  Branch. 
For  primary  bibliographic  entry  see  Field  >c 
W88-06419 


POST  AUDIT  OF  A   LAKE  ERIE  EUTROPH- 
ICATION  MODEL, 

Manhattan  Coll..  Bronx.  NY.  Environmental  Engi- 
neering and  Science  Program 
For  primary  bibliographic  entry  see  Field  5C. 
W88-06420 


LAKE  ERIE  RESEARCH:  RECENT  RESULTS. 
REMAINING  GAPS, 

National  Water  Research  Inst..  Burlington  (Ontar- 
io). Lakes  Research  Branch. 

For   primary    bibliographic    entry    see   Field    5G. 
W'88-0642 1 


CONTAMINATION  BY  CHLORINATED  HY- 
DROCARBONS (DDT,  PCBS)  IN  SURFACE 
SEDIMENT  AND  MACROBENTHOS  OF  THE 
RIVER  ADIGE  (ITALY), 

Venice  Univ.  (Italy).  Dept.  of  Environmental  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06423 


LINEAR  RESERVOIR  WITH  SEASONAL 
GAMMA-DISTRIBUTED  MARKOVIAN  IN- 
FLOWS, 

Lancaster  Univ.  (England). 
E.  H.  Lloyd,  and  D.  Warren. 

IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters.  October  6-8. 
1981,  Burlington.  Ontario.  Developments  in  Water 
Science.  No.  17.  Elsevier  Scientific  Publishing  Co., 
New  York.  1982.  p  487-497.  1  tab.  10  ref. 

Descriptors:  'Statistical  analysis.  'Markov  process, 
'Reservoirs.  'Inflow.  'Time  series  analysis. 
'Stream  discharge.  'Statistical  methods.  Reservoir 
releases.  Flow  profiles. 

Earlier  work  has  established  a  method  of  tabulat- 
ing the  outflow  distribution  (by  numerically  invert- 
ing its  Laplace  Transform)  from  a  linear  reservoir 
fed  by  a  discrete-time  gamma-distributed  inflow 
process.  This  line  of  inquiry  was  extended  to  the 
case  where  the  inflow  process  is  seasonal.  Instead 
of  seeking  to  tabulate  the  outflow  distribution,  it 
concentrates  on  the  outflow  skewness.  and  devel- 
ops a  technique  for  obtaining  this  by  direct  calcula- 
tions. A  detailed  study  was  made  of  a  special  2- 
season  case,  and  the  resulting  skewness  values  are 
tabulated  in  terms  of  the  reservoir  constant,  the 
ratio  of  the  two  seasonal  mean  inflows,  and  the 
inflow  correlation  coefficient.  (See  also  W88- 
06496)  (Author's  abstract) 
W88-06534 


OPTIMAL  ARMA  MODELS  FOR  THE  STATIS- 
TICAL ANALYSIS  OF  RESERVOIR  OPERAT- 
ING RULES, 

Purdue  Univ.,  Lafayette.  IN.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-06536 


TIME  SERIES  MULTIPLE  LINEAR  REGRES- 
SION MODELS  FOR  EV  APORATION  FROM  A 
FREK  WATER  SURFACE, 

Bradley  Univ..  Peoria,  IL.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2D. 
W88-06539 
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I  K.l  NMMRIX  Rl  I'KI  SI  \l  \l  IONS  Ol  R\ 
1)1  \\(  I  DISTRIBUTIONS  IN  LAYERED  NM 
URAL    WATERS    WITH    WIND-ROUGHENED 

SURFACES, 

National   Oceanic   ami   Atmospheric   Administra- 
tion, Seattle,  WA    Pacific  Marine  Environmental 
Lab 
R  W  Preisendorfer 

Available  from  the  National  leelunc.il  Information 
Service.  Springfield.  VA  22161.  ,,s  PB88-I8870I 
Price  codes  Ado  m  paper  copv .  A01  in  microfiche 
NOAA  Technical  Memorandum  FRI  PMEL-76, 
January  1988.  93  p.  2  fig,  13  ref,  append  Naval 
Research  Contract  No.  N000I4-87-K-0525 

Descriptors:  'Light  penetration.  'Light  intensity, 
'Eigenmatrix.  'Radiance.  'Lakes.  'Seas.  'Wind- 
driven  currents.  Mathematical  equations.  Energy. 
Stratification.  Wind  currents.  Mathematical  analy- 
sis. Algorithms.  Physical  properties. 

Analytic,  closed-form  solutions  for  radiance  distri- 
butions in  natural  waters  such  as  lakes  and  seas,  are 
developed.  The  solutions  are  valid  in  layered  water 
bodies  for  which  each  layer  has  inherent  optical 
properties  (absorption  and  scattering  functions) 
which  are  independent  of  depth  within  that  layer. 
The  water  body  is  assumed  free  of  internal  light 
sources.  The  effects  of  a  wind-blown  air-sea  sur- 
face are  included.  This  work  extends  to  the  radi- 
ance level  certain  results  which  were  previously 
known  to  hold  for  irradiances.  The  eigenmatrix 
formalism  developed  here  is  convenient  for  numer- 
ical computation  of  radiance  distributions,  given 
the  inherent  optical  properties  of  the  water  and  the 
desired  boundary  conditions  at  the  water  surface 
and  bottom  (the  direct  problem).  Moreover,  the 
formalism  suggests  an  algorithm  for  solving  the 
inverse  problem:  the  determination  of  the  inherent 
optical  properties  from  measurements  of  the  radi- 
ance distribution  within  a  water  body.  (Author's 
abstract) 
W88-06544 


SUMMARY:  GREAT  LAKES  WATER  LEV  ELS 
TASK  FORCE. 

International  Joint  Commission-United  States  and 
Canada.  Windsor  (Ontario). 
October  1987.  63  p.  5  tab. 

Descriptors:  'Flood  control.  'Great  Lakes. 
'Water  level.  'Lake  Superior.  'Lake  Ontario.  *St. 
Lawrence  River.  'Niagara  River.  'St.  Clair  River. 
'Detroit  River,  Ice,  Hydrologic  studies.  Water 
supply.  Erosion  control.  Management  planning. 

The  Great  Lakes  Water  Levels  Task  Force  under- 
took a  limited,  emergency,  flood  control  study  It 
did  not  include  storm  conditions  or  erosion  con- 
trol; nor  were  economic,  social  or  environmental 
analyses  undertaken.  However,  it  did  identify  crisis 
measures,  address  their  technical  feasibility,  quanti- 
fy hydrologic  impacts  and.  where  possible,  indicate 
significant  physical  effects.  The  Task  Force  chose 
several  different  water  supply  conditions  to  test  the 
various  emergency  measures  within  each  task. 
These  tasks  are:  (1)  Lake  Superior  storage:  (2) 
Lake  Ontario/St.  Lawrence  River:  (3)  Diversions 
Management;  (4)  Niagara  River:  (5)  St.  Clair/De- 
troit  Rivers;  (6)  Ice  Management;  (7)  Inventory  of 
Emergency  Measures  and  Shoreline  Management 
Activities;  and  (8)  Systemic  Effects.  It  is  important 
to  recognize  that  the  Task  Force  reports  and  sum- 
mary do  not  include  a  discussion  of  the  many 
positive  effects  that  would  result  from  reducing 
extreme  high  lake  levels.  These  effects  would  in- 
clude but  are  not  limited  to:  reduced  flooding, 
erosion  and  pumping  costs;  improved  storm  drain- 
age, sewage  treatment  plant  operation  and  recre- 
ational opportunities;  possible  environment  protec- 
tion; and  they  would  occur  along  the  entire  shore- 
line of  every  lake.  (Lantz-PTT) 
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NUMERICAL  MODEL  FOR  THE  COMPUTA- 
TION OF  RADIANCE  DISTRIBUTIONS  IN 
NATURAL  WATERS  WITH  MIND-ROUGH- 
ENED SURFACES, 

National  Oceanic  and  Atmospheric  Administra- 
tion. Seattle.  WA.  Pacific  Marine  Environmental 
Lab. 

C.  D.  Mobley.  and  R.  W.  Preisendorfer. 
Available  from  the  National  Technical  Information 
Service.  Springfield.  VA.  22161.  as  PB88-192703. 
Price  codes:  A10  in  paper  copy.  A01  in  microfiche. 
NOAA  Technical  Memorandum  ERL  PMEL-75, 
January  1988.  195  p.  10  fig.  3  tab.  17  ref. 

Descriptors:  "Light  penetration.  *Light  intensity, 
"Optical  properties.  "Radiance.  "Lakes.  "Seas, 
"Wind-driven  currents,  "Model  studies.  "Mathe- 
matical models.  Energy.  Wind  currents.  Mathe- 
matical analysis.  Algorithms,  Mathematical  equa- 
tions. Physical  properties. 

This  report  is  a  repository  of  the  details  of  deriva- 
tion of  a  numerical  procedure  to  determine  the 
unpolarized  radiance  distribution  as  a  function  of 
depth,  direction,  and  wavelength,  in  a  natural  hy- 
drosol  such  as  a  lake  or  sea.  The  input  to  the  model 
consists  of:  ( 1 )  the  incidence  radiance  distribution 
at  the  air-water  surface;  (2)  the  state  of  randomness 
of  the  air-water  surface  as  a  function  of  wind 
speed;  (3)  the  volume  scattering  and  volume  at- 
tenuation functions  of  the  medium  as  a  function  of 
depth  and  wavelength;  and  (4)  the  type  of  bottom 
boundary.  The  fundamental  mathematical  oper- 
ation in  the  development  of  the  numerical  model  is 
the  discretization  over  direction  space  of  the  con- 
tinuous radiative  transfer  equation.  The  direction- 
ally  discretized  radiances,  called  quad-averaged  ra- 
diances, are  the  averages  over  a  finite  set  of  solid 
angles  of  the  directionally  continuous  radiance. 
The  quad-averaged  equations  are  azimuthally  de- 
composed using  standard  Fourier  analysis  to  obtain 
equations  for  the  quad-averaged  radiance  ampli- 
tudes. These  amplitude  equations  are  then  devel- 
oped in  terms  of  reflectance  and  transmittanee 
functions.  The  reflectances  and  transmittances  are 
continuous  functions  of  depth  and  are  governed  by 
a  set  of  Raccati  equations  which  is  easily  integrat- 
ed. The  depth-dependent,  quad-averaged  radiances 
are  assembled  from  the  solution  reflectances  and 
transmittances  of  the  water  body,  in  combination 
with  the  boundary  conditions.  The  model  has  an 
expandable  library  of  derived  quantities  that  are  of 
use  in  various  applications  of  optics  to  natural 
waters,  such  as  marine  biological  studies,  under- 
water visual  search  tasks,  remote  sensing,  and  cli- 
matology. (Author's  abstract) 
W88-06558 


DISTRIBUTION,  ABUNDANCE,  AND  POPU- 
LATION DYNAMICS  OF  NORTHERN 
SQUAWFISH,  WALLEYE,  SMALLMOUTH 
BASS,  AND  CHANNEL  CATFISH  IN  JOHN 
DAY  RESERVOIR, 

Oregon  Dept.  of  Fish  and  Wildlife.  Portland. 
R.  C.  Beamesderfer,  B.  E.  Rieman.  J.  C.  Elliott.  A. 
A.  Nigra,  and  D.  L.  Ward. 

Available  from  the  National  Technical  Information 
Service,  Springfield.  VA.  22161.  as  DE87-011893. 
Price  codes:  A06  in  paper  copy.  A01  in  microfiche. 
Annual  Progress  Report  No.  DOE/BP-35097-5, 
April  1987.  122  p.  20  fig.  22  tab,  33  ref,  8  append. 
DOE  Contract  No.  DE  AI79-82BP35097. 

Descriptors:  "Population  dynamics,  "John  Day 
Reservoir.  "Squawfish,  "Bass,  "Catfish,  Seasonal 
variation.  Population  density.  Walleye,  Mortality, 
Growth,  Fish. 

John  Day  Reservoir  was  sampled  from  March  25 
to  September  1.  1986  using  gill  nets,  trap  nets,  boat 
electrofishers,  hook  and  line,  and  an  angler  survey 
to  collect  4.945  northern  squawfish  Ptychocheilus 
oregonensis,  602  walleye  Stizostedion  vitreum. 
2.894  smallmouth  bass  Micropterus  dolomieui,  and 
563  channel  catfish  lctalurus  punctatus.  Distribu- 
tion, abundance  and  population  parameters  of  each 
species  were  examined.  Northern  squawfish  were 
distributed  throughout  the  reservoir  with  densities 
similar  in  all  areas  except  the  McNary  Dam  botal- 


restricted  zone  where  densities  were  6  to  30  times 
those  observed  elsewhere.  Seasonal  changes  in  dis- 
tribution were  seens.  Northern  squawfish  as  old  as 
age  15  were  collected.  Growth  rate  was  sex-relat- 
ed after  age  7  and  was  described  with  \an  Berta- 
lanffy  equations.  Annual  mortality  rate  was  esti- 
mated at  0.24  based  on  an  average  of  estimates 
from  three  methods.  In  April,  walleye  densities 
were  greatest  in  McNary  tailrace  and  declined 
progressively  down  river.  After  April,  walleye 
gradually  dispersed  down  reservoir  as  far  as  Ar- 
lington. Walleye  as  old  as  age  12  were  collected. 
Growth  was  faster  in  females  than  males  and  was 
described  with  von  Bertalanffy  equations.  Annual 
mortality  estimates  ranged  from  048  to  0.67.  Small- 
mouth  bass  densities  were  greatest  in  the  forebay 
(6.0/ha)  followed  by  Irrigon  (2.8/ha).  Arlington 
(1.1/ha)  and  McNary  tailrace  (0.6/ha).  Small- 
mouth  bass  seldom  moved  between  sampling  areas. 
Smallmouth  bass  as  old  as  age  12  were  collected. 
Growth  was  described  with  von  Bertalanffy  equa- 
tions and  was  faster  in  the  upper  reservoir  than  in 
the  lower  reservoir.  Annual  mortality,  estimated 
from  catch  curve,  was  0.39  in  the  upper  reservoir 
and  0.36  in  the  lower  reservoir.  No  differences  in 
density  of  channel  catfish  between  areas  other  than 
the  boat  restricted  zone  could  be  discerned  based 
on  catch/unit  effort  but  low  catch  rates  resulted  in 
lower  power  of  tests  for  area  differences.  (Lantz- 
PTT) 
W88-06591 


FEEDING  SELECTION  OF  LARVAL  STRIPED 
BASS  AND  WHITE  PERCH  IN  THE  PEEKS- 
KILL  REGION  OF  THE  HUDSON  RIVER, 

Main  (Charles  T.),  Inc..  Boston,  MA. 

D.  A.  Hjorth. 

IN:  Fisheries  Research  in  the  Hudson  River,  State 

University  of  New  York  Press,  Albany.    1988.   p 

134-147.  5  fig,  1  tab. 

Descriptors:  "Fisheries,  "Food  chains,  "Perch, 
"Bass,  "Hudson  River,  Feeding  rates.  Fish  food. 
Fish  food  organisms,  Plankton.  Larvae.  Fish  be- 
havior. 

Prey  selectivity  by  striped  bass  and  white  perch 
larvae  was  examined  in  the  Hudson  River  from 
Peekskill  to  below  Stony  Point  to  relate  predator 
size  to  prey  size  for  both  species  with  the  aim  of 
discovering  mechanisms  that  enable  these  similar 
predators  to  coexist  in  the  same  habitat.  Seven 
stations  were  sampled  biweekly  for  microzoo- 
plankton  and  weekly  for  ichthyoplankton  during 
the  late  spring  and  summer.  The  digestive  tracts  of 
316  striped  bass  and  588  white  perch  were  ana- 
lyzed. Of  these,  36%  of  the  bass  stomachs  and  22% 
of  the  perch  stomachs  were  empty.  Virtually  the 
only  food  consumed  by  either  species  was  micro- 
zooplankton.  The  feeding  habits  of  striped  bass  and 
white  perch  larvae  were  strongly  influenced  by  the 
size  of  the  prey.  They  altered  their  foraging  habits 
when  E.  affinis.  a  relatively  large  prey,  was  not 
abundant.  Striped  bass  larvae  curtailed  feeding 
while  white  perch  switched  to  smaller  prey.  It  is 
suggested  that  the  oil  globule,  which  is  prominent 
in  striped  bass  but  not  in  white  perch,  serves  as  a 
high-energy  reserve  that  allows  the  bass  larvae  to 
wait  for  the  proper-sized  food  to  become  available 
while  white  perch  larvae  consume  both  large  and 
small  prey.  (See  also  W88-06638)  (Geiger-PTT) 
W88-06640 


PATTERNS  OF  MOVEMENT  OF  STRIPED 
BASS  AND  WHITE  PERCH  LARVAE  IN  THE 
HUDSON  RIVER  ESTUARY, 

T.  L.  Englert.  and  D.  Sugarman. 
IN:  Fisheries  Research  in  the  Hudson  River,  State 
University  of  New  York  Press,  Albany.   1988.  p 
148-168,  13  fig,  2  tab. 

Descriptors:  "Bass,  "Perch,  "Fish  migration, 
"Hudson  River,  "Model  studies.  Spawning,  Popu- 
lation density.  Fisheries,  Fish  behavior.  Monitor- 
ing, Statistical  models.  Estuaries,  Larvae,  Models. 
Spatial  distribution,  Hydrologic  data  collections. 
Data  interpretation.  Distribution  patterns. 

Observed  patterns  of  larval  movement  suggest  that 
larvae  are  transported  downstream  at  rates  consid- 
erably  less  than   those  computed   for   theoretical 


flow  values.  This  is  true  even  when  the  simulation 
incorporates  the  observed  diurnal  migration  of 
striped  bass  larvae.  Model  calibrations  and  ob- 
served differences  in  a  temporally  averaged  index 
of  the  spatial  distribution  of  yolk-sac  and  post  yolk- 
sac  larvae  of  striped  bass  using  the  Real  Time  Life 
Cycle  model  reveal  that  the  effective  hydrodynam- 
ic  transport  of  the  larvae  is  approximately  one- 
tenth  the  theoretical  value.  Stiped  bass  and  white 
perch  both  spawn  above  the  salt  front,  and  while 
perch  spawn  upstream  from  striped  bass.  Both 
species  spawn  farther  upstream  in  years  when  low 
freshwater  flows  allow  the  salt  front  to  move 
upstream.  Downstream  movements  of  the  two  spe- 
cies are  highly  correlated.  The  extensive  long-term 
data  base  that  has  resulted  from  the  power  plant 
studies  on  the  Hudson  River  makes  possible  statis- 
tical analyses  of  patterns  of  fish  behavior.  The 
biggest  challenge  in  using  this  information  is  to 
find  innovative  ways  to  analyze  the  data  so  as  to 
provide  new  insights  into  the  factors  that  affect 
distribution  and  abundance  of  key  fish  species  in 
the  Hudson.  (See  also  W88-06632)  (Author's  ab- 
stract) 
W88-06641 


REED  (PHRAGMITES  AUSTRALIS  (CAV.) 
TRIN.  EX  STEUD.)  GROWTH  UNDER  CONDI- 
TIONS OF  INCREASING  EUTROPHICATION 
OF  LAKE  MIKOLAJSKIE, 

Polish   Academy   of  Sciences,   Mikolajki.    Inst    of 

Ecology. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-06684 


PHOSPHATE  EXCHANGE  BETWEEN  SEDI- 
MENTS AND  THE  NEAR-BOTTOM  WATER  IN 
RELATIONSHIP  TO  OXYGEN  CONDITIONS 
IN  A  LAKE  USED  FOR  INTENSIVE  TROUT 
CAGE  CULTURE, 

Polish  Academy  of  Sciences,  Lomianki.  Inst.  Eko- 
logii. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06685 


FAUNAL  AND  CHEMICAL  DYNAMICS  OF 
SOME  ACID  AND  ALKALINE  NEW  ZEALAND 
STREAMS, 

Canterbury   Univ.,   Christchurch   (New   Zealand). 

Dept.  of  Zoology. 

K.  J.  Collier,  and  M.  J.  Winterbourn. 

Freshwater  Biology  FWBLAB.  Vol.  18.  No.  2.  p 

227-240.    October    1987.    6    fig,    4    tab.    43    ref.    1 

append. 

Descriptors:  "Organic  carbon.  "Acid  streams. 
"Acid  rain.  "Alkalinity,  "Benthic  Fauna.  "Chemi- 
cal properties.  "Aluminum.  Calcium  carbonate. 
Stream  pollution.  Mayfly,  Chironomids,  New  Zea- 
land. 

Water  from  acid  (pH  4.3-5.7),  brown  water  streams 
was  low  in  alkalinity  (0-2.3  g/cu  m  CaC03)  and 
conductivity  (2.5-4.1  mS/meter)  but  contained  rel- 
atively high  concentrations  of  dissolved  organic- 
carbon  (6.6-16.3  g/cu  m).  Alkaline  (pH  6.6-8.0). 
clearwater  streams  had  high  CaC03  (12.6-57.6  g/ 
cu  m)  and  conductivity  (3.7-22.3  mS/meter  but 
low  dissolved  organic  carbon  concentrations  (0.4- 
4.7  g/cu  tn).  Total  reactive  Al  concentrations  were 
high  in  all  streams  (122-363  mg/cu  m)  but  never 
exceeded  84  mg/cu  m  in  alkaline  streams.  Acid 
soluble  and  organic  monomeric  Al  were  the  major 
Al  species  in  the  acid  streams  (31-168  and  84-178 
mg/cu  m,  respectively).  Concentrations  of  toxic- 
inorganic  monomeric  Al  were  low  in  all  streams 
(<50  mg/cu  m).  Sixty  four  invertebrate  taxa  were 
collected  from  the  alkaline  streams  compared  to  47 
for  the  acid  sites.  Numbers  of  taxa  in  specific- 
orders  were  similar  at  all  sites,  however.  Benthic 
faunas  at  most  sites  were  dominated  by  the  mayfly 
Deleatidium  sp.  and  chironomids.  Mean  densities 
of  benthic  vertebrates  were  2.4-4.8  times  higher  in 
alkaline  streams  than  in  acid  streams.  No  seasonal 
patterns  of  abundance  were  evident  at  any  site. 
Temporal  variability  of  invertebrate  densities  was 
correlated  with  stream  channel  stabilit>  such  that 
fluctuations  in  densities  declined  as  stability  in- 
creased.  Dissolved  organic  carbon  and  aluminum 
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in  acid,  biown  watet  streams  probably  originate  in 
the  surrounding  terrestrial  ecosystem  although 
acid  watei  can  also  mobilize  some  a  I  from  stream 
bed  sediments  Changes  in  the  food  supply  avail 
able  in  acid  streams  may  account  foi  [he  depauper 
ate  faunas  found  there  (Roseman-P  I  I ) 
\\  ss  06688 


RESOURCE  UTILIZATION  HV  THE  FRESH- 
WATER   DEPOSIT   FEEDER    PTYC'HOPTKRA 
lOWNESI  (DIPTERA:  PTYCHOPTERIDAE), 
Oregon  Slate  Univ  .  Corvnllis.  Dept.  of  Fisheries 
and  Wildlife 
R.  L.  Mattingly 

Freshwater  Bioloe\  FWBLAB.  Vol  IS.  No  2.  p 
241-253,  October  i"S^  I  fig,  8  tab,  48  ref.  NSF 
Grant  DEB-80-22634,  OSU  711558 

Descriptors:  'Aquatic  invertebrates,  'Detritus, 
'Limnology,  'False  crane  fly  larvae.  Digestion, 

Metabolism,  Streams.  Feeding  strategy.  Larvae. 
Organic  matter.  Particulate  matter. 

False  crane  fly  larvae.  Ptychoptera  townesi  (Dip- 
teral occurred  m  high  densities  in  a  now-con- 
trolled section  of  stream  where  fine  particulate 
organic  matter  (0.45  micrometer  to  1  mm  in  diame- 
ter) had  accumulated,  but  were  quite  rare  both 
upstream  and  downstream  from  the  section.  In 
laboratory  studies,  false  crane  fly  larvae  grew  only 
on  fine  particulate  organic  matter  <  250  microme- 
ters. Larvae  consistently  grew  fastest  when  fed 
small  particles  (0.45-53  micrometers  in  diameter). 
False  crane  fly  larvae  consumed  relatively  small 
amounts  (0.002  mg/mg  animal  dry  mass  per  day) 
of  fine  particulate  organic  matter.  They  had  long 
gut  content  passage  times  (>  19  hours)  and  rela- 
tively high  efficiencies  of  conversion  of  ingested 
food  to  body  substance  (20.7%).  Gut  content  pas- 
sage times  were  variable,  and  depended  partially 
on  the  nature  of  the  substrate.  False  crane  fly 
larvae  compacted  fine  particulate  organic  matter 
into  fecal  pellets  considerably  larger  in  size  than 
particles  ingested.  They  lost  mass  when  allowed  to 
feed  on  their  own  fecal  material,  as  well  as  on  feces 
>  250  micrometers  in  diameter  produced  by 
shredders.  They  survived  and  grew  on  shredder 
feces  (53-500  micrometers  in  diameter)  that  con- 
tained a  mixture  of  smaller  particles  and  particles 
too  large  for  ingestion.  The  overall  pattern  of 
resource  utilization  by  false  crane  fly  larvae  in- 
volved slow  handling  of  relatively  small  volumes 
of  food,  which  probably  passed  only  once  through 
a  complex  alimentary  tract.  (Author's  abstract) 
W88-06689 


DIET  OF  THE  LEECHES  ERPOBDELLA  OC- 
TOCULATA (L)  AND  HELOBDELLA  STAGNA- 
LIS  (L)  IN  A  LOTIC  HABITAT  SUBJECT  TO 
ORGANIC  POLLUTION, 

Trinity  Coll..  Dublin  (Ireland).  Dept.  of  Zoology. 
M.  D.'K.  Bradley,  and  J.  D.  Reynolds. 
Freshwater  Biologv  FWBLAB,  Vol.  18,  No.  2.  p 
267-275.  October  1987.  2  fig,  4  tab.  17  ref. 

Descriptors:  *Water  pollution  effects,  *Lotic  envi- 
ronment. 'Leeches,  'Food  habits.  Seasonal  varia- 
tion, Chironomids,  Oligochaetes,  Snails.  Rivers. 
River  Suir.  Ireland.  Predators. 

A  study  of  the  diet  of  E.  octoculata  (L)  and  H. 
stagnalis  (L)  using  a  serological  technique  was 
carried  out  in  a  stretch  of  the  River  Suir.  Ireland 
subject  to  organic  pollution  and  seasonal  sewage 
fungus  growth.  E.  octoculata  (L)  consumed  pri- 
marily Chironomidae  and  Oligochaeta.  while  H. 
stagnalis  (L)  had  a  less  pronounced  prey  prefer- 
ence, consuming  similar  proportions  of  chirono- 
mids, oligochaetes.  Asellus  and  gastropod  snails. 
At  enriched  sites,  E.  octoculata  (L)  consumed  rela- 
tively more  chironomids  and  fewer  oligochaetes, 
while  H.  stagnalis  (L)  took  more  gastropods  and 
fewer  chironomids.  Seasonal  differences  were 
noted  in  the  diet  of  both  leeches  with  chironomids 
predominating  chiefly  from  April  to  August,  and 
mollusks.  oligochaetes.  and  Asellus  at  other  times 
of  the  year.  Intraspecific  differences  (on  a  weight- 
age  basis)  were  only  seen  for  E.  octoculata  (L), 
small  forms  consuming  chiefly  oligochaetes  and 
larger  ones  concentrating  on  chironomids  The 
results  indicate  that  the  organic  pollution  led  to 
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production  \\l)  LITTER  PROCESSING  BY 
CRAYFISH  l\  \\  APPALACHIAN  MOUN- 
TAIN STREAM, 

Georgia  Uni\  .  Athens  Dept  ofl  ntomology. 
A.  D.  Huryn.  and  J  B  Wallace 
Freshwater  Biology  FWB1  All.  Vol    is.  No   2,  p 
277-286.  October  1987.  3  fig,  3  tab,  32  ref   NSF 
Grants  BSR-8516497  and  BSR-8514328. 

Descriptors:  'Crayfish.  'Aquatic  productivity, 
♦Stream  hioia.  'Macroinvertebrates,  Ecosystems, 
Chironomids,  Oligochaetes.  Biomass.  Appalachian 
Mountains,  Secondary  production.  Seasonal  varia- 
tion 

Mean  annual  density  and  biomass  of  Camharus 
bartonii  crayfish  in  an  Appalachian  mountain 
stream  was  12  individuals/sq  m  and  1669  mg  (ash- 
free  dry  weight  )/sq  m.  Annual  production  of  the 
crayfish  was  961  mg  (ash-free  dry  weight )/sq  m. 
Despite  high  biomass.  low  growth  rates  resulted  in 
low  production  and  a  low  annual  production/bio- 
mass  ratio  of  0.58.  While  crayfish  constituted  61% 
of  the  total  macroinvertebrate  biomass.  it  contrib- 
uted only  13%  of  annual  community  secondary 
production.  Litter  processing  was  positively  relat- 
ed to  temperature  and  crayfish  size.  C.  bartonii  was 
estimated  to  comminute  36  g/sq  m/yr  of  leaf  litter 
(>1  sq  mm)  to  24  g/sq  m/yr  fine  particulate 
material  (<1  sq  mm).  The  annual  pattern  of  litter 
comminution  by  crayfish  was  regulated  by  temper- 
ature. As  a  result,  >  50%  of  shredding  activity  by 
crayfish  occurred  from  June  to  September  which 
was  also  the  period  of  lowest  litter  standing  crops 
and  activity  of  other  shredding  macroinverte- 
brates. It  is  speculated  that  during  summer  crayfish 
play  an  important  role  in  temperate  woodland 
streams  by  converting  slowly  processed  leaf  litter 
species  to  fine  particles  which  are  then  available  to 
collector-gatherers  (e.g.  Chironomidae,  Oligo- 
chaeta). (Author's  abstract) 
W88-06691 


POPULATION  DYNAMICS  AND  PRODUC- 
TION OF  FIVE  CRUSTACEAN  ZOO- 
PLANKTERS  IN  A  SUBTROPICAL  RESER- 
VOIR DURING  YEARS  OF  CONSTANT  TUR- 
BIDITY, 

Rhodes  Univ..  Grahamstown  (South  Africa).  Inst, 
of  Freshwater  Studies. 
R.  C.  Hart. 

Freshwater  Biology  FWBLAB,  Vol.  18.  No.  2.  p 
287-318,  October  1987.  13  fig,  7  tab.  62  ref. 

Descriptors:  'Limnology.  'Biomass.  'Daphnia. 
'Aquatic  productivity.  'Ecosystems.  'Zooplank- 
ton,  'Turbidity.  'Lake  le  Roux.  'Population  dy- 
namics, Metadiaptomus  meridianus.  Louvenula  ex- 
cellens,  Moina  brachiata.  Water  transparency. 

The  temporal  dynamics  and  demography  of  Meta- 
diaptomus meridianus  (Van  Douwe).  Louvenula 
excellens  Kiefer.  Daphnia  gibba  Methuen.  D.  bar- 
bata  Weltner,  and  Moina  brachiata  Jurine  were 
studied  for  two  years  in  a  small  bay  of  Lake  le 
Roux  (Orange  River,  South  Africa).  Total  zoo- 
plankton  biomass  and  population  density  were  1.4- 
3  times  higher  during  the  less  turbid  conditions  of 
1982/3  (Secchi  depth  transparency  around  35  cm) 
than  they  were  at  around  25  cm  Secchi  depth 
during  1981/2,  when  D.  barbata  was  absent.  On 
average,  instantaneous  birth  rates,  rates  of  popula- 
tion change  and  death  rates  varied  only  slightly 
between  years.  Birth  and  death  rates  were  consid- 
erably higher  above  15  degrees  than  below  15 
degrees.  These  rates  correlated  with  one  another 
and  with  zooplankton  abundance  both  inter-  and 
intra-specifically  suggesting  that  competitive  inter- 
actions were  important  in  population  regulation. 
Mortality  rates  varied  more  strongly  and  consist- 
ently in  a  density-dependent  relation  than  did  birth 
rates.  In  addition  to  depressed  fecundity,  the  in- 
ferred survival  of  young  was  poor  and  population 
growth  low,  possibly  because  food  shortage  caused 
high  post-natal  mortality.  Estimates  of  annual  pro- 
duction (P)  derived  from  finite  birth  rate  values 
varied  consistently  with  annual  differences  in  bio- 
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W88-06692 


BEHAVIOR     AND     FORM     Ol      PSEPHENUS 
III  URIC  Kl  (DEKAY) 

(COLEOPTERAtPSEPHENIDAE)      IN      RELA- 
TION TO  WATER  FLOW, 

Purdue  Univ.,  Lafayette,  IN    Dept   ol  I  ntomolo- 
gy. 

Foi  primary  bibliographic  entry  see  Field  2E. 
W88-06693 


LEAF-PACK  DYNAMICS  IN  A  SOUTHERN  AF- 
RICAN MOUNTAIN  STREAM, 
Cape  Town  Univ.  (South  Africa)   Dept   of  Zoolo- 
gy- 

J.  M.  King.  M.  P.  Henshall-Howard,  J.  A  Day, 
and  B.  R.  Davies. 

Freshwater  Biology  FWBLAB.  Vol.  18,  No.  2.  p 
325-340.  October  1987.  9  fig,  5  tab,  25  ref. 

Descriptors:  'Langrivier,  'South  Africa.  'Leaves. 
'Leaf-pack  dynamics.  'Detritus.  'Stream  dis- 
charge. 'Invertebrate  fauna.  Artificial  leaf-packs. 
Benthic  fauna.  Ecosystems.  Plecoptera.  Chirono- 
mids, Simuliids,  Larvae. 

The  occurrence,  composition  and  invertebrate 
fauna  of  naturally  occurring  leaf-packs  were  stud- 
ied over  24  months  in  Langrivier,  a  second  order 
mountain  stream  in  the  southwestern  Cape.  South 
Africa.  Langrivier  is  shallow  and  fast-flowing  and 
stores  very  low  levels  of  allocthonous  detritus, 
although  natural  leaf-packs  form  an  obvious  part  of 
the  energy  base  in  the  stream  throughout  the  year. 
The  occurrence  and  size  of  the  packs  were  influ- 
enced by  stream  discharge  and  by  the  timing  and 
character  of  leaf  fall  from  riparian  trees.  Packs 
were  smallest  (minimum  dry  mass  17  g.  minimum 
vol.  0.000017  cu  m)  in  winter  when  discharge  was 
high,  and  largest  (maximum  dry  mass  191  g.  maxi- 
mum vol.  0.00423  cu  m).  in  spring  when  discharge 
decreased  and  leaf  fall  from  riparian  trees  began. 
Through  the  year  the  packs  covered  a  mean  0.41% 
of  the  stream  bed  and  had  a  mean  abundance  of 
0.46  packs/sq  m  of  stream  bed.  They  lasted,  on 
average,  <1.7  months  and  yet  accounted  for  29% 
of  the  stored  detritus  in  the  system.  Wood  was  the 
dominant  component  of  packs,  and  leaves  at  all 
decomposition  stages  were  present  throughout  the 
year.  The  ratio  of  numbers  of  invertebrates  to 
numbers  of  individuals  in  the  benthos  was  very 
low,  presumably  because  of  the  rarity  and  small 
size  of  the  packs.  The  density  of  invertebrates  per 
unit  area  covered  by  leaf  packs  was  consistently 
much  higher  than  the  density  in  an  equivalent  area 
of  the  benthos,  except  during  peak  leaf  fall  (Oct.  to 
Dec).  Artificial  leaf  packs  were  studied  to  deter- 
mine the  extent  to  which  they  simulated  natural 
packs.  Both  natural  and  artificial  packs  contained  a 
high  proportion  of  Plecoptera  (46%  and  29%. 
respectively).  The  natural  packs  contained  high 
numbers  of  simuliid  larvae  (33%  of  total),  whereas 
artificial  packs  had  a  high  percentage  of  chirono- 
mid  larvae  (62%).  Low  numbers  of  several  other 
taxa  also  appeared  in  both  pack  types.  Artifical 
packs  contained  more  than  twice  as  many  inverte- 
brates per  unit  pack  mass  as  did  natural  packs. 
Artificial  packs,  while  of  use  in  carefully  planned 
experiments,  do  not  closely  simulate  natural  packs 
(Author's  abstract) 
W88-06694 


CHANGES  IN  MACROPHYTE  COMMUNITY 
STRUCTURE  FOLLOWING  DROUGHT  IN 
THE  OKEFENOKEE  SWAMP,  GEORGIA,  USA, 
Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
H.  S.  Greening,  and  J.  Gerritsen. 
Aquatic  Botany  AQBODS,  Vol.  28.  No.  2.  p  113- 
128.  July  1987.  5  fig.  2  tab.  35  ref.  NSF  Grant  BSR 
8114823. 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 


Descriptors:  "Vegetation,  *Okefenokee  Swamp. 
*Biomass.  'Plant  populations,  *Macrophytes, 
'Water  level  flucuations.  'Drought,  'Swamps, 
Drawdown.  Ecosystems,  Wetlands,  Inundation. 

Following  a  severe  drought,  changes  in  macro- 
phyte  species  composition  and  biomass  dynamics 
were  monitored  in  four  marsh  plant  communities 
within  the  Okefenokee  Swamp,  located  in  south- 
eastern Georgia  and  northeastern  Florida,  USA. 
Marshes  with  three  distinct  patterns  of  water  level 
fluctuation  were  examined  from  April  1982  to  Jan- 
uary 1985.  Two  constantly  inundated  sites  (water 
depth  34-114  cm)  were  dominated  by  a  floating- 
leaved  macrophyte.  Nuphar  luteum  ssp.  macro- 
phyllum  (Ait)  Ait.f  and  by  water  column  species 
(e.g.  Utricularia  ssp.,  Myriophyllum  heterophyllum 
Michx..  Cambomba  pulcherrima  (Harper)  Fass. 
and  filamentous  algae).  Live  above-ground  biomass 
values  at  these  sites  were  lower  than  those  at  the 
other  two  sites,  with  mean  values  of  64  and  87  g 
dry  weight/sq  m.  The  third  site,  which  experi- 
enced frequent  and  predictable  (seasonal)  draw- 
down, was  strongly  dominated  by  the  sedge  Carex 
walteriana  Bailey  and  a  ground  cover  of  Sphag- 
num sp  (70  and  25%  of  the  total  live  biomass, 
respectively).  Live  biomass  values  at  this  site 
showed  a  gradual  increase  during  the  course  of  the 
33  month  study.  A  fourth  site  experienced  infre- 
quent and  unpredictable  drawdown  (occurring 
only  during  drought  years)  and  contained  two 
distinct  suites  of  plant  species:  'resident'  species 
that  predominated  under  inundated  conditions  (e.g. 
Nymphaea  odorata  Ait.,  Eriocaulon  compressum 
Lam.,  Orontium  aquaticum  L.,  Utricularia  ssp.) 
and  a  'fugitive'  species  (Rhyncospora  inundata 
(Oakes)  Fern.)  that  became  dominant  for  a  brief 
period  during  and  immediately  following  draw- 
down. Live  biomass  values  at  a  fourth  site  were 
approximately  200%  higher  in  the  year  immediate- 
ly following  the  drought  (peak  biomass  of  364  g 
dry  weight/sq  m)  than  in  subsequent  years  (150- 
180  g  dry  weight/sq  m).  These  data  suggest  that  in 
these  marshes,  unpredictable  and  infrequent  natural 
drawdowns  may  result  in  higher  macrophyte  di- 
versity and  greater  variability  in  biomass  dynamics 
than  either  frequent  (annual)  drawdown  or  contin- 
ual inundation.  (Author's  abstract) 
W88-06697 


LACUNAL  GAS  DISCHARGE  AS  A  MEASURE 

OF    PRODUCTIVITY    IN    THE    SEAGRASSES 

ZOSTERA  CAPRICORNI,  CYMODOCEA  SER- 

RULATA,    AND    SYRINGODIUM    ISOETIFO- 

LIUM, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Cleveland  (Australia).  Marine  Labs. 

D.  G.  Roberts,  and  D.  J.  W.  Moriarity. 

Aquatic  Botany  AQBODS,  Vol.  28,  No.  2,  p  143- 

160.  July  1987.  7  fig,  2  tab,  43  ref. 

Descriptors:  'Photosynthesis,  'Aquatic  plants, 
'Productivity,  'Plant  physiology,  'Sea  grasses. 
Light  intensity.  Nitrogen,  Oxygen. 

A  new  method  for  estimating  the  rate  of  photosyn- 
thetic  fixation  of  carbon  in  seagrasses  is  based  on 
the  close  relationship  between  photosynthetic  rate 
and  the  volume  of  gas  discharged  through  the 
lacunae.  During  photosynthesis,  the  gas  discharged 
from  the  lacunae  was  composed  primarily  of 
oxygen  (32.5%)  and  nitrogen  (67.5%).  The  rate  of 
discharge  was  proportional  to  the  rate  of  photo- 
synthesis and  hence  was  a  function  of  light  intensi- 
ty. There  was  a  linear  relationship  between  gases 
discharged  from  lacunae  and  oxygen  released  into 
the  water  column.  Calibration  curves  were  derived 
relating  volume  of  gasses  (oxygen  and  nitrogen) 
released  from  the  lacunae  to  total  oxygen  pro- 
duced during  photosynthesis  in  three  seagrass  spe- 
cies (Zostera  capricorni  Aschers.,  Cymodocea  ser- 
rulata  (R.  Br.)  Aschers  &  Magnus,  and  Syringo- 
dium  isoetifolium  (Aschers)  Dandy).  Molar  ratios 
of  C14  fixed  to  oxygen  produced  were  close  to 
unity  (1.008  +/-  0.016;n  =  8)  indicating  that  meas- 
urements of  lacunal  gas  released  may  be  used  to 
measure  productivity.  (Author's  abstract) 
W88-06698 


CHRONOSEQUENCE  OF  AQUATIC  MACRO- 
PHYTE COMMUNITIES  IN  DUNE  PONDS, 


Indiana   Dunes   National    Lakeshore,    Porter,    IN. 
D.  A.  Wilcox,  and  H.  A.  Simonin, 
Aquatic   Botany   AQBODS.   Vol.   28,   No.   3-4.  p 
227-242,  August  1987.  3  fig,  4  tab.  69  ref. 

Descriptors:  'Anthropogenic  disturbance,  'Lake 
Michigan,  'Ponds,  'Macrophytes,  'Aquatic  plants. 
Chara,  Nymphaea  tuberosa,  Najas  flexilis.  Myrio- 
phyllum. Typha  angustifolia,  Hydrarch  succession. 
Temporal  distribution. 

Differences  in  macrophyte  composition  in  a  chron- 
osequence  of  spatially  separated  dune  ponds  near 
the  south  shore  of  Lake  Michigan  (USA)  were 
examined  and  related  to  environmental  variables. 
Five  ponds  from  each  of  five  pond  rows  were 
sampled.  In  each  pond,  the  cover  of  each  plant 
species  and  water  and  sediment  depth  were  sam- 
pled using  a  stratified  random  design.  Radiocarbon 
dates  were  obtained  from  selected  ponds.  Ordina- 
tion of  the  vegetation  by  detrended  correspond- 
ence analysis  revealed  similarities  in  the  plant  com- 
munities of  ponds  in  the  same  row  and  community 
differences  between  ponds  in  different  rows. 
Younger  ponds  (<300  yr)  were  dominated  by 
Chara  ssp.  and  Najas  flexilis.  middle-age  ponds 
(2100  yr)  by  Myriophyllum  ssp.,  and  Nymphaea 
tuberosa,  and  older  ponds  (3000  yr)  by  Typha 
angustifolia.  Distribution  of  macrophyte  communi- 
ties was  most  closely  correlated  with  water  depth, 
which  generally  decreased  with  increasing  age  of 
the  pond  row.  Some  sediment  chemistry  differ- 
ences were  found  between  pond  rows,  but  there 
were  no  significant  differences  in  water  chemistry. 
Although  a  linear  succession  pattern  is  suggested, 
it  is  proposed  anthropogenic  disturbance  played  a 
major  role  in  determining  the  vegetation  differ- 
ences observed.  A  chronosequence  of  spatially  sep- 
arated ponds  may  provide  valuable  information  on 
hydrarch  succession,  but  it  may  be  misleading  and 
actually  represent  succession  affected  by  disturb- 
ance history.  (Author's  abstract) 
W88-06700 


GROWTH  AND  REPRODUCTION  OF  BANGIA 
ATROPURPUREA  (ROTH)  C.  AG.  (RHODO- 
PHYTA)  FROM  THE  LAURENTIAN  GREAT 
LAKES, 

Wisconsin  Univ.,  Madison.  Dept.  of  Botany. 

J.  M.  Graham,  and  L.  E.  Graham. 

Aquatic   Botany   AQBODS.   Vol.   28,  No.   3-4,   p 

317-331,  August  1987.  5  fig,  4  tab,  38  ref. 

Descriptors:  'Rhodophyta,  'Great  Lakes,  'Algae. 
'Limnology,  'Photosynthesis,  'Biomass,  'Temper- 
ature effects,  'Irradiance,  Seasonal  variation.  Spa- 
tial distribution.  Photoperiodism. 

Bangia  atropurpurea  (Roth)  C.  Ag.  is  an  un- 
branched  filamentous  red  alga  which  has  recently 
entered  the  Laurentian  Great  Lakes.  It  is  found  in 
a  band  5-10  cm  wide  above  the  waterline  in  rocky 
littoral  areas.  Field  observations  of  its  seasonal  and 
spatial  distribution  indicate  a  bimodal  pattern  of 
maximum  biomass  in  spring  and  autumn  with  re- 
duced biomass  persisting  in  summer.  These  obser- 
vations suggest  that  it  should  have  a  high  irradi- 
ance optimum  and  tolerate  warm  temperatures. 
Measurements  of  net  photosynthesis  and  respira- 
tion were  made  at  48  combinations  of  irradiance 
and  temperature.  Optimum  conditions  were  20  de- 
grees and  750  microE/sq  m/second  at  which  net 
photosynthesis  was  11.55  mg  02/g/hr.  Optimum 
irradiance  remained  at  or  above  750  micro  E/sq 
m/sec  at  all  temperatures  examined.  Respiration 
rates  increased  with  both  temperature  and  prior 
irradiance.  A  study  of  the  effects  of  125  combina- 
tions of  temperature,  irradiance,  and  photoperiod 
revealed  that  monospore  production  is  favored  by 
high  temperatures  and  increasing  daylength.  The 
combined  effect  of  rising  temperatures  and  increas- 
ing daylengths  causes  progressively  more  filaments 
to  produce  monospores  and  contributes  to  the 
summer  decline  in  biomass.  (Author's  abstract) 
W88-06703 


DIEL  PATTERNS  OF  NITROGENASE  ACTIVI- 
TY ASSOCIATED  WITH  MACROPHYTES  IN  A 
EUTROPHIC  LAKE, 

Kent  State  Univ.,  OH.  Dept.  of  Biological  Sci- 
ences. 


J.  L.  Corkran,  and  C.  E.  Wickstrom. 

Aquatic   Botany   AQBODS.   Vol.    28.    No.    3-4,   p 

341-352.  August  1987.  3  fig,  2  tab,  30  ref 

Descriptors:  'Limnology,  'Aquatic  plants.  'East 
Twin  Lake.  'Ohio,  'Eutrophication.  'Metabolism. 
'Enzymes.  'Macrophytes,  'Epiphytes,  'Nitrogen- 
ase,  Heteranthera  dubia,  Najas  guadalupensis. 
Lemna  minor,  Photoperiod,  Acetylene  reduction. 
Ethylene  evolution,  Kiurnal  distribution. 

Nitrogenase  activity  (acetylene  reduction)  occur- 
ring in  the  phyllosphere  of  macrophyte-epiphyte 
complexes  was  investigated  in  situ,  from  June  to 
September  1985,  in  East  Twin  Lake,  Ohio.  The 
epiphytic  flora  of  every  macrophyte  species  exam- 
ine contained  active  diazotrophs  capable  of  reduc- 
ing acetylene  at  rates  of  up  to  41  682  nM/g/hr 
during  midday  incubations.  The  general  diel  nitro- 
genase activity  pattern  shared  by  Heteranthera 
dubia  (Jacq.)  MacM.,  Najas  guadalupensis 
(Spreng.)  Morong  and  Lemna  minor  L.  was  uni- 
modal  and  reproducible  throughout  the  summer: 
ethylene  evolution  was  low  in  the  morning,  peaked 
around  midday  (11:00-14:00  hours),  then  declined 
to  a  nocturnal  minimum.  Rates  of  ethylene  evolu- 
tion by  the  Myriophyllum  spicatum  L.  epiphytes 
studied,  however,  had  low  nitrogenase  activity 
which  exhibited  an  atypical  diel  pattern.  Epiphyte 
nocturnal  nitrogenase  activity  ranged  from  5  to 
46%  of  a  day's  total  activity.  Dark  (foil-wrapped) 
bottle  nitrogenase  activity  was  constant  on  a  diel 
basis  and  was  not  dependent  on  preceeding  light 
history.  (Author's  abstract) 
W88-06704 


NICHE  RESPONSE  SURFACES  AND  PRO- 
DUCTIVITY ESTIMATES  OF  MACROPHYTES 
IN  LAKE  NAINITAL,  CENTRAL  HIMALAYA, 
INDIA, 

Kumaun  Univ.,  Naini  Tal  (India).  Dept.  of  Botany. 
R.  Purohit,  and  S.  P.  Singh. 

Aquatic  Botany  AQBODS,  Vol.  29.  No.  1,  p  49-62, 
September  1987.  2  fig,  4  tab,  13  ref. 

Descriptors:  'Biomass,  'Limnology,  'Aquatic 
plants,  'Macrophytes,  'Productivity,  'Niches, 
'Potamogeton  pectinatus,  'Lake  Nainital,  Growth, 
Quantitative  analysis.  Ecosystems,  Hydrilla  verti- 
cillata,  India. 

The  niche  response  surfaces  of  two  macrophytes. 
Potamogeton  pectinatus  L.  and  Hydrilla  verticil- 
lata  (L.f.)  Royle  were  characterized  and  an  assess- 
ment was  made  of  various  methods  used  to  esti- 
mate the  annual  net  production  of  the  macrophyte 
stand  in  Lake  Nainital  (located  at  1927  m  in  Cen- 
tral Himalaya).  The  niche  response  surfaces  were 
characterized  by  plotting  the  biomass  values  of  the 
macrophytes  in  relation  to  two  variants:  site 
(depth)  and  time  (months).  Although  the  niche 
response  surfaces  of  the  two  macrophytes  showed 
a  broad  overlap  they  differed  from  each  other  in 
detail.  Furthermore,  individuals  of  the  same  spe- 
cies population  showed  varying  responses  to  vari- 
ations in  site  and  time  in  terms  of  growth  phenolo- 
gy and  amounts  of  biomass  and  productivity.  In 
view  of  the  inter-  and  intra-species  differences  in 
growth  responses  to  the  gradients  of  site  and  time, 
the  method  of  calculation  which  followed  the  bio- 
mass change  of  each  site  separately  and  considered 
all  the  positive  increments  by  all  species  gave  the 
most  accurate  net  primary  productivity  estimate  of 
the  macrophyte  stand.  (Author's  abstract) 
W88-06705 


GENERALIZED  SPATIAL  NICHE  MODEL 
FOR  AQUATIC  MACROPHYTES, 

Norsk  Inst,  for  Vannforskning,  Oslo. 
B.  Rorslett. 

Aquatic  Botany  AQBODS.  Vol.  29.  No.  1.  p  63-81. 
September  1987.  6  fig.  2  tab,  48  ref,  append.  Nor- 
wegian Institute  for  Water  Research  Grant  OF- 
81620. 

Descriptors:  'Limnology.  'Aquatic  plants.  'Ma- 
crophytes, 'Niches,  'Statistical  models,  'Probaba- 
listic  process,  'Norway,  Ecosystems,  Lakes,  Sur- 
vival, Periphyton,  Probability  distribution.  Spatial 
distribution. 
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rhe  spatial  niches  of  submerged  macrophytes  and 
some  relevant  statistics  foi  niche  extensions  and 
boundaries  are  described  Kn  interpretation  of  the 
potential  niche  as  a  probability  measure  of  survival 
over  .in  it-dimensional  gradient  space  is  given  i" 
this  end,  .1  set  of  probability  measures  is  intro- 
duced It  is  shown  thai  these  measures  closely 
relate  to  statistical  concepts  found  in  survival  and 
failure  time  analysis,  By  this  approach,  potential 
niches  are  wholly  defined  as  a  statistical  concept. 
Realized  niches  then  arise  as  samples  from  the 
specific  statistical  model  hence  appropriate  niche 
location  and  size  measures  can  be  derived.  The 
conceptualized  model  of  the  survival  niche  extends 
to  a  general  model  which  describes  the  shape  o( 
realized  spatial  niches  for  aquatic  macrophytes. 

This  general  model  was  derived  from  actual  vege- 
tation data  sampled  by  diving  in  many  Norwegian 
I  akes  Spatial  performance  on  the  vertical  gradi- 
ent can  be  described  hy  a  product  of  doubly  expo- 
nential functions.  Each  ^f  these  corresponds  to  a 
Oumbel  EV1  distribution  and  expresses  the  proba- 
bility distribution  of  the  species'  up-  and  downs- 
lope  niche  boundaries,  respectively.  Theoretically. 
both  potential  and  realized  niches  separate  into  a 
persistent  and  transient  region,  each  related  to 
different  time  scales.  The  deep-water  patchiness. 
commonly  observed  for  submerged  macrophytes. 
might  indicate  the  transient  domain  of  a  realized 
niche.  Published  data  indicate  that  the  proposed 
model  had  widespread  applicability,  and  also  rel- 
evance to.  for  example,  periphyton.  (Author's  ab- 
stract) 
W88-06706 


DOVVNSLOPE  LIMITS  OF  AQUATIC  MACRO- 
PHYTES: A  TEST  OF  THE  TRANSIENT  NICHE 
HYPOTHESIS, 

Norsk  Inst,  for  Vannforskning.  Oslo. 

B.  Rorslett.  and  M.  Agami. 

Aquatic  Botany  AQBODS.  Vol.  29.  No.  1,  p  83-95. 

September  1987.  2  fig.  1  tab,  28  ref.  append. 

Descriptors:  'Limnology.  'Aquatic  plants,  'Ma- 
crophytes. 'Statistical  model.  'Niches.  'Lakes. 
Ecosystems,  Najas  marina,  Isoetes  lacustris.  Sur- 
vival, Probability  distribution.  Norway,  Israel. 
Spatial  distribution.  Probabilistic  process. 

The  transient  niche  hypothesis  addresses  the  spa- 
tiotemporal  coordinates  of  the  potential  (survival) 
niche  on  a  vertical  gradient.  It  is  assumed  that  this 
complex  gradient  can  be  broken  down  into  two 
separate  components  which  are  denoted  here  as 
the  upslope  and  downslope  components.  Under  the 
hypothesis,  predictions  of  the  niche  shape  and 
'headroom'  of  transient  expansion  are  possible. 
Specifically,  this  hypothesis  predicts  that  the  deep- 
water  decline  of  a  short-lived  species  should  be  less 
steep  than  that  of  a  long-lived  species.  Any  deep- 
water  occurrence  would  feature  enhanced  patchi- 
ness. The  vertical  niches  of  two  contrasting  sub- 
merged macrophytes  were  analyzed,  the  annual  or 
facultative  perennial  species  Najas  marina  L.,  and 
the  perennial  evergreen,  Isoetes  lacustris  L.  Their 
downslope  extension  was  emphasized.  The  vertical 
extension  for  these  species  is  modelled  by  a  double- 
exponential  function,  identical  to  a  Gumbel  EV1 
distribution.  Using  data  from  Israel  and  Norway,  it 
is  shown  that  actual  experimental  and  field  vertical 
distributions  of  these  contrasting  macrophytes  lend 
support  to  the  transient  niche  hypothesis.  (Au- 
thor's abstract) 
W88-06707 


ROLE  OF  SUBMERGED  AQUATIC  VEGETA- 
TION IN  INFLUENCING  THE  ABUNDANCE 
OF  NEKTON  ON  CONTIGUOUS  TIDAL 
FRESH-WATER  MARSHES, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
L.  P.  Rozas,  and  W.  E.  Odum. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  114,  No.  2/3,  p  289-300. 
January  1988.  3  fig,  2  tab.  37  ref.  Office  of  Sea 
Grant  NA86AA-D-SG042.  Department  of  Envi- 
ronmental Sciences,  University  of  Virginia  Depart- 
ment Grant. 

Descriptors:  'Fish.  'Aquatic  plants.  'Marshes. 
'Shrimp.   'Tidal   marshes.   'Productivity,   Aquatic 


habitats,  Fish  populations.  Macroinvertebraies, 
Predation,  1  cosy  stems. 

Field  experiments  were  conducted  in  winch  sub- 
merged aquatic  vegetation  was  either  removed  oi 
added  to  tidal  freshwatei  marsh  creeks  and  nekton 

was  sampled  on  adjacent  marshes  with  flume  nets 

These  experiments  were  designed   to  determine 

whether  the  presence  of  submerged  aquatic  vege- 
tation in  tidal  creeks  influences  the  abundance  of 
fishes  and  grass  shrimp  Palaemontes  pugio  Holth- 
uis  on  contiguous  marshes.  In  experiments  where 
submerged  aquatic  vegetation  was  removed  from 
tidal  creeks,  the  number  o(  grass  shrimp  on  adja- 
cent marshes  decreased,  but  the  average  density  of 

fishes,  mostly  mummichogs  Fundulus  heteroclitus 

(Linneaus)  and  banded  killfish  F.  diaphanus  (Le- 
sueur),  was  not  reduced.  The  abundance  of  grass 
shrimp  increased  on  marshes  where  artificial  sub- 
merged aquatic  vegetation  was  added  to  adjacent 
tidal  creeks  without  natural  submerged  aquatic 
vegetation,  but  the  abundance  of  fish  did  not  in- 
crease. The  density  of  marsh  plants  and  marsh 
elevation  were  investigated  as  additional  factors 
that  could  influence  the  abundance  of  nekton  on 
the  marsh  surface,  but  no  evidence  was  found  that 
these  factors  were  important.  We  conclude  that  the 
proximity  of  submerged  aquatic  vegetation  and  the 
depth  of  adjacent  tidal  creeks  are  the  most  impor- 
tant factors  that  influence  the  abundance  of  nekton 
on  tidal  freshwater  marshes.  (Author's  abstract) 
W88-06708 


SEASONAL  SHIFTS  IN  THE  GRAIN  SIZE  OF 
SETTLING  PARTICLES  IN  LAKE  CON- 
STANCE, 

Konstanz    Univ.    (Germany,    F.R.).    Limnological 

Inst. 

H.  H.  Stabel,  and  C.  Chondrogianni. 

Water  Research  WATRAG,  Vol.  22,  No.  2,  p  251- 

255,  February  1988.  5  fig,  1  tab.  32  ref.  Deutsche 

Forschungsgemeinschaft  grant  SFB  248. 

Descriptors:  'Sedimentation.  'Particle  size,  'Set- 
tling velocity,  'Minerals,  'Limnology,  'Eutroph- 
ication,  'Orthophosphates,  Calcite,  Quartz,  Sea- 
sonal variation,  Lake  Constance,  Phytoplankton, 
Euphotic  zone. 

Grain  size  parameters  were  studied  from  particles 
settling  from  the  euphoric  zone  of  Lake  Constance 
in  1986.  Three  types  of  material  were  recorded 
throughout  the  year.  They  were  either  dominated 
by  authigenic  calcite  or  were  characterized  by 
enhanced  proportions  of  allochthonous  minerals. 
The  materials  differed  in  mean  size,  sorting,  and 
kurtosis  and  contained  unequal  proportions  of  cal- 
cite and  quartz  (ratios  Cc/Qz).  There  was  a 
marked  shift  in  the  mean  sizes  from  lower  to 
higher  phi  values  (i.e.  from  about  phi  =  6.25  to 
6.9)  during  August  due  to  variations  in  the  grain 
size  of  the  main  constituent,  authigenically  grown 
calcite.  It  is  suggested  that  the  seasonal  changes  in 
the  diameters  of  the  calcite  crystals  were  con- 
trolled by  fluctuations  in  the  contents  of  lacustrine 
dissolved  orthophosphate.  (Author's  abstract) 
W88-06772 


APPLICATION  OF  A  CONTINUOUS  DISTRI- 
BUTION MODEL  FOR  PROTON  BINDING  BY 
HUMIC  ACIDS  EXTRACTED  FROM  ACIDIC 
LAKE  SEDIMENTS, 

Clarkson  Coll.  of  Technology,  Potsdam,  NY. 
Dept.  of  Civil  and  Environmental  Engineering. 
J.  R.  Rhea,  and  T.  C.  Young 

Environmental  Geology  and  Water  Sciences 
EGWSEI,  Vol.  10.  No.  3,  p  169-173,  1987.  3  fig,  2 
tab.  14  ref. 

Descriptors:  'Acidic  water.  'Acid  rain,  'Buffer- 
ing, 'Humic  acids,  'Lake  sediments.  Hydrogen  ion 
concentration.  Model  studies. 

The  proton  binding  characteristics  of  humic  acids 
extracted  from  the  sediments  of  Cranberry  Pond, 
an  acidic  water  body  located  in  the  Adirondak 
Mountain  region  of  New  York,  were  explored  by 
the  application  of  a  multiligand  distribution  model. 
The  model  characterizes  a  class  of  proton  binding 
sites  by  mean  log  K  values  and  the  standard  devi- 
ations of  log  K  values  about  the  mean.  Mean  log  K 


values  and  then   relative  abundance*  wcri     letet 

mined  directly    from  experimental   litrati lata 

I  In  model  accurately  predicts  tin  binding  ol  pro 

tons  by  llie  limine  acids  foi   pll  values  in  Ihi    I  ingi 

3  5  to  loo  (Author's  abstract) 
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SUSPENDED  SEDIMENT  TRANSPORT,  SEDI- 
MENTATION, AND  RESUSPENSION  IN  LAKE 
HOUSTON,  TEXAS:  IMPLICATIONS  FOR 
WATER  QUALITY, 

Rice  Univ.,  Houston.  TX.  Dept  of  Geology  and 
Geophysics. 

J.  M.  Matty,  J.  B.  Anderson,  and  R.  It.  Dunbar. 
Environmental     Geology     and     Water     Sciences 
EGWSEI.  Vol.   10,  No.  3,  p  175-186.   19X7    10  fig. 
35  ref. 

Descriptors:  'Lake  sediments,  'Sedimentation 
rates,  'Sediment  transport,  'Water  quality,  Coli- 
forms.  Density.  Particle  size.  Organic  carbon. 
Trace  elements.  Reservoirs,  Lake  Houston.  Texas. 

Lake  Houston  is  a  man-made  reservoir  located 
northeast  of  Houston,  Texas.  A  study  was  con- 
ducted to  document  suspended  sediment  transport, 
sedimentation,  and  resuspension  in  the  lake  with  a 
view  towards  estimating  the  influence  of  sedimen- 
tation on  water  quality.  Sediment  traps  were 
placed  in  strategic  locations  in  the  lake  to  collect 
suspended  sediments.  Samples  were  analyzed  for 
bulk  density,  grain  size,  organic  carbon,  and  a 
number  of  trace  elements.  These  data  were  ana- 
lyzed along  with  meteorological  data  to  examine 
those  factors  which  regulate  suspended  sediment 
input  and  dispersal,  and  the  role  of  suspended 
sediments  in  controlling  water  quality  within  the 
lake.  Sediment  input  to  the  lake  depends  primarily 
on  the  intensity  of  rainfall  in  the  watershed.  Sedi- 
ment movement  within  the  lake  is  strongly  influ- 
enced by  wave  activity,  which  resuspends  sedi- 
ments from  shallow  areas,  and  by  wind-driven 
circulation.  The  increased  residence  time  of  sus- 
pended sediments  due  to  resuspension  allows  great- 
er decomposition  of  organic  matter  and  the  release 
of  several  trace  elements  from  sediments  to  the 
water  column.  Virtually  all  samples  from  sediment 
traps  suspended  between  1  and  5  m  above  the  lake 
bottom  contain  medium  to  coarse  silt,  and  even 
some  very  fine  sand-sized  material.  This  implies 
that  circulation  in  Lake  Houston  is  periodically 
intense  enough  to  transport  this  size  material  is 
suspension.  During  winter,  northerly  winds  with 
sustained  velocities  >5  m/sec  provide  the  most 
suitable  condition  for  rapid  (<1  d)  transport  of 
suspended  sediment  down  the  length  of  the  lake. 
Fluctuations  in  current  velocities  and  the  subse- 
quent suspension/deposition  of  particles  may  ex- 
plain variations  in  the  abundance  of  coliform  bac- 
teria. (Author's  abstract) 
W88-06780 


SENSITIVITY  OF  THE  GROUNDWATER 
MOUND  MODEL  FOR  PREDICTING  MIRE 
TOPOGRAPHY, 

Leeds  Univ.  (England).  School  of  Geography. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-06805 


21.  Water  In  Plants 


MODEL  FOR  WATER  UPTAKE  AND  DEVEL- 
OPMENT OF  ROOT  SYSTEMS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

A.  L.  Protopapas.  and  R.  L.  Bras. 

Soil  Science  SOSCAK.  Vol.  144,  No.  5.  p  352-366. 

November  1987.  8  fig,   1  tab.  30  ref.  NSF  Grant 

No.  CEE-82 11469. 

Descriptors:  'Plant  water  potential.  'Roots, 
'Plants,  'Transpiration,  'Irrigation,  'Model  stud- 
ies, Biomass,  Salinity,  Soil  water.  Prediction, 
Mathematical  studies.  Solutes.  Osmosis,  Crop 
growth.  Irrigation. 

Roots  link  all  processes  above  and  below  the 
ground  surface  during  plant  growth.  They  are 
necessary    to    cover    transpiration    demands    and 


35 


Field  2— WATER  CYCLE 


Group  21— Water  In  Plants 


define  a  sink  term  crucial  to  the  determination  of 
soil  salinity  and  moisture  distribution  over  depth. 
A  model  to  dynamically  distribute  root  biomass 
over  depth,  so  that  water  uptake  rate  is  maximized 
is  presented.  Biological  factors  affecting  the  mor- 
phology of  the  root  system  are  also  considered. 
The  solute  concentration  profile  is  used  for  pre- 
dicting osmotic  effects  on  the  behavior  of  the 
roots.  The  root  growth  works  within  the  frame- 
work of  a  dynamic  crop  growth  model  that  parti- 
tions biomass  in  root  and  shoot  in  a  synergistic 
environment  of  depth-varying  soil  salts  and  mois- 
ture. A  case  study  shows  that  soil  salinity  and 
irrigation  practice  can  create  a  variety  of  observed 
root  systems.  (Author's  abstract) 
W88-05928 


INFLUENCE     OF    TEMPERATURE,     WATER 
AND     NUTRIENT     CONDITIONS     DURING 
GROWTH  ON  THE  RESPONSE  OF  BRASSICA 
OLERACEA  L.  TO  A  SINGLE,  SHORT  TREAT- 
MENT WITH  SIMULATED  ACID  RAIN, 
Toronto  Univ.  (Ontario).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-05931 


EFFECTS  OF  A  SIMULATED  ACID  RAIN  EPI- 
SODE ON  PHOTOSYNTHESIS  AND  RECOV- 
ERY  IN  THE  CARIBOU-FORAGE   LICHENS, 
CLADINA  STELLARIS  (OPIZ.)  BRODO  AND 
CLADINA  RANGIFERINA  (L.)  WIGG., 
Toronto  Univ.  (Ontario).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-05932 


EFFECTS  OF  SIMULATED  ACID  RAIN  ON 
PRODUCTION,  MORPHOLOGY  AND  COM- 
POSITION OF  EPICUTICULAR  WAX  AND  ON 
CUTICULAR  MEMBRANE  DEVELOPMENT, 

Bristol  Univ.  (England).  Dept.  of  Agricultural  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-05933 


EFFECT  OF  SIMULATED  ACID  RAIN  ON 
PERFORMANCE  OF  THE  APHID  EUCERA- 
PHIS  BETULAE  (KOCH)  ON  SILVER  BIRCH, 

Turku  Univ.  (Finland).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-05934 


SEASONAL  CHANGES  OF  IONIC  CONCEN- 
TRATIONS IN  THE  VACUOLAR  SAP  OF 
CHARA  VULGARIS  L.  GROWING  IN  A 
BRACKISH  WATER  LAKE, 

Bremen     Univ.     (Germany.     F.R.).     Fachbereich 

Chemie/Biologie. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-05935 


SALINITY  AND  FLOODING  STRESS  EFFECTS 
IN  MYCORRHIZAL  AND  NON-MYCORRHI- 
ZAL  CITRUS  ROOTSTOCK  SEEDLINGS, 

Bonn  Univ.  (Germany.  F.R.).  Inst,  fuer  Obstbau 

und  Gemuesebau. 

U.  Hartmond,  N.  V.  Schaesberg,  J.  H.  Graham, 

and  J.  P.  Syvertsen. 

Plant  and  Soil  PLSOA2.  Vol.  104,  No.  1,  p  37-43, 

1987.  6  tab,  28  ref. 

Descriptors:  *Plant  physiology.  *Water  stress,  ♦Sa- 
linity effects.  *Mycorrhizal  fungus.  Flood  damage. 
Flooding.  Seedlings.  Citrus  fruits.  Salinity,  Plant 
tissues,  Leaves.  Roots.  Water  potentials.  Carbon 
dioxide.  Stomata. 

Seedlings  of  the  rootstocks  Pineapple  sweet  orange 
(SwO).  Carrizo  citrange  (CC),  and  sour  orange 
(SO)  were  grown  in  low  phosphorus  (P)  sandy  soil 
and  either  inoculated  with  the  vesicular-arbuscular 
mycorrhizal  (VAM)  fungus.  Glomus  intraradices, 
or  were  non-mycorrhizal  (NM)  and  fertilized  with 
P.  VAM  and  NM  seedlings  of  similar  shoot  size 
and  adequate  P-status  were  selected  for  study  of 
salinity  and  flooding  stress.  One-third  of  each  of 
the  VAM  and  NM  plants  were  given  150  mM 
NaCl   for  a  period  of  24  days.  One-third  of  the 


plants  were  placed  into  plastic  bags  and  Hooded 
for  21  days,  while  the  remaining  third  were  non- 
stressed  controls.  In  general,  neither  stress  treat- 
ment affected  mycorrhizal  colonization.  Salinity 
stress  reduced  the  hydraulic  conductivity  of  roots, 
leaf  water  potential,  stomatal  conductance  and  net 
assimilation  of  C02  (AC02)  of  mycorrhizal  and 
non-mycorrhizal  seedlings  to  a  similar  extent. 
VAM  plants  of  CC  and  SO  accumulated  more  CI 
in  leaves  than  NM  plants.  CI  was  higher  in  non- 
mycorrhizal  roots  of  SwO  and  CC  than  in  mycorr- 
hizal roots.  Flooding  the  root  zone  for  3  weeks  did 
not  produce  visible  symptoms  in  the  shoot,  but  did 
influence  plant  water  relations  and  reduce  AC02 
of  all  3  rootstocks.  VAM  and  NM  plants  of  each 
rootstock  were  affected  similarly  by  flooding. 
Comparable  reduction  in  nitrogen  and  P  content  of 
both  mycorrhizal  and  non-mycorrhizal  plants  sug- 
gests that  flooding  stress  primarily  affects  root 
rather  than  hyphal  nutrient  uptake.  (Author's  ab- 
stract) 
W88-05970 


RESULTS  OF  A  GROUND-WATER  LEVEL 
AND  NITROGEN  FERTILIZER  FIELD  EXPER- 
IMENT WITH  APPLE  TREES  ON  A  MARINE 
CLAY  SOIL, 

Rijksdienst    voor   de    Ijsselmeerpolders,    Lelystad 

(Netherlands). 

J.  Visser,  and  H.  Jorjani. 

Plant  and  Soil  PLSOA2.  Vol.   104.  No.  2.  p  245- 

251,  1987.  3  fig,  3  tab,  15  ref. 

Descriptors:  *Fruit  trees,  Trees.  *Groundwater 
level,  *Land  reclamation.  Drainage.  Fertilizers, 
The  Netherlands,  Clays.  Groundwater.  Nitrogen. 
Mineralization.  Root  distribution.  Soil  structure. 
Crop  yield. 

The  results  of  a  12-year  experiment  carried  out  in 
the  Netherlands  to  examine  drainage  requirements 
of  apple  trees  grown  in  newly  reclaimed  soil  are 
summarized  briefly.  Cox's  Orange  Pippin  and 
Golden  Delicious  apples,  grafted  on  M9  rootstock. 
were  planted  in  1 1  plots  each  of  which  had  differ- 
ent groundwater  conditions  and  each  of  which  was 
divided  into  three  different  nitrogen  treatment  sub- 
plots. In  polders,  reclamation  from  the  sea  causes 
the  marine  clay  to  ripen,  thus  changing  from  un- 
aerated  mud  to  aerated  cultivable  soil.  Crack  for- 
mation and  settlement  are  part  of  this  process  and 
it  was  found  that  cracks  and  settling  were  most 
prominent  in  the  plots  with  deepest  groundwater 
level.  Soil  structure  and  water  content  also  affect- 
ed the  02  content  of  the  soil  air  causing  the  root 
density  in  the  top  soil  under  grass  strips  to  increase 
with  increasing  groundwater  depth.  However,  in 
top  soil  under  mulched  strips,  root  density  de- 
creased with  increasing  groundwater  depth.  Rela- 
tionships between  shoot  growth  of  apple  trees, 
apple  production,  nitrogen  mineralization  and  fruit 
quality,  and  the  combined  effect  of  nitrogen  fertil- 
izer and  groundwater  regimes  described.  No  opti- 
mum groundwater  regime  was  established.  The 
optimum  nitrogen  concentration  in  mid-shoot 
leaves,  however,  was  2.3  and  2.4  percent  of  dry 
matter  for  Golden  Delicious  and  Cox's  Orange 
Pippin,  respectively.  (Wood-PTT) 
W88-05971 


SEEDLING  EMERGENCE  OF  CHICKPEA 
(CICER  ARIETINUM  L.),  PIGEONPEA  (CA- 
JANUS  CAJAN  L.)  AND  PEARL  MILLET 
(PENNISETUM  TYPHOIDES  L.)  EFFECT  OF 
DIFFERENTIAL  SOIL  CRUSTING,  AS  IN- 
DUCED BY  RAINDROP  SIZE,  AND  DEPTH  OF 
SOWING, 

Indian   Agricultural    Research    Inst..   New   Delhi. 
Div.  of  Agricultural  Physics. 
B.  Sivaprasad,  and  K.  S.  Sundara  Sarma. 
Plant  and  Soil  PLSOA2,  Vol.  104.  No.  2,  p  263- 
268,  1987.  3  fig,  4  tab,  19  ref. 

Descriptors:  *Seedlings,  *Seedling  emergence. 
*Rain,  *Raindrop  size,  *Soil  crusting.  Chickpea. 
Pigeonpea,  Pearl  millet.  Crop  yield.  Planting  man- 
agement. Plant  growth.  Soil  properties. 

The  effects  of  differential  soil  crusting,  as  achieved 
by  varying  the  raindrop  size,  and  depth  of  sowing 
on   seedling  emergence  of  chickpea   (Cicer  arie- 


tinum  L.).  pigeonpea  (Cajanus  cajan  L.),  and  pearl 
millet  (Pennisetum  typhoides  L.)  were  investigat- 
ed. Three  drop  diameters:  2.75.  1.65,  and  0.93  mm 
and  four  depths  of  sowing:  2,  4,  6.  and  8  cm  were 
studied.  Mean  time  of  emergence  increased  with 
increase  in  raindrop  size  and  depth  of  sowing. 
Crops  differed  in  their  emergence  capacity  under 
adverse  soil  conditions  from  delay  in  the  emer- 
gence of  chickpea  to  complete  failure  in  the  case  of 
pigeonpea.  Pearl  millet  was  not  significantly  affect- 
ed by  drop  size  but  sensitive  to  depths  beyond  4 
cm.  Within  the  chickpea  crop,  the  variety  H  208 
was  observed  to  have  better  emergence  qualities 
than  Pusa  209.  Other  parameters  like  epicotyl  di- 
ameter, swelling  index,  and  the  area  of  crust 
broken  by  the  seedling  emergence  were  measured. 
(Author's  abstract) 
W88-05972 


ACIDIC  DEPOSITION  AND  TREE  GROWTH: 
I.  THE  USE  OF  STEM  ANALYSIS  TO  STUDY 
HISTORICAL  GROWTH  PATTERNS, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-05978 


ACIDIC  DEPOSITION  AND  TREE  GROWTH: 
II.  ASSESSING  THE  ROLE  OF  CLIMATE  IN 
RECENT  GROWTH  DECLINES, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

D.  C.  LeBlanc,  D.  J.  Raynal,  and  E.  H.  White. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

16.  No.  4,  p  334-340,  October-December  1987.  2 

fig,  4  tab,  29  ref. 

Descriptors:  *Plant  growth,  *Water  pollution  ef- 
fects. *Acid  rain,  "Trees,  *Stem  analysis.  Conifers, 
Cation  leaching,  Cations.  Environmental  effects, 
Dendroecology,  Regression  analysis.  Correlation 
analysis. 

Detailed  stem  analysis  was  used  to  measure  histori- 
cal growth  of  three  coniferous  tree  species  as- 
sumed to  represent  a  wide  range  of  susceptibility 
to  potential  acidic  deposition  effects  on  cation 
leaching.  Sample  trees  were  growing  on  an 
outwash  plain  in  even-aged  monoculture  planta- 
tions with  similar  stand  histories  and  soils.  Step- 
wise multiple  regression  was  used  to  assess  rela- 
tionships between  observed  variations  in  growth 
and  climatic  variables.  The  ring-number  sequence, 
a  relative  measure  of  historical  tree  growth  that 
did  not  require  standardization,  was  particularly 
useful  in  analyses  of  growth-environment  relation- 
ships for  young  trees  that  exhibit  apical  growth. 
Species/site  groups  assumed  to  be  more  susceptible 
to  acidic  deposition  effects  exhibited  significant 
decreases  in  growth  after  1960.  but  these  decreases 
were  correlated  with  climatic  variables.  Growth- 
climate  relationships  derived  for  the  pre-1960s 
period  did  not  predict  decreases  in  growth  ob- 
served during  the  mid-1960s  and  late- 1970s,  indi- 
cating a  lack  of  time  stability  in  growth-climate 
relationships.  This  may  be  due  to  many  factors, 
including  maturation,  climatic  anomalies,  and/or 
acidic  deposition  effects.  This  correlational  study 
could  not  establish  cause-and-effect  relationships 
between  tree  growth  and  climate  or  acid  deposi- 
tion. Independent  confirmation  and  studies  of  the 
physiological  mechanisms  involved  are  needed  to 
substantiate  these  results.  (See  also  W88-05978) 
(Author's  abstract) 
W88-05979 


UTILIZATION  OF  FRESHWATER  AND 
OCEAN  WATER  BY  COASTAL  PLANTS  OF 
SOUTHERN  FLORIDA, 

Miami  Univ.,  Coral  Gables,  FL.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-06060 


CHIHUAHAN    DESERT    ANNUALS:    IMPOR- 
TANCE OF  WATER  AND  NITROGEN, 

New   Mexico  State  Univ..   Las  Cruces.   Dept.  of 

Biology. 

J.  R.  Gutierrez,  and  W.  G.  Whitford. 
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WATER  CYCLE— Field  2 


Water  In  Plants— Group  21 


Ecolog)   I  COI   \K.  Vol    68,  No   6.  p  >032   M 

December   l°S7    Id  fig.    I  tub.   58   u  i    Nution  il 

S i  ,   I  oundation  Gram  No.  Dili  8020083  und 

BSR  82153") 

Descriptors  'Soil-water-plnnl  relationships. 
•Desert  plants.  'Irrigation  effects.  *  rermites,  "Nti- 
trienls.  'Nitrogen,  Fertilizers,  Chihuahan  Desert, 
Mexico,  Soil  water,  Plant  growth,  Soil  moisture 
retention 

Tho  effects  of  water  supplementation  and  nitrogen 
addition  on  biomass,  unci,  and  densitj  of  annual 
plants  were  examined  in  termite-free  and  termite-, 
present  areas  of  the  Chihuahan  Desert,  Mexico 
Soil  moisture  was  higher  m  the  termite  than  in  the 
termite-free  plots.  In  spring  and  summer  the  wa- 
tered plots  had  higher  soil  moisture  than  mm  a 
tered  plots,  but  in  winter  there  was  no  difference 
Soil  nitrogen  was  higher  in  the  termite-free  plots 
than  ill  the  termite  plots.  Plant  hioniass  was  the 
same  in  termite  plots  and  termite-free  plots.  Natu- 
ral rainfall  was  sufficient  Tor  maximum  spring 
annual  biomass  development  on  all  plots  except  lor 
the  termite-free  unfertilized,  unwatered  plots.  Al- 
though these  plots  were  the  driest,  they  had  high 
soil  nitrogen  levels.  Most  of  the  herbaceous  species 
responded  to  irrigation  by  lengthening  growing 
seasons,  increasing  density,  or  increasing  biomass 
High  nitrogen  levels  appeared  to  adversely  affect 
the  summer  annuals.  Although  termite-free  wa- 
tered plots  had  higher  soil  moisture  than  termite 
unwatered  plots,  summer  annuals  were  more  abun- 
dant on  the  latter.  Irrigation  had  greater  effects  on 
species  abundance  in  the  termite-free  area  than  in 
the  termite  area.  Nitrogen  addition  had  greater 
effect  on  species  abundance  in  the  termite  area 
than  in  the  termite-free  area.  (Cassar-PTT) 
W88-06062 


SHORT-TERM  FLUCTUATIONS  OF  MICRO- 
BIAL AND  CHEMICAL  VARIABLES  DURING 
DIFFERENT  SEASONS  IN  COASTAL  BALTIC 
WATERS. 

Kiel   Univ.   (Germany.   F.R.).   Inst,   fuer   Meeres- 

kunde. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-06100 


EFFECTS  OF  PROLONGED  FLOODING  ON 
SOYBEANS  DURING  EARLY  VEGETATIVE 
GROWTH, 

Arkansas  Univ..  Fayetteville.  Dept.  of  Agronomy. 
A.  Sallam.  and  H.  D.  Scott. 

Soil  Science  SOSCAK.  Vol.  144.  No.  1.  p  61-66, 
July  1987.  4  fig.  2  tab.  27  ref. 

Descriptors:  'Flooding,  "Irrigation  effects.  *Crop 
yield.  "Soybeans.  Food  crops.  Soil  water.  Plants. 
Growth.  Roots. 

Prolonged  flooding  is  usually  harmful  to  cultivated 
plants  and  has  been  found  to  reduce  plant  growth 
and  development.  There  is  a  need  to  evaluate  the 
effects  of  prolonged  flooding  on  soybean  (Glycine 
max  (L.)  Merrill)  development,  especially  during 
early  growth  stages.  A  greenhouse  study  investi- 
gated the  effects  of  prolonged  flooding  at  VI  and 
V4  growth  stages  of  soybeans  grown  on  Crowley 
silt  loam,  emphasizing  the  root  parameters.  The 
porous  membrane  root-culture  technique  was  used 
to  enable  recovery  of  the  intact  root  system  of 
each  plant.  Forrest  soybeans  were  subjected  to  a  7- 
d  flood  at  VI  and  V4  growth  stages.  The  flood 
height  was  maintained  at  2.5  cm.  Root  length,  area, 
nodulation  count,  and  dry  weight  and  shoot  dry 
weight  were  measured  just  before  the  flood  and  7 
and  14  d  after  the  flood.  Plant  heights  and  number 
of  leaves  per  plant  were  evaluated  every  other  day. 
Prolonged  flooding  significantly  reduced  all  soy- 
bean root  and  shoot  growth  parameters.  Linear 
relationships  with  positive  slopes  were  found  be- 
tween root  extension,  root  area,  and  root  weight. 
Flooding  at  VI  completely  inhibited  root  nodula- 
tion. The  shoot :root  ratio,  which  was  greater  at  V4 
than  at  VI  for  the  flooded  and  the  controls,  in- 
creased with  time  after  flooding  for  both  growth 
stages.  Seven  days  after  the  flood  was  removed, 
the  shoot:root  ratio  was  significantly  lower  in  the 
soybeans  that  had  been  flooded  than  in  the  con- 
trols. (Author's  abstract) 
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PHOTOSYNTHETIC  CAPACITY,  UK  \Kltov 
All  AFFINITY  \\l>  GROWTH  OF  ELODEA 
CANDENSIS  EXPOSED  I'o  DIFFERENT  CON- 
il  NTRATIONSOF  INORGANIC  CARBON, 

\.u  hits  l  !ni\   ( Denmark)  Botanical  Insl 
For  primary  bibliographic  entry  sec  1  ield  'II 
W88  06109 


EFFECTS  OF  SALINITY  AND  NITROGEN  ON 
GROWTH  AND  WATER  RELATIONS  IN  THE 
MANGROVE,  \\  ICENNIA  MARINA  (FORSK.) 
VIERH., 

Durban  Westville  Univ.  (South  Africa)    Dept.  of 

Botany 

For  primary  bibliographic  entry  sec  Field  2L. 

W88-06115 


COMPARATIVE  STUDIES  OF  PLANT 
GROWTH  AND  DISTRIBUTION  IN  RELA- 
TION TO  WATERLOGGING.  XIV.  IRON, 
MANGANESE,  CALCIUM  AND  PHOSPHORUS 
CONCENTRATIONS,  IN  LEAVES  AND  ROOTS 
OF  GEUM  RIVALE  L.  AND  G.  URBANUM  L. 
GROWN  IN  WATERLOGGED  SOIL, 
University  Coll.,  Cardiff  (Wales).  Dept.  of  Plant 
Science. 

S.  Waldren,  J.  R.  Etherington,  and  M.  S.  Davies. 
New  Phytologist  NEPHAV.  Vol.   106.  No.  4.  p 
689-696.  August  1987.  3  tab,  26  ref. 

Descriptors:  *Metals.  'Plant  growth.  "Waterlog- 
ging. *Geum.  "Nutrients.  Roots,  Plants,  Crop 
yield.  Tissue  analysis.  Flooding.  Growth,  Iron. 
Manganese.  Calcuim.  Phosphorus. 

Geum  rivale  L.  and  G.  urbanum  L.  were  grown  in 
drained,  continuously  flooded  or  transiently  flood- 
ed compost  for  21  weeks.  Leaf  and  root  material 
harvested  after  this  time  was  analyzed  for  Fe,  Mn, 
Ca  and  P.  Mn  and  Fe  concentrations  in  roots  and 
leaves  of  both  species  were  increased  by  flooding. 
Higher  Fe  concentrations  accumulated  in  the 
roots,  while  Mn  was  present  in  roughly  equal 
concentrations  in  both  roots  and  leaves.  Leaf  Ca 
concentration  of  both  species  was  higher  than  that 
of  roots.  Although  Ca  concentrations  were  signifi- 
cantly higher  in  G.  rivale  than  in  G.  urbanum, 
there  were  no  readily  interpretable  effects  of  wa- 
terlogging. P  concentration  was  decreased  in 
leaves  and  increased  in  roots  of  flooded  G.  Ur- 
banum, although  there  was  much  less  effect  of 
flooding  on  P  concentration  in  G.  rivale.  Fe  may 
be  precipitated  by  phosphate  in  G.  urbanum  roots, 
but  this  may  lead  to  P  deficiency  in  shoots  and 
roots,  resulting  in  poor  growth  of  this  species  in 
waterlogged  soil.  A  different  mechanism  of  Fe 
immobilization  is  likely  to  occur  in  G.  rivale. 
which  does  not  result  in  phosphorus  deficiency. 
(Author's  abstract) 
W88-06116 


COMBINED  EFFECTS  OF  OZONE  AND 
WATER  STRESS  ON  ALFALFA  GROWTH  AND 
YIELD, 

California  Univ..  Riverside.  Statewide  Air  Pollu- 
tion Research  Center. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-06155 


SOIL  WATER  DEFICIT  EFFECT  ON  YIELD, 
LEAF  AREA,  AND  NET  ASSIMILATION  RATE 
OF  THREE  FORAGE  GRASSES:  CRESTED 
WHEATGRASS,  SMOOTH  BROMEGRASS, 
AND  ALTAI  WILDRYE, 

Department   of  Agriculture,    Melfort   (Saskatche- 
wan). Research  Station. 
S.  Bittman.  and  G.  M.  Simpson. 
Agronomy  Journal  AGJOAT.  Vol.   79.  No.   5.   p 
768-764.  September-October  1987.  5  fig.  6  tab.  25 
ref. 

Descriptors:  "Soil-water-plant  relationships,  "Soil 
water.  "Soil  moistuie  deficiency.  "Plant  growth. 
"Grasses,  "Crested  wheatgrass.  "Wheatgrasses. 
"Smooth  bromegrass.  "Bromegrass,  "Altai  wil- 
drye.  Plant  physiology.  Plant  morphology.  Yield, 


Leaves,  Assimilation  rati  Foragi  Gn  il  Plaint. 
Pro  iptlatii  in  Si  lil  walei  potential 

Annual  forage  yield  in  i In   northern  Grcal  Plains 

depends  on  quantity    and    I  ink'  dlsl  i  iluilh  m    ol    |" 

cipitation      fhree    glasses,    smooth    bron 
(Itioiniis  inermis   Br),    \liai  wildrye  il  eymus  an 
gustus -AVV'i  i.  and  crested  wheatgrasi  |  \  [ropyron 
cristatum  ssp  pectinatum   <  Wg),  were  chosen  be 
cause    of    their    contrasting    morphologies      I  he 

grasses  were  grown  on  deep  black  soil  iiihKi    two 

moisture  regimes  DRY  plots  wen  covered  bj 
rain-out  shelters  stalling  at  the  end  ol  Maj  and 
IRR  plots  wen-  watered  when  soil  watei  potential 
averaged   -0.07   MPa    CWg   expanded    leal    area 

more  rapidly  in  spring  than  Hi  and  AWi.  and 
responded  to  increasing  soil  watei  deficits  by 
sharply  reducing  Us  leaf  area  through  senescence 
of  older  leaves  AWr  developed  its  leaf  area  slowly 
and  responded  to  soil  water  deficit  by  reducing 
rale  of  leaf  expansion,  Br  developed  its  leal  area 
rapidly  although  somewhat  later  than  CWg  I  he 
effect  of  soil  water  deficit  on   leaf  expansion  was 

less  m  Br  than  AWr.  and  its  effect  on  reduci I 

leaf  area  through  leaf  senescence  was  less  in  Br 
than  CWg.  AWr  recovered  most  rapidly  after  clip- 
ping. No  interaction  was  found  between  moisture 
regime  and  species  for  either  leaf  area  or  yield  on 
any  of  the  sampling  dates,  prohably  because  soil 
water  deficits  developed  gradually  under  the  con- 
ditions of  the  experiment.  Soil  water  deficit  affect- 
ed leaf  area  proportionately  more  than  net  assimila- 
tion rate  in  AWr  and  CWg  but  not  in  Br.  The 
findings  suggest  that  the  relative  effect  of  drought 
on  these  two  yield  components  depends  on  species 
and  environment.  (Author's  abstract) 
W88-06340 


TRANSFORMATIONS  OF  RAINFALL  BY 
PLANT  CANOPY, 

Saskatchewan  Univ..  Saskatoon.  Dept.  of  Agricul- 
tural Engineering. 

C.  L.  Armstrong,  and  J.  K.  Mitchell. 
American     Society     of    Agricultural     Engineers. 
Transactions  TAAEAJ,  Vol.  30.  No.  3,  p  688-696. 
May-June  1987.  12  fig,  3  tab.  27  ref. 

Descriptors:  "Rainfall,  "Throughfall,  "Soil  erosion. 
"Canopy.  Rainfall  distribution.  Drop  size.  Corn. 
Soybeans.  Spruce  trees.  Sycamore  trees.  Statistical 
studies.  Splash  detachment.  Rainfall  intensity.  Ki- 
netic energy. 

It  is  shown  by  measurement  and  analysis  that  plant 
canopy  transforms  rainfall  characteristics  of  drop 
size,  spatial  distribution  of  volume  and  spatial  dis- 
tribution of  drop  size.  Transformed  rainfall  drop 
size  distributions  are  presented  for  four  species 
corn  (Zea  mays),  soybeans  (Glycine  max),  Norway 
spruce  (Picea  abies).  and  American  sycamore  (Pla- 
tanus  occidentalism  Transformed  rainfall  distribu- 
tions were  bimodal  except  under  corn  canopy.  The 
first  peak  in  volume  corresponds  roughly  to  the 
input  drop  sizes  but  shifted  and  skewed  toward 
larger  drop  sizes;  the  second  peak  was  in  the  4  to  7 
mm  diameter  size  range.  More  direct  throughfall 
under  the  more  open  corn  canopy  may  account  for 
less  distinct  modes  in  drop  size  distribution.  Spa- 
tially redistributed  rainfall  characteristics  under 
corn  and  soybean  are  also  shown.  For  single 
storms,  soybean  canopy  concentrated  water  at  well 
defined  drip  points;  the  corn  canopy  studied  was 
more  open,  thus  net  concentration  was  less  than 
with  soybean  canopy.  Distribution  of  drop  size 
with  degree  of  spatial  concentration  of  volume  was 
determined  for  soybeans.  This  information,  com- 
bined with  spatial  concentration  information  and 
estimates  of  drop  velocity,  enabled  estimates  of 
potential  splash  detachment  based  on  rainfall  inten- 
sity, momentum  and  kinetic  energy.  (Shidler-PTT) 
W88-06348 


WATER   AND  SALT  TRANSPORT   IN   DAILY 
IRRIGATED  ROOT  ZONE, 

Agricultural     Univ.,     Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

C.  Dirksen. 

Netherlands     Journal     of     Agricultural      Science 

NETMAW,  Vol.  35.  No.  3.  p  395-406.  1987.  12  fig. 

2  tab,  13  ref. 


37 


Field  2— WATER  CYCLE 


Group  21 — Water  In  Plants 


Descriptors:  'Irrigation  practices.  *Soii  water, 
*Evapotranspiration.  'Plants.  *Root  zone.  'Lu- 
cerne. 'Salinity.  Salts.  Roots.  Model  studies. 

To  study  water  uptake  under  a  variety  of  non- 
uniform conditions  in  the  root  zone,  lucerne  was 
grown  in  laboratory  soil  columns  with  automated 
gamma  ray  attenuation,  tensiometer  and  salinity 
sensor  equipment  to  measure  soil  water  contents, 
pressure  potentials  and  osmotic  potentials,  respec- 
tively. The  columns  were  irrigated  with  water  of 
different  salinity  at  various  frequencies  and  leach- 
ing fractions.  Results  obtained  in  a  column  irrigat- 
ed daily  with  water  of  conductivity  0.33  S/m  (  h 
sub  O  =  13.2  m)  at  a  target  leaching  fraction  of 
0.08  are  presented.  This  includes  the  drying  and 
wetting  patterns  under  daily  irrigations  in  deficit 
and  excess  of  evapotranspiration,  respectively. 
After  230  days  the  salination  of  the  column  had 
still  not  reached  a  steady  state.  Salinity  increased 
rapidly  with  depth  and  root  water  uptake  was 
shallow  for  the  deep-rooting  lucerne.  Water  and 
salt  transport  under  daily  irrigation  cannot  be  de- 
scribed without  taking  hysteresis  of  soil  water  re- 
tention into  account.  The  data  are  suitable  for 
testing  various  water  uptake  models,  once  numeri- 
cal water  and  salt  transport  models  of  the  required 
complexity  are  operational.  (Author's  abstract) 
W88-06443 


EFFECT  OF  ROOT  AND  WATER  DISTRIBU- 
TION IN  LYSIMETERS  AND  IN  THE  FIELD 
ON  THE  ONSET  OF  CROP  WATER  STRESS, 

Soil  and  Irrigation  Research  Inst.,  Pretoria  (South 

Africa). 

P  R.  Berliner,  and  D.  M.  Oosterhuis. 

Irrigation  Science  IRSCD2,  Vol.  8,  No.  4,  p  245- 

255.  1987.  7  fig,  23  ref 

Descriptors:  'Soil  water.  'Irrigation,  'Lysimeters, 
'Water  stress,  'Plant  water  potential.  Wheat,  Crop 
yield,  Field  tests.  Roots,  Plants,  Growth,  Evapo- 
transpiration, Leaves,  Canopy,  Drought. 

To  test  the  representativeness  of  lysimeter  derived 
criteria  for  the  onset  of  crop  water  stress,  spring 
wheat  (Triticum  aestivum  L.)  was  grown  in  two 
field  plots  with  1.0  m  deep  lysimeters  in  the  center 
of  each  plot.  One  plot  was  well-watered  while  the 
second  was  subjected  to  a  drying  period  with  no 
irrigation.  Crop  water  stress  was  assessed  by  moni- 
toring leaf  water  potential  (psi  sub  1),  stomatal 
diffusive  resistance  (r  sub  s),  canopy  temperature 
(CT).  evapotranspiration  (ET),  and  soil  water  con- 
tent in  both  plots  and  lysimeters.  The  rate  of 
change  of  all  these  measured  parameters,  when 
compared  to  the  well-watered  field  control-plot 
revealed  that  the  field-grown  plants  showed  signs 
of  water  stress  long  before  the  lysimeter-grown 
plants.  Water  stress  developed  gradually  for  the 
field  crop,  but  the  transition  from  the  well-watered 
to  the  stressed  condition  happened  abruptly  for  the 
lysimeter-grown  plants.  Once  this  transition  oc- 
curred, the  lysimeter-grown  plants  were  more 
drought  stressed  than  the  field-grown  plant.  Water 
profiles  measured  inside  the  lysimeter  were  differ- 
ent from  those  measured  in  the  adjacent  plots.  An 
increase  in  root  length  density  with  depths  below 
0.6  m  was  observed  in  the  lysimeters  as  opposed  to 
a  quasimonotonic  decrease  with  depth  in  the  field. 
The  response  of  the  lysimeter-grown  plants  was  a 
result  of  the  anomalous  water  content  and  root 
distribution.  Threshold  values  of  ET,  psi  sub  I,  r 
sub  s,  and  CT  for  the  onset  of  water  stress  obtained 
when  deep-rooted  crops  grown  in  a  shallow  lysim- 
eter are  subjected  to  drought  periods  may  not  be 
directly  applicable  to  field  situations.  (Author's 
abstract) 
W88-06448 


RESPONSE  OF  MAIZE  TO  THREE  SHORT- 
TERM  PERIODS  OF  WATERLOGGING  AT 
HIGH  AND  LOW  NITROGEN  LEVELS  ON  UN- 
DISTURBED AND  REPACKED  SOIL, 

Commonwealth  Scientific  and  Industrial  Research 
Organization.  Griffith  (Australia).  Centre  for  Irri- 
gation Research. 

W.  S.  Meyer,  H.  D.  Barrs,  A.  R.  Mosier,  and  N.  L. 
Schaefer. 

Irrigation  Science  IRSCD2,  Vol.  8,  No.  4.  p  257- 
272.  1987.  9  fig,  4  tab.  21  ref. 


Descriptors:  'Waterlogging,  'Crop  yield,  'Agri- 
culture, 'Corn,  'Irrigation,  'Plant  water  relations, 
'Nutrients,  Roots,  Oxygen.  Plants.  Growth. 

Crop  responses  to  short-term  waterlogging  events 
were  quantified  and  the  modifying  effect  of  differ- 
ent agronomic  practices  was  assessed.  Maize  was 
grown  in  undisturbed  (U)  and  repacked  (R)  pro- 
files of  clay  loam  soil  encased  in  steel  cylinders. 
Two  levels  of  N  (high  (HN)  300  kg  N/ha,  and  low 
(LN)  150  kg  N/ha)  were  applied  as  a  split  dressing. 
Three  periods  of  flooding  (F)  of  72,  72  and  48  h 
were  imposed  on  half  the  treatments  beginning  on 
days  40,  54  and  68  respectively  after  sowing.  The 
other  irrigation  regime  (C)  kept  the  profile  well 
watered  but  avoided  surface  inundation.  The  02 
consumption  rate  in  the  root  zone  following  flood- 
ing was  found  to  be  concentration  dependent  with 
an  02  half  life  of  3.23  days  for  undisturbed  soil  and 
0.77  days  for  repacked  soil.  Root  growth  did  not 
appear  to  be  affected  by  the  first  flooding  event 
(Fl)  but  there  was  a  trend  (although  not  statistical- 
ly significant)  for  decreased  growth  after  the 
second  flooding  event  (F2).  Leaf  growth,  transpi- 
ration (T)  and  photosynthesis  (PS)  showed  an  in- 
crease immediately  following  flooding.  However, 
this  increase  was  not  sustained  and  within  three 
days,  growth  and  PS  efficiency  of  flooded  plants 
had  declined  below  that  of  non-flooded  plants. 
Grain  yield  ranged  from  0.73  kg/sq  m  for  the 
UFLN  treatment  to  1.51  kg/sq  m  for  the  RCHN 
treatment.  All  three  treatments  resulted  in  signifi- 
cant yield  increases  with  HN  causing  an  average 
36%  increase  over  LN,  controlled  irrigation  a  32% 
increase  over  flooding  and  repacked  soil  a  20% 
increase  over  undisturbed  soil.  The  positive  inter- 
action of  the  three  treatments  on  yield  was  about 
19%.  Some  consistency  of  ranking  of  treatment 
yields  with  observed  soil  02  levels  was  achieved 
by  accumulating  the  time  (days)  that  02  was 
below  an  empirically  determined  threshold  level  of 
2  g  per  soil  core  (4.65  g  02/sq  m).  (Author's 
abstract) 
W88-06449 


LACUNAL  GAS  DISCHARGE  AS  A  MEASURE 
OF  PRODUCTIVITY  IN  THE  SEAGRASSES 
ZOSTERA  CAPRICORNI,  CYMODOCEA  SER- 
RULATA,  AND  SYRINGODIUM  ISOETIFO- 
LIUM, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Cleveland  (Australia).  Marine  Labs. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-06698 


ESTIMATION  OF  SOIL-WATER  EXTRACTION 
PATTERNS  BY  ROOTS, 

Slovenska  Akademia  Vied,  Bratislava  (Czechoslo- 
vakia). Ustav  Hydrologie  a  Hydrauliky. 
V.  Novak. 

Agricultural  Water  Management  AWMADF.  Vol. 
12,  No.  4.  p  271-278,  July  1987.  5  fig,  1  tab,  26  ref. 

Descriptors:  'Soil  water,  'Soil-water-plant  rela- 
tionships, 'Transpiration,  'Root  zone,  'Plant 
water  potential.  Mathematical  equations.  Maize. 
Canopy. 

A  simple  method  for  estimation  of  soil-water  ex- 
traction distribution  by  roots.  S(z).  is  described. 
S(z)  is  determined  mainly  by  the  distribution  of  the 
surface  area  of  the  roots.  From  field  measurements 
it  followed  that  typical  distribution  of  the  surface 
area  of  roots,  as  well  as  their  mass,  in  a  sufficiently 
moist  soil  has  an  exponential  form.  If  plant  canopy 
transpiration  is  potential,  S(z)  can  be  obtained  from 
the  root  mass  distribution.  In  case  soil  water  poten- 
tial is  less  than  'critical'  and  ,  therefore,  the  transpi- 
ration is  lower  than  the  potential  transpiration,  S(z) 
will  be  proportional  to  the  soil  water  potential. 
Water  extraction  patterns  of  maize  roots,  calculat- 
ed from  field  data,  were  compared  with  calculated 
S(z)  values.  There  was  good  agreement  between 
S(z)  determined  from  filed  measurements  and  that 
calculated  by  the  suggested  method.  In  the  case 
where  the  transpiration  was  potential.  S(z)  was 
exponential  and  was  similar  to  the  root  mass  distri- 
bution. (Author's  abstract) 
W88-06730 


CLIMATE-NORMALIZED  COTTON  LEAF 
WATER  POTENTIALS  FOR  IRRIGATION 
SCHEDULING, 

California   Univ.,   Davis.   Dept.   of  Land.  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-06732 


WATER  USE  AND  YIELD  RESPONSE  OF 
WHEAT  TO  IRRIGATION  AND  NITROGEN 
ON  AN  ALLUVIAL  SOIL  IN  NORTH  INDIA, 

Central  Soil  and  Water  Conservation  Research  and 

Training  Inst.,  Dehra  Dun  (India). 

For  primary  bibliographic  entry  see  Field  3F. 

W88-06734 


SEASONAL  FLUXES  OF  SOME  IONS 
THROUGH  THE  OVERSTORY,  UNDER- 
BRUSH, AND  ORGANIC  SOIL  HORIZONS  OF 
AN  ASPEN-BIRCH  FOREST, 

Toronto  Univ.  (Ontario).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06797 
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WHOLE-CORE    SQUEEZER    FOR    INTERFA- 
CIAL  PORE-WATER  SAMPLING, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-05955 


POSITIVELY  CHARGED  SUSPENDED  PARTI- 
CLES: STUDIES  IN  AN  IRON-RICH  RIVER 
AND  ITS  ESTUARY, 

University   of  East   Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-05958 


FACTORS  INFLUENCING  COASTAL  PROC- 
ESSES AND  ENGINEERING  DESIGN  ALONG 
THE  TEXAS  COAST, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Geology. 
C.  C.  Mathewson. 

Bulletin  of  the  Association  of  Engineering  Geolo- 
gists AEGBBU,  Vol.  24,  No.  3,  p  333-344,  August 
1987.  16  fig,  32  ref. 

Descriptors:  'Coastal  waters,  'Texas,  'Sediment 
transport,  'Engineering  design,  'Coastal  engineer- 
ing. Bays,  Lagoons.  Rainfall.  Sediments,  Erosion, 
Weather. 

The  Texas  coast,  a  1,100-mi  long  system  of  bays 
and  lagoons,  barrier  islands,  deltas,  and  coastal 
plains,  fronted  by  a  broad  continental  shelf,  is  a 
complex  low  energy  environment  that  is  occasion- 
ally punctuated  by  severe  storms  and  hurricanes. 
Site  selection,  investigation,  and  project  design 
along  this  coast  require  an  understanding  of  the 
geomorphic  processes  active  in  the  site  region.  The 
shallow  continental  shelf  is  a  reflection  of  Pleisto- 
cene-Holocene  processes.  The  coastal  zone  reflects 
the  influence  of  climatic  conditions  and  sedimenta- 
ry sources.  Sediment  transport  in  the  wet  climatic 
areas,  such  as  east  Texas,  is  less  than  in  dry  coastal 
areas,  such  as  south  Texas,  because  the  heavy 
vegetative  cover  acts  to  hold  the  coastal  sediments. 
Surface  erosion  in  wet  areas  is  dominated  by  rain- 
fall events,  while  in  dry  areas  it  is  dominated  by 
wind  events.  Most  Texas  rivers  end  in  shallow 
bays,  thereby  limiting  the  amount  of  sediment  de- 
livered directly  to  the  coast.  Significant  human 
actions  are  also  important;  these  include:  trapping 
sand,  either  in  dams  and  river  channels  or  behind 
coastal  protection  structures;  adding  sand  from 
dredge  disposal  for  renourishment  projects;  in- 
creasing subsidence  due  to  the  withdrawal  of  sub- 
surface fluids;  or  altering  the  geomorphology  by 
dredging.  The  active  coastal  processes  are  either 
long-term,  gradual  processes  or  short-term,  intense 
events.  (Author's  abstract) 
W88-06072 
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EROSION        1)()\\NI)RII T        I  ROM        TIDAL 

ivsmn  in  w  \h\m\  \M)  nil  FLORIDA 
PANHANDLE, 

University   of  South   Alabama.  Mobile    Depl    of 

Geologj  and  Geography 

0.  M.l  .mill 

Bulletin  of  the   Association  of  Engineering  Geolo 

-ims  \l  GBBU.  Vol  24,  No.  .V  p  359-362,  August 
V>sn  4  fig.  2  ref 

Descriptors:  'Tidal  effects,  "Water currents.  *l  ro 
Sion,  'Tidal  currents,  'Waves.  'Alabama,  'Flori- 
da. Gyres,  Beaches,  ride  lands,  rides 

Tidal  currents,  waves  and  longshore  currents  com- 
bine their  actions  at  tidal  passes  to  make  complex 
patterns  of  interaction.  The  inlets  along  the  Gulf 
Coast  o(  Alabama  and  into  the  panhandle  of  Hon- 
da that  were  investigated  arc  those  at  thee  en- 
trances of  bays,  or  estuaries,  formed  where  rivers 
empty  into  the  Gull'  of  Mexico.  In  general,  the 
longshore  drift  will  he  somewhat  disrupted  a!  tidal 
passes,  hut  will  continue  downcoast.  Quite  com- 
monly, however,  there  is  enough  disruption  of  the 
longshore  current  so  that  local  reversals  of  the 
current  direction  are  seen  on  the  downdnft  side  of 
passes  Although  this  local  reversal  has  been  attrib- 
uted to  a  number  of  causes,  including  wave  refrac- 
tion complications,  another  possibility  is  that  eddy 
currents,  or  gyres  are  formed  due  to  offshore 
shoaling  and  downdrift  deflection  of  tidal  currents. 
These  current  reversals  downdrift  from  passes  can 
cause  several  problems,  including  (1)  erosion  of  the 
beach.  (2)  the  need  for  costly  maintenance,  and  (3) 
the  possibility  of  poor  planning  if  the  process  is  not 
understood.  (Alexander-PTT) 
W88-06073 


RAINFALL  AND  ACCELERATED  LANDSLIDE 
MOVEMENT,  AMERICA  MINE  LANDSLIDE, 
SANTA  CLARA  COUNTY,  CALIFORNIA, 

San  Jose  State  Univ.,  CA.  Dept.  of  Geology. 
W.  O.  Ward,  and  J.  W.  Williams. 
Bulletin  of  the  Association  of  Engineering  Geolo- 
gists AEGBBU,  Vol.  24.  No.  4,  p  557-569.  Novem- 
ber 1987.  6  fig.  5  ref. 

Descriptors:  *Rainfall,  *Landslides,  *Geologic 
fractures.  *Santa  Clara  County,  "California.  Hy- 
draulic conductivity.  Permeability  coefficient. 
Clays.  Velocity. 

Between  late  March  and  early  April  1981.  a  land- 
slide involving  approximately  one  million  cubic 
meters  of  rock,  soil,  and  mine  tailings  occurred  in  a 
remote  area  of  Almaden  Quicksilver  County  Park, 
20  km  south  of  San  Jose.  California.  A  contributing 
reason  for  the  relationship  between  the  amount  of 
cumulative  rainfall,  landslide  acceleration,  and  ex- 
isting landslide  velocity  is  the  period  of  time 
during  which  fractures  can  exist  in  the  moving 
mass.  It  is  primarily  along  these  fractures  that 
water  can  move  to  the  failure  surface  through  the 
mass  of  low  hydraulic  conductivity  material.  The 
overall  hydraulic  conductivity  of  the  slide  is  low 
because  of  the  large  amounts  of  clay  derived  from 
the  geologic  formations  contributing  material  to 
the  slide  mass.  During  periods  of  relatively  slow 
slide  movement  (<0.5  m/wk).  the  fractures  carry- 
ing water  to  depth  in  the  mass  can  exist  for  longer 
periods  of  time  and  serve  as  efficient  internal 
plumbing  for  the  slide.  When  the  velocity  of  the 
slide  exceeds  0.5  m/wk.  the  fractures  are  obliterat- 
ed quickly  by  the  movement  and  the  internal 
plumbing  of  the  slide  ceases  to  operate  efficiently 
in  terms  of  carrying  water  to  the  failure  surface. 
Consequently,  there  is  greater  delay  in  modifying 
the  pore  pressure  at  the  failure  surface.  Therefore, 
more  water  is  required  to  add  to  the  weight  of  the 
slide  to  accelerate  the  mass.  The  suggestion  is  that, 
for  the  slower  moving  slide,  subsequent  accelera- 
tion is  the  result  of  pore  pressure  changes  at  the 
failure  surface;  when  the  mass  is  moving  quickly, 
subsequent  acceleration  is  more  the  result  of 
weight  added  to  the  landslide  in  the  form  of  water. 
(Alexandr-PTT) 
W88-06076 


MODERN  DOLOMITE  DEPOSITION  IN  CON- 
TINENTAL, SALINE  LAKES,  WESTERN  VIC- 
TORIA, AUSTRALIA, 


Monosh  Unix  .  Clayton  (Australia)  I  lepl  oft  jeog 
upliv  and  Cenozonic  Research  Unit 
Foi  pi  i iii.ii  \  bibliographic  entry  see  Field  2H 
wss  061  18 


MONUMENT   CREEK    DEBRIS    FLOW,    1984: 
IMPLICATIONS      FOR      FORMATION      OF 
RAPIDS    ON    THE    COLORADO    RIVER     IN 
GRAND  CANYON  NATIONAL  PARK, 
Geological  Survey,  Tucson,  AZ. 
R.  II.  Webb.  P,  I .  Pringle,  S.  L.  Reneau,  and  G. 
R   Rink 

Geology  GYGYB.  Vol.  16.  No.  1.  p  50-54.  Janu- 
ary 1988.  fig  5,  tab  1,  23  ref. 

Descriptors:  'Debris  flows.  'Channel  morphology. 
•Detritus,  'landslides.  *Rockslides.  'Colorado 
River.  'Rapid  flow-,  Riparian  waters.  Turbulent 
flow,  Alluvial  fans.  Grand  Canyon,  Arizona. 

A  recent  debris  flow  in  Monument  Creek  illus- 
trates the  nature  of  debris  Hows  in  small  tributaries 
and  their  hydrologic  effects  on  the  Colorado  River 
in  Grand  Canyon  National  Park.  A  debris  ava- 
lanche originated  in  the  Permian  Esplanade  Sand- 
stone of  the  Supai  Group  during  intense  rainfall  on 
July  27.  1984.  and  fell  600  m  into  Monument 
Creek,  forming  a  7-m  high  barrier  across  the  chan- 
nel. The  subsequent  debris  flow  traveled  4.5  km  to 
the  Colorado  River  and  achieved  velocities  of  3.4 
to  4.0  m/s  and  a  peak  discharge  of  100  to  120  cu 
m/s.  The  flow  consisted  of  a  main  pulse  followed 
by  subsequent  pulses  of  debris  flow  or  hypercon- 
centrated  flow.  The  main  pulse  moved  boulders  as 
large  as  2.7  m  in  diameter,  and  deposition  at  the 
mouth  of  Monument  Creek  enlarged  the  fan  sur- 
face and  significantly  constricted  the  Colorado 
River.  Most  of  the  major  rapids  on  the  Colorado 
River  in  Grand  Canyon  National  Park  appear  to  be 
maintained  by  episodic  debris  flows.  (Author's  ab- 
stract) 
W88-06139 


BIOGEOCHEMICAL  CONTROL  ON  METAL 
DISTRIBUTION  AND  ACCUMULATION  IN 
LOUISIANA  SEDIMENTS, 

Agricultural     Univ..    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06152 


SIMULATION  OF  STREAM  BED  ARMOUR- 
ING AND  ITS  CONSEQUENCES, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Engineering. 
B.  B.  Willets,  J.  K.  Maizels,  and  J.  Florence. 
Proceedings  of  the  Institution  of  Civil  Engineers 
PCIEAT,  Vol.  82,  Part  1.  p  799-814,  August  1987. 
8  fig,  18  ref.  append. 

Descriptors:  'Stream  discharge,  'Streambeds, 
'Flow  rates,  'Armoring,  'Particle  size,  'Flow 
profiles.  'Bed  load.  'Bed-load  discharge.  'Sedi- 
ment transport,  'Sediment  load.  Gravel.  Flow  dis- 
charge. 

Sediment  activity  is  believed  to  decline  with  time 
when  the  flow  rate  is  constant  over  mobile  beds  of 
mixed  grain  size.  The  armoring  to  which  this  is 
attributable  has  a  pronounced  influence  on  bed 
mobility  in  gravel  rivers.  A  calculation  procedure 
is  proposed  to  predict  the  development  of  armour- 
ing and  its  effect  on  sediment  transport.  The  proce- 
dure was  used  to  hindcast  the  outcome  of  laborato- 
ry experiments.  The  proposed  method  reproduces 
with  reasonable  success  the  changes  in  bed  compo- 
sition and  in  transport  rate  with  time.  It  is  suggest- 
ed that  an  armoring  procedure  is  necessary  in 
transport  calculations  for  streams  whose  beds  con- 
tain a  broad  range  of  grain  sizes.  The  proposed 
procedure  is  believed  to  have  advantages  over 
armoring  calculation  methods  published  earlier  be- 
cause it  accounts  for  sediment  which  is  carried  for 
considerable  distances,  requires  no  field  calibration 
and  is  based  explicitly  on  perceptions  of  the  physi- 
cal processes  of  armouring.  The  last  quality  is  of 
particular  advantage  in  the  development  of  further 
improvements  of  the  method.  (Author's  abstract) 
W88-06188 


RIVERBANK      STABILITY       ANALYSIS:      I. 
rHEORY, 

Arm)    Engineet    Waterways  I  uperimenl   Siji 

Vicksbui g,  Ms  I [ydrology  I  ub 

I  oi  primary  bibliographii  ruin,  see  I  ii  Id  *H 
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RIVF.RHANK    STABILITY    ANALYSIS:    II.    AP- 
PLICATIONS. 

Queen  Mary  Coll.,  London  (England)    Depl    of 

Geography  and  Earth  Science 

For  primary  bibliographic  entry  sec  Field  XI) 

W88-06212 


GENERALIZED   VISCOPLASTIC   MODELING 
OF  DEBRIS  FLOW, 

Geological   Survey.   Menlo   Park.  CA.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-06226 


GENERAL  SOLUTIONS  FOR  VISCOPLASTIC 
DEBRIS  FLOW, 

Geological   Survey.   Menlo   Park.  CA.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-06227 


CROP  CANOPY  FUNCTIONS  FOR  SOIL  ERO- 
SION PREDICTION, 

Missouri  Univ. -Columbia.  Dept.  of  Agronomy. 
Y.  R.  Ghebreiyessus.  and  J.  M,  Gregory. 
American     Society     of    Agricultural     Engineers. 
Transactions  TAAEAJ,  Vol.  30,  No.  3,  p  676-682. 
May-June  1987.  5  fig,  3  tab.  7  ref. 

Descriptors:  'Soil-water-plant  relationships,  'Soil 
erosion,  'Erosion  control.  'Canopy.  Mathematical 
studies.  Temperature,  Statistical  analysis.  Corn, 
Soybeans.  Wheat,  Alfalfa,  Missouri,  Kinetic- 
energy,  Rainfall  impact. 

Crop  canopy  functions  were  developed  to  estimate 
the  effect  of  canopy  on  soil  erosion.  Four  functions 
were  developed:  (a)  a  function  to  estimate  canopy 
width  as  a  function  of  crop  mass  per  area,  (b)  a 
function  to  estimate  canopy  height  as  a  function  of 
mass  per  area,  (c)  a  function  to  estimate  the  frac- 
tion of  canopy  cover  as  a  function  of  mass  per 
area,  and  (d)  a  function  to  estimate  crop  mass  per 
area  as  a  function  of  temperature  above  freezing 
times  time  in  days.  All  equations  gave  relatively 
high  R  squared  values  (0.80  to  0.98)  and  were 
significant  at  the  99  to  99.5%  level  (alpha  =  0.01 
to  0.001).  Equations  were  developed  for  corn  (Zea 
mays),  soybeans  (Glycine  max),  wheat  (Tnticum 
aestivum)  and  alfalfa  (Medicago  sativa)  grown  in 
central  Missouri.  The  canopy  height  and  fraction 
of  cover  equations  can  be  used  with  the  mass  per 
unit  area  equation  to  generate  estimates  of  cover 
and  height  of  cover  throughout  the  growing 
season.  This  information  can  be  used  with  previ- 
ously published  relationships  to  estimate  the  reduc- 
tion in  kinetic  energy  of  rainfall  achieved  by  crop 
canopies.  (Shilder-PTT) 
W88-06346 


TRANSFORMATIONS      OF      RAINFALL      BY 
PLANT  CANOPY, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Agricul- 
tural Engineering. 

For  primary  bibliographic  entry  see  Field  21. 
W88-06348' 


SIMPLIFIED  PROCESS  MODEL  FOR  WATER 
SEDIMENT  YIELD  FROM  SINGLE  STORMS 
PART  I:  MODEL  FORMULATION, 

Agricultural   Research  Service,  Fort  Collins,  CO. 

Hydro-Ecosystem  Research  Unit. 

D.  M.  Hartley. 

American     Society     of     Agricultural     Engineers. 

Transactions  TAAEAJ.  Vol.  30.  No.  3,  p  710-717, 

May-June  1987.  6  fig,  6  tab.  17  ref. 

Descriptors:  'Soil  erosion.  'Water  yield.  'Sedi- 
ment yield,  'Storm  runoff,  'Mathematical  models, 
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Runoff  forecasting.  Hydrology.  Hydraulics.  Hy- 
drograph  analysis.  Kinematic  wave  theory.  De- 
pression storage.  Infiltration.  Vegetation  effects. 
Soil  stability.  Surface  runoff.  Sediment  transport. 
Universal  soil  loss  equation.  Soil  water. 

A  simplified  runoff  and  sediment  yield  model  for 
single  storm  events  was  developed.  This  Simplified 
Process  (SP)  formulation  attempts  to  minimize 
both  data  inputs  and  computational  effort  while 
maintaining  a  relatively  high  degree  of  similitude 
with  both  hydrologic  and  hydraulic  processes.  The 
method  requires  no  hydraulic  routing  or  sophisti- 
cated numerical  techniques,  but  does  synthesize  an 
idealized  storm  hydrograph  based  on  kinematic 
wave  theory.  In  the  determination  of  water  and 
sediment  yield,  the  model  considers  depression 
storage,  infiltration,  vegetation  effects,  soil  detach- 
ment by  raindrops  and  surface  runoff  and  sediment 
transport  processes.  Methods  for  estimating  param- 
eter values  (surface  runoff  amount,  runoff  hydro- 
graph,  sediment  transport  capacity,  and  sediment 
supply  by  rainfall)  are  presented  and  the  SP  model 
compared  with  the  Universal  Soil  Loss  Equation, 
which  was  applied  on  a  single  storm  basis.  Al- 
though both  the  model  and  the  parameter  estima- 
tion techniques  need  further  research,  the  model 
exhibits  physically  appropriate  sensitivity  of  both 
water  and  sediment  yield  to  antecedent  soil  mois- 
ture conditions.  (See  also  W88-06352)  (Shidler- 
PTT) 
W88-06351 


SIMPLIFIED  PROCESS  MODEL  FOR  WATER 
AND  SEDIMENT  YIELD  FROM  SINGLE 
STORMS  PART  II:  PERFORMANCE, 

Agricultural  Research  Service,  Fort  Collins,  CO. 

Hydro-Ecosvstem  Research  Unit. 

D.  M.  Hartley. 

American     Society     of    Agricultural     Engineers. 

Transactions  TAAEAJ.  Vol.  30.  No.  3,  p  718-723. 

May-June  1987.  3  fig.  5  tab.  4  ref. 

Descriptors:  'Soil  erosion.  *Water  yield.  'Sedi- 
ment  yield.  *Storm  runoff.  'Mathematical  models. 
Runoff  forecasting.  Universal  soil  loss  equation. 
Rainfall.  Simulated  rainfall.  Soil  erosion.  Soil 
types.  Slope  degradation.  Rainfall  infiltration,  Infil- 
trometers. 

The  performance  of  a  Simplified  Process  (SP) 
model  for  water  and  sediment  yield  from  single 
storms  was  analyzed  and  compared  to  Universal 
Soil  Loss  Equation  (USLE)  performance  using 
rainfall  simulator  and  natural  rainfall  plot  data.  SP 
and  USLE  provided  soil  loss  estimates  with  ap- 
proximately equal  accuracy  on  the  rainfall  simula- 
tor plots.  Neither  method  was  able  to  predict  the 
extremely  high  soil  losses  which  occurred  on  one 
of  the  sandy  soil  treatments.  On  steep  slopes,  the 
SP  model  performed  much  better  than  the  USLE. 
The  superiority  of  SP  estimates  for  the  steep  slope 
plots  was  probably  a  result  of  distinct  differences 
in  the  formulation  of  the  two  methods.  Optimiza- 
tion of  SP  infiltration  parameters  generally  im- 
proved both  runoff  and  soil  loss  estimates.  This 
underscores  the  importance  of  site-specific  infil- 
trometer  data  in  the  estimation  of  infiltration  pa- 
rameter values.  (See  also  W88-06351)  (Shidler- 
PTT) 
W88-06352 


FLUVIAL  SEDIMENTATION  IN  THE  INDIAN 
ARID  ZONE, 

Central  Arid  Zone  Research  Inst.,  Jodhpur  (India). 
K.  D.  Sharma,  and  D.  C.  Joshi. 
American     Society     of    Agricultural     Engineers. 
Transactions  TAAEAJ.  Vol.  30.  No.  3.  p  724-728, 
May-June  1987.  4  fig,  3  tab,  23  ref 

Descriptors:  'Sedimentation.  'Sediment  transport. 
*Soil  erosion.  'Fluvial  sediments.  'Arid-zone  hy- 
drology. 'India.  Ponds,  Rainstorms.  Catchment 
areas.  Sediment  yield.  Slope  stability.  Soil  types. 
Deposition,  Sediment  grading.  Vegetation  effects. 
Runoff  rates. 

Small  earthen  ponds  provided  excellent  sites  for 
the  study  of  the  fluvial  sedimentation  processes  in 
the  Indian  desert.  Most  of  the  sediments  in  the 
region  are  generated  by  torrential  rainfall  in  sandy 


and  eroded  rocky  drainage  basins.  Sediment  yield 
increases  with  increasing  rainfall  and  drainage 
basin  slope  and  its  magnitude  depends  upon  the 
nature  of  surface  material  in  the  order:  older  alluvi- 
um >  rocky/gravelly  >  blown  sand  >  younger 
alluvium.  Deposition  of  sediments  occurs  in  dis- 
tinct layers  which  help  in  identifying  the  succes- 
sive depositional  cycles.  In  general,  the  sediments 
are  finer  than  the  matrix  soils  and  become  coarser 
with  increasing  annual  rainfall.  Sediment  yield  can 
be  reduced  by  preserving  vegetation  on  the  slopes 
within  the  drainage  basins.  This  is  due  to  reduction 
of  gravel  and  sand  fractions  which  are  prevented 
from  eroding  because  of  reduced  runoff  velocities. 
(Author's  abstract) 
W88-06353 


ENTRAINMENT  OF  SEDIMENTS  AND 
DREDGED  MATERIALS  IN  SHALLOW  LAKE 
WATERS, 

California  Univ.,  Santa  Barbara.  Dept.  of  Mechani- 
cal and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06405 


SEDIMENTATION,      RESUSPENSION,      AND 
OXYGEN  DEPLETION  IN  LAKE  ERIE  (1979), 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06413 


VALUES  OF  SEDIMENT  OXYGEN  DEMAND 
MEASURED  IN  THE  CENTRAL  BASIN  OF 
LAKE  ERIE,  1979, 

McMaster    Univ.,    Hamilton    (Ontario).    Dept.    of 
Civil  Engineering  and  Engineering  Mechanics. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-06414 


OVERVIEW  OF  USEPA/CLEAR  LAKE  ERIE 
SEDIMENT  OXYGEN  DEMAND  INVESTIGA- 
TIONS DURING  1979, 

Environmental   Protection   Agency,  Chicago,   IL. 

Environmental  Services  Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-06415 


ANALYSIS  OF  MODELS  AND  MEASURE- 
MENTS FOR  SEDIMENT  OXYGEN  DEMAND 
IN  LAKE  ERIE, 

McMaster    Univ..    Hamilton    (Ontario).    Dept.    of 
Civil  Engineering  and  Engineering  Mechanics. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-06416 


HEAVY  METALS  IN  THE  HAMPS  AND  MANI- 
FOLD VALLEYS,  NORTH  STAFFORDSHIRE, 
U.  K.:  PARTITIONING  OF  METALS  IN 
FLOODPLAIN  SOILS, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06426 


SMALL  RAINFALL  SIMULATOR  FOR  THE 
DETERMINATION  OF  SOIL  ERODIBILITY, 

Agricultural  Univ.,  Wagemngen  (Netherlands). 
A.  Kamphorst. 

Netherlands  Journal  of  Agricultural  Science 
NETMAW,  Vol.  35,  No.  3,  p  407-415.  1987.  3  fig. 
3  tab.  1 3  ref. 

Descriptors:  'Rainfall  simulators,  'Infiltration. 
'Erosion,  'Soil  water,  'Soil  properties,  Field  tests. 
Surveys,  Clays,  Organic  matter,  Rainfall. 

A  small  rainfall  simulator  can  be  used  in  the  field 
as  well  as  in  the  laboratory  for  the  determination 
of  the  water  infiltration  and  erosion  characteristics 
of  soils.  It  is  particularly  suitable  for  soil  conserva- 
tion surveys,  as  it  is  light  to  carry  and  easy  to 
handle  in  the  field.  A  description  is  given  of  a 
standard  procedure  for  the  determination  of  topsoil 
erodibilities  in  the  field.  The  method  appears  to  be 
highly  sensitive  for  soil  properties  influencing  soil 
erodibihty.  such  as  clay  content,  organic  matter 


content  and  soil  pH.  Runoff,  soil  loss,  and  sediment 
concentration  measured  with  the  standard  proce- 
dure on  different  soils  in  the  Netherlands  showed 
that  soil  loss  ranged  from  4.1  to  46.8  gm  and  that 
runoff  and  sediment  concentration  also  varied 
widely  between  different  soils.  (Alexander-PTT) 
W88-06444 


RESERVOIR  SEDIMENTATION, 

Rand     Afrikaans     Univ.,     Johannesburg     (South 

Africa). 

G.  W.  Annandale. 

Developments  in  Water  Science,  No.  29.  Elsevier. 

New  York,  1987.  221  p. 

Descriptors:  'Silting.  'Reservoir  silting,  'Sedimen- 
tation. Sediment  yield.  Sediment  discharge,  Reser- 
voirs, Sediment  transport.  Sediment  control.  Fore- 
casting. 

Research  on  reservoir  sedimentation  in  recent 
years  has  been  aimed  mainly  at  water  resources 
projects  in  developing  countries.  These  countries, 
especially  Africa,  often  have  to  cope  with  long 
droughts,  flash  floods  and  severe  erosion  problems. 
Large  reservoir  capacities  are  required  to  capture 
water  provided  by  flash  floods  so  as  to  ensure  the 
supply  of  water  in  periods  of  drought.  The  prob- 
lem arising  however  is  that  these  floods,  due  to 
their  tremendous  stream  power,  carry  enormous 
volumes  of  sediment  which,  due  to  the  size  of 
reservoirs,  are  deposited  almost  entirely  in  the 
reservoir  basin,  leading  to  fast  deterioration  of  a 
costly  investment.  Accurate  forecasting  of  reser- 
voir behavior  is  therefore  of  great  importance. 
Practical  procedures  to  estimate  sediment  yield, 
calculate  sediment  profiles  and  assess  the  influence 
sediment  retention  has  on  the  river  downstream  of 
a  reservoir  are  presented  in  the  book.  Preventative 
measures  are  also  discussed.  (Lantz-PTT) 
W88-06595 


RIVERS:  FORM  AND  PROCESS, 

State  Univ.  of  New  York  at  Binghamton.  Dept.  of 

Geological  Sciences. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-06631 


BEDLOAD  SHEETS  IN  HETEROGENEOUS 
SEDIMENT, 

California  Univ.,  Berkeley.  Dept.  of  Geology  and 
Geophysics. 

P.  J.  Whiting,  W.  E.  Dietrich.  L.  B.  Leopold,  T. 
G.  Drake,  and  R.  L.  Shreve. 

Geology  GLGYB,  Vol.  16.  No.  2.  p  105-108.  Feb- 
ruary 1988.  5  fig,  15  ref.  NSF  Grant  CEE-8307142 
and  EAR-84-51175-PYI,  Donors  of  the  Petroleum 
Research  Fund  (administered  by  the  American 
Chemical    Society)   Grant    ACS-PRF-13540-AC2. 

Descriptors:  'Streambeds.  'Bed  load.  'Dunes. 
'Sediment  transport.  Deposition,  Particle  size. 
Sedimentation,  Channel  morphology. 

Field  observations  in  streams  with  beds  of  coarse 
sand  and  fine  gravel  have  revealed  that  bedload 
moves  primarily  as  thin,  migrating  accumulations 
of  sediment,  and  coarse  grains  cluster  at  their 
leading  edge.  These  accumulations  are  one  or  two 
coarse  grains  high  and  are  much  longer  (0.2-0.6  m 
long  in  sand;0.5-2.O  in  fine  gravel)  than  their 
height.  The  term  'bedload  sheet'  is  proposed  for 
these  features,  and  it  is  argued  that  they  result  from 
an  instability  inherent  to  bedload  movement  of 
moderately  and  poorly  sorted  sediment.  In  essence, 
coarse  particles  in  the  bedload  slow  or  stop  each 
other,  trap  finer  particles  in  their  interstices,  and 
thus  cause  the  coarse  particles  to  become  mobile 
again.  Bedload  sheets  develop  on  the  stoss  side  of 
dunes,  causing  the  dune  to  advance  incrementally 
with  the  arrival  of  each  sheet.  Successive  deposi- 
tion of  coarse  sediment  from  the  leading  edge 
followed  by  fine  sediment  may  generate  the  grain- 
size  sorting  that  distinguishes  cross-bedding.  Avail- 
able flume  experiments  and  field  observations  indi- 
cate that  bedload  sheets  are  a  common,  but  gener- 
ally unrecognized,  feature  of  heterogeneous  sedi- 
ment transport.  (Author's  abstract) 
W88-06709 
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WATER  CYCLE— Field  2 


Chemical  Processes — Group  2K 


si  si'i  M)l  I)  si  dimi  M  IKWsl'OKI.  SEDI- 
MENTATION, USD  RKSUSPENSION  IN  1  \M 
HOUSTON,  rEXAS:  IMPLICATIONS  FOP 
WATER QI  vi  in. 

Rice  Uni\  ,  Houston  1\  Depl  ol  Geolog)  Bnd 
Geophysics 

i  im.n  \  bibliographic  entrj  see  Field  'II 
w  88-06  '80 


soil     EROSION    LOSSES    UNDER    lKH/i 
llivw      \M)     \\l\  1 1  R     GROI  ND     COVER 
USING  \  1  MIORU'ORY  n  IINFAI  1  SIMULA- 
TOR, 

tmenl  of  Agriculture  Charlottetown  (Prince 
I  dward  Island).  Research  Station. 
I    \l   Edwards,  and  )  R  Burney 
Canadian    Agricultural     Engineering    CAEOAI. 
Vol.  29.  No   :.  p  I09-U5,  1987   5  fig.  5  tab,  18  ref 

Descriptors:  "Soil  erosion,  'Simulated  rainfall, 
'Rainfall  simulators,  Freeze-thaw  icsis.  Runoff, 
Agriculture,  R\c.  Prince  Edward  Island. 

A  laboratory  rainfall  simulator  was  used  to  lest 
three  Prince  Edward  Island  agricultural  soils 
(varying  in  soil  texture)  for  runoff  and  splash 
volume  and  sediment  loss  under  varying  conditions 
of  freeze  thaw,  ground  cover  and  erosivity. 
Wooden  soil  boxes  and  ancillary  collection  frames 
(termed  cassettes)  were  designed  to  fit  four  at  a 
time  under  the  rainfall  simulator.  With  bare  soil, 
freeze/thaw  significantly  increased  sediment  loss 
by  about  sHl< ,  ;  additionally,  sediment  in  runoff 
varied  significantly  with  soil  type  and,  for  a  loam 
soil,  was  15  and  31%,  resp..  of  the  amounts  for  a 
fine  sandy  loam  and  a  sandy  loam.  When  the  soil 
was  seeded  lo  a  wintei  rye  cover,  sediment  loss 
was  reduced  by  70-80^  with  no  significant  effect 
of  soil  type  or  freeze/thaw.  Where,  however,  the 
erosive  force  was  increased  by  adding  overland 
flow  to  simulated  rainfall,  there  was  a  significant 
increase  in  sediment  loss  even  with  ground  cover. 
Sediment  splash  was  sampled  for  all  tests,  and  only 
ground  cover  indicated  a  significant  effect.  (Au- 
thor's abstract) 
W88-06781 


PORTABLE  RAINFALL  SIMULATOR, 

For  primary  bibliographic  entry  see  Field  7B. 
W88-06787' 


2K.  Chemical  Processes 


DETERMINATION  BY  DIRECT  ZEEMAN-AAS 
OF  CADMIUM.  LEAD  AND  COPPER  IN 
WATER-BORNE  SUSPENDED  MATTER  COL- 
LECTED ON  FILTERS, 

Commission  of  the  European  Communities,  Ispra 

(Italy).  Joint  Research  Centre. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-05918" 


DIRECT     MEASUREMENT     OF     CADMIUM, 
LEAD,    COPPER    AND    ZINC    IN    SAMPLES 
FROM   A   RIVER   ECOSYSTEM   BY  ZEEMAN 
ATOMIC      ABSORPTION      SPECTROMETRY 
(ZAAS)  IN  THE  GRAPHITE  FURNACE, 
Bundesforschungsanstalt       fuer       Landwirtschaft, 
Brunswick   (Germany,   F.R.).    Inst     fuer   Produk- 
tions-  und  Okotoikologie. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-059I9 


MODEL  TESTS  ON  VOLATILIZATION  OF 
ORGANIC  TRACE  SUBSTANCES  IN  SURFACE 
WATERS,(MODELLVERSUCHE  ZUR  VER- 
FLUCHTIGUNG  ORGANISCHER  SPUREN- 
STOFFE  IN  OBERFLACHENGEWASSERN), 
For  primary  bibliographic  entry  see  Field  5B. 
W88-05920 


QUANTITATIVE  ALTERATION  OF  READILY 
VOLATILE  PETROLEUM  COMPONENTS  IN 
WATER  POLLUTION  BY  SIMULATED 
WEATHER  FACTORS  AND  A  RAPID 
COLUMN      CHROMATOGRAPHIC     SEPARA- 


TION    OF      llll        \KO\l  \ll<       PI  ll«)l  El   M 
FRACTION, 

Hamburg  Uim    (Germany,  F.R.)    Insi    fuel   Bio- 

chemie  und  I  ebensmittelschemie 

I  i>i  primarj  bibliographic  entrj  see  1  ield  in 

W88-0592I 


PRECONCENTRATION     OF     IIYDROPIIII  l( 
PESTICIDES   FROM   AQUEOUS   SOLUTIONS 
\M)    EXTRACTION    OF    RESIDUES    USING 
THE  POLYMERIC  SORBENT  WOFATTT  Y  77: 
I.  PRECONCENTRATION  OF  IIYDROPIIII  l< 
PESTICIDES  FROM  WATER, 
Akademie  der  Wissenschaften  tier  DDR.  Leipzig, 
Forschungsstelle  fuer  Chemische  Toxikologie. 
1  oi  primary  bibliographic  entry  see  Field  5A. 
W88  05922 


DETERMINATION  OF  ZINC,  CADMIUM, 
LEAD  AND  COPPER  IN  SOILS  AND  SEWAGE 
SLUDGES  BY  MICROPROCESSOR-CON- 
TROLLED VOLTAMMETRY  IN  COMPARI- 
SON WITH  ATOMIC  ABSORPTION  SPEC- 
TROMETRY, 

Trier  Univ.  (Germany,  F.R).  Dept.  of  Inorganic 
and  Analytical  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A 
W88-05923 


IDENTIFICATION  OF  NON-VOLATILE  OR- 
GANIC COMPOUNDS  IN  GAC  FILTERS  AND 
IN  RAW  AND  DRINKING  WATER  EXTRACTS 
BY  FAB  AND  FAB-CID-MIKE  SPECTROME- 
TRY, 

Instituto    de    Quimica    Bio-Organica.    Barcelona 
(Spain).  Lab.  d'Espectrometria  de  Masses. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-05924' 


NITROGEN  MINERALIZATION  AND  DENI- 
TRIFICATION  IN  LAKE  MICHIGAN  SEDI- 
MENTS, 

National  Oceanic  and  Atmospheric  Administra- 
tion. Ann  Arbor.  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-05956 


CAUSES  OF  SEASONALITY  IN  THE  CHEMIS- 
TRY OF  A  LAKE  ON  THE  ORINOCO  RIVER 
FLOODPLAIN,  VENEZUELA, 

Colorado  Univ.  at  Boulder.  Dept.  of  Environmen- 
tal, Population,  and  Organismic  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-05957 


RATE  OF  HETEROGENEOUS  PHOTOCATA- 
LYTIC  OXIDATION  OF  N02(-)  IN  CLOUD 
WATER  DROPLETS.  ESTIMATED  FOR  HYPO- 
THETICAL ENVIRONMENTAL  CONDITIONS, 

Chiba  Univ.  (Japan).  Dept.  of  Synthetic  Chemis- 
try. 

Y.  Hori.  and  S.  Suzuki. 

Chemistry  Letters  CMLTAG,  No.  7.  p  1397-1400, 
July  1987.  1  fig,  1  tab.  11  ref.  Ministry  of  Educa- 
tion, Science  and  Culture  Grant  60550564. 

Descriptors:  *Nitrites.  "Oxidation.  *Cloud  water, 
*Nitric  acid,  "Chemical  reactions.  *Acid  rain. 
Oxides,  Catalysts,  Metal  oxides,  Metals,  Air  pollu- 
tion effects.  Titanium,  Zinc,  Heavy  metal  oxides. 
Heavy  metals. 

Nitric  acid,  a  major  component  of  acid  rain  water, 
is  derived  from  nitrogen  oxides  in  the  atmosphere 
hy  an  oxidation  process.  N02(-)  may  be  oxidized 
to  N03(-)  in  atmospheric  water,  but  the  rate  of 
oxidation  of  N02(-)  by  02  in  water  is  very  low 
without  any  catalysts  at  ambient  temperature. 
Some  metal  oxides  present  in  airborne  particulates 
were  previously  reported  to  be  active  in  heteroge- 
neous photocatalytic  reactions.  The  rates  of  photo- 
catalytic  oxidation  of  N02(-)  experimentally  ob- 
tained in  water  and  an  evaluation  of  the  rate  in 
cloud  water  droplets  under  hypothetical  environ- 
mental conditions  are  presented.  The  rates  of  het- 
erogeneous photooxidation  of  N02(-)  were  meas- 


ured  in   aqueous  Huspeiihii I   thi 

ri02  (anuta.se),  H02  (rulile),  und  ZnO  uiidei  illu 

mm. in,, n    I  he  reaction  pi Is  in  zero  order  with 

respeel  to  N02I  I itratii  in    rh    rule  i   lim  H 

ed  loi  i.  loud  wain  droplets  i  i  I '  I  hi  mi  fi  n  u 
cloud  waki  conu  nl  of  0.2  "  m  i  w  nod  ITT) 
W88  05975 


RELEASE  OF  All  MINI  \l  1  Ol  I  OU  l\(. 
WHOLE  TREE  HARVESTING  AT  THE  III  K- 
BARD    BROOK     EXPERIMENTAL    FOREST, 

NEW  HAMPSHIRE, 

Maine    Univ     ,il    Oiono     Dept.    of   I'l.inl    and    Soil 

Silences. 

For  primary  bibliographic  entry  see  Field  4( 

W88-05985 


DETERMINATION  OF  MERCURY  BY  DIF- 
FERENTIAL-PULSE ANODIC-STRIPPING 

VOLTAMMETRY  WITH  VARIOUS  WORKING 
ELECTRODES;  APPLICATION  TO  THE  ANAL- 
YSIS OF  NATURAL  WATER  SEDIMENTS, 

Karlova  Univ.,  Prague  (Czechoslovakia).  Dept    of 

Analytical  Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-06000 


SPECTROPHOTOMETRY  REACTION-RATE 
METHOD  FOR  THE  DETERMINATION  OF 
NITRITE  IN  WATERS  WITH  PYRIDINE-2-AL- 
DEHYDE  2-PYRIDYLHYDRAZONE, 

Malaga  Univ.  (Spam).  Dept.  of  Analytical  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-06001 


THEORETICAL    INVESTIGATION     OF    SUL- 
FATE FORMATION  IN  CLOUDS, 

Bechtel  Environmental.  Inc.,  San  Francisco.  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06014' 


RATES  OF  TRIPLET  HUMIC  ACID  SENSI- 
TIZED PHOTOLYSIS  OF  HYDROPHOBIC 
COMPOUNDS, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene.  Bilthoven  (Netherlands).  Lab.  for  Eco- 
toxicology.  Environmental  Chemistry,  and  Drink- 
ing Water. 

P.  van  Noort.  R.  Lammers,  H.  Verboom.  and  E. 
Wondergem. 

Chemosphere  CMSHAF,  Vol.  17,  No.  1.  p  35-38, 
1988.  2  tab.  9  ref. 

Descriptors:  *Humic  acids,  "Chemical  reactions. 
"Solar  radiation.  "Solubility.  "Absorption.  "Pho- 
tolysis, Esters.  Fulvic  acids.  Distribution. 

The  rates  of  humic  acid  photosensitized  E-Z  iso- 
merization  of  some  cinnamic  esters  with  different 
association  constants  for  partitioning  between 
water  and  dissolved  humic  acid  were  found  not  to 
depend  significantly  on  the  degree  of  association. 
Association  constants  for  the  association  with 
aquatic  macromolecular  are  smaller  than  the  ones 
for  humic  acid.  Therefore,  in  the  aquatic  environ- 
ment the  degree  of  association  with  humic  or 
fulvic  matter  will  only  negligibly  influence  the  rate 
of  photosensitized  reaction.  For  environmental  fate 
modelling  studies  the  rate  of  triplet  sensitized 
transformation  of  any  compound  can  be  calculated 
as  if  the  compound  does  not  associate  with  dis- 
solved aquatic  macromolecular  material.  (Ver- 
Nooy-PTT) 
W88-06029 


CHEMICAL    CONSEQUENCES    OF    MIXING 
ATMOSPHERIC  DROPLETS  OF  VARIED  PH, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Geo- 
physical Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06065 


EFFECT  OF  SAMPLE   PRETREATMENT  ON 
THE   RELIABILITY  OF  SOLID  SPECIATION 
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DATA  OF  HEAVY  METALS.  IMPLICATIONS 

FOR  THE   STUDY   OF   EARLY   DIAGENETIC 

PROCESSES, 

Technische    Univ.    Hamburg-Harburg   (Germany. 

F.R.).  Arbeitsbereich  Umweltschutztechnik. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-06069 


GAS    EXCHANGE    ON    MONO    LAKE    AND 
CROWLEY  LAKE,  CALIFORNIA, 

Lamont-Doherty    Geological    Observatory.    Pali- 
sades. NY. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-06079 


DEPOSITION  RATE  OF  PARTICULATE  AND 
DISSOLVED  ALUMINUM  DERIVED  FROM 
SAHARAN  DUST  IN  PRECIPITATION  AT 
MIAMI,  FLORIDA, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence. Miami.  FL.  Div.  of  Marine  and  Atmospheric 
Science. 

For  primary  bibliographic  entry  see  Field  2B. 
W88-06081 


SHORT-TERM  FLUCTUATIONS  OF  MICRO- 
BIAL AND  CHEMICAL  VARIABLES  DURING 
DIFFERENT  SEASONS  IN  COASTAL  BALTIC 
WATERS, 

Kiel   Univ.   (Germany.   F.R  ).    Inst,    fuer   Meeres- 

kunde. 

K.  Gocke.  K.  Kremling.  C.  Osterroht,  and  A 

Wenck. 

Marine  Ecology  -  Progress  Series  MESEDT.  Vol. 

40,  No.  1/2,  p  137-144.  October  1987.  7  fig,  2  tab. 

21  ref. 

Descriptors:  *Plankton.  *Microorganisms,  "Sea- 
sonal  variation.  *Water  temperature.  "Phytoplank- 
ton.  Glucose.  Populations.  Salinity.  Chlorophyll. 
Dissolved  solids.  West  Germany.  Kiel  Bight. 

Short-term  fluctuations  of  microbial,  planktologi- 
cal  and  chemical  variables  were  studied  in  a  near- 
shore  area  of  the  Kiel  Bight  during  4  different 
seasons.  The  following  mean  values  in  January. 
March.  June  and  September  were  found:  total  bac- 
terial numbers:  0.59.  0.46,  1.44  and  2.11  to  the  6th 
power  cells/mL;  maximum  uptake  velocity  of  glu- 
cose: 0.004.  0.037.  0.102  and  0.127  microgram  C/ 
L/h:  turnover  rate  of  glucose:  17.9,  142.  496  and 
265%/d.  Seasonal  amplitude  of  variations  in  dis- 
solved organic  carbon  was  small.  Maximum  uptake 
velocity  per  bacterial  cell  increased  by  more  than 
an  order  of  magnitude  between  January  and  March 
and  decreased  slightly  during  the  following  sea- 
sons. Strong  short-term  variations  of  microbial  pa- 
rameters were  detected,  which  did  not  show  dis- 
tinct diel  rhythms.  If  these  exist  they  are  masked 
by  changing  hydrographical  conditions.  (Author's 
abstract) 
W88-06100 


CONTINUOUS-FLOW  DETERMINATION  OF 
MANGANESE  IN  NATURAL  WATERS  CON- 
TAINING IRON, 

Institute    of   Oceanographic    Sciences,    Wormley 

(England). 

For  primarv  bibliographic  entry  see  Field  7B. 

W88-06128 


COPRECIPITATION  OF  AN  ORGANOPHOS- 
PHATE  FRACTION  FROM  HARBOUR  WATER 
FOR  X-RAY  FLUORESCENCE  SPECTROME- 
TRY, 

Sydney  Univ.  (Australia).  Dept.  of  Inorganic- 
Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-06129 


FUNDAMENTAL  AND  PRACTICAL  CONSID- 
ERATIONS IN  THE  DESIGN  OF  ON-LINE 
COLUMN  PRECONCENTRATION  FOR  FLOW- 
INJECTION  ATOMIC  SPECTROMF.TR IC  SYS- 
TEMS, 

Academia  Sinica.  Shenyang  (China).  Inst,  of  For- 
estry and  Soil  Science. 


For  primarv  bibliographic  entry  see  Field  5A. 
W88-0613I 


MODERN  DOLOMITE  DEPOSITION  IN  CON- 
TINENTAL, SALINE  LAKES,  WESTERN  VIC- 
TORIA, AUSTRALIA, 

Monash  Univ..  Clayton  (Australia).  Dept.  of  Geog- 
raphy and  Cenozonic  Research  Unit. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-06138 


CATION  CYCLING  IN  A  BASE-POOR  AND 
BASE-RICH  NORTHERN  HARDWOOD 
FOREST  ECOSYSTEM, 

Pennsylvania  Univ..  Philadelphia.  Dept.  of  Land- 
scape Architecture  and  Regional  Planning. 
J.  F  Thorne.  J.  E.  Anderson,  and  K.  M.  Horiuchi. 
Journal  of  Environmental  Quality  JEVQAA.  Vol. 
17.  No.  1.  p  95-101,  January-March  1988.  6  fig.  4 
tab.  37  ref. 

Descriptors:  *Geochemistry.  "Cations,  *Acidity. 
*Base  runoff,  *Soil  solution,  *Forest  hydrology, 
"Riparian  waters.  Calcium,  Magnesium.  Potassium. 
Sodium,  Hydrologic  cycle.  Forest  soils,  Forest  wa- 
tersheds, Acid  rain  effects. 

Biogeochemical  cycles  of  Ca,  Mg.  K  and  Na  were 
studied  in  a  small  forested  watershed  on  relatively 
base-rich  terrain  at  the  Sleepers  River  Research 
Watersheds  (SRRW)  in  northeastern  Vermont  and 
on  base-poor  terrain  at  the  Hubbard  Brook  Experi- 
mental Forest  (HBEF)  in  central  New  Hampshire. 
The  two  watersheds  are  comparable  except  that 
shallower  soils  at  the  SRRW  are  weathered  from 
calcereous  and  quartz  mica  schist  till,  whereas  the 
deeper  soils  at  the  HBEF  are  weathered  from 
schist,  gneiss,  and  quartz  monzonite  till.  Inputs  of 
the  four  cations  in  precipitation  were  similar 
except  for  Ca.  Ca  inputs  were  an  order  of  magni- 
tude greater  at  the  SRRW.  Total  annual  cation 
outputs  were  more  strongly  related  to  total  stream 
flow  and  parent  material  geochemistry  than  to 
cation  inputs  in  precipitation.  Analysis  of  the  varia- 
tion in  cation  output  in  stream  water  with  respect 
to  flow  suggests  strong  geochemical  control  of 
cation  output  at  the  SRRW.  Similar  analysis  of 
data  from  the  HBEF  suggests  a  more  complex 
pattern  of  cation  output  related  to  biological  cy- 
cling of  cations.  Inputs  of  acidity  may  serve  to 
flush  the  soil  at  the  HBEF  of  cations.  (Author's 
abstract) 
W88-06153 


LONGITUDINAL  VARIATIONS  IN  TRACE 
METAL  CONCENTRATIONS  IN  A  NORTH- 
ERN FORESTED  ECOSYSTEM, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06154 


MODEL-ASSISTED  EVALUATION  OF  ALTER- 
NATIVE HYPOTHESES  TO  EXPLAIN  THE 
SELF-PROTECTION  MECHANISM  OF  LAKES 
DUE  TO  CALCITE  PRECIPITATION, 

Akademie  der  Wissenschaften  der  DDR,  Jena. 
Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 
ted Therapie. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-06163 


PREVIOUS  SLUDGE  ADDITION  EFFECTS  ON 
NITROGEN  MINERALIZATION  IN  FRESHLY 
AMENDED  SOIL, 

New   Mexico  State  Univ.,   Las  Cruces.  Dept.  of 

Agronomy. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-06180 


COMPUTER  SIMULATION  OF  SOIL  SENSI- 
TIVITY TO  ACID  RAIN, 

National  Aeronautics  and  Space  Administration. 
Greenbelt.  MD.  Goddard  Space  Flight  Center. 
E.  R.  Levine.  and  E.  J.  Ciolkosz. 
Soil  Science  Society  of  America  Journal  SSSJD4. 
Vol.  52,  No.  1,  p  209-215,  January-February  1988. 
2  fie.  4  tab.  48  ref. 


Descriptors:  *Water  pollution  effects.  "Simulation 
analysis,  *Acid  rain.  *Air-earth  interfaces,  *Soil 
chemistry,  "Computers,  Computer  models.  Pre- 
cipitation. Chemistry  of  precipitation,  soil  water. 
Buffering,  Calcium  carbonate.  Mathematical 
models. 

A  two-horizon  (A  and  B)  simulation  model  was 
used  to  determine  the  sensitivity  of  Pennsylvania 
soils  to  acid  deposition.  The  model  simulated 
changes  in  the  solid  phase  of  soils  in  humid,  tem- 
perate climates  undergoing  acidification  and  cation 
leaching.  The  Pennsylvania  State  University  Soils 
Data  Base  and  precipitation  data  provided  input  to 
the  model.  Soils  were  grouped  into  sensitivity 
classes  based  on  the  amount  of  time  required  for 
bare,  uncultivated,  and  unlimed  soils  to  reach  criti- 
cal threshold  values.  Simulation  results  showed 
most  Pennsylvania  soils  were  either  very  sensitive 
or  non-sensitive.  Sensitive  soils  were  already  at  the 
threshold  values  at  the  beginning  of  the  simulation 
run.  Nonsensitive  soils  contained  sufficient  buffer 
capacity  to  withstand  present  inputs  of  acid  deposi- 
tion for  at  least  90  yr.  According  to  the  model, 
changes  in  soil  properties  occur  in  the  upper  hori- 
zons first,  and  after  a  lag  period,  occur  in  the  lower 
horizons.  The  number  of  exchangeable  bases  was 
the  soil  parameter  most  highly  correlated  with  soil 
sensitivity  due  to  the  acid  buffering  ability  of  ex- 
changeable cations.  Adding  CaC03  to  the  simula- 
tion of  slightly  sensitive  and  very  sensitive  soils 
changed  them  to  nonsensitive  status  by  increasing 
the  number  of  exchangeable  bases  available  for 
buffering.  (Author's  abstract) 
W88-06181 


POLYMER  TYPE  AND  WATER  QUALITY  EF- 
FECTS ON  SOIL  DISPERSION, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For   primary   bibliographic   entry   see    Field    2G. 
W88-06182 


CATIONIC  POLYMER  EFFECTS  ON  INFIL- 
TRATION RATES  WITH  A  RAINFALL  SIMU- 
LATOR, 

California  Univ..  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  2G. 
W88-06183 


CRUST    FORMATION    AND    CLAY    MIGRA- 
TION EFFECTS  ON  INFILTRATION  RATE, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For   primary   bibliographic   entry   see    Field    2G, 
W88-06184 


EFFECTS  OF  LOW  IONIC  STRENGTH  SOLU- 
TIONS ON  PH  OF  ACID  FORESTED  SOILS, 

Duke  Univ..  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

D.  D.  Richter,  P.  J.  Comer.  K.  S.  King,  H.  S. 

Sawin,  and  D.  S.  Wright. 

Soil  Science  Society  of  America  Journal  SSSJD4. 

Vol.  52.  No.  1.  p  261-264.  January-February  1988. 

2  fig.  2  tab,  22  ref 

Descriptors:  "Acidity.  "Soil  chemistry,  "Acid  rain. 
"Forest  soils.  "Salinity.  "Saline  water,  "Hydrogen 
ion  concentration.  Leaching.  Soil  water.  Electro- 
lytes. 

'Salt  effects'  on  soil  pH  are  not  well-documented 
with  highly  acidic  soils  in  contact  with  solutions  of 
very  low  ionic  strength  (<  1  mM  sub  c/L).  These 
dilute,  acidic  conditions  are  typical  of  soil  solutions 
in  many  forest  ecosystems.  A  wide  range  of  acid 
forested  soils  were  contacted  with  very  dilute  salt 
solutions  to  determine  effects  of  low  electrolyte 
concentrations  on  soil  and  solution  pH  under  a 
variety  of  experimental  conditions.  In  many  soils, 
pH  was  lowered  markedly  following  addition  of 
dilute  salt  solutions.  In  fact,  salt  effects  on  pH  (i.e.. 
dpH)  were  greatest  at  low  concentrations  of  added 
salts  (e.g..  between  0  and  0.6  mM  sub  c  /L  of 
added  salt  solutions).  At  least  40^  of  the  variation 
in  dpH  among  the  19  mineral  soils  was  attributable 
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u>  soil  differences  in  low  level  concentrations  v>i 
wntet  soluble  electrolytes  Leaching  experiments 
that  manipulated  electrolytes  in  soil  solution  dem- 
onstrated thai  pH  could  be  depressed  up  to  I  pi  I 
unit  in  increasing  salt  concentrations  bj  as  little  as 
0  !  niM  sub  c  I  Significant  correlations  between 
low  ionic  strength  and  dpi!  indicated  that  water- 
soluble  electrolytes  influence  pll.  even  of  unferti- 
Ihted,  acid  soils  that  are  very  low  in  concentrations 

of  soluble  ions    Measuring  pH  of  forest  soils  with 

0.01  M  CaCI2  is  thus  preferable  to  such  measure- 
ments with  water,  to  mask  variations  in  soil  pH 
that  arc  caused  by  variations  in  relative!)  low 
concentrations  of  water-soluble  electrolytes  Re- 
sults support  the  contention  that  variations  in  elec- 
trolyte concentrations  in  soil  solutions  on  the  order 
of  0.1  to  0.5  mM  sub  c/L  (due  to  natural  causes  or 
'acid  rain*)  affect  soil-solution  pH.  although  prob- 
ably by  relatively  minor  amounts  in  main  or  most 
soils.  (Author's  Abstract) 
W88-06IS6 


DETERMINATION  OF  IRON  AND  MANGA- 
NESE IN  MINERAL  WATERS  OF  GALICIA 
(SPAIN)  BY  ATOMIC  ABSORPTION  SPEC- 
TROPHOTOMETRY, 

Santiago  Univ.  (Spain).  Faculty  of  Chemistry. 

A.  Gonzalez-Portal.  C.  Baluja-Santos,  and  F. 

Bermejo-Martinez. 

Water  SA.  Vol.  14.  No.  1.  p  13-17,  January  1988.  2 

fig.  3  tab,  43  ref, 

Descriptors:  *Water  analysis.  *Water  chemistry. 
•Mineral  water,  'Trace  metals.  "Iron,  'Manga- 
nese, 'Spectrophotometry.  'Chemical  properties. 
Oxidation.  Galicia,  Spain.  Water  analysis. 

This  paper  describes  the  determination  of  Fe  and 
Mn  in  36  mineral  waters  of  Galicia  (NW  Spain)  by 
means  of  atomic  absorption  spectrophotometry 
(AAS)  with  an  air/acetylene  flame.  In  most  cases, 
iron  was  determined  without  modifying  its  concen- 
tration after  checking  its  oxidation  state  in  situ. 
Manganese  was  determined  after  concentration  by 
evaporation.  Recovery  and  reproducibility  were 
good.  In  almost  all  samples,  the  Mn/Fe  ratio  lies 
between  0.05  and  0.2.  (Author's  abstract) 
W88-06219 


ACID      PRECIPITATION      PATTERNS      AND 
TRENDS    IN    EASTERN    NORTH    AMERICA, 

1980-84, 

Environmental  Protection  Agency.  Research  Tri- 
angle Park.  NC. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06240 


SOLUTE  CONCENTRATIONS  IN  THE  LOWER 
NIGER  RIVER  AND  THE  SOURCE  ROCK 
CONTRIBUTION, 

Ogun  State  Univ..  Ago-Iwoye  (Nigeria).  Dept.  of 

Earth  Sciences. 

O.  Martins. 

Hydrological  Processes  HYPRE3.  Vol.  2.  No.  1,  p 

19-29,  January  1988.  4  fig.  7  tab.  17  ref. 

Descriptors:  'Rivers,  'Weathering,  'Minerals. 
'Dissolved  solids.  'Rainwater,  'Crystalline  rocks, 
'Granites,  'Solutes.  'Anions,  'Cations.  Seasonal 
variation.  Niger  River. 

Water  quality  analyses  for  the  Niger  River  for  the 
1980/81  hydrological  year  are  presented.  The  sam- 
ples were  collected  from  the  main  river  at  Lokoja. 
and  from  two  main  tributaries,  the  Kaduna  and  the 
Benue  Rivers.  Different  water  types  were  distin- 
guished by  the  concentrations  of  major  ions.  The 
type  Ca  >  Na  >  Mg  >  K  -  HC03  >  S04  >  CI 
was  represented  at  all  stations  during  at  least  part 
of  the  year.  CI  dominated  S04  in  the  Kaduna  and 
Niger,  while  the  Benue  maintained  a  higher  con- 
centration of  S04  relative  to  CI  all  year  round. 
Distinct  patterns  of  seasonal  variation  in  the  ion 
concentrations  were  observed,  particularly  for  the 
samples  collected  at  Lokoja.  Low  ion  concentra- 
tions were  prominent  during  periods  of  high  dis- 
charge, while  low  flow  periods  coincided  with 
high  dissolved  ion  concentrations.  The  contribu- 
tion of  rainwater  to  the  total  dissolved  solids  in  the 
river   waters   was  assessed   indirectly   using   rain- 


watet  chemist  rj  dutu  from  the  Gulf  of  Guinea 
I  he  estimated  rainwater  contribution  to  the  I  owei 
Nigei  amounts  to  5  15  mg/l  Geochemical  weath- 
ering calculations  involving  reactions  oi  (he  foui 
majoi  minerals  of  granitic  rocks  anorthite,  biotite, 
albiic.  and  K  feidspai  with  carbon  dioxide  and 
water,  can  account  for  the  average  water  composi- 
tion t^\  the  I  ower  Niger,   ["he  proportion  of  the 

ionic  components   was  also    related    to   the  occur- 
rence o\  the  respective  element  in  the  minerals. 
(Author's  abstract) 
WNN  06262 


WATEQB--UASICA  REVISION  OF  WATEQF 
FOR  IBM  PERSONAL  COMPUTERS, 

Hacettepe  Univ.,  Ankara  (Turkey).  Dept.  of  Hy- 
drogeological  Engineering. 

A.  Arikan. 

Ground  Water  GRWAAR,  Vol.  26,  No.  2,  p  222- 

227.  March-April  1988.  2  tab.  4  ref. 

Descriptors:  'Geochemistry.  'Data  acquisition, 
'Computer  programs.  Speciation,  WATEQB  pro- 
gram. WATEQF  program.  Solute  transport.  Equi- 
librium. Chemical  reactions. 

WATEQB  is  a  BASICA  revision  for  IBM  person- 
al computers  of  WATEQF.  a  geochemical  model 
for  chemical  equilibrium  and  saturation  of  natural 
waters.  It  computes  the  speciation  of  inorganic 
ions  and  complex  species  in  solution  for  a  given 
water  analysis.  WATEQB  is  identical  to  the  FOR- 
TRAN IV  version  from  the  standpoint  of  chemical 
process;  however,  the  structure  of  the  program 
differs  from  the  original  version.  The  structure  of 
the  program  is  not  complex  and  allows  the  user  to 
try  some  new  modifications,  if  necessary.  Four 
data  files,  one  of  which  is  of  random  access  type, 
have  been  created  to  read  the  thermochemical 
data.  Setting  up  of  input  data  is  demonstrated,  as 
well  as  execution  of  the  program.  (Cassar-PTT) 
W88-06287 


MONITORING  DISSOLVED  OXYGEN  IN 
GROUND  WATER:  SOME  BASIC  CONSIDER- 
ATIONS, 

Georgia  State  Univ.,  Atlanta.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06390 


ADSORPTION  OF  COPPER,  CADMIUM  AND 
LEAD  FROM  AQUEOUS  SOLUTION  TO  THE 
KAOLINITE/WATER  INTERFACE, 

Bern    Univ.    (Switzerland).    Dept.    of    Inorganic 

Chemistry. 

P.  W.  Schindler.  P.  Liechti.  and  J.  C.  Westall. 

Netherlands     Journal     of    Agricultural     Science 

NETMAW,  Vol.  35.  No.  3,  p  219-230,  1987.  5  fig. 

2  tab,  27  ref. 

Descriptors:  'Path  of  pollutants,  'Adsorption, 
'Heavy  metals,  'Kaolinite-water  interface,  'Model 
studies.  Binding,  Ion  exchange.  Ions.  Metals,  Clay, 
Solutions. 

The  adsorption  of  Cu(II).  Cd(II)  and  Pb(II)  from 
aqueous  solution  to  the  kaolinite/water  interface 
has  been  studied  at  298.2  K  as  a  function  of  both 
pH  and  ionic  strength  of  the  aqueous  phase.  The 
extent  of  adsorption  increases  with  increasing  pH 
and  with  decreasing  ionic  strength.  Both  effects 
can  be  explained  by  a  model  that  assumes  two 
kinds  of  binding  sites:  (a)  weakly  acidic  groups  XH 
that  account  for  ion  exchange,  and  (b)  ampholytic 
surface  hydroxyls  SOH  which  form  inner  sphere 
complexes  with  the  divalent  metal  ions.  (Author's 
abstract) 
W 88-06440 


MEASUREMENT  OF  PLUMBOSOLVENCY 
PROPENSITY  TO  GUIDE  THE  CONTROL  OF 
LEAD  IN  TAPW  ATERS. 

Humberside  Coll.  of  Higher  Education,  Grimsby 

(England). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-06452 


EFFECTS  OF  ACCUMULATION  OF  AIR  POL- 
LUTANTS IN  FOREST  ECOSYSTEMS, 


Goetlingen  Unix    (Germany,  I    l<  t    Insi    rui  I   Bi 

denkunde  und  Wuldci  tiael 

I  ni  primary  bibliogruplm  entrj  sn  I  ield  5( 
W88-06565 


ECOLOGICA1   EFFECTS  OF  DEPOSITED  SI  I 
I'll  IK  AND  NITROGEN  COMPOI  M)S. 
Department  of  the  Environment,   London  tl  ns 

land) 

Foi  primary  bibliographic  entry  see  Field  5C 

W88-06571 


GROUNDWATER    CHEMISTRY    AT    YUCCA 
MOUNTAIN,  NEVADA,  AND  VICINITY, 

Los  Alamos  National  Lab.,  NM. 

For  primary  bibliographic  entry  sec  I  ield  21 

WX8-0660I 


NITROGEN  BIOGKOCHKMISTRY  IN  AN  UN- 
POLLUTED ESTUARY:  THE  IMPORTANCE 
OF  BKNTHIC  DENITRIFICATION, 

Academy  of  Natural  Sciences  of  Philadelphia.  PA. 

Div.  of  Environmental  Research. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-06672 


THROUGHFALL     CHEMISTRY     IN     A     RED 
MAPLE  PROVENANCE  PLANTATION 

SPRAYED  WITH  ACID  RAIN', 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06729 


ORGANICS   IN   WATER:   SOLID   PHASE   EX- 
TRACTION ON  A  SMALL  SCALE, 

Ames  Lab.,  IA. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-06736 


DETERMINATION    OF    THE    COMPLEXING 
ABILITY  OF  A  STANDARD  HUMIC  ACID  TO- 
WARDS   CADMIUM    IONS    (ETUDE    DE    LA 
COMPLEXATION    DU    CADMIUM    PAR    UN 
ACIDE  HUMIQUE  DE  REFERENCE), 
Lille-2  Univ.  (France).  Lab.  de  Physique. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06763 


2L.  Estuaries 


INVENTORY  OF  13C  ABUNDANCES  IN 
COASTAL  WETLANDS  OF  LOUISIANA,  USA: 
VEGETATION  AND  SEDIMENTS, 

Louisiana    State    Univ..    Baton    Rouge.    Lab.    for 

Weland  Soils  and  Sediments. 

G.  L.  Chmura.  P.  Aharon,  R.  A.  Socki,  and  R. 

Abernethy. 

Oecologia  OECOBX,  Vol.  74,  No.  2.  p  264-271, 

December  1987.  3  fig.  6  tab,  47  ref. 

Descriptors:  'Wetlands.  'Isotope  studies.  'Carbon 
isotopes.  'Plants,  'Sediments.  'Coastal  areas.  'Sa- 
linity, 'Louisiana.  Model  studies.  Marshes.  Paieo- 
hydrology.  Salt  marshes. 

Organic  carbon-rich  sediments  from  the  surface  of 
fresh,  intermediate,  brackish  and  salt  marshes  of 
coastal  Louisiana  were  sampled  and  analyzed  for 
their  13C  content.  The  average  delta  13C  from  all 
sites  within  each  wetland  type  was  -2.78%,  -2.219?-. 
-1.69%  and  -1.629?-,  for  fresh,  intermediate,  brack- 
ish and  salt  marshes,  respectively.  Means  from  the 
fresh,  intermediate  and  brackish  marshes  were  sig- 
nificantly different  at  the  0.01  level.  A  mixing 
model  using  measurements  of  standing  crop  and 
delta  13C  of  plant  carbon  was  applied  to  estimate 
the  contribution  of  each  species  to  the  sedimentary 
carbon  at  four  of  the  marsh  sites.  Sedimentary 
delta  13C  values  generally  reflected  that  of  the 
dominant  species  present  at  each  site.  Brackish  and 
salt  marsh  samples,  however,  showed  a  negative 
shift  of  delta  13C  with  respect  to  whole  plant 
carbon.  These  depleted  delta  13C  values  are  inter- 
preted to  be  the  result  of  more  extensive  organic 
matter  decomposition  and  selective  preservation  of 
13C-depleted   refractory  components  in  sediments 
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Group  2L — Estuaries 


from  saline  sites.  The  results  suggest  that  delta  13C 
composition  of  sedimentary  carbon  may  offer  a 
valuable  tool  for  distinguishing  subtle  changes  in 
paleohydrology  of  wetlands  resulting  from  relative 
sea  level  changes.  (Author's  abstract) 
W88-05936 


SULFUR,  CARBON,  AND  NITROGEN  ISO- 
TOPES USED  TO  TRACE  ORGANIC  MATTER 
FLOW  IN  THE  SALT-MARSH  ESTUARIES  OF 
SAPELO  ISLAND,  GEORGIA, 

Marine  Biological  Lab..  Woods  Hole,  MA.  Eco- 
systems Center. 

B.  J.  Peterson,  and  R.  W.  Howarth. 
Limnology  and  Oceanography  LIOCAH,  Vol.  32, 
No.  6.  p  1195-1213,  November  1987.  10  fig.  5  tab, 
41   ref.  NSF  Ecosystems  Studies  Program  Grant 
DEB  81-04701. 

Descriptors:  *Spartina,  *Algae,  ""Limnology,  "Iso- 
tope  studies.  "Organic  matter.  *Salt  marshes,  "Es- 
tuaries,  *Sapelo  Island.  Forests,  Rivers.  Detritus. 
Sulfur.  Carbon.  Nitrogen.  Nutrients,  Georgia, 
Tracers. 

The  stable  isotopes  of  sulfur,  nitrogen  and  carbon 
were  used  to  trace  organic  matter  flow  in  salt 
marshes  and  estuarine  waters  at  Sapelo  Island. 
Georgia.  Organic  matter  inputs  from  terrestrial 
sources  as  detrital  input  either  from  forests  adja- 
cent to  the  marshes  or  from  rivers  were  not  detect- 
able by  their  isotopic  signatures  in  estuarine  con- 
sumers. The  results  suggest  that  there  are  two 
major  sources  of  organic  matter  for  the  fauna  of 
the  marshes  and  estuarine  waters  of  Sapelo  Island: 
Spartina  and  algae.  The  long-standing  debate  about 
the  relative  importance  of  Spartina  detritus  and 
algae  in  supporting  marsh  and  estuarine  secondary 
production  appears  from  this  analysis  to  be  a  draw: 
both  sources  are  important  and  their  relative  im- 
portance is  determined  by  feeding  mode,  size,  loca- 
tion, and  trophic  position  of  the  marsh  and  estua- 
rine consumers.  (Author's  abstract) 
W88-05954 


COASTAL   WETLAND   MANAGEMENT:    THE 
ADVANCE  DESIGNATION  APPROACH, 

For   primary   bibliographic   entry   see   Field    5G. 
W88-06055 


UTILIZATION  OF  FRESHWATER  AND 
OCEAN  WATER  BY  COASTAL  PLANTS  OF 
SOUTHERN  FLORIDA, 

Miami  Univ.,  Coral  Gables.  FL.  Dept.  of  Biology. 
L.  S.  L.  Sternberg,  and  P.  K.  Swart. 
Ecology  ECOLAR.  Vol.  68.  No.  6,  p  1898-1905, 
December  1987.  3  fig.  2  tab.  33  ref.  National  Sci- 
ence Foundation  Grant  No.  EAR  84-17424. 

Descriptors:  *Aquatic  vegetation.  *Coastal 
aquifers.  *Saline  water  intrusion,  *Plant  growth. 
Mangroves.  *Marshes.  Aquifers,  Salt  tolerance, 
Salt  rejection.  Halophytes,  Hammocks,  Hardwood, 
Swamps. 

Coastal  vegetation  in  southern  Florida  (Elliott  Key 
and  Cluett  Key)  was  studied  to  determine  whether 
or  not  the  plants  could  use  ocean  water.  Natural 
stable  oxygen  and  hydrogen  isotopic  abundances 
of  plant  stem  water  were  determined  for  typical 
species  along  a  transect  of  each  key  from  shore  to 
shore.  Results  showed  that,  with  some  exceptions, 
plants  toward  the  interior  of  the  keys  were  using 
fresh  water  while  those  toward  the  edge  were 
using  ocean  water.  A  mixing  line  between  typical 
fresh  water  values  and  ocean  water  values  was 
found.  The  isotopic  ratios  of  stem  water  for  species 
found  in  hardwood  hammocks  were  confined  to 
the  freshwater  end  of  the  line,  followed  by  values 
of  stem  water  from  mangrove  margin  species.  Spe- 
cies found  in  mangroves  had  water  with  extremely 
variable  isotopic  ratios,  ranging  from  values  typical 
of  ocean  water  to  values  typical  of  fresh  water. 
This  is  consistent  with  the  hypothesis  that  man- 
groves are  capable  of  growing  in  fresh  water  but 
are  limited  to  saline  habitats  because  of  competitive 
exclusion  by  plants  from  the  fast-growing  glyco- 
philic  species.  (Cassar-PTT) 
W88-06060 


SIMULATION  OF  MARINE  ECOSYSTEM  EF- 
FECTS DUE  TO  PCB  WASTE  INCINERATION 
IN  THE  GULF  OF  MEXICO, 

Applied    Science    Associates,    Inc.,    Narragansett, 

RI. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-06063' 


DISSOLVED  CD  BEHAVIOR  IN  SOME  SE- 
LECTED FRENCH  AND  CHINESE  ESTU- 
ARIES. CONSEQUENCES  ON  CD  SUPPLY  TO 
THE  OCEAN, 

Institut     de     Biogeochimie     Marine,     Montrouge 

(France). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06066 


ORGANIC  MATTER  AND  SURFACE  PROPER- 
TIES OF  SOLID  PARTICLES  IN  THE  ESTUA- 
RINE MIXING  ZONE, 

Institut    Rudjer    Boskovic,    Zagreb    (Yugoslavia). 

Center  for  Marine  Research. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06067' 


HEAVY  METAL  DISTRIBUTION  IN  RECENT 
SEDIMENTS  OF  THE  KRKA  RIVER  ESTU- 
ARY. AN  EXAMPLE  OF  SEQUENTIAL  EX- 
TRACTION ANALYSIS, 

Zagreb  Univ.  (Yugoslavia).  Inst,  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06068 


COMPARISON  OF  ANTIBIOTIC  PRODUC- 
TION FROM  FOUR  ECOTYPES  OF  THE 
MARINE  ALGA,  DUNALIELLA, 

Montclair  State  Coll.,  Upper  Montclair,  NJ.  Dept. 

of  Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-06086 


FACTORS  CONTROLLING  EMISSION  OF  DI- 
METHYLSULPHIDE  FROM  SALT  MARSHES, 

Woods  Hole  Oceanographic  Institution,  MA. 
J.  W.  H.  Dacey.  G.  M.  King,  and  S.  G.  Wakeham. 
Nature  NATUAS,  Vol.  330,  No.  6149,  p  643-645. 
December  1987.  2  fig,  2  tab,  26  ref. 

Descriptors:  *Salt  marshes,  *Dimethylsulfide, 
*Sulfur  compounds,  'Biogenic  gases,  *Spartina, 
Sediments,  Grasses,  Salinity,  Degradation.  Emis- 
sions, Aquatic  vegetation. 

The  emission  of  biogenic  sulfur  gases  constitutes 
about  half  the  atmospheric  budget  for  gaseous 
sulfur.  Since  dimethylsulfide  (DMS)  was  first  im- 
plicated as  a  major  component  of  gaseous  sulfur 
flux,  considerable  attention  has  been  given  to  its 
emission  from  various  ecosystems.  Salt  marshes 
have  been  identified  as  one  system  with  a  high 
area-specific  sulfur  emission.  Dimethylsulfide  and 
hydrogen  sulfide  (H2S)  constitute  the  bulk  of  the 
flux  from  salt  marshes,  with  DMS  predominating 
in  vegetated  areas  of  the  marsh.  As  H2S  is  a 
product  of  anaerobic  decomposition  in  sediments, 
it  has  been  assumed  that  other  sulfur  gases  emitted 
from  salt  marshes  also  originate  from  decomposi- 
tion in  sediment  processes.  This  research  suggests 
an  alternative  explanation  for  DMS  fluxes.  The 
distribution  of  DMS  and  dimethylsulfoniopropion- 
ate  (DMSP)  in  salt  marshes  has  been  investigated. 
It  is  concluded  that  DMS  arises  primarily  from 
physiological  processes  in  leaves  of  higher  plants, 
mainly  one  species  of  grass,  Spartina  alterniflora. 
Furthermore,  the  emission  of  DMS  from  this  grass 
may  be  influenced  by  the  technique  used  to  meas- 
ure emission,  and  emission  from  sites  dominated  by 
S.  alterniflora  cannot  be  considered  to  be  repre- 
sentative of  marsh  flora.  (Author's  abstract) 
W88-06107 


FILM     OF     ORGANIC     MATTER     AT     THE 

FRESH-WATER/SEA-WATER  INTERFACE  OF 

AN  ESTUARY, 

Institut    Rudjer    Boskovic,    Zagreb    (Yugoslavia). 

Center  for  Marine  Research. 

V.  Zutic,  and  T.  Legovic. 


Nature  NATUAS,  Vol.  328.  No.  6131.  p  612-614. 
August  1987.  2  fig.  1  tab,  31  ref. 

Descriptors:  "Organic  matter,  "Films,  "Saline- 
freshwater  interfaces,  "Estuaries,  Plankton,  Salini- 
ty, Food  chain.  Bioaceumulation. 

In  estuaries  there  are  three  types  of  interface:  air/ 
water,  fresh-water/sea-water  and  water/solid. 
Physical,  chemical  and  biological  processes  are 
relatively  well  understood  at  the  air/water  and 
solid/water  interfaces,  which  are  common  to  other 
aquatic  systems;  processes  and.  in  particular,  or- 
ganic structures  at  the  fresh-water/sea-water  inter- 
face are  less  well  known.  Measurements  of  surface- 
active  organic  material  along  the  vertical  profile  of 
a  stratified  estuary  point  to  the  existence  of  a  well- 
defined  film;  subsequent  visual  observations  by 
divers  confirm  this  discovery.  The  film  is  formed 
at  the  fresh-water/sea-water  interface  by  accumu- 
lation and  condensation  of  plankton-derived  organ- 
ic matter  under  the  influence  of  salinity  and  shear 
gradients.  It  is  composed  of  dissolved  and  insolu- 
ble, liquid,  surface-active  material.  The  film  con- 
tributes to  the  stability  of  the  fresh-water/sea- 
water  interface,  contains  a  potential  food  source 
for  heterotrophic  organisms  and  accumulates  pol- 
lutants. Because  the  film  was  found  in  an  estuary 
with  a  low  content  of  organic  matter,  it  is  expected 
that  it  occurs  in  most  salt-wedge  estuaries  of  the 
world.  (Author's  abstract) 
W88-06111 


EFFECTS  OF  SALINITY  AND  NITROGEN  ON 
GROWTH  AND  WATER  RELATIONS  IN  THE 
MANGROVE,  AVICENNIA  MARINA  (FORSK.) 
VIERH., 

Durban-Westville  Univ.  (South  Africa).  Dept.  of 

Botany. 

G.  Naidoo. 

New  Phytologist  NEPHAV,  Vol.    107,  No.  2,  p 

317-325,  October  1987.  5  fig.  2  tab,  32  ref. 

Descriptors:  "Mangrove,  "Salinity,  "Nitrogen, 
"Plant  growth,  "Plant  water  relations.  Nutrients. 
Plants,  Cultures,  Roots,  Aquatic  vegetation. 

Young  plants  of  Avicennia  marina  (Forsk.)  Vierh. 
were  subjected  to  a  factorial  experiment  with  three 
concentrations  of  NaCI  (0.1,  0.3,  0.5  M)  and  three 
of  NH4C1(0.14,  1.4,  14  mg  N/L)  in  solution  culture 
for  three  months.  Nitrogen  and  salinity  had  signifi- 
cant effects  on  dry  matter  accumulation  in  shoots 
and  roots.  In  general,  growth  of  shoots  and  roots 
was  significantly  greater  at  0.1  M  NaCI  than  at  0.3 
and  0.5  M  NaCI.  Added  nitrogen  at  14  mg  N/L 
significantly  increased  shoot  growth  at  0.1  and  0.3 
M  NaCI.  In  roots,  differences  were  significant  at 
0.3  M  NaCI  and  14  mg  N/L.  Nitrogen  had  no 
significant  effect  on  shoot  or  root  growth  at  0.5  M 
NaCI.  At  lower  salinities  there  was  greater  alloca- 
tion of  resources  to  shoots  at  14  mg  N/L.  Increas- 
ing salinity  decreased  stomatal  conductance,  tissue 
water  potentials  and  the  concentrations  of  nitrogen 
and  potassium  in  tissues.  Nitrogen  levels  had  no 
effect  on  tissue  water  potentials.  These  results  are 
discussed  in  relation  to  the  effects  of  salinity  and 
nitrogen  on  productivity,  nutrient  uptake  and  on 
plant  water  relations.  (Author's  abstract) 
W88-06115 


SEASONAL  PORE  WATER  DYNAMICS  IN 
MARSHES  OF  BARATARIA  BASIN,  LOUISI- 
ANA, 

New  Mexico  State  Univ..  Las  Cruces.  Dept.  of 
Agronomy. 

T.  C.  Feijtel.  R.  D.  DeLaune,  and  W.  H.  Patrick. 
Soil  Science  Society  of  America  Journal  SSSJD4. 
Vol.  52,  No.  1,  p  59-67,  January-February  1988.  8 
fig,  6  tab,  40  ref. 

Descriptors:  "Pore  water.  "Oxidation-reduction 
potential.  "Marshes.  "Wetlands,  "Salt  marshes. 
"Tidal  marshes,  "Estuarine  dynamics.  Seasonal 
variation.  Trace  elements.  Trace  metals.  Acidity. 
Interstitial  water.  Hydrogen  ion  concentration. 

To  examine  the  dynamics  of  trace  metal  cycles  in 
three  types  of  marshes,  sediment  redox  potential 
(Eh),  interstitial  pore  water  pH.  sulfate,  carbonate. 
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ami  trace  metals  were  measured   monthl)    from 

August  l''S4  to  August  ll|ss  in  .1  salt,  brackish,  and 
fresnwatei  marsh  in  Baratnria  Basin,  I  \  rwo 
cons  of  vegetated  marsh  t 10  cm  ■  «.t .  50  en 

^traded  from  each  type  of  marsh  month!) 
for  the  study  Results  indicated  that  the  vili  marsh 
w  .1-.  characterized  h>  low  Eh  during  the  summei 
and  fall,  resulting  in  pyrite  formation  1  art)  spun;: 
oxidation  of  the  sediments  created  extreme  ocid 
conditions,  indicating  that  pyrite  was  oxidized 
completely  to  sulfate  Brackish  and  freshwater 
marshes  exhibited  .i  much  greater  seasonal  variabil- 
ity, with  strong  vertical  redox  fluctuations.  In  the 
freshwater  marsh,  both  Fe(2  i  )  and  Mn(2  i  >  were 
controlled  by  temporal  pH  change  and  wore  rela- 
tive!) independent  of  oxidation-reduction  phenom- 
ena, suggesting  a  possible  organic  control  mecha- 
nism. However,  in  the  brackish  marsh,  Fe(2  +  ) 
concentrations  were  governed  by  pH  (r=  -0.74 
significant  at  the  0.01  probability  level)  and  Eh  (r 
=  0.65)  changes,  indicating  that  Fc(2  f  )  concen- 
trations were  likely  controlled  by  pyrite  formation 
and  oxidation.  Ion  activity  product  calculations 
indicated  that  iron  and  manganese  phosphates  and 
carbonates  were  unlikely  to  form  in  Baralana 
Basin  marshes  However,  iron  and  manganese  sul- 
fide supersaturation  occurred  in  all  three  marshes 
Brackish  marshes  contained  significantly  higher 
pyrite  concentrations  (1.4%  w/w).  than  salt 
(0.69%  w/w)  and  freshwater  (0.66%  w/w) 
marshes.  The  dynamic  pyrite  cycling  in  Louisiana 
salt  marshes,  resulted  in  a  low  pyritic  pool,  charac- 
terized by  single,  fine  grained  euhedral  crystals. 
Pyritic  Fe  represented  23%  of  the  total  Fe  accu- 
mulation flux  in  the  salt  marsh,  and  34%  in  the 
brackish  marsh.  Such  strong  seasonal  pore  water 
variations  were  indicative  of  nonsteady-state  con- 
ditions. (Author's  abstract) 
W88-06179 


AVOIDANCE     OF     SEAWATER     INTRUSION 
INTO  PORTS  OF  OCEAN  OUTFALLS, 

New  South  Wales  Univ..  Kensington  (Australia). 

Water  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-06216 


POTENTIAL  EFFECTS  OF  DREDGING  AC- 
TIVITIES AND  INCREASED  SILT  LOAD  ON 
THE  ST.  LUCIA  SYSTEM,  WITH  SPECIAL 
REFERENCE  TO  TURBIDITY  AND  THE  ES- 
TUARINE  FAUNA, 

Zululand  Univ.,  Empangeni  (South  Africa).  Dept. 
of  Zoology. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-06223 


SMALL  GRID  TESTING  OF  FINITE  DIFFER- 
ENCE TRANSPORT  SCHEMES, 

Army   Engineer  Waterways   Experiment   Station, 

Vicksburg.  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06231 


PHYSIOLOGICAL  RESPONSES  IN  TWO  POP- 
ULATIONS OF  ANDROPOGON  GLOMERA- 
TUS  WALTER  B.S.P.  TO  SHORT-TERM  SA- 
LINITY, 

Duke  Univ..  Durham,  NC.  Dept.  of  Botany. 
W.  D.  Bowman,  and  B  R.  Strain. 
Oecologia   OECOBX.   Vol.   75.   No.    1,   p   78-82. 
February  1988.  2  fig,  2  tab,  30  ref.  National  Sci- 
ence Foundation  Grants  No.   BSR   861  -2  381   and 
BSR  83-14925. 

Descriptors:  *Marshes.  'Saline  water.  "Plant  popu- 
lations, *Salt  tolerance.  *Marsh  plants.  Halophytes. 
Grasses.  Photosynthesis.  Salt  marshes.  Osmosis. 

Physiologic  mechanisms  involved  in  tolerance  to 
short-term  inundation  by  salt  water  were  studied  in 
two  populations  (one  salt-tolerant,  one  not  salt- 
tolerant)  of  Andropogon  glomeratus.  Both  types  of 
plants  were  subjected  to  a  5-day  watering  treat- 
ment of  half-strength  synthetic  seawater.  Gas  ex- 
change and  water  relations  parameters  were  meas- 
ured before  and  during  the  treatment.  Photosyn- 
thetic  recovery  was  followed  for  10  days  after  the 
saline  water  application.  Photosynthetic  carbon  di- 


oxide  uptnke  was  substantially  inhibited  in  both 
populations  si.nn.ii.il  conductances  decreased  und 
inUTcellul.il  carbon  dioxide  concentrations  in- 
creased, indicating  non-stomatal  factors  were  pri 
mnrilj  responsible  foi  the  decrease  in  carbon  diox- 
ide   uptake     When   saline   watering   w  .is  discoiilin 

ucd.  photosynthetic  capacity  increased  more  rapid 
I)  in  the  salt-tolerant  population  and  reached  pre 
treatment  level  alter  t>  days.  A-Ci  curves  measured 
before  and  aftei  salinity  treatment  indicated  a  de- 
crease  in  the  carboxylation  efficiency,  and  suggest- 
ed a  proportionately  greater  metabolic  inhibition 
relative  to  the  increase  in  the  slomatal  limitation. 
Osmotic  potentials  reached  normal  alter  2  days  in 
the  tolerant  population,  but  there  was  no  change  in 
the  osmotic  potentials  or  the  water  potential  at  the 
point  of  turgor  loss  in  the  nontolerant  population 
The  salt-tolerance  mechanism  was  shown  to 
depend  on  rapid  osmotic  adjustment  and  recovery 
of  photosynthetic  capacity  shortly  after  the  end  of 
exposure  to  the  saline  water  rather  than  an  increase 
in  photosynthesis  during  the  exposure.  (Cassar- 
PTT) 
W88-06289 


NEOPLASTIC  AND  OTHER  DISEASE  IN  FISH 
IN  RELATION  TO  TOXIC  CHEMICALS:  AN 
OVERVIEW, 

National   Marine  Fisheries  Service,  Seattle.  WA. 

Northwest  and  Alaska  Fisheries  Center. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-0629I 


MARINE   POLLUTION   PROBLEMS,   NORTH 
AMERICAN  WEST  COAST, 

National  Marine  Fisheries  Service.   Seattle,  WA. 
Northwest  and  Alaska  Fisheries  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06292 


AQUATIC  POLLUTION  PROBLEMS,  NORTH 
ATLANTIC  COAST,  INCLUDING  CHESA- 
PEAKE BAY, 

New  York  Univ.  Medical  Center,  Tuxedo  Park.  A. 

J.  Lanza  Research  Labs. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06293 


ORGANIC  COMPOUNDS  OF  ENVIRONMEN- 
TAL CONCERN  IN  THE  GULF  OF  MEXICO:  A 
REVIEW, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06294 


AQUATIC  POLLUTION  PROBLEMS,  SOUTH- 
EASTERN U.S.  COASTS:  HISTOPATHOLOGI- 
CAL  INDICATORS, 

Gulf  Coast   Research   Lab.,  Ocean   Springs,   MS. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-06295 


AQUATIC      POLLUTION       PROBLEMS      IN 
JAPAN, 

Aichi    Cancer    Center     Research     Inst..     Nagoya 

(Japan). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-06298 


DISSOLVED  AND  SUSPENDED  YELLOW 
SUBSTANCE  IN  THE  WATERS  OF  THE  GULF 
OF  RIGA, 

Baltic  Research  Inst,  of  the  Fish   Industry.  Riga 

(USSR). 

A.  K.  Yurkovskiy,  and  I.  O.  Rugayne. 

Oceanology  ONLGAE.  Vol.  26.  No.  4.  p  462-467, 

February  1986.  3  fig.  2  tab.  15  ref. 

Descriptors:  *Water  pollution  sources,  *Estuaries, 
"Organic  matter.  Gulf  of  Riga.  Suspended  solids. 
Humic  acids,  Salinity. 

A  yellow  substance  in  the  Gulf  of  Riga  was  stud- 
ied during  1980-1982.  Its  concentration  (in  mg 
carbon  per  liter)  in  the  dissolved  phase  was  0.55- 
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W88-06307 


EFFECT  OF  HUMIC  ACIDS  ON  HI  II  \\  ION 
OF  HEAVY  METALS  IN  IS  1 1  \KI\I 
WATERS, 

Hydrochcimcal  Inst  .  RostOV-na-Donu  (USSR) 
For  primary  bibliographic  entry  sec  1  ield  5B 

W88-0630X 


ZINC,    COPPER    AND    LEAD    CONTENT    OF 
SODIUM  ALGINATE  FROM  BROWN  ALGAE. 

Akademiya  Nauk  SSSR.  Vladivostok.  Inst    Biolo- 

gii  Morya. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06310 


LONG-TERM  BIOLOGICAL  DATA  SETS: 
THEIR  ROLE  IN  RESEARCH,  MONITORING. 
AND  MANAGEMENT  OF  ESTUARINE  AND 
COASTAL  MARINE  SYSTEMS, 

National    Oceanic    and    Atmospheric    Administra- 
tion, Rockville.  MD.  Ocean  Assessments  Div 
D  A  Wolfe,  M.  A.  Champ.  D.  A.  Flemer.  and  A 
J.  Mearns. 

Estuaries  ESTUDO.  Vol.  10.  No.  3,  p  181-193, 
September  1987.  6  fig,  68  ref. 

Descriptors:  *Estuaries.  "Data  collections.  ♦Moni- 
toring, "Research  priorities.  "Sampling.  "Coastal 
zone  management.  Management.  Biological  sam- 
ples, Information  systems,  Documentation.  Field 
tests.  Ecosystems. 

Long-term  records  of  biological  data  are  extremely 
valuable  for  documenting  ecosystem  changes,  for 
differentiating  natural  changes  from  those  caused 
by  humans,  and  for  generating  and  analyzing  testa- 
ble hypotheses.  Long-term  sampling,  however,  is 
generally  discouraged  by  a  variety  of  institutional 
disincentives,  so  that  today  such  records  are  un- 
common. Approaches  for  overcoming  these  disin- 
centives through  improved  research  planning  and 
design  are  discussed,  including  clearer  a  priori 
definition  of  management  and  regulator  actions 
and  information  needs,  more  rigorous  adherence  to 
hypothesis  formulation  and  testing,  and  proper  spa- 
tial and  temporal  scaling  in  sampling.  The  differ- 
ences between  prospective  study  design,  in  which 
the  foregoing  elements  are  essential  for  cost-effec- 
tiveness, and  retrospective  analysis,  which  relies  on 
reconstruction  of  long-term  records  from  existing 
data  sets  are  considered.  The  great  value  of  retro- 
spective analysis  of  encountered  data,  and  the  im- 
portance of  renewed  attention  to  archiving  of  data 
sets  with  documented  data  quality,  intercalibration 
and  documentation  of  methodologies,  and  long- 
term  storage  of  samples  for  future  analysis  is  dem- 
onstrated. Such  practices  are  essentia!  to  ensure  the 
quality  of  long-term  records  that  are  reconstructed 
for  retrospective  examination  of  new  hypotheses  in 
the  future.  (Author's  abstract) 
W88-06332 


FIELD  SAMPLING  IN  ESTUARIES:  THE  RE- 
LATIONSHIP OF  SCALE  TO   VARIABILITY. 

Florida  State  Univ..  Tallahassee.  Center  for  Aquat- 
ic Research  and  Resource  Management. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-06333 


COPPER,  ZINC,  AND  ORGANOTIN  AS  LONG- 
TERM  FACTORS  GOVERNING  THE  DISTRI- 
BUTION OF  ORGANISMS  IN  THE  FAL  ESTU- 
ARY IN  SOUTHWEST  ENGLAND, 

Marine  Biological  Association  of  Ihe  United  King- 
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dom.  Plymouth  (England). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-06334 


LONG-TERM  CHANGES  IN  BENTHIC  POPU- 
LATIONS IN  SOME  WEST  EUROPEAN 
COASTAL  AREAS, 

Dimstaffnage  Marine  Research  Lab..  Oban  (Scot- 
land). 

For  primary  bibliographic  entry  see  Field  5C. 
W88-06335 


LONG-TERM  VARIATION  IN  MESOHALINE 
CHESAPEAKE  BAY  MACROBENTHOS:  SPA- 
TIAL AND  TEMPORAL  PATTERNS, 

Versar.  Inc.,  Columbia,  MD. 

A.  F.  Holland,  A.  T.  Shaughnessy,  and  M.  H. 

Hiegel. 

Estuaries  ESTUDO,   Vol.    10.   No.   3.  p  227-245, 

September   1987.   12  fig,  5  tab,  60  ref.  Maryland 

Department   of  Natural   Resources.   Power   Plant 

Research  Program  Contract  No.  P46-84-02. 

Descriptors:  *Estuaries,  *Salinity.  *Benthos,  ♦Spa- 
tial distribution.  Temporal  distribution.  Sedi- 
ments, Chesapeake  Bay.  Potomac  River.  Seasonal 
variation.  Dissolved  oxygen.  Oxygen,  Predation, 
Fish.  Crabs.  Shellfish,  Marine  animals.  Population 
dynamics.  Mortality. 

Macrobenthos.  sediments,  and  environmental  con- 
ditions were  sampled  in  the  mesohaline  region  of 
western  Chesapeake  Bay  (1971-1984)  and  the  Poto- 
mac River  (1980-1984).  The  survey  data  were  used 
to  quantify  variation  in  macrobenthos  and  the 
physicochemical  environment  due  to  seasonal  dy- 
namics, spatial  pattern  (regional  and  local),  and 
annual  as  well  as  long-term  trends.  Field  experi- 
ments were  conducted  to  test  hypotheses  suggest- 
ed by  the  analysis  of  the  survey  data.  Long-term 
and  regional  changes  in  the  physicochemical  envi- 
ronment, particularly  salinity  and  dissolved  oxygen 
concentrations,  had  major  influences  on  regional 
and  long-term  abundance  patterns  of  macro- 
benthos. Two  major  species  groups  were  identified 
along  the  mesohaline  salinity  gradient:  those  char- 
acteristic of  high  and  low  mesohaline  salinities. 
Salinity  increased  and  dissolved  oxygen  concentra- 
tion below  the  pycnocline  declined  over  the  14 
years.  Estuarine  endemic  and  euryhaline  marine 
species  concomitantly  decreased  in  abundance.  Op- 
portunistic species  responded  to  increasing  salinity 
and  declining  oxygen  levels  with  increases  in  abun- 
dance. Predation  on  macrobenthos  by  fish  and 
crabs  affected  the  amplitude  of  annual  recruitment 
pulses.  Food  availability  apparently  determined  the 
magnitude  of  summer  macrobenthic  mortality. 
Spring  was  a  critical  period  for  the  establishment 
of  distributional  patterns.  The  macrobenthos  of  the 
upper  Chesapeake  Bay  was  relatively  stable  over 
the  study  period  mainly  due  to  the  stability  and 
predictability  of  physicochemical  processes  con- 
trolling recruitment  patterns.  (Author's  abstract) 
W88-06336 


INTERANNUAL  FLUCTUATIONS  IN  THE 
DENSITY  OF  SAND  LACE,  AMMODYTES 
AMERICANUS,  LARVAE  IN  LONG  ISLAND 
SOUND,  1951-1983, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

D.  M.  Monteleone.  W.  T.  Peterson,  and  G.  C. 

Williams. 

Estuaries  ESTUDO.  Vol.    10,   No.   3.  p  246-254, 

September   1987.  6  fig,  4  tab,  40  ref.  New  York 

State       Sea       Grant        Institute       Grant       No. 

NA85AADSG021. 

Descriptors:  *Estuaries,  *Data  collections,  *Fish, 
*Sand  lace.  "Larvae,  Population  density.  Seasonal 
variation.  Water  temperature,  Temperature,,  Long 
Island  Sound,  Spawning.  Fish  reproduction,  Pre- 
dation, Zooplankton. 

The  d*isities  of  sand  lace  (Ammodytes  ameri- 
canus)  larvae  were  compiled  during  17  years  of  a 
32-year  interval  (1951-1983).  High  densities  were 
seen  during  the  winters  of  1965-66  and  1978-79; 
low  densities,  in  1971-74.  A  regular  increase  in 
numbers  during  the  late  1970s  with  a  peak  in  1978- 


79  coincided  with  increases  in  population  found 
throughout  the  coastal  northwest  Atlantic  Ocean. 
In  Long  Island  Sound,  sand  lace  larval  densities 
started  to  decline  in  1980,  continuing  through 
1983.  However,  densities  in  coastal  Atlantic  areas 
during  the  1980s  remained  at  least  at  their  peak  of 
1976-78.  Larval  densities  varied  seasonally.  Hatch- 
ing usually  began  in  December  (24.6%  of  total 
larvae  captured)  and  continued  through  January 
(40.0%),  February  (13.6%),  March  (15.4%),  April 
(2.5%),  and  May  (0.3%).  Environmental  variables 
which  might  contribute  to  sand  lace  larval  densi- 
ties were  examined:  salinity,  water  temperature, 
and  timing  of  spawning  in  relation  to  the  spring 
phytoplankton  bloom.  Salinity  varied  less  than  2% 
for  all  years  of  any  given  month;  it  was  not  be- 
lieved to  be  an  important  factor.  Water  tempera- 
ture showed  some  correlation;  warm  water  tem- 
peratures in  December  were  associated  with  low 
larval  densities.  Eggs  hatched  in  early  December 
could  develop  into  larvae  before  the  spring  phyto- 
plankton became  available  for  feeding.  However,  it 
is  also  possible  that  prematurely  hatched  sand  lace 
could  survive  without  feeding  if  January  tempera- 
tures were  0  to  2  C.  In  years  of  high  larval  density 
food  competition  would  be  more  intense,  leading 
to  a  smaller  number  of  age-0  recruits  and  conse- 
quently a  smaller  number  of  age-1  spawners  the 
following  year.  Predation  by  Atlantic  mackerel, 
common  terns,  and  least  terns  is  also  another  possi- 
ble control  on  density,  since  their  migration  coin- 
cides with  the  metamorphosis  of  sand  lace  larvae 
into  juvenile  fish.  Differences  were  noted  in  the 
age  composition  of  sand  lace  populations  in  Long 
Island  Sound  and  the  northwest  Atlantic,  the 
former  consisting  of  75%  ages  0  to  1  year  (none 
captured  older  than  3)  and  the  latter  consisting  of 
ages  0  to  6  years.  (Cassar-PTT) 
W88-06337 


ROLE  OF  INTERACTIONS  AMONG  ENVI- 
RONMENTAL CONDITIONS  IN  CONTROL- 
LING HISTORICAL  FISHERIES  VARIABILI- 
TY, 

Martin  Marietta  Environmental  Systems,  Colum- 
bia. MD. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-06338 


FISH  POPULATION  RESPONSES  TO  CHRON- 
IC AND  ACUTE  POLLUTION:  THE  INFLU- 
ENCE OF  LIFE  HISTORY  STRATEGIES, 

National  Marine  Fisheries  Service,  Beaufort,  NC. 

Beaufort  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-06339 


HEAVY  METAL  DISTRIBUTION,  AVAILABIL- 
ITY AND  FATE  IN  SEPETIBA  BAY,  S.  E. 
BRAZIL, 

Universidade  Federal  do  Rio  de  Janeiro  (Brazil). 

Lab.  de  Raioisotopos. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06428 


DISTRIBUTION    OF    NUTRIENTS    IN    THE 
THERMAIKOS  GULF,  GREECE, 

Thessaloniki   Univ.,   Salonika  (Greece).   Environ- 
mental Pollution  Control  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06430 


CONCENTRATION  OF  URANIUM  AND  THO- 
RIUM IN  MOLLUSCS  INHABITING  GDANSK 
BAY,  BALTIC  SEA, 

Akademia  Medyczna,  Gdansk  (Poland).  Dept.  of 

Analytical  Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06431 


TRACE  METALS  IN  THE  SOFT  TISSUES  OF 
SCAUP  DUCKS  (AYTHYA  MARILA  L.)  WIN- 
TERING IN  GDANSK  BAY,  BALTIC  SEA, 

Akademia  Medyczna,  Gdansk  (Poland).  Dept.  of 

Analytical  Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06432 


RECORD  OF  POLYCYCLIC  AROMATIC  HY- 
DROCARBON (PAH)  POLLUTION  OBTAINED 
FROM  ACCRETING  SEDIMENTS  OF  THE 
TAMAR  ESTUARY,  U.  K.:  EVIDENCE  FOR 
NON-EQUILIBRIUM  BEHAVIOR  OF  PAH, 
Institute  for  Marine  Environmental  Research. 
Plymouth  (England). 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06435 


COASTAL  WAVE  MODELLING, 

Hydraulics   Research   Station,   Wallingford   (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  8B. 
W88-06468 


UPTAKE  AND  EXCRETION  OF  ORGANOCH- 
LORINE  PESTICIDES  BY  NEREIS  VIRENS 
UNDER  NORMOXIC  AND  HYPOXIC  CONDI- 
TIONS, 

Department  of  Fisheries  and  Oceans,  St.  Andrews 

(New  Brunswick).  Biological  Station. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06474 


TRACE  ELEMENTS  IN  FISH  FROM  THE  ARA- 
BIAN GULF  AND  THE  SHATT  AL-ARAB 
RIVER,  IRAQ, 

Basrah  Univ.  (Iraq).  Marine  Science  Centre. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06480 


TIDAL  ANALYSIS  -  A  RETROSPECT, 

Institute  of  Oceanographic  Sciences,   Birkenhead 

(England). 

For  primary  bibliographic  entry  see  Field  8B. 

W88-06510 


IDENTIFICATION  OF  INTERNAL  TIDES  IN 
TIDAL  CURRENT  RECORDS  FROM  THE 
MIDDLE  ESTUARY  OF  THE  ST.  LAWRENCE, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 
L.  R.  Muir. 

IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters.  October  6-8, 
1981,  Burlington,  Ontario.  Developments  in  Water 
Science,  No.  17.  Elsevier  Scientific  Publishing  Co., 
New  York.   1982.  p  189-207,  2  fig,  8  tab,  16  ref. 

Descriptors:  "Tides.  "Estuaries,  *St.  Lawrence  es- 
tuary, "Statistical  analysis.  Tidal  estuaries.  Tidal 
hydraulics,  Water  currents,  Mathematical  studies, 
Statistical  studies. 

Observations  of  tidal  currents  are  traditionally  ana- 
lyzed by  means  of  spectral  analysis,  to  ensure  that 
only  tidal  frequencies  are  present  and  by  harmonic 
analysis,  to  obtain  the  amplitude  and  phases  of  the 
tidal  constituents  and  to  allow  the  prediction  of 
future  currents.  When  this  was  done  for  a  series  of 
records  obtained  in  the  St.  Lawrence  it  was  found 
that  95%  of  the  energy  was  at  the  tidal  frequen- 
cies, and  that  the  calculated  'tidal  constituents' 
allowed  hindcasting  the  tidal  currents  with  great 
accuracy.  However,  neither  the  amplitudes  nor  the 
phases  of  the  'tidal  constituents'  could  be  interpret- 
ed as  standing  or  progressive  waves  over  the 
whole  estuary  and  these  amplitudes  and  phases 
seemed  to  be  entirely  uncorrelated,  even  though 
the  observations  were  separated  by  relatively  short 
distances  when  compared  to  the  expected  wave 
lengths  of  the  barotropic  waves.  The  topography 
and  density  field  of  the  estuary  allow  the  genera- 
tion and  propagation  of  internal  gravity  waves  at 
the  same  frequencies  as  the  barotropic  tides  but 
with  much  shorter  wave  lengths.  These  internal 
tides  may  interfere  linearly  with  the  barotropic 
tidal  currents,  causing  phase  and  amplitude  vari- 
ations, depending  upon  the  location  in  the  estuary 
and  the  density  field  in  the  estuary.  By  means  of 
admittance  calculations  on  very  short  portions  of 
the  observed  currents  records,  it  is  possible  to 
show  that  the  amplitudes  and  phases  of  the  'tidal 
constituents'  obtained  from  the  harmonic  analyses 
vary   in  a  way   that   would   be  expected   if  both 
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burotropic  and  internal  tides  were  present  in  ilu- 
estuary  (See  also  W88-06496)  (Author's  abstract) 
W88  06511 


SIMULATION  OK  THE  LOW  FREQUENCY 
PORTION  OF  THK  SKA  LEVEL  SIGNAL  AT 
\.  IRMOUTH,  N()\  \  SCOTIA, 

Bedford  Insi  of  Oceanography,  Dartmouth  (Nova 
Scotia). 

D.  L  DeWolfe,  and  R  H  Loucks. 
IN  Time  Scncs  Methods  in  Hydrosciences.  Pro- 
ceedings of  .in  Iiiieniaiion.il  Conference  Held  at 
Canada  Centre  for  Inland  Waters,  October  6-8. 
I *>S  1 .  Burlington.  Ontario  Developments  in  Water 
Science,  No  17,  Elsevier  Scientific  Publishing  Co.. 
New  York.  1982.  p  208-212.  2  tab.  2  ref. 

Descriptors:  'Simulation  analysis.  'Data  interpre- 
tation. 'Yarmouth.  'Nova  'Tidal  hydraulics. 
Scotia,  Time  series  analysis,  Spectral  analysis. 
Tidal  frequency. 

In  the  course  of  fisheries  oceanography  research,  it 
was  found  necessary  to  gap-fill  an  existing  tidal 
record  at  Yarmouth,  Nova  Scotia,  and  to  hindcast 
the  record  for  a  five-year  period  prior  to  the 
establishment  of  the  tide  gauge,  specifically  for 
low  frequency  (periods  >  12  hours)  oscillations.  A 
'neighboring'  time  series,  at  Saint  John.  New 
Brunswick,  was  determined  by  cross-spectral  anal- 
ysis to  be  coherent  with  Yarmouth  at  the  desired 
low  frequencies.  After  suitable  low  pass  filtering 
and  decimation  of  the  two  time  series  for  the 
longest  period  for  which  both  had  complete 
records,  the  'admittance'  between  the  two  was 
calculated.  The  resulting  gain  and  phase  informa- 
tion was  then  Fourier  Transformed  into  the  im- 
pulse response  function,  with  Saint  John  as  input. 
The  Saint  John  record  was  then  filtered  with  the 
impulse-response  function  weights  which  pro- 
duced a  synthetic  low  frequency  signal  for  Yar- 
mouth which  differed  from  the  actual  by  about 
59c.  (See  also  W88-06496)  (Author's  abstract) 
W88-065I2 


COMPUTATION  OF  TIDES  FROM  IRREGU- 
LARLY SAMPLED  SEA  SURFACE  HEIGHT 
DATA, 

Canadian  Hydrographic  Service.  Ottawa  (Ontar- 
io). 

L.  F.  K.u. 

IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters.  October  6-8, 
1981,  Burlington.  Ontario.  Developments  in  Water 
Science.  No.  17.  Elsevier  Scientific  Publishing  Co.. 
New  York.   1982.  p  213-223,  5  fig,  2  tab,  8  ref. 

Descriptors:  'Tides.  'Data  interpretation,  'Wave 
height.  Tidal  hydraulics.  Mathematical  analysis. 
Spectral  analysis.  Harmonics.  Amplitude. 

An  attempt  was  made  to  obtain  the  geometrical 
distribution  of  tides  in  a  region  by  dividing  the 
ocean  into  small  areas  where  the  spatial  distribu- 
tion of  tides  can  be  neglected.  The  problem  is  then 
reduced  to  that  of  a  time  series  analysis.  The 
problems  encountered  in  the  analysis  due  to  the 
irregularity  of  the  sampling  interval  and  the  bias 
caused  by  the  geoidal  height  remained  in  the  sea 
surface  height,  is  discussed.  The  major  lobe  of  the 
spectrum  of  the  data  sampler  with  an  irregular 
sampling  interval  repeats  at  an  interval  1/MT 
where  MT  is  defined  as  the  median  of  the  sampling 
intervals.  At  any  frequency  outside  the  major  lobe, 
the  spectrum  maintains  a  level  of  about  59c  of  the 
major  lobe.  The  spectrum  of  the  sea  surface  height 
shows  the  effect  of  aliasing  and,  therefore,  the 
covariance  vector  and  the  result  of  the  harmonic 
analysis  could  be  biased.  The  aliasing  is  caused  by 
the  fact  that  the  data  can  not  be  smoothed  prior  to 
the  analysis  to  reduce  the  undesired  components  in 
the  spectrum.  The  major  sources  of  energy  could 
be  the  large  residues  of  the  geoidal  height  in  the 
sea  surface  height  data.  The  result  of  the  analysis  is 
unsatisfactory  due  to  the  large  noise  level  in  the 
data.  The  standard  error  of  the  estimate  is  about  50 
cm,  which  is  about  equal  to  the  amplitude  of  K.1 
and  about  one-half  the  amplitude  of  M2  in  the  area 
(See  also  W88-06496)  (Lantz-PTT) 
W88-06513 
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OBSERVATION  AND  SIMULATION  Ol    I  III 
SOOKE  HARBOUR  SYSTEM, 
Royal  Roads  Military   Coll.,  Victoria  (British  I 
lumbia) 

■D.  P.  Krauel.  F.  Milinazzo,  M   Press,  and  W   W 
Wolfe 

IN:  Time  Series  Methods  in  Hydrosciences  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters,  October  6-8, 
1981.  Burlington.  Ontario.  Developments  in  Watei 
Science,  No.  17.  Elsevier  Scientific  Publishing  Co.. 
New  York.  1982.  p  445-454,  3  fig.  4  ref. 

Descriptors:  'Model  studies.  'Tidal  currents. 
'Time  series  analysis.  'Sooke  Harbor.  *Physical 
properties.  'Vancouver  Island.  "Hydrologic 
models.  Mixing.  Saline-freshwater  interfaces.  Salin- 
ity. Temperature,  Water  currents.  Tidal  hydrau- 
lics, Mathematical  models. 

The  Sooke  Inlet  System  on  the  West  Coast  of 
Vancouver  Island  consists  of  a  shallow  harbor. 
freely  connected  to  an  inland  basin  with  seasonally 
varying  fresh  water  inflow  at  the  mouth  of  the 
basin.  A  summary  of  salinity,  temperature,  water 
current,  and  tidal  elevation  data  is  presented.  A 
two-dimensional,  barotropic  tidal  model  was  used 
to  predict  circulation  within  the  basin.  These  cal- 
culations and  the  observed  currents  were  com- 
pared. The  model  appears  to  be  a  valid  predictor 
of  currents  within  Sooke  Basin  during  periods  of 
low  fresh  water  input  and  non-stratification.  The 
system  is  characterized  by  non-stationary  counter- 
rotating  gyres  which  are  born  on  the  flood  tide  and 
persist  into  the  ebb  tide.  Spectral  analysis  appears 
to  be  an  effective  method  of  verifying  the  model 
and  for  predicting  harmonic  components  in  the 
circulation.  The  model  also  predicts  areas  where 
critical  current  behavior  should  be  monitored.  (See 
also  W88-06496)  (Lantz-PTT) 
W88-06530 


ANALYSIS  OF  WATER  TEMPERATURE 
RECORDS  USING  A  DETERMINISTIC  -  STO- 
CHASTIC MODEL, 

Virginia  Inst,  of  Marine  Science.  Gloucester  Point. 
B.  J.  Neilson,  and  B.  B.  Hsieh. 
IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters.  October  6-8, 
1981.  Burlington.  Ontario.  Developments  in  Water 
Science,  No.  17.  Elsevier  Scientific  Publishing  Co.. 
New  York.    1982.  p  465-473,  2  fig.  4  tab.  7  ref. 

Descriptors:  'Water  temperature.  'Stochastic 
process,  'Time  series  analysis,  'Model  studies. 
'York  River  estuary.  Gloucester  Point.  'Virginia, 
Data  interpretation.  Estuaries.  Data  interpretation. 
Hydrologic  data.  Statistical  models. 

Since  1954.  daily  observations  of  the  water  temper- 
ature in  the  York  River  estuary  have  been  made  at 
Gloucester  Point.  Virginia.  The  time  series  record 
varies  over  the  period  of  observations.  Initially 
daily  temperature  extremes  were  monitored  using  a 
mercury  maximum  and  minimum  thermometer. 
The  primary  data  were  daily  extreme  temperatures 
for  the  years  1954  to  1977  inclusive.  Daily  mean 
temperatures  were  calculated  by  averaging  the 
daily  extremes.  For  short  data  gaps  (of  a  few  days) 
data  from  a  back-up  instrument  were  used.  For 
more  lengthy  periods  with  missing  values,  the  data 
gaps  were  left  in  the  record.  Data  gaps  were 
greatest  for  the  years  1964.  1968  and  1972.  Box- 
Jenkins  models  were  useful  tools  for  the  analysis 
and  interpretation  of  water  temperature  time  series 
for  estuaries,  and  for  creating  synthetic  tempera- 
ture series.  For  the  York  River  Estuary  the  earth's 
rotation  about  the  sun  results  in  a  strong  seasonal 
variation  which  can  be  approximated  by  a  single 
sine  wave.  This  behavior  consistent  over  the  24 
years  of  record.  Therefore  the  best  prediction  of 
water  temperatures  far  into  the  future  (months  or 
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W88-06532 


\PPROPRIATE  SAMPLING  PROCEDURES 
FOR  ESTUAR1NE  AND  COASTAL  /.ONI 
WATER-QUALITY  MEASI  REMENTS, 

ludoi  Engineering  Co  .  San  I  rancisco,  i  A 
For  primary  bibliographic  entry  sec  Field  7A. 
W88-0654I 


EIGENMATRIX  REPRESENTATIONS  OF  RA- 
DIANCE DISTRIBUTIONS  IN  LAYERED  NAT- 
URAL WATERS  WITH  WIND-ROUGHENED 
SURFACES, 

National  Oceanic  and  Atmospheric  Administra- 
tion. Seattle.  VVA.  Pacific  Marine  Environmental 
Lab 

For  primary  bibliographic  entry  sec  Field  2H 
W88-06544 


NUMERICAL  MODEL  FOR  THE  COMPUTA- 
TION OF  RADIANCE  DISTRIBUTIONS  IN 
NATURAL  WATERS  WITH  WIND-ROUGH- 
ENED SURFACES, 

National  Oceanic  and  Atmospheric  Administra- 
tion. Seattle.  WA.  Pacific  Marine  Environmental 
Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-06558 


PATTERNS  OF  MOVEMENT  OF  STRIPED 
BASS  AND  WHITE  PERCH  LARVAE  IN  THE 
HUDSON  RIVER  ESTUARY, 

For  primary  bibhoqraphic  entry  see  Field  2H. 
W88-06641 


CONTRIBUTION  TO  THE  BIOLOGY  OF 
SHORTNOSE  STURGEON  IN  THE  HUDSON 
RIVER  ESTUARY, 

Mid-Atlantic       Fishery       Management       Council. 

Dover.  DE. 

T.  B.  Hoff.  R.  J.  Klauda.  and  J.  R.  Young. 

IN:  Fisheries  Research  in  the  Hudson  River.  State 

University   of  New   York   Press.   Albany.    1988.   p 

171-189.  5  fig.  5  tab. 

Descriptors:  'Sturgeon.  'Hudson  River.  'Fish 
physiology.  'Fish  populations.  'Monitoring.  Estu- 
aries. Fisheries,  Bass.  Entrainment,  Population  den- 
sity. Larvae. 

An  analysis  and  summary  of  data  from  research 
gathered  during  the  1970's  on  shortnose  sturgeon 
biology  in  the  Hudson  River  estuary  are  presented 
From  1969  through  1980,  588  yearling  and  older 
shortnose  sturgeon  were  collected  by  four  major 
environmental  consulting  firms  as  part  of  projects 
sponsored  by  utility  companies.  More  than  half  of 
the  shortnose  sturgeon  captures  between  1969  and 
1980  occurred  during  June.  The  preponderance  of 
June  catches  may  indicate  a  movement  of  short- 
nose sturgeon  into  the  striped  bass  sampling  area 
during  May  and  June  from  upstream  areas  of  the 
estuary.  Collected  sturgeon  ranged  from  98  mm  to 
1.100  mm  total  length.  Weights  for  55  individuals 
ranged  from  3  g  to  6.700  g.  Few  young-of-the-year 
(larvae  and  juvenile)  shortnose  or  Atlantic  stur- 
geons were  collected  because  of  the  difficulty  in- 
volved in  sampling  these  stages.  These  incidental 
catches  contribute  to  the  growing  body  of  data 
which  suggests  that  a  viable  shortnose  sturgeon 
population  exists  in  the  Hudson  River  estuary. 
Preliminary  findings  of  a  five-year  study  of 
Hudson  River  sturgeons  begun  in  1975  suggest  that 
the  Hudson  estuary  has  one  of  the  largest  popula- 
tions of  shortnose  sturgeon  in  the  United  States. 
(See  also  W88-06638)  (Geiger-PTT) 
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W88-06642 


DISTRIBUTIONS  AND  MOVEMENTS  OF  THE 
EARLY  LIFE  STAGES  OF  THREE  SPECIES  OF 
ALOSA  IN  THE  HUDSON  RIVER,  WITH  COM- 
MENTS ON  MECHANISMS  TO  REDUCE  IN- 
TERSPECIFIC COMPETITION, 
Hudsonia  Ltd..  Annandale.  NY. 
R.  E.  Schmidt.  R.  J.  Klauda,  and  J.  M.  Bartels. 
IN:  Fisheries  Research  in  the  Hudson  River,  State 
University  of  New  York  Press,  Albany.    1988.  p 
143-215.  11  ref. 

Descriptors:  *Shad.  "Alewife.  "Herring,  *Hudson 
River,  *Fisheries.  Spatial  distribution.  Fish  migra- 
tion. Fish  behavior.  Species  composition.  Tempo- 
ral distribution.  Population  density.  Monitoring. 
Larvae.  Fish  eggs.  Niches. 

Studies  were  carried  out  by  Texas  Instruments 
from  1973  through  1980  along  the  tidal  part  of  the 
Hudson  River  to  examine  the  distribution  of  early 
life  stages  of  selected  Alosa  species  (American 
shad,  alewife.  and  blueback  herring).  The  distribu- 
tion of  eggs  reflected  species  specific  differences  in 
spawning  times,  although  some  river  herring  eggs 
were  taken  with  American  shad  eggs.  Peak  densi- 
ties of  shad  eggs  occurred  in  mid-May.  while  peak 
densities  of  river  herring  eggs  occcurred  in  mid-  to 
late  May.  River  herring  eggs  persisted  later  in  the 
summer  than  American  shad  eggs.  The  distribution 
of  American  shad  and  river  herring  larvae  showed 
progressive  downstream  dispersal  from  areas  of 
highest  egg  densities.  The  yolk-sac  larvae  and  post- 
larvae  of  all  three  species  are  planktonic  and  there- 
fore vulnerable  to  dispersal  by  passive  transport 
mechanisms.  Juvenile  American  shad  reached  peak 
abundance  in  the  upper  and  middle  zones  of  the 
estuary  by  early  July.  The  majority  of  juvenile 
American  shad  left  the  study  area  by  late  Octover. 
Juvenile  alewives  appeared  about  a  month  later 
than  juvenile  American  shad.  The  juvenile  ale- 
wives  remained  in  the  shallows  or  near  mouths  of 
the  tributary  streams  where  they  were  spawned  for 
several  weeks,  then  moved  offshore  as  they  grew. 
The  distribution  and  movements  of  blueback  her- 
ring differ  from  those  of  the  alewife  and  American 
shad.  Peak  catches  of  blueback  herring  occurred  in 
early  to  mid-August.  Blueback  herring  remain  in 
the  vicinity  of  their  natal  areas  throughout  the 
summer.  By  November,  virtually  all  juvenile  blue- 
back  herring  had  left  the  study  zone.  There  was 
little  evidence  of  clear  zonal  size  differences  in 
juvenile  blueback  herring  in  the  Hudson.  Evidence 
of  mechanisms  of  niche  segregation  among  juve- 
niles of  Alosa  species  is  presented.  (See  also  W88- 
06638)  (Geiger-PTT) 
W88-06643 


LIFE  HISTORY  OF  ATLANTIC  TOMCOD,  MI- 
CROGADUS  TOMCOD,  IN  THE  HUDSON 
RIVER  ESTUARY,  WITH  EMPHASIS  ON 
SPATIO-TEMPORAL  DISTRIBUTION  AND 
MOVEMENTS, 

Johns  Hopkins  Univ.,  Laurel,  MD.  Applied  Phys- 
ics Lab. 

R.  J.  Klauda.  R.  E.  Moos,  and  R.  E.  Schmidt. 
IN:  Fisheries  Research  in  the  Hudson  River,  State 
University  of  New  York  Press.  Albany.    1988.   p 
219-251,  15  fig,  4  tab. 

Descriptors:  *Tomcod,  "Fisheries,  "Hudson  River, 
"Distribution  patterns,  "Fish  migration.  Spatial  dis- 
tribution. Temporal  distribution.  Fish  eggs. 
Larvae.  Fish  behavior.  Spawning,  Estuaries,  Tem- 
perature effects. 

Results  of  studies  carried  out  by  Texas  Instruments 
on  the  Atlantic  tomcod  from  1975  through  1980  in 
the  Hudson  River  estuary  are  outlined.  Hudson 
River  Atlantic  tomcod  become  sexually  mature 
during  the  fall  of  their  first  year  of  life.  The 
spawning  period  extends  from  mid-December 
through  the  end  of  January  with  some  annual 
variation.  Sex-specific  movements  of  adults  to  and 
from  the  spawning  area  were  inferred  from  sex- 
ratio  data.  During  five  spawning  seasons,  adults 
were  most  abundant  between  Tappan  Zee  and 
Poughkeepsie.  with  substantial  catches  generally 
occurring  in  the  West  Point  region.  Since  spawn- 
ing behavior  could  not  be  observed  in  the  river 


due  to  ice  cover,  courtship  and  spawning  behavior 
was  studied  in  laboratory  experiments  collected 
from  the  Hudson  River  estuary  in  January  and 
February  1978.  Atlantic  tomcod  eggs  are  heavy, 
sink  to  the  bottom,  and  settle  into  the  substratum 
over  which  they  are  spawned.  Peak  densities  of 
yolk-sac  larvae  occurred  in  mid-March.  Post  yolk- 
sac  larvae  were  the  most  dense  in  March  to  mid- 
April.  Since  newly  hatched  Atlantic  tomcod  larvae 
swim  to  the  surface,  they  may  be  subject  to  down- 
river displacement  during  periods  of  heavy  fresh- 
water flow.  Densities  of  juveniles  peaked  in  the 
first  three  weeks  of  May.  The  upriver  movement 
of  juveniles  appears  to  be  associated  with  the 
upriver  movement  of  the  salt  front.  The  growth  of 
juvenile  tomcod  was  inversely  related  to  water 
temperature.  Summer  temperatures  also  appear  to 
be  an  important  determinant  of  year-class  success. 
(See  also  W88-06638)  (Geiger-PTT) 
W88-06644 


FOOD  HABITS  OF  THE  AMPHIPOD  GAM- 
MARUS  TIGRINUS  IN  THE  HUDSON  RIVER 
AND  THE  EFFECTS  OF  DIET  UPON  ITS 
GROWTH  AND  REPRODUCTION, 

National  Wildlife  Federation.  Washington,  DC. 
G.  V.  Poje,  S.  A.  Riordan.  and  J.  M.  O'Connor. 
IN:  Fisheries  Research  in  the  Hudson  River,  State 
University  of  New  York  Press,  Albany.   1988.  p 
255-270,  7  tab. 

Descriptors:  "Amphipods,  "Gammarus.  "Hudson 
River.  "Food  chains,  "Growth,  Crustaceans,  Estu- 
aries, Fisheries,  Feeding  rates.  Diets,  Nutrition, 
Daphnia,  Diatoms,  Predation,  Niches,  Plankton, 
Fish  eggs.  Larvae,  Algae,  Macrophytes. 

Since  Gammarus  tigrinus  is  one  of  the  most  abun- 
dant and  widely  distributed  estuarine  organisms, 
details  of  its  biology  are  fundamental  to  an  under- 
standing of  nutrient  cycling  and  productivity  in 
estuaries.  As  part  of  a  baseline  study  to  assess  the 
ecological  importance  of  G.  tigrinus,  the  following 
aspects  of  its  biology  were  intestigated:  length- 
weight  relationship:  age-specific  growth  rates; 
feeding  ecology  of  the  species  and  the  resultant 
effects  of  diet  on  growth  and  reproductive  param- 
eters; and  reproductive  biology  and  the  effect  of 
female  size  on  fecundity.  Three  diets  were  chosen 
to  test  the  effects  of  nutrition  on  growth  and 
reproduction:  maple  leave  detritus,  Daphnia  pulex, 
and  diatoms.  The  dietary  regimen  of  the  amphi- 
pods had  a  variable  effect  on  the  individual's 
growth.  At  the  second  moult,  after  an  average  of 
eight  days  on  their  respective  diets,  the  animals  on 
the  carnivorous  diet  had  a  mean  increase  in  length 
greater  than  the  others  by  a  factor  of  4.  Diet 
primarily  affected  one  of  the  three  parameters  of 
the  reproductive  process.  Gammarids  feeding  as 
detritivores  showed  a  significant  decrease  in  dura- 
tion of  amplexus  when  the  animals  paired  with  a 
male  on  the  same  diet.  Amphipods  feeding  as  her- 
bivores showed  no  change  in  duration  of  amplexus, 
but  there  was  an  increase  of  3  in  the  average 
number  of  young  produced.  Amplexus  and  inter- 
moult  durations  were  unchanged  on  the  carnivo- 
rous diet;  however,  there  was  a  statistically  signifi- 
cant mean  increase  of  4.82  young.  Analysis  of 
variance  revealed  no  change  in  duration  of  inter- 
moult  or  duration  of  amplexus,  but  animals  on  the 
detritus  diet  produced  fewer  young  than  those  on 
the  other  diets.  (See  also  W88-06638)  (Geiger- 
PTT) 
W88-06645 


RECENT  DISSOLVED  OXYGEN  TRENDS  IN 
THE  HUDSON  RIVER, 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06647 


MANAGEMENT  RECOMMENDATIONS  FOR 
A  HUDSON  RIVER  ATLANTIC  STURGEON 
FISHERY  BASED  ON  AN  AGE-STRUCTURED 
POPULATION  MODEL, 

Consolidated  Edison  Co.  of  New  York,  Inc.,  New 

York. 

For  primary  bibliographic  entry  see  Field  6B. 

W88-06650 


PCBS  AND  THE  ENVIRONMENT. 


For  primary  bibliographic  entry  see  Field  5C. 
W88-06658 


NITROGEN  BIOGEOCHEMISTRY  IN  AN  UN- 
POLLUTED ESTUARY:  THE  IMPORTANCE 
OF  BENTHIC  DENITRIFICATION, 

Academy  of  Natural  Sciences  of  Philadelphia,  PA 

Div.  of  Environmental  Research. 

S.  P.  Seitzinger. 

Marine  Ecology  -  Progress  Series  MESEDT,  Vol. 

41,  No.  2,  p  177-186,  December  1987.  1  fig,  6  tab. 

45  ref. 

Descriptors:  "Nitrogen,  "Denitrification,  "Bio- 
chemistry. "Benthic  environment,  "Estuarine  envi- 
ronment. "Nitrogen  cycle.  Path  of  pollutants.  Fate 
of  pollutants.  Nitrates,  Ammonium,  Oxygen.  Sea- 
sonal variation.  Salinity.  Ochlockonee  Bay,  Flori- 
da. 

Denitrification  rates  (N2  production),  and  benthic 
ammonium,  nitrate  and  oxygen  fluxes  were  meas- 
ured along  a  salinity  gradient  in  Ochlockonee  Bay 
(Florida,  USA)  over  an  annual  cycle.  Denitrifica- 
tion rates  ranged  from  0  to  210  micrograms-at  N/ 
sq  m/h.  Lowest  rates  of  denitrification  were  meas- 
ured in  late  winter  and  highest  rates  in  late  spring. 
A  major  portion  of  the  organic  nitrogen  cycled 
through  the  sediments  is  denitrified;  on  an  annual 
basis  an  average  of  69%  of  the  benthic  nitrogen 
flux  is  N2  and  31%  is  ammonia,  nitrite  and  nitrate. 
During  summer  the  amount  of  nitrogen  lost  from 
the  recycling  pathway  by  denitrification  is  equiva- 
lent to  about  40%  of  the  nitrogen  requirements  of 
the  phytoplankton.  The  major  source  of  N03(-)  or 
NOz(-)  for  denitrification  is  from  nitrification  in 
the  sediments,  not  diffusion  of  N03(-)  or  N02(-) 
from  the  overlying  water.  Denitrification  is  a 
major  removal  mechanism  for  nitrogen  in  Och- 
lockonee Bay,  and  removes,  on  an  annual  basis,  an 
amount  of  nitrogen  equivalent  to  54%  of  the  river 
input  of  dissolved  inorganic  nitrogen  N20  fluxes 
were  small  compared  to  N2  fluxes;  N20/N2  ratios 
in  March  were  less  than  0.01.  (Author's  abstract) 
W88-06672 


FATE  AND  EFFECTS  OF  SEWAGE  SLUDGE  IN 
THE  COASTAL  MARINE  ENVIRONMENT:  A 
MESOCOSM  EXPERIMENT, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06673 


BOX  MODEL  ANALYSIS  OF  BACTERIAL 
FLUXES  IN  THE  ST.  LAWRENCE  ESTUARY, 

Institut  Maurice-Lamontagne.  Mont-Joli  (Quebec). 
J.  Painchaud,  D.  Lefaivre,  and  J.  C.  Therriault. 
Marine  Ecology  -  Progress  Series  MESEDT,  Vol. 
41,  No.  3,  p  241-252,  December  1987.  6  fig.  5  tab. 
50  ref.   Bio-Conseil   Inc.  contract  FP7 15-2-008 14. 

Descriptors:  "Estuarine  environment,  "Mathemati- 
cal analysis.  "Populations,  "Distribution  patterns, 
"Bacterial  analysis,  "Fluctuations,  "Saline  water 
intrusion,  "Bacteria,  "Model  studies.  Heterotrophic 
bacteria,  Mathematical  models.  Distribution 
graphs,  Chlorophyll  a.  Salinity. 

To  interpret  the  distribution  of  bacteria  in  the  St. 
Lawrence  Estuary,  Canada,  and  in  a  attempt  to 
identify  the  processes  controlling  it.  bacterial  abun- 
dance, heterotrophic  activity,  chlorophyll  a.  tem- 
perature and  salinity  data  were  examined.  Bacterial 
data  in  particular  were  analyzed  using  a  2-dimen- 
sional  box  model.  Horizontal  and  vertical  bacterial 
fluxes  were  calculated  for  each  box  and  net  rates, 
indicative  of  production  and  loss  of  bacteria,  were 
estimated.  The  model  was  characterized  by  large 
negative  fluxes  downstream  of  the  salinity  intru- 
sion which,  in  combination  with  experimental  and 
microscopical  evidence,  suggests  that  freshwater 
bacteria  entrained  in  brackish  waters  died  massive- 
ly. Calculations  and  field  measurements  showed 
that  the  growth  of  bacteria  entrained  upstream  in 
the  deep  layer  of  the  estuary  could  be  sufficient  to 
make  up  for  the  loss  of  the  freshwater  bacteria  and 
maintain  the  observed  distribution.  The  results  sug- 
gest that  the  limit  of  salinity  intrusion  is  a  sharp 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 

Saline  Water  Conversion — Group  3A 


i  icul  hurriei  between  J  distinct  communities 
iIk-  freshwutei  community  on  one  side  and  the 
esiuarine  community  on  the  othei  side  I  oss  terms 
observed  fiuthei  downstream  wen.'  possibly  due  to 
uui-nso  grazing  bj  flagellates,  themselves  preyed 
upon  by  the  large  copepod  populations  existing  in 
the  same  area  I  Ik-  hypotheses  generated  by  the 
Reld  data  and  the  flux  calculations  arc  summarized 
in  the  conceptual  model  (Author's  abstract) 

\\  SS  Odt>74 


MICROBIAL  TROPHODYNAMICS  IN  THE 
Dl  1  AN  \RE  ESTUARY, 

Delaware  Unix  .  1  cues.  Coll.  of  Marine  Studies 
R  I!  Coffin,  and  J.  H.  Sharp. 
Marine  Ecology  -  Progress  Series  MESEDT.  Vol. 
41.  No.  3,  p  253-266,  December  1987.  9  fig,  2  tab, 
70  ref.  US  NOAA  Office  of  Sea  Granl  NA80AA- 
D-OOIOr.  ami  NA83AA-D-0017. 

Descriptors:    *Estuarine   environment,   'Bacteria. 

•Phytoplankton.  'Delaware  Estuary,  'Flagellates. 
'Microbiological  studies.  'Trophic  level.  'Popula- 
tion dynamics.  Spatial  distribution.  Philadelphia. 
Mineralization,  Organic  compounds.  Seasonal  dis- 
tribution. Temperature  effects.  Biomass,  Carbon 
cycle 

The  relationship  between  bacteria,  phytoplankton 
and  heterotrophic  microflagellates  is  examined 
over  large  spatial  and  seasonal  scales  in  the  Dela- 
ware Estuary.  USA.  The  estuary  was  sampled 
along  the  main  salinity  axis  (0  to  30  ppt).  from  near 
Philadelphia  to  the  mouth,  between  February  and 
August  1985.  Samples  were  analyzed  for  bacterial 
abundance  and  production,  for  heterotrophic  mi- 
croflagellate  abundance  and  grazing  rate  on  bacte- 
ria, and  for  phytoplankton  production  and  biomass. 
Temperature  was  a  major  factor  that  regulated 
bacteria  and  microflagellates.  With  the  exception 
of  cold  periods,  bacteria  and  microflagellates  ap- 
peared to  respond  to  phytoplankton  production. 
During  the  spring  and  summer,  bacterial  produc- 
tion and  microflagellate  grazing  were  highest  in 
the  lower  estuary,  where  phytoplankton  produc- 
tion was  also  highest.  Bacterial  production  was  on 
average  23%  of  the  phytoplankton  carbon  produc- 
tion. In  this  area  of  the  estuary  grazing  on  bacteria 
was  highest.  Bacterivores  grazed  95%  of  the  bacte- 
rial production.  Estimates  on  the  carbon  flow  from 
phytoplankton  to  bacteria  and  subsequently  to  mi- 
croflagellates suggest  that  bacteria  and  microfla- 
gellates do  not  return  lost  phytoplankton  produc- 
tion to  the  main  phytoplankton-zooplankton  food 
chain  in  the  Delaware  Estuary.  Instead,  it  appears 
that  the  primary  effect  of  heterotrophic  microbes  is 
the  mineralization  of  organic  compounds  to  their 
inorganic  constituents.  (Author's  abstract) 
W88-06675 


SEASONAL  AND  THREE-YEAR  VARIABILITY 
OF  MEIOBENTHIC  NEMATODE  POPULA- 
TIONS AT  TWO  ESTUARINE  SITES, 

South  Carolina  Univ..  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
R.  A.  Eskin.  and  B.  C.  Coull. 

Marine  Ecology  -  Progress  Series  MESEDT.  Vol. 
41,  No.  3.  p  295-303,  December  1987.  3  fig.  4  tab, 
30  ref.  NSF  Biological  Oceanography  Section 
Grants  OCE  80-07968,  OCE  83-08114.  and  OCE 
85-21345;  NSF  Ecosystems  section  LTER  Pro- 
gram Grant  DEB  80-12165. 

Descriptors:  'Estuarine  environment.  'Seasonal 
variation.  'Nematodes,  'Bottom  sampling, 
'Benthic  fauna.  'Population  dynamics,  'Species 
composition.  Sand.  Mud,  Diatoms.  Bacteria,  South 
Carolina.  Estuaries,  Fish,  Predation. 

Three  years  of  continuous  sampling  of  nematode 
species  at  2  South  Carolina  estuarine  sites  (1  sand, 
1  mud)  indicate  different  species  assemblages, 
abundance  and  seasonal  patterns.  Year-to-year  var- 
iability was  not  great  and  was  similar  at  both  sites. 
The  mud  species  were  distinctly  seasonal;  the  sand 
community  lacked  distinct  seasonality.  Juvenile 
fish  predation  probably  controlled  the  seasonal 
population  changes  at  the  mud  site,  whereas  at  the 
sand  site  the  lack  of  seasonality  is  thought  to  be 
due  to  and  active  hydrodynamic  regime  which 
maintained  the  fauna  at  a  relatively  constant  abun- 


dunce  While  98  species  were  identified  from  thi 
mud  and  123  from  the  sand,  only  6  in  mud  and  5  in 
s.uul  were  high  enough  in  relative  abundance  to 
each  comprise  ;i.  ot  more  of  the  total  nematodes 
fhese  II  species  are  discussed  in  ilci.nl  Correla 
turn  of  nematode  species  abundance  (und  then  life 
stages,  e.g.,  female,  male,  juvenile)  with  physical 
(temperature,  salinity,  redox  depth)  and  biological 
factors  (diatom,  bacterial  abundance)  were  uninfor- 
mative  lluic  were  no  more  significant  correla 
nous  than  expected  by  chance  Neither  a  gravid 
female  nor  a  juvenile  maximum  preceded  the  abuti 
dance  maximum  ol'  any  species  suggesting  thai 
cither  the  generations  were  overlapping  and/or  the 
nematodes  had  a  continuous  or  protracted  repro- 
ductive activity  (Author's  abstract) 
W88-06676 


RELATIONSHIPS  BETWEEN  MACROALGAL 
BIOMASS  AND  NUTRIENT  CONCENTRA- 
TIONS IN  A  HYPERTROPHIC  AREA  OK  THE 
VENICE  LAGOON, 

Venice  Univ.  (Italy).  Dcpt.  of  Environmental  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  5C 
W88-06683 


LACUNAL  GAS  DISCHARGE  AS  A  MEASURE 
OF  PRODUCTIVITY  IN  THE  SEAGRASSES 
ZOSTERA  CAPRICORNI,  CYMODOCEA  SER- 
RULATA,  AND  SYRINGODIUM  ISOETIFO- 
LIUM, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Cleveland  (Australia).  Marine  Labs. 
For  primary  bibliographic  entrv  see  Field  2H. 
W88-06698 


SEED-BANK  DEVELOPMENT,  GERMINA- 
TION AND  EARLY  SEEDLING  SURVIVAL  OF 
TWO  SEAGRASS  SPECIES  FROM  THE  NETH- 
ERLANDS: ZOSTERA  MARINA  L.  AND  ZOS- 
TERA NOTHII  HORNEM, 

Agricultural    Univ..    Wagemngen    (Netherlands). 
Dept.  of  Nature  Conservation. 
M.  J.  M.  Hootsmans.  J.  E.  Vermaat,  and  W.  Van 
Vierssen. 

Aquatic  Botany  AQBODS.  Vol.  28.  No.  3-4,  p 
275-285,  August  1987.  5  fig,  2  tab,  22  ref. 

Descriptors:  'Zostera.  'Aquatic  plants.  'Sea 
grasses,  'Salinity,  'Zandkreek.  'Temperature  ef- 
fects, 'Germination.  Plant  physiology. 

Flowering  and  seed-bank  development  of  annual 
Zostera  marina  L.  and  perennial  Z.  noltii  Hornem. 
were  studied  in  the  Zandkreek  (southwest  Nether- 
lands). Flowering  of  Z.  noltii  started  at  the  end  of 
June  and  continued  until  the  end  of  September.  A 
maximum  of  ca.  1000  flowering  shoots  (11%  of  the 
total  amount  of  shoots/sq  m)  occurred  in  early 
August.  Flowering  of  Z.  marina  started  at  the  end 
of  July  and  continued  through  the  end  of  October. 
Seed  banks  of  both  species  appeared  to  be  annual. 
Actual  seed  densities  of  Z.  noltii  were  much  lower 
than  predicted  on  the  basis  of  the  amount  of  in- 
florescences. Germination  was  studied  in  the  labo- 
ratory in  relation  to  temperature  (10.  20.  and  30 
degree  C),  salinity  (1.0.  10.0.  20.0.  30.0.  and  40.0%) 
and  stratification  (at  4  degree).  Both  species 
showed  a  maximal  germination  at  30  degree  C  and 
1.0%  salinity,  decreasing  with  higher  salinities  and 
lower  temperatures.  Stratification  stimulated  ger- 
mination only  at  salinities  >  =  20.0%  Desiccation 
and  anaerobia  were  lethal  to  Z.  marina  seeds. 
Seedlings  of  Z.  marina  survived  best  at  10  degrees 
and  1%  salinity.  Overall,  seedlings  of  Z.  manna 
survived  better  than  those  of  Z.  noltii.  (Author's 
abstract) 
W88-06701 


SEASONAL  DYNAMICS  AND  LEAF  GROWTH 
OF  ZOSTERA  NOLTII  HORNEM,.  A  PEREN- 
NIAL INTERTIDAL  SEAGRASS, 

Agricultural     Univ.,     Wageningen     (Netherlands). 

Dept.  of  Nature  Conservation. 

J.  E.  Vermaat,  M.  J.  M.  Hootsmans.  and  P.  H. 

Nienhuis. 

Aquatic   Botany   AQBODS.   Vol.   28.   No.   3-4.   p 

278-299.  August  1987.  5  fig,  4  tab.  20  ref. 


I  )esi  i  iptors     'Sr.i    ei.r. ..         I'luni     J  ' 
Vosiei.i.   •Ic.iws.     /.in, ii  i,  .  i       Seasonal     ariu 
Hon.    I  ul.il  Hats    I'nidik  n.  il\ 

i  roni   m.i\   to  October,   1983,  seasonal  dynamics 
and  leal  growth  "I  Zostera  noltii  Hornem,  wen 
studied  in  thret  permanent  quadrats  in  the  Zand) 
icck  (southwest  Netherlands)   Dense  /   noltii  bi  d 

i  o\  ered  inn  ho  ol  lidal  flats  ti  igi  thi  i   with  

sional  patches  of  /  marina  I  Leal  growth  was 
estimated  weekly  using  ,i  modified  leaf-marking 
method  Seasonal  curves  foi  biomass  and  shoot 
density  were  identically  shaped  few  all  plots  bul 
had  different  timing,  with  a  strong  incline  in  bio- 
mass increase  in  permanent  quadrat  1  in  the  middle 
of  June,  permanent  quadrat  2  ,il  the  end  of  July, 
and  permanent  quadrat  3  at  the  end  of  August. 
Vigorous  growth  occurred  above  a  shool  density 
of  1000-2000/sq  m,  Mean  shoot  density  ol  perma- 
nent quadrat  2  and  3  in  May  did  not  differ  much 
(300-400/  sq  in),  but  distribution  in  permanent  qua- 
drat 2  was  patchy  while  permanent  qu.idr.it  3  was 
homogeneous.  Mutuality  is  hypothesized  as  the 
cause  of  this  difference  in  timing,  Above  a  thresh- 
old density,  patches  may  suffer  less  from  uprooting 
by  currents.  Total  leaf  growth  of  7,  noltii  shows 
maxima  in  spring  and  late  summer  (0.06  g/g  ash- 
free  dry  weight/day),  a  more  or  less  constant 
summer  level  (0.04  g/g  per  day)  and  declining 
values  in  autumn  (=  <0  03  g/g/day).  A  compari- 
son of  aboveground  biomass  increase  in  permanent 
quadrat  1  and  net  leaf  growth  rates  revealed  no 
significant  difference,  thus  validating  the  leaf- 
marking  method  used.  Total  leaf  production  of  Z. 
noltii  was  135  g/sq  m  during  the  study  period, 
including  leaf  loss  (51%  of  the  production)  Esti- 
mated annual  aboveground  biomass  production  of 
Z.  noltii  was  230  g/sq  m.  (Author's  abstract) 
W8S-06702 


PROTECTING  MARINE  ENVIRONMENTAL 
QUALITY  FROM  LAND-BASED  POLLUT- 
ANTS: THE  STRATEGIC  ROLE  OF  ECOTOXI- 
COLOGY, 

Department     of     the     Environment.     Dartmouth 

(Nova  Scotia). 

For   primary    bibliographic   entry   see    Field    5G. 

W88-06753 


JOINT  PROBABILITY  DISTRIBUTION  OF 
STREAMFLOWS  AND  TIDES  IN  ESTUARIES, 

Virginia  Polytechnic  Inst,  and  State  Univ..  Blacks- 
burg. 

G.  V.  Loganathan.  C.  Y.  Kuo.  and  J.  Yannaccone. 
Nordic  Hydrology  NOHYBB.  Vol.  18.  No.  4/5.  p 
237-246,  1987.  6  fig.  1  tab.  12  ref. 

Descriptors:  'Floods.  'Estuaries.  'Tides.  'Stream- 
flow.  'Probability  distribution.  Rappahannock 
River.  Chesapeake  Bay.  Virginia. 

A  procedure  was  developed  for  estimating  the 
joint  probability  of  occurrence  of  correlated  ex- 
treme tides  and  corresponding  freshwater  Hows  in 
estuaries.  The  method  uses  the  Box-Cox  transfor- 
mation to  transform  the  original  data  to  near  nor- 
mality, and  therefore  the  search  for  a  parent  distri- 
bution is  avoided.  It  is  also  shown  that  the  tradi- 
tional assumption  of  statistical  independence  for 
the  jointly  distributed  random  variables  may  lead 
to  the  underestimation  of  flows  and  tidal  heights. 
The  methodology  was  applied  to  the  Rappahan- 
nock River  in  Virginia  which  flows  into  the  Chesa- 
peake Bay.  (Author's  abstract) 
W88-06808 

3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


DESALINATION  AND  WATER  REUSE  ON 
LANZAROTE  AND  GRAN  CANAR1A:  VISIT  BY 
THE  STANDING  COMMITTEE  ON  DESALI- 
NATION AND  WATER  REUSE, 

Keuringsinstituut  voor  Walerleidingartikelen.  Rijs- 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3A — Saline  Water  Conversion 


wijk  (Netherlands). 
J.  C.  Schippers. 

Aqua  AQUAAA.  Vol.  6.  p  31 1-314.  1987.  4  Tig.  2 
tab. 

Descriptors:  ^Desalination.  *Desalination  plants. 
•Wafer  reuse.  *Water  supply.  Reverse  osmosis, 
Electrodialysis.  Canary  Islands. 

The  water  supply  situation  on  Lanzarote  and  Gran 
Canaria  of  the  Canary  Islands  is  such  that  increas- 
ing the  desalination  capacity  plus  water  reuse 
offers  the  only  practical  solution  for  meeting  the 
rapidly  growing  demand.  The  reverse  osmosis  of 
sea  water  accounts  for  the  greater  part  of  this 
development  at  the  expense  of  distillation.  Electro- 
dialysis  of  brackish  water  is  also  contributing  sub- 
stantially to  this  expansion  thanks  to  the  particular 
composition  of  the  brackish  water  on  Gran  Can- 
aria.  Water  reuse  for  agriculture  and  horticulture  is 
becoming  increasingly  necessary  but  still  faces  the 
problem  of  sea-water  intrusion  into  the  sewer 
system.  The  knowledge  and  experience  that  has 
already  been  gained  on  Lanzarote  and  Gran  Can- 
aria  is  extremely  valuable  for  areas  with  similar 
problems.  The  Committee  intends  to  assist  in  dis- 
seminating the  extremely  valuable  knowledge  and 
experience  that  these  islands  have  acquired  in  the 
field  of  desalination  and  water  reuse.  (Sand-PTT) 
W88-06270 


NANOFILTRATION  EXTENDS  THE  RANGE 
OF  MEMBRANE  FILTRATION, 

FilmTec  Corp..  Minneapolis,  MN. 

P.  Eriksson. 

Environmental  Progress  ENVPDI.  Vol.  7,  No.  1. 

p  58-62.  February  1988.  6  fig.  5  tab.  4  ref. 

Descriptors:  *Nanofiltration,  *Desalination. 
'Membrane  processes.  *Water  treatment,  ♦Mem- 
brane filters.  *Filtration,  *Reverse  osmosis.  Ultra 
filtration.  Filters.  Ions.  Salts.  Color  removal.  Or- 
ganic carbon.  Hardness,  Economic  aspects.  Costs. 

Nanofiltration  is  a  pressure  driven  membrane  proc- 
ess between  reverse  osmosis  and  ultrafiltration. 
The  rejection  is  low  for  salts  with  monovalent 
anion  and  nonionized  organics  with  molecular 
weight  below  150  while  high  for  salts  with  di-  and 
multivalent  anions  and  organics  with  molecular 
weight  above  300.  Examples  of  applications  are 
removal  of  color  and  TOC  from  Florida  surface 
water,  removal  of  hardness,  radium,  and  sulfate 
from  well  water,  removal  of  sulfate  from  seawater 
and  simultaneous  removal  of  sodium  chloride  and 
concentration  of  organics  with  molecular  weight 
300-1000  in  the  food  and  pharmaceutical  industries. 
The  investment  cost  for  a  nanofiltration  plant  is 
about  the  same  as  for  a  brackish  water  reverse 
osmosis  plant,  but  the  energy  savings  can  be  con- 
siderable by  using  nanofiltration  instead  of  reverse 
osmosis.  (Author's  abstract) 
W88-06743 


3B.  Water  Yield  Improvement 


CHANGES  IN  WATER  YIELD  AFTER  FIRE  IN 
FYNBOS  CATCHMENTS. 

Jonkershoek  Forest  Research  Station.  Stellenbosch 
(South   Africa).   Dept.   of  Environmental   Affairs. 
A.  J.  Lindley.  J.  Bosch,  and  D.  B.  van  Wyk. 
Water  SA.  Vol.  14,  No.  1.  p  7-12.  January  1988.  6 
fig.  4  tab,  18  ref. 

Descriptors:  *Forest  fires.  'Water  yield.  'Rainfall- 
runoff  relationships.  *Water  yield  improvement. 
'Prescribed  burning.  *Stream  discharge.  "Catch- 
ment areas.  'Vegetation,  Flow  discharge.  South 
Africa,  Shrubs,  Fynbos  vegetation. 

Streamflow  records  from  three  subcatchments  in 
the  Zachariashoek  research  area  near  Paarl  in  the 
southwestern  Cape  (South  Africa)  were  analyzed 
to  determine  the  effects  of  prescribed  burning  of 
fynbos  vegetation  on  streamflow.  Treatments  con- 
sisted of  late  spring  (November)  burns  on  six-  and 
twelve-year  cycles.  Results  indicated  that  burning 
six-year-old  vegetation  increased  streamflow  sig- 
nificantly. The  most  marked  changes  occurred  in 
the   12-month  periods  immediately  following  two 


consecutive  fires  (1971  and  1977)  in  the  same 
catchment.  Streamflow  increased  by  an  average  of 
7.1  mm/month  (\5r/r  of  the  average  monthly  dis- 
charge over  the  three  calibration  years)  after  the 
1971  burn,  and  by  an  average  of  5.7  mm/month 
(7%  of  average  monthly  discharge  over  six  calibra- 
tion years)  following  the  1977  burn.  Burning  of 
twelve-year-old  vegetation  in  another  catchment 
did  not  cause  any  significant  increase  in  stream- 
flow.  The  effects  of  burning  fynbos  vegetation  on 
streamflow  are  comparatively  short-lived,  and 
appear  to  be  influenced  by  the  rate  of  vegetation 
recovery.  Changes  in  streamflow  occur  mainly 
during  the  rainy  season.  (Author's  abstract) 
W88-06218 


REEVALUATION  OF  THE  CLIMAX  CLOUD 
SEEDING  EXPERIMENTS  USING  NOAA  PUB- 
LISHED DATA, 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 

Sciences. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-06232 


ANALYSIS  OF  RECORDING  RAINGAGE 
DATA  FOR  THE  ISRAELI  II  EXPERIMENT 
PART  I:  EFFECTS  OF  CLOUD  SEEDING  ON 
THE  COMPONENTS  OF   DAILY   RAINFALL, 

Hebrew  Univ..  Jerusalem  (Israel).  Dept.  of  Atmos- 
pheric Sciences. 
A.  Gagin,  and  K.  R.  Gabriel. 

Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ,  Vol.  26,  No.  8,  p  913-921,  August  1987". 
3  fig.  6  tab.  18  ref.  NSF  Contract  ATM-83 14063. 

Descriptors:  *Cloud  seeding,  'Israel,  *Weather 
modification,  'Precipitation.  'Artificial  precipita- 
tion, 'Rainfall,  Silver  iodide.  Temperature  effects. 

Earlier  published  analyses  of  the  second  Israeli 
randomized  experiment  (1969-75)  were  restricted 
to  24-h  data;  this  paper  provides  more  details 
which  are  based  on  continuous  time  data  from 
recording  raingages.  The  present  analyses  confirm 
that  when  cloud  tops  were  warmer  then  -21  C. 
seeding  increased  the  efficiency  of  precipitation.  In 
the  -21  to  -11  C  window,  both  amount  and  dura- 
tion of  rainfall  increased  by  50%,  but  no  extra  rain 
events  appeared.  Extra  rain  events  were  apparently 
initiated  by  seeding  when  cloud-top  temperatures 
were  warmer  (-1 1  C  and  above);  however,  this  did 
not  significantly  increase  the  amount  of  rainfall. 
No  effect  of  seeding  was  found  when  cloud  tops 
were  colder  than  -21  C.  It  appears  that  seeding 
makes  the  existing  process  of  rain  formation  more 
effective  and  also  induces  precipitation  formation 
in  some  clouds  that  would  not  have  precipitated 
naturally.  (Author's  abstract) 
W88-06237 


ANALYSIS  OF  RECORDING  RAINGAGE 
DATA  FOR  THE  ISRAELI  II  EXPERIMENT 
PART  II:  DIFFERENTIAL  DAY  AND  NIGHT 
EFFECTS  OF  CLOUD  SEEDING, 

Rochester  Univ.,  NY.  Dept.  of  Statistics. 

K.  R.  Gabriel,  and  A.  Gagin. 

Journal    of    Climate    and    Applied    Meteorology 

JCAMEJ,  Vol.  26,  No.  8.  p  922-926.  August  1987. 

4    tab,     19    ref.    append.    NSF    Contract    ATM- 

8314063. 

Descriptors:  'Cloud  seeding,  'Israel.  'Weather 
modification.  'Artificial  precipitation,  'Rainfall, 
Silver  iodide,  Temperature  effects. 

Separate  analyses  of  daytime  precipitation  was  ana- 
lyzed based  on  data  from  recording  raingages  of 
the  second  Israeli  randomized  experiment.  These 
analyses  seemed  important  because  there  are  a 
number  of  hypotheses  on  the  differential  effects  of 
Agl  seeding  during  the  day  and  at  night,  and 
because  about  half  of  the  seeding  of  this  experi- 
ment was  done  at  night.  The  findings  are  equivocal 
because  of  the  large  variability  of  the  data  which 
had  to  be  broken  down  by  categories  of  modal 
cloud-top  temperatures  and  12-h  (day/night)  peri- 
ods. The  increase  of  precipitation  efficiency  that 
had  been  noticed  (on  24-h  data)  to  occur  in  the  -12 
to  -21  C  window  appears  to  have  been  larger  at 
night,   but   the  difference   is  not   significant.   The 


increase  in  the  number  of  rain  events  for  warmer 
clouds  may  have  been  only  a  daytime  effect,  but 
again,   the   present   data  are   not   conclusive.   (Au- 
thor's abstract) 
W88-06238 


POSSIBLE  APPLICATION  OF  BACTERIAL 
CONDENSATION  FREEZING  TO  ARTIFICIAL 
RAINFALL  ENHANCEMENT, 

Tel-Aviv  Univ.  (Israel). 

Z.  Levin,  S.  A.  Yankofsky.  D.  Pardes,  and  N. 

Magal. 

Journal    of    Climate    and    Applied    Meteorology 

JCAMEJ,  Vol.  26,  No.  9,  p  1188-1197,  September 

1987.  8  fig.  2  tab.  20  ref. 

Descriptors:  'Cloud  seeding.  'Bacteria.  'Artificial 
precipitation,  'Rainfall,  Ice  nucleation-active  bac- 
teria, Erwinia  herbicola,  Escherichia  coli.  Bacillus 
cereus,  Pseudomonas  syringae. 

Both  gram-positive  and  gram-negative  bacteria 
become  excellent  condensation  nuclei  when  lyo- 
philized  to  dryness.  The  same  freeze-dry  proce- 
dure does  not  inactivate  the  highly  effective  freez- 
ing nuclei  produced  by  ice  nucleation  active  bacte- 
ria. Therefore,  irrespective  of  their  contact  nuclea- 
tion potential,  ice  nucleation-active  bacteria  ought 
to  effect  condensation  freezing  at  -10  C  or  warmer 
in  cloud  systems.  Output  from  a  numerical  cloud 
model  suggests  that  the  condensation  freezing  ca- 
pability of  ice  nucleation-active  bacteria  at  warmer 
temperatures  could  be  exploited  to  produce  rainfall 
from  clouds  too  warm  to  respond  positively  to 
inorganic  nucleants  like  silver  iodide.  (Author's 
abstract) 
W 88-06245 


DROUGHT  TERMINATION  AND  AMELIORA- 
TION: ITS  CLIMATOLOGICAL  PROBABILI- 
TY, 

National  Climatic  Data  Center.  Asheville,  NC. 
T   Karl,  F.  Quinlan.  and  D.  S.  Ezell. 
Journal    of    Climate    and    Applied    Meteorology 
JCAMEJ,  Vol.  26.  No.  9.  p  1198-1209,  September 
1987.  7  fig,  4  tab.  32  ref. 

Descriptors:  'Drought.  'Precipitation,  'Weather 
forecasting,  Palmer  Drought  Severity  Index. 
United  States.  Water  shortage.  Mathematical  anal- 
ysis. 

The  preliminary  Palmer  Drought  Severity  Index 
(PDSI)  is  calculated  and  disseminated  operational- 
ly by  the  National  Oceanic  and  Atmospheric  Ad- 
ministration/U.  S.  Dept.  of  Agriculture's  joint  ag- 
ricultural weather  facility.  On  an  operational  basis, 
this  index  is  more  aptly  described  as  the  Palmer 
Hydrological  Drought  Index  (PHDI)  in  order  to 
differentiate  it  from  its  hindcast  value,  the  PDSI. 
Using  the  PHDI  the  approximate  precipitation  re- 
quired to  ameliorate  or  terminate  any  ongoing 
drought  was  calculated  across  the  U.S.  for  1,  2.  3, 
and  6  months.  The  climatological  probability  of 
receiving  at  least  the  needed  precipitation  was 
calculated  using  the  gamma  distribution.  The  prob- 
ability calculations  indicate  that  in  many  portions 
of  the  country  it  is  quite  unlikely  that  serious 
drought  can  be  terminated  in  a  single  season  or 
even  in  two  seasons.  Due  to  the  varying  climatolo- 
gies across  the  country,  the  probability  of  ending 
or  ameliorating  a  drought  varies  both  spatially  and 
temporally  in  a  systematic  manner  across  the  U.  S. 
The  annual  precipitation  cycle  and  the  probability 
of  receiving  substantial  excess  precipitation  above 
normal  (the  skewness  of  the  precipitation  distribu- 
tion) are  two  important  characteristics  of  drought 
termination  and  amelioration  in  the  Palmer 
Drought  Model.  (Author's  abstract) 
W88-06246 


SEASONAL  AND  INTERANNUAL  TRENDS  OF 
SIERRA  NEVADA  CLOUDS  AND  PRECIPITA- 
TION, 

Electronic  Techniques,  Inc..  Auburn.  CA. 

T.  F.  Lee. 

Journal    of    Climate    and    Applied    Meteorology 

JCAMEJ.  Vol.  26.  No.  9.  p  1270-1276.  September 

1987    7   fig,   3  tab.   8  ref.   Bureau  of  Reclamation. 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 


Conservation  In  Agriculture — Group  3F 


Depl  of  the  Interim  (  ontnu  I  4-CR-8I  03860 

Descriptors  'Storms,  •Cloud  seeding.  •<  louds 
'Precipitation,  Seasonal  variation.  Runoff,  Snow- 
melt.  Rainfall, 

Seasonal  and  interannual  variations  in  Sierra 
Nevada  winter  storms  .iu-  disi  ussed  with  reference 
to  precipitation  augmentation  Seasonal  variations 
occur  with  respect  to  freezing  level,  storm  type, 
vertical  cloud  distribution,  mesoscale  precipitation 
systems,  snowmell  and  runoff  Siansnc.il  results 
from  a  previous  operational  program  suggest  thai 
cold  westerly  storms  yield  increased  precipitation, 
from  cloud  seeding  Case  studies  from  the  Sierra 
Cooperative  Pilot  Project  have  shown  ih.u  post- 
rrontal  conditions,  which  closer)  correspond  to 
cold  westerly  storms,  arc  characterized  by  high 
supercooled  liquid  watei  contents.  Eight  years  o( 
data  from  the  American  River  Basin  were  ana- 
lyzed which  show  that  cold  westerlj  storms  (1)  are 
more  frequent  in  late  winter  and  spring  than  earlier 
in  the  precipitation  season,  and  (2)  contribute 
greater  precipitation  in  seasons  o(  normal  and 
below-normal  precipitation  than  in  above-normal 
seasons  Hydrological  factors  make  these  storms 
attractive  targets  for  precipitation  augmentation. 
(Author's  abstract) 
W88-06248 


MEASUREMENTS  OF  FOG  WATER  DEPOSI- 
TION AND  THEIR  RELATIONSHIPS  TO  TER- 
RAIN FEATURES, 

Atmospheric    Environment    Service.    Downsview 

(Ontario). 

For  primary  bibliographic  entrv  see  Field  7B. 

W88-06249 


APPLICATION  OF  ICE  NUCLEATION  KINET- 
ICS IN  OROGRAPHIC  CLOUDS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  At- 
mospheric Science. 

R.  R  Blumenstein.  R.  M.  Rauber.  L.  O.  Grant,  and 
W.  G.  Finnegan. 

Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ.  Vol.  26,  No.  10.  p  1363-1376,  October 
1987.  13  fig.  1  tab.  26  ref.  NSF  Grant  ATM- 
8407543. 

Descriptors:  *Rainfall.  "Cloud  seeding,  "Artificial 
precipitation.  *Ice  nucleation,  "Chemistry  of  pre- 
cipitation. Silver  iodide.  Sodium  iodide.  Orogra- 
phic precipitation.  Nucleation.  Model  studies. 
Rainfall  area.  Freezing,  Condensation. 

Ice  nucleation  by  Agl-Nal  aerosol  particles  was 
characterized  in  the  Colorado  State  University  iso- 
thermal cloud  chamber  using  the  techniques  of 
chemical  kinetics.  Two  separate  mechanisms  of 
condensation-freezing  ice  nucleation  were  ob- 
served. One  mechanism  occurs  at  water  saturation 
and  is  a  characteristically  slow  process,  with  a 
half-life  of  10-30  min.  The  other  mechanism  occurs 
when  the  environment  is  supersaturated  with  re- 
spect to  liquid  water.  This  mechanism  is  fast,  re- 
quires less  than  a  minute  for  completion,  and  re- 
sults in  a  higher  yield  of  ice  crystals  than  the  slow 
mechanism.  The  mechanism,  rate  and  yield  data 
obtained  were  applied  to  an  orographic  cloud  par- 
ticle trajectory  model  to  assess  the  ice  nucleation 
characteristics  of  Agl-Nal  aerosol  particles  in  the 
temporal  and  spatial  scale  of  an  orographic  cloud. 
The  importance  of  nucleation  mechanism,  rate  and 
yield  were  investigated  to  determine  the  control 
these  parameters  have  in  the  extent  and  location  of 
ice  nucleation  within  the  cloud  and  the  effect  on 
precipitation  distribution.  In  certain  conditions,  ice 
crystal  production  was  prolonged  over  time  and 
space.  Resulting  precipitation  occurred  over  large 
areas.  In  other  conditions,  ice  nucleation  occurred 
primarily  within  a  zone  of  a  few  kilometers.  Pre- 
cipitation then  occurred  in  a  more  restricted  area. 
The  mechanism  and  rates  of  nucleation  therefore 
can  affect  the  targeting  and  analysis  of  seeding 
experiments  in  weather  modification  experiments. 
(Author's  abstract) 
W88-06253 


SODIUM  SALT  TREATED  CATCHMENTS  FOR 
WATER  HARVESTING, 


Agricultural  Research  Service,  rucson.  \/ 
G.W.I  raster.  <■•  R   Dull,  and  I)  II   I  ml 
American    So<  iet)     ol      ^gri<  ulturul     I 

Il.ms.k  lions    I    \  \l    \l    Vol     50.  NO     '.  p  6 
May-June  ll>N7  2  fig,  6  lab.  21)  ref 

Descriptors:  'Water  harvesting.  'Catchment  areas, 

Sodium     compounds,     Precipital Drinking 

water,  Watei   supply,  Runoff,  Sodium  carbonate. 

Sodium  chloride.  Soil  erosion.  Watei  costs 

A  paired  catchment  study  of  field-sized  watei 
harvesting  plots  showed  thai  precipitation  runoff 
efficiencj  from  an  area  treated  with  a  spray  appli- 
cation of  a  sodium  carbonate  salt  solution  at  a  rate 
Of  44.9  g  of  salt  per  sq  m  was  40' ;  of  the  total 
precipitation  compared  to  33?!  from  an  untreated 
catchment  for  a  3-yr  period.  After  3  >r  the  treat- 
ment was  no  longer  effective  Runoff  efficiency 
evaluations  with  a  small  sprinkler  of  a  14-yr  old. 
operational-sized,  runoff-farming  catchment  treat- 
ed vvilh  granulated  sodium  chloride  salt  mixed  into 
the  soil  at  a  rale  of  1 120  g  of  salt  per  sq  m  showed 
that  runoff  was  80%  of  the  total  precipitation  from 
the  treated  areas  compared  to  55%  from  similar 
untreated  areas  Measured  runoff  from  sprinkler 
evaluations  of  treatment  effectiveness  was  higher 
when  distilled  waier  was  used  than  when  using  the 
local  tap  water.  Soil  erosion  was  not  a  problem  on 
soils  which  developed  a  gravel  protective  layer  on 
the  catchment  surface.  Water  costs  from  salt  treat- 
ed catchments  are  estimated  at  $0.08  to  $0.59/1000 
L  in  a  500  mm  rainfall  zone.  (Author's  abstract) 
W88-06343 


APPLICATIONS  OF  FAST  RESPONSE  CON- 
TINUOUS SF6  ANALYZERS  TO  IN  SITU 
CLOUD  STUDIES, 

North  Dakota  Univ.,  Grand  Forks. 

J.  L.  Smith,  and  R   L.  Benner. 

Journal  of  Atmospheric  and  Oceanic  Technologv. 

Vol.  4,  No.  4,  p  599-612,  December  1987.  13  fig,  1 

tab,  1 1  ref. 

Descriptors:  "Measuring  instruments,  "SF6  analyz- 
ers, "Cloud  seeding,  "Cloud  top  mixing.  "Clouds. 
Sulfur  hexafluoride.  Cloud  physics.  Mathematical 
equations.  Plumes,  Tracers.  Ice  formation.  Ice. 

The  airborne  applications  of  two  recently  devel- 
oped analyzers  for  sulfur  hexafluoride  (SF6)  to 
investigations  of  cloud  top  mixing  and  cloud  seed- 
ing are  described.  The  analyzers  were  developed 
by  Aero  Vironment  (AV)  and  by  Washington 
State  University  (WSU).  Both  analyzers  were  ca- 
pable of  detecting  cumulus-scale  plume  features. 
The  more  elaborate  flow  control  mechanism  in  the 
AV  analyzer  was  helpful  in  reducing  the  effects  of 
altitude  on  the  instrument  response,  while  the 
faster  response  and  lower  baseline  noise  level  of 
the  WSU  analyzer  were  necessary  to  detect  many 
plume  features.  A  midcloud  injection  of  SF6  was 
followed  as  it  mixed  through  the  tops  of  a  small 
cumulus  cloud.  The  tracer  plume  was  first  detect- 
ed upshear.  then  mixed  through  the  cloud  top 
region  as  the  cloud  top  began  to  collapse.  A  plume 
of  Agl  cloud  seeding  agent  mixed  with  SF6  was 
used  to  investigate  the  activation  and  growth  of  ice 
particles  in  a  stratocumulus  cloud  which  was  over- 
seeded.  The  SF6  tracer  and  ice  particle  plumes 
remained  colocated  during  the  45  minute  sampling 
period,  except  for  one  region  of  ice  particles  which 
had  begun  to  separate  from  the  SF6  26  minutes 
after  the  cloud  was  treated.  The  growth  of  ice  was 
limited  by  water  vapor  diffusion  into  the  seeding 
plume.  The  measured  tracer  concentrations  were 
used  to  estimate  the  fraction  of  the  seeding  nuclei 
which  had  activated  and  grown  to  detectable  sizes. 
A  maximum  fraction  of  54%  was  observed  17.5 
minutes  after  seeding.  Several  other  applications 
for  SF6  tracer  applications  are  recommended.  (Au- 
thor's abstract) 
W88-06751 


3C.  Use  Of  Water  Of  Impaired 
Quality 


INFLUENCE  OF  SELENIUM,  SALINITY,  AND 
BORON  ON  ALFALFA  TISSUE  COMPOSI- 
TION AND  YIELD, 


.  ill.  j   Authi  •'  ii .    Mh  '  i    Mi  i 
I  oi  primal  \  bibliogt  uphii  end       c  Fii  Id  5< 
06151 


CRUS1      LOKMMION      V\l)    (  I   \\      MIGKA- 
HON  EFFECTS  ON  IM  II  rRATION  it  \  1 1 

1    ilif a  I'niv  .  Riverside   Depl   m  Soil  .mil  I  n 

vironmental  Si  iences 

I  "i    primary    bibliographic   entrj    see   Field   2(i 

W88-06184 


WATER   AND  SALT  TRANSPORT   IN    l)\IIA 
IRRIGATED  ROOT  ZONE 

Agricultural    Univ.,    Wageningen    (Netherlands) 

Depl.  of  Soil  Science  and  Geology 

lor  primary  bibliographic  entry  see  Field  21. 

W88-06443 


REUSE  OF  WASTEWATER  FOR  INDUSTRIAL 
COOLING  SYSTEMS, 

Virginia  Polytechnic  Inst,  and  State  Univ  .  Blacks- 
burg.  Dept.  of  Civil  Engineering 
M.  Rebhun.  and  G.  Engel. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5.  Vol.  60.  No.  2.  p  237-241.  February 
1988.  4  fig.  1  tab,  7  ref. 

Descriptors:  "Water  reuse.  "Wastewater  treatment. 
"Impaired  water  use.  "Petrochemical  refineries. 
"Cooling  water,  Effluents,  Water  quality.  Re- 
claimed water,  Wastewater,  Nitrification.  Chemi- 
cal oxygen  demand.  Acidity,  Stripping  tower. 

Reuse  of  municipal  effluent  for  cooling  systems  in 
a  large  refinery  and  petrochemical  complex  is  de- 
scribed. Quality  criteria  for  the  cooling  water  were 
related  to  scale  formers,  corrosion,  and  biogrowth. 
After  tertiary  lime  treatment  using  sludge  blanket 
precipitator-clarifier  was  applied,  phosphate  re- 
moval, high  reductions  in  alkalinity,  calcium. 
COD.  and  suspended  solids  were  obtained.  A  strip- 
ping tower  reduced  ammonia  concentrations  by 
50%.  Biological  nitrification  eliminated  ammonia 
in  the  circulating  cooling  system.  Acidity  generat- 
ed by  nitrification  neutralized  excess  lime  in  treat- 
ed effluent.  Reclamation  of  wastewater  for  cooling 
saved  millions  of  cubic  meters  of  fresh  water. 
(Author's  abstract) 
W88-06492 


3D.  Conservation  In  Domestic  and 
Municipal  Use 


RESPONSE  OF  COTTON  TO  TREATED  DO- 
MESTIC WASTEWATER  APPLIED  THROUGH 
TRICKLE  IRRIGATION, 

California  State  Univ.,  Fresno.  Center  for  Irriga- 
tion Technology. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-06450 


WESTERN  WATER  FLOWS  TO  THE  CITIES:  A 
SOURCEBOOK, 

For   primary    bibliographic   entry   see    Field    6D. 
W88-06612 


3F.  Conservation  In  Agriculture 


MODEL  FOR  WATER  UPTAKE  AND  DEVEL- 
OPMENT OF  ROOT  SYSTEMS. 

Massachusetts  Inst,  of  Tech..  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  21. 

W88-05928 


INFILTRATION     FROM     IRRIGATION     AD- 
VANCE DATA,  I:  THEORY. 

Texas    Univ.    at    Austin.    Center    for    Research    in 

Water  Resources. 

For    primary    bibliographic    entry    see    Field    2G. 

W88-05937 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 


Group  3F — Conservation  In  Agriculture 


INFILTRATION     FROM     IRRIGATION     AD- 
VANCE DATA,  II:  EXPERIMENTAL, 

New    Mexico  Slate  Univ.,   Las  Cruces.   Depl.  of 
Civil  Engineering. 

For   primary    bibliographic   entry   see   Field   2G. 
W88-05938  ' 


ANALYTICAL  SOLUTIONS  FOR  SURFACE  IR- 
RIGATION, I:  CONSTANT  INFILTRATION 
RATE, 

King  Sand  Univ..  Riyadh  (Saudi  Arabia).  Dept.  of 
Civil  Engineering. 

For  primary  bibliographic-  entry  see  Field  2G. 
W88-05939  ' 


ANALYTICAL  SOLUTIONS  FOR  SURFACE  IR- 
RIGATION, II:  VARIABLE  INFILTRATION 
RATE, 

King  Saud  Univ..  Riyadh  (Saudi  Arabia).  Dept.  of 
Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2G. 
W88-05940  ' 


METHOD    FOR    ANALYZING    FIELD   SCALE 
SURFACE  IRRIGATION  UNIFORMITY, 

Agricultural     Research     Service,     Phoenix.     AZ. 
Water  Conservation  Lab. 

For    primary   bibliographic   entrv   see   Field    2G. 
W88-05942  ' 


MUSKINGUM  MODEL  FOR  FURROW  IRRI- 
GATION, 

Louisiana  State  Univ..  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field    2G. 

W88-05943 


FURROW  ADVANCE  USING  SIMPLE  ROUT- 
ING MODELS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agri- 
cultural Engineering. 
B.  N.  Wilson,  and  R.  L.  Elliott. 
Journal   of  Irrigation   and   Drainage   Engineering 
(ASCE)  JIDEDH.   Vol.    114.   No.    1.   p    104-117. 
February  1988.  7  fig.  2  tab.  9  ref. 

Descriptors:  *Furrow  advance.  *Furrow  irriga- 
tion. "Model  studies.  "Irrigation.  "Statistical  analy- 
sis. "Infiltration.  "Soil  water.  Advance  rates.  Simu- 
lation, Prediction.  Mathematical  studies.  Equa- 
tions. 

Two  models  were  developed  to  predict  the  ad- 
vance rate  of  flow  in  furrows.  The  first  model  used 
a  modified  version  of  Muskingum  flood-routing 
techniques.  The  second  model  was  developed  by 
assuming  that  the  flow  is  approximately  steady 
within  each  furrow  reach.  Both  models  use  power 
functions  to  describe  the  surface  and  subsurface 
profiles.  The  models  were  compared  to  observed 
furrow  data  on  three  different  farms.  For  furrows 
that  quickly  reach  steady-state  infiltration  and  have 
relatively  high  infiltration  losses,  both  models  pre- 
dicted the  advance  times  reasonably  well.  For  fur- 
rows that  gradually  reach  steady-state  infiltration 
and  have  relatively  low  infiltration  losses,  the  Mus- 
kingum model  predicted  observed  values  with 
good  accuracy,  whereas  the  steady  flow-rate 
model  greatly  overpredicted  the  advance  rate. 
(Author's  abstract) 
W88-05944 


PERFORMANCE  FUNCTIONS  OF  BORDER 
IRRIGATION  SYSTEMS, 

Fort  Lewis  Coll..  Durango.  CO.  Dept.  of  Engi- 
neering and  Physics. 

O  El-Hakim.  W.  Clyma.  and  E.  V.  Richardson. 
Journal   of  Irrigation   and    Drainage   Engineering 
(ASCE)  JIDEDH.   Vol.    114,   No.    1,   p    118-129, 
February  1988.  5  fig,  4  tab,  19  ref. 

Descriptors:  "Design  criteria.  "Border  irrigation. 
"Model  studies.  "Irrigation.  "Statistical  analysis. 
"Infiltration.  "Soil  water.  Advance  rates.  Simula- 
tion. Prediction.  Mathematical  studies,  Equations. 

A  set  of  design  functions  that  relate  system  per- 
formance lo  design  variables  in  graded  border  irri- 


gation was  developed  and  verified.  A  dimensional 
analysis  approach  was  used  to  combine  the  inde- 
pendent variables  into  a  reduced  number  of  inde- 
pendent dimcnsionless  parameters.  A  computer 
simulation  model  was  used  to  obtain  the  variation 
of  the  dependent  performance  parameters  with  the 
independent  dimensionless  parameters.  Dimension- 
al analysis  techniques  were  used  to  obtain  function- 
al relationships  between  each  of  the  dependent 
parameters  and  the  independent  dimensionless  pa- 
rameters. Field  data  and  the  Soil  Conservation 
Service's  design  charts  were  used  to  verify  the 
developed  quality  parameter  functions.  (Author's 
abstract) 
W88-05945 


COMPARISON  OF  INFILTRATION  MEASUR- 
ING METHODS  FOR  SURFACE  IRRIGATION, 

Conception  Univ.  (Chile).  Dept.  of  Agricultural 

Engineering. 

For   primary    bibliographic   entry   see   Field    2G. 

W88-05946  " 


DRIP  IRRIGATION  AND  SUBIRRIGATION  OF 
SUGARCANE, 

Florida  Univ..  Gainesville.   Dept.  of  Agricultural 

Engineering. 

S.  F.  Shih. 

Journal   of  Irrigation   and   Drainage   Engineering 

(ASCE)  JIDEDH.   Vol.    114.   No.    1,   p    143-155, 

February  1988.  4  fig,  3  tab.  21  ref. 

Descriptors:  "Drip  irrigation,  "Irrigation.  "Lysi- 
meters,  "Evapotranspiration.  "Sugarcane,  "Soil 
water.  Crop  yield.  Food  crops. 

The  difference  in  sugarcane  evapotranspiration 
(ET),  sugarcane  yield,  and  soil  moisture  content 
between  drip  irrigation  and  subirrigation.  were 
compared  using  four  lysimeters,  each  5.5-m  diame- 
ter by  1.2-m  deep.  Plant  cane  with  two  ratoons 
were  grown.  The  soil  moisture  content  in  the 
profile  with  the  subirrigation  system  was  much 
greater  than  with  the  drip  irrigation  system.  Before 
canopy  closure  of  the  plant  cane,  ET  from  drip 
irrigation  was  significantly  lower  than  from  subir- 
rigation; whereas,  after  canopy  closure  for  the  two 
ratoons,  the  ET  from  drip  irrigation  was  signifi- 
cantly higher  than  from  subirrigation.  About  95  kg 
and  109  kg  of  water  are  required  to  produce  1  kg 
of  cane  yield  for  drip  irrigation  and  subirrigation. 
respectively.  (Author's  abstract) 
W88-05947 


UNIMODAL  SURFACE  IRRIGATION  EFFI- 
CIENCY, 

Texas   Univ.   at   Austin.   Center   for   Research   in 

Water  Resources. 

A.  W.  Blair,  and  E.  T.  Smerdon. 

Journal   of  Irrigation   and   Drainage   Engineering 

(ASCE)  JIDEDH,   Vol.    114,   No.    1,   p    156-168, 

February  1988.  2  fig,  2  tab.  7  ref,  append. 

Descriptors:  "Irrigation  efficiency.  "Surface  irriga- 
tion, Optimization,  Model  studies,  "Irrigation, 
"Statistical  analysis,  "Infiltration.  "Soil  water,  Ad- 
vance rates,  Simulation.  Prediction.  Mathematical 
studies.  Equations.  Agriculture.  Design  criteria. 

A  new  concept  in  surface  irrigation  efficiency, 
termed  deficit/excess  efficiency  has  potential  for 
use  as  an  objective  function  for  optimization  pur- 
poses in  the  design  and  operation  of  on-farm  irriga- 
tion systems.  This  concept,  which  yields  a  unimo- 
dal  function  of  the  volume  of  water  applied,  com- 
bines selected  characteristics  of  application  effi- 
ciency, storage  efficiency,  and  Christiansen's  uni- 
formity coefficient.  Under  normal  conditions,  small 
applications  of  water  produce  high  application  effi- 
ciency, but  a  low  uniformity  coefficient  and  stor- 
age efficiency;  conversely,  large  applications 
produce  a  high  uniformity  coefficient  and  storage 
efficiency,  but  low  application  efficiency.  Thus, 
none  of  these  latter  terms  are  unimodal  functions 
of  the  volume  of  water  applied.  The  proposed 
deficit/excess  efficiency  can  be  modified  according 
to  management  criteria  to  assign  a  benefit  or  penal- 
ty to  the  amount  of  runoff,  deep  percolation,  and 
under  irrigation  in  the  irrigated  field.  Algebraic 
relationships  between  deficit/excess  efficiency  and 


other  efficiency  terms  are  presented.  A  field  exam- 
ple comparing  this  efficiency  term  with  others  is 
provided.  (Author's  abstract) 
W88-05948 


ESTIMATION  OF  STANDARD  DEVIATION  OF 
POTENTIAL  EVAPOTRANSPIRATION, 

Utah   State   Univ.,   Logan.   Depl.  of  Agricultural 

and  Irrigation  Engineering. 

For   primary   bibliographic   entry   see   Field    2D. 

W88-O5950 


FRICTION  CORRECTION  FACTOR  FOR 
CENTER-PIVOT  IRRIGATION  SYSTEMS, 

Wyoming  Univ.,   Laramie.   Dept.  of  Agricultural 

Engineering. 

J.  M.  Reddy.  and  H.  Apolayo. 

Journal   of  Irrigation   and   Drainage   Engineering 

(ASCE)  JIDEDH.   Vol.    114.   No.    1,   p    183-185, 

February  1988.  1  tab.  2  ref. 

Descriptors:  "Friction,  "Correction  factors,  "Irri- 
gation design,  "Hydrodynamics,  "Mathematical 
studies,  Pipes,  Pressure  distribution.  Flow. 

In  the  design  of  pressurized  irrigation  systems, 
selection  of  an  appropriate  pipe  size,  and  of  the 
pressure  distribution  along  the  pipe,  are  important 
parameters.  The  Hazen-Williams  or  the  Darcy- 
Weisbach  equation,  along  with  a  friction  correc- 
tion factor  to  account  for  decrease  in  flow  rate 
along  the  lateral,  is  used  to  estimate  the  pressure 
distribution  and  select  an  appropriate  pipe  size.  A 
new  friction  correction  factor  (F  sub  cp)  was  de- 
rived for  center-pivot  irrigation  systems.  An  equa- 
tion was  used  to  calculate  the  values  of  the  friction 
correction  factor.  F  sub  cp  (n).  as  a  function  of  the 
number  of  sprinklers  on  a  center-pivot  lateral.  The 
friction  loss  obtained  on  a  center-pivot  lateral 
using  the  same  equation  was  compared  with  the 
friction  loss  using  another  equation,  and  the  differ- 
ence was  negligible.  The  values  obtained  for  F  sub 
cp  (n)  using  the  first  equation  are  compared  with 
the  friction  correction  factor  (F)  for  linear  move 
systems  which  was  derived  by  Christiansen.  The 
difference  between  the  two  correction  factors  is 
significant,  as  much  as  40%,  as  the  number  of 
sprinklers  on  the  center-pivot  lateral  increases.  (Al- 
exander-PTT) 
W88-05951 


SUBMERGED  FLOW  CHARACTERISTICS  OF 
THROATLESS  FLUME, 

Concordia   Univ.,   Sir  George  Williams  Campus. 
Montreal   (Quebec).   Dept.   of  Civil   Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 
W88-05952 


EFFECTS  OF  PROLONGED  FLOODING  ON 
SOYBEANS  DURING  EARLY  VEGETATIVE 
GROWTH, 

Arkansas  Univ..  Fayetteville.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  21. 
W88-06104 


SOIL    WATER    DEPLETION    UNDER   CROPS 
ON  RECLAIMED  AND  UNDISTURBED  SOILS, 

North  Dakota  State  Univ..  Mandan.  Land  Recla- 
mation Research  Center. 

For   primary   bibliographic   entry   see   Field    2G. 
W88-06157 


SOIL  WATER  DEFICIT  EFFECT  ON  YIELD, 
LEAF  AREA.  AND  NET  ASSIMILATION  RATE 
OF  THREE  FORAGE  GRASSES:  CRESTED 
WHEATGRASS.  SMOOTH  BROMEGRASS, 
AND  ALTAI  WILDRYE, 

Department  of  Agriculture.  Melfort  (Saskatche- 
wan). Research  Station. 

For  primary  bibliographic  entry  see  Field  21. 
W88-0634O' 


WATER  USE,  YIELD,  AND  DRY  MATTER  AC- 
CUMULATION BY  DETERMINATE  SOYBEAN 
GROWN  IN  A  HUMID  REGION, 
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Arkansas  Uni\  .  Fayetteville  Depl  of  ^crononi) 
For  prirmir)  bibliographic  enirj  see  Field  !D 
w  88  06341 


EVAPOTRANSPIRATION  OF  COOL-SEASON 
rURFGRASSES  l\  IHF  III  Mil)  \(>R|||- 
I    1ST, 

Ion  Lauderdale  Research  and  Education  Center 
I  1 

lor  primurj  bibliographic  entrj  see  Field  1D 
w  ss  06342 


CROP  CANOPY  FUNCTIONS  FOR  SOU.  ERO- 
SION PRFDKTION, 

Missouri  Unix  -Columbia.  Depl.  of  Agronomy. 
Foi  primary  bibliographic  entry  sec  Field  1J 
W88-06346 


CROP  COEFFICIENTS  DERIVED  FROM  RE- 
FLECTED CANOPY  RADIATION:  A  CON- 
CEPT, 

Colorado  Slate  Univ..  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
W  C   Bausch,  and  C.  M.  U.  Neale. 
American     Society     of    Agricultural     Eneineers. 
Transactions  TAAEAJ.  Vol.  30.  No.  3.  p  701-709 
May-June  1987.  II  fig.  1  tab.  37  ret'. 

Descriptors:  'Soil-water-plant  relationships.  *Eva- 
potranspiration.  'Canopy.  'Solar  radiation.  'Statis- 
tical analysis.  Crop  coefficient.  Reflection.  Soil 
physical  properties.  Corn.  Vegetation  effects. 

Similarities  between  the  crop  coefficient  curve  and 
a  vegetation  index  showed  potential  for  modeling  a 
vegetation  index  into  a  crop  coefficient.  Therefore, 
the  possibility  of  directly  estimating  the  crop  coef- 
ficient from  measured  reflectance'properties  of  a 
crop/soil  scene  was  investigated.  Reflected  canopy 
radiation  in  the  0.63  to  0.69  micrometer  and  0.76  to 
0.90  micrometer  band  widths  was  measured 
normal  to  and  two  meters  above  corn  (Zea  mays), 
and  the  normalized  difference  (ND)  vegetation 
index  was  computed.  The  seasonal  ND  curve  was 
curvilinear  and  resembled  the  basal  crop  coeffi- 
cient curve  for  corn.  Leaf  area  index  and  canopy 
shading  were  3.2  and  77.6^.  respectively,  when 
the  ND  reached  its  maximum  value.  A  linear  trans- 
formation of  the  ND  was  developed  by  equating 
the  ND  at  effective  cover  and  for  dry.  bare  soil  at 
the  experimental  site  to  the  basal  crop  coefficient 
at  effective  cover  and  for  dry  soil  evaporation, 
respectively.  This  transformation  produced  a  sea- 
sonal curve  very  similar  to  the  basal  crop  coeffi- 
cient curve  and  was  named  the  basal  spectral  crop 
coefficient.  Crop  coefficients  derived  from  spectral 
measurements  are  independent  of  the  usual  time 
base  parameters,  planting  date  and  effective  cover 
date,  associated  with  traditional  crop  coefficients. 
These  real-time  crop  coefficients  facilitate  irriga- 
tion scheduling  on  a  field-to-field  basis  over  a  large 
region  if  fields  can  be  observed  spectrally,  because 
planting  and  assumed  effective  cover  dates  are  not 
required.  (Shidler-PTT) 
W88-06350 


SPRINKLER  UNIFORMITY  FOR  OSCILLAT- 
ING LOW  WATER  PRESSURE, 

California  Univ..  Davis.  Dept.  of  Agricultural  En- 
gineering. 

D.  J.  Hills.  Y.  Gu,  and  W.  W.  Wallender. 
American     Society     of    Agricultural     Engineers 
Transactions  TAAEAJ.  Vol.  30.  No    1   p  729-734 
May-June  1987.  11  fig,  3  tab,  13  ref. 

Descriptors:  'Sprinkler  irrigation,  'Spray  irriga- 
tion. 'Water  pressure.  'Irrigation  efficiency.  Wind 
effects.  Cost-benefit  analysis.  Energy  costs. 

Field  tests  were  performed  to  assess  the  effect  of  a 
sinusoidal  pressure  oscillation  on  application  uni- 
formity from  impact  sprinklers  and  lawn  sprayers 
The  majority  of  tests  involved  full  grid,  catch-can 
data  from  single  sprinkler  tests.  Three  sprinklers 
operated  simultaneously,  each  with  its  own  catch- 
can  grid,  without  interference  from  the  others. 
Catch-cans  were  constructed  from  100-mm  diame- 
ter and  115-mm  high  metal  cans  with  pressed, 
sharp  lips.  The  cans  were  mounted  on  individual 


platforms  al  equal  elevations  I  In-  tests  lasted  Ihrec 
hours,  except  foi  lawn  sprayet  u-sts  which  lasted 
411  mm.  and  were  conducted  in  earl)  morning 
hours  in  minimize  evaporation  Foi  the  impacl 
sprinklers,  nozzle  size,  nozzle  shape,  ami  operating 
pressure  were  evaluated  under  a  variety  of  wind 
conditions  A  spunkier  fitted  with  a  4  mm  circulni 
nozzle  and  operated  with  a  low  pressure  oscillation 
oi  69  to  207  kl'a,  I  eyele/min,  provided  an  applica- 
tion uniformity  superior  to  that  of  either  a  similarly 
equipped  sprinkler  or  o\k-  equipped  with  .i  J  5  nun 
square  nozzle-both  operated  continuously  at  138 
kPa.  A  comparative  annual  cost  analysis  for  a 
typical  farm  situation  indicates  a  slight  cost  benefit 
for  a  pressure  oscillating  system.  With  higher 
energy  costs,  this  benefit  would  increase  (Shidler- 
PTT) 
W88-06354 


TRICKLE  IRRIGATION  SCREEN  FILTER 
PERFORMANCE  AS  AFFECTED  BY  SAND 
SIZE  AND  CONCENTRATION, 

California  Univ..  Davis.  Dept.  of  Agricultural  En- 
gineering. 

K.  R.  Zeier,  and  D.  J.  Hills. 

American  Society  of  Agricultural  Engineers, 
Transactions  TAAEAJ,  Vol.  30.  No.  3,  p  735-739 
May-June  1987.  7  fig,  2  tab.  1 1  ref. 

Descriptors:  'Trickle  irrigation.  'Filters,  'Screens. 
'Sand.  'Particle  size.  'Sediment  concentration. 
Mathematical  analysis.  Filter  media. 

Sand  particle  size  and  concentration  were  tested 
for  their  effects  on  screen  filter  performance.  Six 
sand  sizes  were  tested  at  two  concentrations  with 
different  filter  mesh  sizes,  and  one  sand  size  was 
further  tested  at  eight  different  sand  concentra- 
tions. Smaller  ratios  of  filter  pore  size  to  sand 
particle  size  caused  greater  weights  of  sand  to 
accumulate  in  the  filter  prior  to  reaching  a  prede- 
termined head  loss  limit  (44.1  kPa).  Larger  parti- 
cles were  observed  to  accumulate  in  the  housing 
whereas  smaller  particles  clogged  the  pores.  In- 
creasing influent  sand  concentrations  also  caused 
greater  weights  of  sand  to  accumulate.  An  equa- 
tion characterizing  screen  filter  plugging  was  de- 
veloped and  used  with  the  data  to  construct  a 
nomogram  of  value  in  predicting  the  filter's  oper- 
ation under  various  conditions.  (Shidler-PTT) 
W88-06355 


IRRIGATION,  DRAINAGE  AND  SOIL  SALINI- 
TY IN  CRACKING  SOILS, 

California  Univ.,  Davis.  Dept.  of  Agricultural  En- 
gineering. 

L.  D.  van  der  Tak.  and  M.  E.  Grismer. 
American     Society     of    Agricultural     Engineers, 
Transactions  TAAEAJ,  Vol.  30,  No.  3,  p  740-744 
May-June  1987.  7  fig.  2  tab.  19  ref. 

Descriptors:  'Border  irrigation.  'Subsurface  drain- 
age, 'Saline  soils,  'Soil  cracks.  Clays,  California, 
Soil  profiles,  Soil  water.  Wettability,  Leaching, 
Irrigation  design.  Drainage  systems. 

A  field  evaluation  of  the  impact  of  soil  cracking  on 
irrigation,  drainage,  and  soil  salinity  was  conduct- 
ed on  a  heavy  clay  soil  in  the  Imperial  Valley  of 
California.  Results  of  the  evaluations  identified  that 
water  movement  within  soil  cracks  controls  the 
water  application  uniformity,  soil  profile  wetting, 
salt  leaching,  and  drain  system  response  to  irriga- 
tion. From  observations  of  a  linear  advance  trajec- 
tory of  the  border  irrigated  field,  crack  volume 
was  estimated  as  1600  sq  m/ha.  Maximum  water 
contents  at  depths  of  approximately  0.7  m  immedi- 
ately following  irrigation  appeared  to  correspond 
with  the  effective  crack  depth.  Drain  response  to 
applied  water  occurred  during  the  irrigation  event 
despite  extremely  low  permeability  of  the  soil.  Soil 
salinity  exceeded  drainwater  salinity  implying  oc- 
currence of  minimal  leaching.  Field  relationships 
between  crack  volume  and  soil  moisture,  and  hy- 
draulic conductivity  of  cracked  soil  and  soil  mois- 
ture would  provide  insight  into  improved  design 
and  management  of  irrigation-drainage  systems  for 
swelling  soils.  (Shidler-PTT) 
W88-06356 


COMPACTION  OF  s\\l)Y  sous  I  or  ixi'i 

<.  \l  l()\  M  \\  U,I\IIM. 

1  lui  yuna    \:'i  ii  iilim. J  I  lni\  ,  lliss.n  (India)   I  >i  r»t 

ol  Soils 

R   P  Agrawal,  II  S  Jhorar,  I  s  Dhankar,  and  M 

Raj 

li  '!!•. Scicm  e  IKsi  I )'    Vol    8    No    I    n  227- 

2^2.  1987  5  tab,  12  rel 

Descriptors   'Compaction,  'Sand)  soil. 'Irrigation 

management,   "Soil   water,   Soil   properties,   l< 

/one.  Crop  yield,  Infiltration,  Irrigation,  Hydraulic 

conductivity. 

Several  irrigation  management  experiments  were 
conducted  at  different  locations  on  sandy  soils  in 
Haryana  State  to  overcome  excessive  permeability, 
poor  soil  moisture  retention  and  storage  in  the  root 

/one.  Subsurface  compaction  to  30-40  cm  depth 
created  by  6  passes  of  a  1.500  kg  tractor-driven 
iron  roller,  24  to  48  h  after  irrigation,  was  found  to 
be  beneficial  in  reducing  irrigation  requirements 
The  yield  of  different  crops  was  not  affected  sig- 
nificantly by  surface  rolling,  except  thai  of  mustard 
which  increased  significantly.  A  slight  increase  in 
subsurface  compaction,  about  0.1  g/cu  cm.  in- 
creased the  soil  moisture  retention  and  reduced  the 
infiltration  rate  and  saturated  hydraulic  conductivi- 
ty. Hydraulic  conductivity  was  a  better  parameter 
than  bulk  density  for  evaluating  the  effect  of  roll- 
ing. The  depth  of  irrigation  water  applied  in  roll- 
ing treatment  was  about  58-7495-  that  of  the  no- 
rolling  control.  Compaction  thus  reduced  water 
input  to  these  sandy  soils  without  adversely  affect- 
ing the  crop  yield.  (Author's  abstract) 
W88-06446 


RESPONSE  OF  MAIZE  TO  THREE  SHORT- 
TERM  PERIODS  OF  WATERLOGGING  AT 
HIGH  AND  LOW  NITROGEN  LEVELS  ON  UN- 
DISTURBED AND  REPACKED  SOIL, 

Commonwealth  Scientific  and  Industrial  Research 
Organization.  Griffith  (Australia).  Centre  for  Irri- 
gation Research. 

For  primary  bibliographic  entry  see  Field  21 
W88-06449 


RESPONSE  OF  COTTON  TO  TREATED  DO- 
MESTIC WASTEWATER  APPLIED  THROUGH 
TRICKLE  IRRIGATION, 

California  State  Univ..  Fresno.  Center  for  Irriga- 
tion Technology. 

For  primary  bibliographic  entry  see  Field  5E 
W88-06450 


ANNUAL  REPORT:  1986. 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  6E 
W88-06572 


DEVELOPMENT  OF  FLOOD-RECESSION 
CROPPING  IN  THE  MOLAPO'S  OF  THE  OKA- 
VANGO  DELTA,  BOTSWANA, 

R.  J.  Oosterbaan.  L.  F.  Kortenhorst.  and  L  H. 
Sprey. 

IN:  Annual  Report:  1986.  International  Institute 
for  Land  Reclamation  and  Improvement.  Wagen- 
ingen (The  Netherlands).  1987.  p  8-29.  6  fig.  6 
photos.  6  ref. 

Descriptors:  'Flood  plains,  'Okavango  River. 
'Botswana.  'Deltas,  'Agriculture,  Economic  as- 
pects, Crop  production.  Farming,  Drought,  Rain- 
fall, Soil  salinity.  Pest  control.  Agricultural  exten- 
sion. Water  resources  development. 

The  Molapo  Development  Project  is  studying  and 
experimenting  with  water  management  and  agro- 
nomic innovations,  as  well  as  with  rural  extension 
programs.  Not  match  is  known  about  the  farming 
communities.  Questions  still  remain  concerning:  (1) 
People's  socio-economic  constraints  and  possibili- 
ties; (2)  The  methods  which  should  be  used  by  the 
extension  worker  to  reach  the  people;  (3)  Which 
farmers  which  are  willing  to  try  out  an  innovation, 
and  which  are  not;  (4)  How  a  farmer  determines 
which  lands  and  crops  to  utilize  in  a  given  season: 
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and  (5)  Whether  farming  is  the  farmers  only  source 
of  income.  If  the  Project  is  to  have  any  chance  of 
success  in  obtaining  a  permanent  increase  in  crop 
production,  it  needs  to  continue  its  activities  in  the 
present  integrated  way.  with  even  stronger  exten- 
sion efforts,  because  an  isolated  action  is  not  only 
likely  to  be  in  vain,  but  also  likely  to  damage  the 
social  and  environmental  equilibrium.  These  activi- 
ties can  include:  (1)  The  Drought-Relief  Program; 
(2)  The  Accelerated  Rain-Fed  Arable  Program; 
and  (3)  The  Arable  Lands  Development  Program. 
For  the  local  human  population,  the  fringes  of  the 
Okavango  Delta  offer  both  a  beautiful  ecological 
setting  and  a  resource  base.  With  careful  planning, 
the  natural  resources  can  support  more  intensive 
agriculture,  provided  that  the  prospective  develop- 
ments aim  at  sustaining,  not  disrupting,  the  envi- 
ronmental and  social  structures.  (See  also  W88- 
06572)  (Lantz-PTT) 
W88-06573 


Initial  efforts  in  the  study  were  focused  on  identi- 
fying potential  lost  opportunities.  The  results  of 
these  efforts  resulted  in  the  following  measures 
being  identified  as  potential  lost  opportunities  in 
the  irrigation  sector:  pumping  plant  efficiency  im- 
provements on  both  existing  and  new  sprinkler 
irrigated  acres;  low-pressure  irrigation  on  new 
sprinkler  acres;  and  mainline  modification  and  fit- 
tings redesign  on  new  sprinkler  acres.  All  of  these 
potential  lost  opportunities  except  fittings  design 
were  subject  to  more  detailed  analyses  through  a 
survey  of  irrigation  equipment  dealers,  pump  re- 
pairers and  county  extension  agents.  The  results  of 
the  survey  indicated  that  only  high-efficiency  elec- 
tric motors  and  correct  pump  selection  methods  on 
existing  and  new  sprinkler  systems  and  low-pres- 
sure irrigation  on  new  handmove/sideroll  systems 
should  be  considered  lost  opportunities.  (Lantz- 
PTT  I 
W88-06593 


WATER  CONTROL  FOR  RICE  CULTIVATION 
IN  SMALL  VALLEYS  OF  WEST  AFRICA, 

R.  J.  Oosterbaan.  H.  A.  Gunneweg.  and  A. 

Huizing. 

IN:   Annual   Report:    1986.   International   Institute 

for  Land  Reclamation  and  Improvement.  Wagen- 

ingen  (The  Netherlands).   1987.  p  30-49,   10  fig,  5 

tab. 

Descriptors:  *Water  control.  *Rice.  "Cultivation, 
♦Africa.  Agriculture.  Irrigation,  Crop  production. 
Farming,  Canals.  Monitoring. 

In  many  West  African  countries,  self-sufficiency  in 
rice  decreased  from  almost  100%  in  1950  to  60% 
in  1980.  The  shortage  of  rice,  and  consequent  large 
imports  of  it.  has  created  official  government  inter- 
est in  the  intensified  agricultural  use  of  the  small 
valleys  in  those  countries.  Of  the  small  valleys  of 
West  Africa,  those  in  the  humid  Equatorial  Forest 
Zone  and  the  sub-humid  Guinea  Savanna  Zone  are 
suitable  for  the  cultivation  of  rice.  The  farming 
families  in  West  Africa  already  make  intensive  use 
of  most  of  the  small  valleys,  although  the  valleys 
form  only  a  minor  part  (<  10%)  of  the  total  area 
farmed  by  a  family.  The  main  emphasis  of  the 
farming  system  is  on  upland  cropping.  Neverthe- 
less, cultivation  in  the  valleys  is  an  important  part 
of  the  system,  producing  rice  and  vegetables 
during  the  rainy  season,  and  vegetables  only  in  the 
dry  season.  The  present  paddy  yields  in  West 
Africa  as  a  whole  are  rather  low  (1.3  ton/ha). 
Among  the  adjustments  that  could  be  made  is  a 
better  control  of  water  in  the  valleys.  While  not 
claiming  to  give  the  final  answer  on  how  to  grow 
more  rice  in  the  small  valleys  of  West  Africa,  this 
paper  discusses  some  possible  ways  to  improve 
water  control  because,  without  it.  no  production 
increase  is  possible.  The  traditional  random-basin 
system,  the  control-drain  system,  the  interceptor- 
canal  system,  the  head-bund  system,  and  the  con- 
tour-bund system,  are  presented,  along  with  system 
for  monitoring  these  water  control  systems.  (See 
also  W88-06572)  (Lantz-PTT) 
W88-06574 


WATER  AND  AGRICULTURE  IN  THE  WEST- 
ERN U.S.:  CONSERVATION,  REALLOCA- 
TION, AND  MARKETS. 

Westview  Press,  Boulder,  Colorado.  Studies  in 
Water  Policy  and  Management  No.  2,  1982.  269  p. 
Edited  by  Gary  D.  Weatherford. 

Descriptors:  *Water  policy.  *Water  management. 
♦Water  conservation.  *Water  allocation.  *Water 
law.  "Western  United  States,  Water  use  efficiency, 
Water  transfer.  Political  aspects.  Irrigation  effi- 
ciency, Consumptive  use.  Water  rights.  Irrigation 
practices.  Irrigation  water.  Legal  aspects. 

One  of  the  major  questions  facing  the  western 
United  States  is  whether  irrigation  water  can  be 
conserved  and  reallocated  to  help  meet  increasing 
nonagricultural  water  demands.  Based  on  interdis- 
ciplinary research  in  several  states,  the  legal,  politi- 
cal, economic,  and  social  issues  involved  in  a  'con- 
serve-and-transfer'  strategy  are  identified  and  ana- 
lyzed. After  an  overview  and  policy  framework  is 
provided  for  considering  the  role  of  conservation 
in  water  management,  case  studies  are  used  to 
illustrate  why  water  conservation  is  not  a  neutral 
policy  or  principle  (demonstrating  how  other  le- 
gitimate values  can  be  adversely  affected  by  a 
single-purpose  pursuit  of  conservation);  the  various 
options  available  for  conservation;  how  realloca- 
tion occurs  in  market  transactions;  and  the  legal 
restrictions  on  the  sale  of  conserved  surplus  water. 
Although  formal  market  mechanisms  are  rudimen- 
tary or  lacking  in  most  areas  of  the  West,  it  is 
suggested  that  more  proficient  markets  will  evolve 
to  measure  the  economic  value  of  agricultural 
water.  It  is  concluded  that  a  'conserve-and-trans- 
fer"  strategy  is  selectively  workable  through  the 
use  of  incentives,  but  that  a  number  of  tradeoffs, 
social  concerns,  and  institutional  constraints, 
which  have  not  been  adequately  recognized  to 
date,  will  have  to  be  dealt  with  by  policymakers  if 
the  strategy  is  to  have  wider  application.  (See 
W88-06633  thru  W88-06637)  (Author's  abstract) 
W88-06632 


LOST  CONSERVATION  OPPORTUNITIES  IN 
THE  PACIFIC  NORTHWEST  IRRIGATION 
SECTOR, 

Battelle  Pacific  Northwest  Labs..  Richland.  WA. 
B.  J.  Harrer.  and  M.  P.  Hattrup. 
Available  from  the  National  Technical  Information 
Service.  Springfield,  VA.  22161,  as  DE87-012503. 
Price  codes:  A03  in  paper  copy.  A01  in  microfiche. 
Report  No.  PNL-6208.  June  1987.  35  p,  4  tab.  3 
ref,  append.  DOE  Contract  No.  DE-AC06-76RLO 
1830. 

Descriptors:  "Irrigation  efficiency.  "Water  conser- 
vation. "Agriculture.  Irrigation  practices,  Sprin- 
kler irrigation.  Pumping,  Irrigation,  engineering. 
Energy  conservation.  Surveys. 

An  analysis  of  'lost  opportunities'  for  energy  con- 
servation in  the  irrigation  sector  of  the  Pacific 
Northwest  region,  is  presented.  Lost  opportunities 
are  generally  defined  as  conservation  measures 
whose  implementation  at  a  later  date  would  be 
substantially  more  expensive  or  less  effective  in 
saving  energy  than  would  current  implementation. 


INSTITUTIONAL  FRAMEWORK  FOR  AGRI- 
CULTURAL WATER  CONSERVATION  AND 
REALLOCATION  IN  THE  WEST:  A  POLICY 
ANALYSIS,  , 

California  Univ..  Santa  Barbara.  Dept.  of  Political 

Science.  . 

For  primary  bibliographic  entry  see  Field  6E. 

W88-06633 


FACTORS  UNDERLYING  IRRIGATION  EFFI- 
CIENCY IN  THE  TULARE  BASIN  OF  CALI- 
FORNIA, „     xi 

John  Muir  Inst.,  Berkeley,  CA.  Center  for  Natural 
Resource  Studies. 

G.  Weatherford,  D.  Mann.  S.  Riley.  D.  Birch,  and 
A.  Marsh. 

IN:  Water  and  Agriculture  in  the  Western  U.S.: 
Conservation.  Reallocation,  and  Markets.  West- 
view  Press.  Boulder,  Colorado.  1982.  p  53-106,  6 
fig,  1  tab,  54  ref. 

Descriptors:  "Irrigation  efficiency,  "Water  conser- 
vation, "Water  transfer,  "Water  use  efficiency, 
"California.   Water  policy.   Water  law.   Irrigation 


practices.  Water  allocation,  Appropriation.  Water 
rights.  Case  studies. 

The   range   of  factors,   conditions,   and   incentives 
which,   according   to   water   managers   and   water 
users,   appear   to   influence  on-farm   and   off-farm 
decisions    bearing    on    water    use    efficiency    and 
water  conservation  in  the  Tulare  Basin  is  identi- 
fied. Information  was  collected  in  the  secondary 
literature   on   water   supply   and    use,   and    water 
agencies  in  the  Tulare  Basin.  Interviews  of  farm- 
ers, water  district   managers,  and  farm  technical 
advisors  were  conducted  to  define  ideas  of  water 
use    efficiency    and    water    conservation.    Results 
showed   that   there  was  a  contrast   in   water   use 
efficiency  in  different  parts  of  the  basin  caused  by 
differences  in  the  physical  and  institutional  charac- 
teristics of  the  east  and  west.  Lower  estimates  of 
east  side  on-farm  and  off-farm  efficiencies  may  not 
take  adequately  into  account  possible  benefits  or 
efficiencies  gained  from  groundwater  recharge  and 
storage.    In   general,    in    terms   of  the   traditional 
formula  used  to  determine  water  management  effi- 
ciency, the  west  side  is  more  efficient  than  the  east 
side.    Several    conclusions   and    recommendations 
drawn  from  the  study  include:  the  need  to  define 
terms   of  water   conservation;   the   need   to   base 
judgments  on  physical  reality;  the  need  to  obtain 
more  information;  the  need  to  target  opportunities 
for  water  savings;  the  need  to  build  on  proven 
incentives;   the   need    to   strengthen   and   reorient 
technical   assistance,   and   the  need   for  a  mix  of 
regulation,    subsidization    and    market    incentives. 
The  prospects  and  limitations  of  institutions  carry- 
ing out  these  recommendations  in  the  Tulare  Basin 
are  discussed.  (See  also  W88-06632)  (Geiger-PTT) 
W88-06634 


NAVAJO  INDIAN  IRRIGATION  PROJECT:  A 
STUDY  OF  LEGAL,  POLITICAL,  AND  CUL- 
TURAL CONFLICT, 

New  Mexico  Univ.,  Albuquerque.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-06635 


WILLINGNESS  TO  PLAY:  ANALYSIS  OF 
WATER  RESOURCES  DEVELOPMENT  IN  AR- 
IZONA, 

Arizona  Univ.,  Tucson.  Dept.  of  Political  Science 
For  primary  bibliographic  entry  see  Field  6E. 
W88-06636 


WATER  REALLOCATION,  MARKET  PROFI- 
CIENCY, AND  CONFLICTING  SOCIAL 
VALUES, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Eco- 
nomics. 

For  primary  bibliographic  entry  see  Field  6D. 
W88-06637 

AQUA,  A  MODEL  TO  EVALUATE  WATER 
DEFICITS  AND  EXCESSES  IN  TROPICAL 
CROPPING.  I.  BASIC  ASSUMPTIONS  AND 
YIELD, 

Costa  Rica  Univ.,  San  Jose.  Dept.  of  Agricultural 

Engineering. 

R.  Radulovich. 

Agricultural  and  Forest  Meteorology.  Vol.  40,  No. 

4,  p305-321,  September  1987.  7  fig,  4  tab,  28  ref. 

Descriptors:  "Waterlogging.  "Model  studies. 
"Water  deficit.  "Evapotranspiration.  "Crop  yield, 
"Precipitation.  "Tropical  regions.  Costa  Rica. 
Computers.  AQUA.  Hydrologic  budget. 

A  practical  model  that  considers  both  deficits  and 
excesses  as  days  of  stress.  AQUA,  was  developed 
and  validated  against  crop  yields  from  Northwest- 
ern Costa  Rica"  AQUA  is  based  on  daily  water 
balance  calculations,  and  inputs  are:  Daily  precipi- 
tation- averages  of  monthly  potential  evapotran- 
spiration; and  crop  and  growth  stage  parameters 
that  affect  crop  available  water  and  crop  evapo- 
transpiration. and  determine  the  minimum  amount 
of  precipitation  that  produces  excess.  Daily  calcu- 
lated monthly  deficit  (mm)  and  number  of  days  in 
month  deficit  were  equivalent  for  different  stations 
and  crop  available  water  values.  Simpler  methods. 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 


Conservation  In  Agriculture — Group  3F 


precipitation  month  evapotranspiration  month  mid 
precipitation  month  evupotrunspiroiion  month 
yielded  different  relationships  aguinsi  it.i\  x  in 
month  with  eithei  deficit  01  excess  foi  thediffereni 
crop  available  watei  values  considered  Deficit  und 
stress(deficil  excess)  indices,  based  on  numbei 
of  days,  were  validated  against  two  planting  dates 
of  maize  .  and  one  each  •.■>(  rice  and  beans  leu 
years  of  yield  data  were  available  foi  rice,  only  six 
roi  the  othei  crops  Highly  significant  (p  0.01) 
correlations  were  found  between  the  indices  and 
yields  of  rice  and  second  maize  planting  Coeffi 
cients  of  determination  (r  squared),  the  fraction  (or 
percentage)  of  yield  variations  explained  were,  for 
rice.  0.83  foi  Deficit  Index  and  0.90  for  Stress 
Index,  and  foi  maize,  0  B5  (Deficit  Index)  and  0  S7 
(Stress  Index)  For  the  first  maize  planting  r 
squared  values  were  0.161  (p  <  0.1)  and  0  67  (p  < 
0.05)  for  Deficit  IikIc\  and  Sues  Index,  respec- 
tively. Correlations  against  bean  yields  were 
poorer:  nevertheless,  r  squared  values  were  04') 
(N  S.)  and  0.60  (p  <  0  01)  for  Deficit  Index  and 
Stress  Index,  respective!}  Considering  excesses 
improved  yield  explanation  in  all  cases,  validating 
the  methodolog)  selected.  1  he  use  of  AQUA 
could  provide  a  powerful  and  low-cost  tool  for 
regionalization,  yield  prediction,  and  rainfed  crop 
management  in  the  ironies.  (Roxeman-PTT) 
W88-06725 


AIRBORNE  DETERMINATION  OF  REGION- 
AL WATER  USE  EFFICIENCY  AND  EVAPO- 
TRANSPIRATION: PRESENT  CAPABILITIES 
AND  INITIAL  FIELD  TESTS, 

Macdonald  Coll..  Ste.  Anne  de  Bellevue  (Quebec). 

Dept.  of  Renewable  Resources. 

For  primary  bibliographic  entry  see  Field  7B 

W88-06726 


CHANCE-CONSTRAINED  OPTIMAL  WIND- 
MILL IRRIGATION  SYSTEM  DESIGN, 

Onssa  Univ.  of  Agriculture  and  Technology.  Bhu- 

baneswar  (India). 

R.  K.  Panda.  T.  K  Sarkar.  and  A.  K. 

Bhattacharya. 

Agricultural  Water  Management  AWMADF  Vol 

12.  No.  4.  p  279-291.  July  1987.  1  fig.  8  tab,  18  ref. 

Descriptors:  "Windmills.  "Irrigation  engineering, 
*Crop  production.  *Water  demand.  Mathematical 
equations.  Profit.  Decision  making.  India.  Eco- 
nomic aspects. 

A  methodology  was  developed  to  enable  decision 
making  with  regard  to  reservoir  size  and  optimal 
crop  plan  for  a  windmill  irrigation  system.  Wind 
speed  and  hence  the  windmill  discharge  were 
treated  as  stochastic  variables,  and  the  water 
pumped  by  a  windmill  was  computed  for  different 
probabilities.  Considering  the  probability  of  non- 
availability of  a  given  quantity  of  pumped  water  as 
the  risk,  reservoir  sizes  to  meet  various  daily  de- 
mands were  computed.  The  available  water  sup- 
plies were  then  optimally  allocated  among  differ- 
ent crop  activities  and  the  profits  were  calculated. 
The  annual  profits  were  converted  to  the  total 
profit  over  the  amortization  period.  The  solution 
which  gave  the  maximum  profit  was  considered  to 
be  the  best  choice.  The  most  profitable  windmill 
irrigation  system  can  effectively  irrigate  an  area  of 
2.76  ha  and  yield  an  assured  annual  profit  of  nearly 
0.089  million  rupees  (US  $1.00  =  12  Indian  rupees' 
approximately).  (Author's  abstract) 
W88-06731 


CLIMATE-NORMALIZED      COTTON       LEAF 

Sr^™,w?SJENTIALS  FOR  IRRIGATION 
SCHEDULING, 

California   Univ.,   Davis.   Dept    of  Land.   Air  and 

Water  Resources. 

D.  W.  Grimes.  H.  Yamada,  and  S.  W.  Hughes. 

Agricultural  Water  Management  AWMADF  Vol 

12.  No.  4.  p  293-304.  July  1987.  5  fig,  1  tab,  25  ref 

Descriptors:  "Irrigation  design,  "Leaves,  "Water 
potentials,  "Cotton,  Crop  production.  Plant  physi- 
ology. Evaporation.  San  Joaquin  Valley,  Califor- 
nia, Transpiration. 

Pressure  chamber  measurements  of  leaf  water  po- 
tential  provide   a   useful    means   to   quantify   plant 


responses  in  both  research  and  managerial  circum 
stances  However,  dttj  to-doj  variations  in  climati< 
parameters  uffeel  transpiration  rate  and  cause  pro 
portionate  variability  in  leufwatei  potential  values 
thai  .in  lead  to  significant  errors  in  forecasting  a 
needed  irrigation  A  procedure  was  developed 
from  field  studies  in  the  San  Joaquin  Valley,  Cali- 
fornia, thai  allows  cotton  leaf  watei  potentials  [o 
be  adjusted  to  common  climatic  evaporative 
demand  conditions  I  he  derived  adjustment  fac- 
tors are  sensitive  to  increased  soil-plani  flow  resist- 
ances encountered  during  drying  cycles  between 
irrigations  Validation  o\'  the  procedure  was  suc- 
cessful for  all  climatic  conditions  and  contrasting 
plain  ages  of  an  entire  growing  season.  (Author's 
abstract) 
W8S-06732 


EFFECTS  OF  CROP  AND  SURFACE  IRRIGA- 
TION METHOD  ON  WATER  INTAKE  RATE 
OF  SOIL. 

Auburn   Univ.,   AL.   Dept.  of  Agricultural   Engi- 
neering. 
K.  H  Yoo. 

Agricultural  Water  Management  AWMADF  Vol 
12.  No.  4.  p  305-310.  July  1987.  1  fig.  3  tab.  8  ref. 

Descriptors:  "Infiltration,  "Irrigation  design,  "Soil 
water.  "Border  irrigation,  "Furrow  irrigation. 
"Kostiakov  equation.  Infiltrometers.  Crop  produc- 
tion. Alfalfa.  Potatoes. 

Two  surface  irrigation  methods  on  three  crop 
fields  (border  irrigated  alfalfa  and  furrow-irrigated 
potatoes)  in  southeast  Idaho,  were  tested  to  deter- 
mine their  effects  on  the  parameters  of  the  Kostia- 
kov equation.  A  double-ring  infiltrometer  was  used 
to  measure  the  water  intake  rate  of  the  border 
irrigated  fields.  The  border-irrigated  fields  showed 
higher  values  of  the  intercept  of  the  Kostiakov 
equation  than  the  furrow-irrigated  fields  for  a 
given  soil.  This  means  that  the  border-irrigated 
fields  have  a  higher  initial  intake  rate  than  that  of 
the  furrow-irrigated  fields.  The  intercepts  obtained 
by  the  inflow-outflow  method  were  lower  than 
that  by  the  double-ring  infiltrometer  but  the  expo- 
nents did  not  differ  significantly.  (Author's  ab- 
stract) 
W88-06733 


WATER  USE  AND  YIELD  RESPONSE  OF 
WHEAT  TO  IRRIGATION  AND  NITROGEN 
ON  AN  ALLUVIAL  SOIL  IN  NORTH  INDIA, 

Central  Soil  and  Water  Conservation  Research  and 
Training  Inst.,  Dehra  Dun  (India). 
P.  N.  Singh,  B.  P.  Joshi,  and  G.  Singh. 
Agricultural  Water  Management  AWMADF  Vol 
12,  No.  4.  p  311-321,  July  1987.  5  fig.  2  tab.  28  ref. 

Descriptors:  "Alluvial  soils,  "Wheat.  "Crop  yield, 
"Irrigation  efficiency.  "Pan  evaporation,  "Nitro- 
gen, "Fertilization,  "Water  use  efficiency,  India 
Field  studies. 

Field  studies  were  conducted  for  four  years  on 
alluvial  soils  of  North  India  to  determine  the  water 
use,  water  use  efficiency,  and  yield  performance  of 
a  semi-dwarf,  high-yielding  wheat  variety  (Triti- 
cum  aestivum  L.)  in  response  to  irrigation  schedule 
and  nitrogen  fertilization.  Irrigation  scheduling 
was  based  on  different  ratios  between  irrigation 
water  and  cumulative  pan  evaporation  (IW/CPE). 
Irrigation  of  6  cm  depth  were  applied  on  the  basis 
of  IW/CPE  ratio  of  0.45.  0.60,  0.75,  and  0.90.  Pan 
evaporation  data  were  recorded  daily  using  stand- 
ard USWB-Class  A  Open  pan  (as  prescribed  by  the 
India  Meteorological  Department)  located  at  Re- 
search Farm.  Selakui,  Dehradun  where  the  experi- 
ment was  conducted.  The  CPE  values  were  com- 
puted for  each  year  individually.  The  crop  was 
fertilized  with  nitrogen  at  the  rate  of  0.  60,  and  120 
kg/ha.  The  yield  and  yield  attributes  were  highest 
and  irrigation  efficiency  was  at  a  maximum  when 
irrigation  was  applied  at  an  IW/CPE  ratio  of  0.75 
in  a  normal  rainfall  year  and  at  0.90  in  a  low 
rainfall  year.  Water  use  efficiency  decreased  with 
increasing  irrigation  frequency.  Nitrogen  fertiliza- 
tion increased  the  yield  of  wheat  linearly  and  was 
maximum  at  120  kg  N/ha.  (Author's  abstract) 
W88-06734 


MODI  I  I  l\(,  Ol    \  III  I)  Ol    \\l\||  |<  Win    \| 
AS     \    II  \(   ||()N    ()|     SOU     WANK     \\   \|| 

ABILITY, 

Soil  and  Watei  Research  Inst.,  rchran  (Iran) 

Foi    primal  \    bibl raphi<    entrj    see  Fici 

W88-06735 


TILE  DRAIN   DISCHARGE   UNDER   nil  I  I  u 
ENT  CROPS, 

Guelph  Univ,  (Ontario)    School  of  Engineering 
G  J  Bryant,  l<  W  [rwin,  and  J  A  Stom 
Canadian    Agricultural     Engineering    CAEOAI 

Vol   29,  No   2,  p  1 17-122.  1987  6  fig,  5  lab    12  ref 

Descriptors     "Tile    drainage.    *Cla\    loam.    "Soils. 
"Agricullural    runoff.    Fertility,    Corn,    Blueerass 

Oals,  Alfalfa 

Tile  drain  discharge  for  a  14-yr  period  was  exam- 
ined to  determine  the  effeel  of  crop  cover  on  the 
flow,  Discharge  characteristics  were  analyzed 
from  12  drainage  research  plots  having  fertilized 
and  nonfertilized  crops  m  a  4-yr  rotation  of  corn- 
oals-alfalfa-alfalfa.  continuous  bluegrass  and  con- 
tinuous corn.  Fertilized  crops  contributed  a  greater 
volume  of  drain  flow  than  unfertilized  crops.  The 
major  contribution  to  dram  discharge  occurred  in 
March  and  April.  Continuous  corn  and  bluegrass 
contributed  a  larger  drainage  volume  than  rotation 
crops.  The  effect  of  crop  cover  on  drainage  was 
the  least  for  a  2-yr  return  period.  The  analysis 
indicates  that  the  crop  grown  and  level  of  fertility 
have  an  important  effect  on  tile  dram  discharge  in 
Brookston  clay  loam  soils.  (Author's  abstract) 
W88-06782 


SUBSURFACE  IRRIGATION  AND  DRAINAGE 
ON   SANDY  SOIL   IN   SOUTHERN   QUEBEC, 

Sind  Agriculture  Univ.,  Tandojam  (Pakistan). 
N.  A.  Nemon.  B.  von  Hoyningen  Huene,  J 
Gallic-hand,  and  R.  S.  Broughion. 
Canadian     Agricultural     Engineering     CAEOAI 
Vol.  29,  No.  2.  p  137-142.  1987   4  fig.  7  tab.  8  ref 

Descriptors:  "Subsurface  irrigation,  "Irrigation. 
"Subsurface  drainage.  Agriculture.  Maize.  Water 
table.  Soil  water.  Root  zone. 

An  experiment  was  conducted  in  1982-83  on  fiat 
sandy  soil  in  southern  Quebec  to  study  the  feasibili- 
ty of  subsurface  irrigation  in  this  region.  The  field 
experiment  was  designed  on  10  ha  with  two  treat- 
ments and  eight  replicates  These  treatments  con- 
sisted of  irrigated  and  nonirrigated  maize  plots. 
The  subsurface  irrigation  raised  the  water  table 
satisfactorily  to  a  predefined  water  table  position. 
This  resulted  in  adequate  water  supply  to  the  crop 
root  zone.  Subsurface  irrigation  treatment  pro- 
duced grain  maize  yields  twice  as  high  as  the 
nonirrigated  treatment.  (Author's  (Sand-PTT) 
W88-06784 


PERFORMANCE  OF  LOW-PRESSURE 

CENTER-PIVOT     SPRINKLER     IRRIGATION 
SYSTEMS  IN  SASKATCHEWAN, 

Saskatchewan  Univ..  Saskatoon.  Dept.  of  Agricul- 
lural Engineering. 

K.  P.  Thooyamani.  and  D.  I.  Norum. 
Canadian     Agricultural     Engineering     CAEOAI 
Vol.  29,  No.  2.  p  143-148.  1987.  8  fig,  2  tab,  8  ref. 

Descriptors:  "Sprinkler  irrigation,  "Irrigation  engi- 
neering. Agriculture.  Design  criteria. 

Uniformity  of  water  distributions  under  six  low- 
pressure  center-pivot  sprinkler  irrigation  systems 
was  measured  to  evaluate  the  systems.  For  a  uni- 
form overlapped  spray  pattern,  uniformity  of 
water  distributions  as  per  design  was  estimaled 
from  sprinkler  charts  for  each  system.  This  design 
uniformity  was  compared  to  uniformities  measured 
under  field  conditions  to  find  the  suitability  of 
design  and/or  management  of  the  systems  for  field 
conditions.  The  low-pressure  center-pivot  systems 
were  poorly  designed  for  sprinkler  discharge  rates, 
but  the  resulting  uniformity  of  overlapped  spray 
pattern  was  not  properly  considered.  Thus,  there  is 
room  for  improvemenl  in  the  design  of  low-pres- 
sure center-pivol  systems.  (Author's  abstract) 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 


Group  3F — Conservation  In  Agriculture 


W88-06785 


APPLICATION  RATES  AND  UNIFORMITY 
UNDER  CENTER-PIVOT  SPRINKLER  IRRI- 
GATION SYSTEMS  USING  SPRAY  NOZZLES, 
Saskatchewan  Univ..  Saskatoon.  Dept.  of  Agricul- 
tural Engineering. 

K.  P.  Thooyamani.  D.  1.  Norum,  and  S.  Dubetz. 
Canadian     Agricultural     Engineering     CAEOA1. 
Vol.  29.  No.  2.  p  144-154.  1987.  9  fig.  1  tab.  5  ref. 
Department  of  Supply  and  Services.  Government 
of  Canada,  contract  OSU8 1-00005. 

Descriptors:  ".Sprinkler  irrigation.  'Irrigation  engi- 
neering. Computer  models.  Agricultural  runoff. 

Uniformity  of  water  application  in  circular  and 
radial  directions  under  various  center-pivot  irriga- 
tion systems  using  spray  nozzles  was  recorded  in 
the  field  on  farmer-operated  systems.  For  the  eight 
systems  studied,  the  average  application  was  15.2 
mm  and  the  Christiansen  uniformity  coefficient 
values  were  all  80%.  A  computer  model  was  de- 
veloped to  simulate  field  water  application  distri- 
butions using  single  sprinkler  distributions  that  had 
been  determined  in  the  laboratory.  These  distribu- 
tions were  used  to  predict  potential  runoff  rates 
under  various  operating  conditions.  Simulation 
showed  that  it  is  possible  to  obtain  a  high  uniformi- 
ty coefficient  with  any  spray  pattern  provided  the 
nozzles  are  spaced  properly;  however,  the  result 
may  be  an  application  rate  that  is  great  enough  to 
produce  runoff  (Author's  abstract) 
W88-06786 


VARIABILITY  OF  YIELD  OF  AN  IRRIGATED 
CROP  AND  ITS  CAUSES:  1.  STATEMENT  OF 
THE  PROBLEM  AND  METHODOLOGY, 

Agricultural    Research    Organization,    Bet-Dagan 

(Israel).  Inst,  of  Soils  and  Water. 

E.  Bresler.  and  G.  Dagan. 

Water  Resources  Research  WRERAO,   Vol.   24. 

No.  3.  p  381-387.  March  1988.  24  ref. 

Descriptors:  "Agriculture.  "Irrigation.  *Crop 
yield.  "Mathematical  models.  *Soil  water.  Water 
quality.  Model  studies. 

Crop  yield  depends  on  a  large  number  of  soil-, 
water-,  and  atmosphere-related  parameters.  Some 
of  these  parameters  are  spatially  variable  and  most 
of  them  are  subject  to  uncertainty.  Consequently, 
the  yield  is  also  spatially  variable  and  its  prediction 
is  uncertain.  A  study  was  conducted  to  (1)  estimate 
the  degree  of  yield  variability  as  a  function  of 
variability  of  various  parameters  and  (2)  attempt  to 
single  out  those  parameters,  the  variability  of 
which  are  estimated  to  have  the  largest  impact 
upon  the  variability  of  yield  of  an  irrigated  crop. 
The  first  part  of  the  study  presents  the  general 
methodology  developed  in  order  to  achieve  these 
aims.  It  consists  of  i  numerical  deterministic  model 
which  predicts  crop  yield  relative  to  its  potential 
yield  for  a  given  irrigation  regime  and  quality  of 
water  and  for  given  soil  and  atmospheric  condi- 
tions. The  model  is  used  to  derive  the  values  of 
expectation  and  variance  of  the  relative  irrigated 
crop  yield  as  functions  of  these  values  of  the 
various  parameters.  (See  W88-06795  thru  W88- 
09796)  (Author's  abstract) 
W88-06794 


VARIABILITY  OF  YIELD  OF  AN  IRRIGATED 
CROP  AND  ITS  CAUSES:  2.  INPUT  DATA  AND 
ILLUSTRATION  OF  RESULTS, 

Agricultural    Research    Organization.    Bet-Dagan 

(Israel)   Inst,  of  Soils  and  Water. 

For   primary   bibliographic   entry   see   Field    2G. 

W88-06795 


VARIABILITY  OF  YIELD  OF  AN  IRRIGATED 
CROP  AND  ITS  CAUSES:  3.  NUMERICAL  SIM- 
ULATION AND  FIELD  RESULTS, 

Tel-Aviv  Univ.  (Israel).  School  of  Engineering. 
G.  Dagan.  and  E.  Bresler. 

Water  Resources  Research  WRERAO.  Vol.  24, 
No.  3,  p  395-401,  March  1988.  2  fig.  2  tab.  14  ref 

Descriptors:  "Irrigation.  "Crop  yield.  ♦Mathemati- 
cal models.  "Simulation  analysis,  "Soil  properties. 


Mathematical    models.    Model    studies.    Hydraulic 
properties.  Probability  distribution. 

The  prediction  of  yield  variability  of  an  irrigated 
crop,  as  influenced  by  the  uncertainty  of  soil,  plant, 
and  boundary  conditions  parameters,  and  an  inves- 
tigation through  numerical  simulation,  using  the 
probability  theory  apparatus,  were  tested  against 
field  data.  Among  the  large  number  (19)  of  param- 
eters, six  which  have  a  significant  impact  on  yield 
variability,  were  singled  out.  These  include  two 
plant  parameters  with  an  average  relative  contribu- 
tion of  23%.  three  soil  hydraulic  parameters  with  a 
relative  impact  of  47%.  and  one  irrigation  bounda- 
ry condition  parameter,  related  to  the  nonunifor- 
niity  of  water  application,  with  30%  average  con- 
tribution upon  yield  variability.  An  additional  set 
of  results  was  related  to  the  yield  coefficient  of 
variation.  Its  range  was  simulated  to  be  generally 
between  0.3  and  1,  with  an  average  of  approx.  0.6. 
A  similar  range,  but  with  a  somewhat  lower  aver- 
age was  measured  in  the  field.  The  detection  of  the 
parameters  of  large  impact,  obtained  by  both  simu- 
lation and  field  validation,  give  an  indication  of 
weak  links  which  require  further  investigation,  and 
for  which  collection  of  field  data  is  important.  (See 
W88-09794  thru  W88-09795)  (Author's  abstract) 
W88-06796 

4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


AQUATIC  WEED  BIOMASS  DISPOSAL: 
EFFECT  ON  SOIL  ORGANIC  MATTER, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 

Dept.  of  Soils  and  Crops. 

R.  L.  Tate,  and  D.  N.  Riemer. 

Journal  of  Environmental  Quality  JEVQAA.  Vol. 

17.  No.  1.  p  163-168.  January-March  1988.  5  fig.  4 

tab.  28  ref.  New  Jersey  Agric.  Exp.  Station  Pub. 

D-15288-1-86. 

Descriptors:  "Aquatic  weed  control.  "Soil  amend- 
ments. "Biomass.  "Weeds,  "Mulching,  "Tomatoes, 
"Soil  organic  matter.  Organic  carbon.  Nitrogen 
compounds,  Dehydrogenase.  Kjeldahl  procedure, 
Soil  water.  Loams. 

Aquatic  weed  biomass  was  amended  to  field  plots 
of  a  Freehold  sandy  loam  (Typic  Hapludults) 
either  as  a  mulch  or  incorporated  into  the  surface 
soil  with  the  objective  of  determining  the  potential 
for  using  soil  as  a  repository  for  excess  weed 
biomass  and  for  using  this  biomass  to  augment  soil 
organic  matter  levels  and  associated  biological 
processes.  Potential  and  actual  dehydrogenase  ac- 
tivities, soil  organic  C,  total  Kjeldahl  N.  and  the 
C/N  ratio  of  the  soil  were  measured.  Tomato 
plants  (Lycopersicon  esculentum  Mill.)  were 
grown  in  the  plots.  Amendment  of  the  soil  with 
aquatic  weeds  annually  for  up  to  3  yr  resulted  in 
two-  to  threefold  increases  in  actual  and  potential 
dehydrogenase  and  total  Kjeldahl  N.  No  consistent 
effect  of  inclusion  of  nitrogenous  fertilizer  with  the 
aquatic  weed  amendments  was  detected.  Analysis 
of  the  data  with  multiple  linear  regression  tech- 
niques indicated  that  total  Kjeldahl  N  and  soil 
moisture  were  major  controllers  of  both  potential 
and  actual  dehydrogenase  activities.  The  results 
suggest  that  aquatic  weeds,  whether  added  as  a 
mulch  or  incorporated  into  the  surface  of  the  soil 
profile,  have  little  effect  on  soil  C.  at  least  in  the 
short  run.  but  have  a  positive  impact  on  the  eco- 
system through  augmentation  of  the  soil  organic  N 
pools  and  increased  microbial  activity.  (Author's 
abstract) 
W88-06161 

LINCOLN    FLOOD   ALLEVIATION   SCHEME. 

Anglian  Water  Authority.  Lincoln  (England).  Lin- 
coln Div. 

M.  J.  Wakelin.  T.  G.  Walker,  and  D.  Wilson. 
Proceedings  of  Ihe  Insititution  of  Civil  Engineers 
PCIEAT.  Vol.  82.  Part  1.  p  755-776.  August  1987. 


13  fig.  1 1  tab.  2  ref,  2  append. 

Descriptors:  "Flood  plain  management.  "Flood 
control.  "Channeling.  Hydrologic  data.  River 
Witham.  England,  Floodwater,  Water  control, 
Construction  methods,  Washlands. 

This  paper  deals  with  the  design  and  construction 
of  a  major  flood  alleviation  scheme  that  uses  con- 
trolled washlands  as  an  economic  alternative  to 
conventional  channel  improvements.  The  need  for 
a  scheme  is  explained  by  reference  to  the  existing 
channel  system  (River  Witham,  England)  and 
recent  near-miss  events.  Details  are  given  of  the 
hydrological  calculations,  benefit  assessments  and 
options  investigated  that  culminated  in  the  identifi- 
cation of  the  best  scheme.  Difficulties  in  promoting 
this  type  of  scheme  are  highlighted.  The  compo- 
nents of  the  scheme  are  outlined  and  construction 
of  the  first  washland  described.  Operation  of  the 
washlands  is  discussed.  (Author's  abstract) 
W88-06187 


METHOD  FOR  MANAGING  RIVER  ABSTRAC- 
TIONS AND  PROTECTING  THE  ENVIRON- 
MENT, 

Humphreys  (Howard)  and  Partners,  Leatherhead 
(England). 

P.  J.  Drake,  and  J.  D.  F.  Sherriff. 
Journal  of  the  Institution  of  Water  and  Environ- 
mental   Management,    Vol.    1.    No.    1.    p    27-38, 
August  1987.  5  fig.  4  tab. 

Descriptors:  "Water  management.  "Catchment 
areas,  "Water  control.  "Water  supply.  Mathemati- 
cal analyis.  Water  allocation,  England.  Water  Re- 
sources Act,  Water  transport.  Environmental  ef- 
fects. Aquatic  environment.  Ecological  effects. 

An  improved  method  has  been  developed  to  assess 
and  control  the  quantity  of  water  available  to  river 
abstractors.  The  methodology  quantifies  the  sensi- 
tivity of  the  river  environment  to  abstraction  by  a 
weighting  system,  and  uses  this  to  establish,  on  a 
subcatchment  basis,  maximum  permissible  volumes 
of  abstraction  and  minimum  permissible  river 
flows.  Guidelines  developed  from  the  methodolo- 
gy were  successfully  applied  to  the  determination 
of  applications  for  abstraction  licenses  in  North 
Yorkshire  (England),  before  being  extended  to 
cover  the  rest  of  the  Yorkshire  Water  area.  It  is 
believed  that  this  is  a  useful  first  attempt  to  derive 
a  quantifiable  measure  in  line  with  the  Water  Re- 
sources Act.  (Author's  abstract) 
W88-06200 


DETERMINATION  OF  RUNOFF  FREQUEN- 
CIES FOR  UNGAUGED  URBAN  CATCH- 
MENTS, 

University    of   the    Witwatersrand.    Johannesburg 
(South    Africa).    Water    Systems    Research    Pro- 
gramme. 
J.  J.  Lambourne. 

Water  SA,  Vol.  14.  No.  1.  p  1-6.  January  1988.  3 
fig.  1  tab.  25  ref. 

Descriptors:  "Urban  hydrology.  "Urban  runoff. 
"Flood  recurrence  interval,  "Ungaged  catchments. 
"Runoff  forecasting.  "Model  studies.  Catchment 
areas.  Moisture  content.  Design  storms.  Hydro- 
graphs,  Infiltration. 

Engineers  often  intuitively  use  the  recurrence  in- 
terval of  a  design  storm  for  runoff  recurrence 
interval.  It  is  suggested  that  this  assumption  is  not 
soundly  based,  as  the  antecedent  moisture  content 
(AMC)  or  catchment  wetness  has  a  significant 
effect  on  the  storm  runoff  recurrence  interval.  A 
method  is  described  for  generating  flood  frequency 
information  for  a  catchment  for  a  design  situation. 
The  technique  comprises  a  combination  of  deter- 
ministic and  stochastic  components.  This  involves 
deterministic-ally  modeling  the  response  of  the 
catchment  together  with  the  use  of  a  stochastic 
eiement  to  derive  the  conditional  probability 
vector  of  the  outlet  hydrograph  peaks.  The  advan- 
tage of  the  method  is  that  the  infiltration  is  mod- 
eled using  a  range  of  values  that  is  described 
statistically.  (Author's  abstract) 
W88-06217 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 


Effects  On  Water  Of  Man's  Non-Water  Activities— Group  4C 


BRIDPOR1   I'lOOl)  ALLEVIATION  SCHEME, 

Wessex  Wntei   Authority.  Bristol  (1  ngland) 
G  M  W  est,  and  K  Mann. 
Journul  of  Ihe  Institution  of  Water  and  I  nviron 
mental   Management.  Vol    I,  No    V  p  291  296, 
Decembei  1987.  I  fig. 

Descriptors  'Flood  protection,  *River  Brit,  •Eco- 
nomic aspects,  'Model  studies,  Hydrologic 
models.  Mathematical  studies,  Equations,  Predic- 
tion, Rivers,  United  Kingdom 

\v  .i  consequence  of  severe  flooding  in  Maj  il|7u 
and  resultant  public  pressure,  Wessex  Water  pre- 
pared  an  outline  Hood  alleviation  scheme  for  the 
river  Brit  at  Bridport,  Dorset.  Restrictions  in  cap- 
ital investment  necessitated  the  works  being  under- 
taken in  six  stages.  The  river  system  through  the 
urban  area  was  mathematically  modelled  using  Hy- 
draulic  Research's  FLUCOMP  I.  which  demon- 
strated thai  flood  alleviation  works  could  be  ear- 
ned out  in  the  verj  restricted  valley  bottom.  In 

order  to  confirm  design  assumptions  a  physical 
model  of  the  most  restricted  area  was  commis- 
sioned from  Hydraulics  Research  Lid.  The  benefit 
of  close  liaison  between  designers  and  modelers  to 
ensure  that  ihe  most  cost-effective  and  technically 
feasible  scheme  is  provided  is  demonstrated.  (Au- 
thor's abstract) 
W88-06455 


APPRAISAL  OF  ENVIRONMENTALLY  SENSI- 
TIVE OPTIONS  FOR  FLOOn  ALLEVIATION 
USING  MATHEMATICAL  MOnELLING, 

Thames  Water  Authority.  London  (England). 
For  primary  bibliographic  entry  see  Field  2E. 
W88-06464 


SERC  FLOOD  CHANNEL  FACILITY, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi 

neering. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-06466 


TIME     SERIES     METHODS     IN     HYDROS- 
CIENCES. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-06496 


DISTRIBUTION  OF  PARTIAL  SUMS  WITH 
APPLICATIONS  TO  DAM  CAPACITY  AND 
ACID  RAIN, 

McGill  Univ..  Montreal  (Quebec). 

For  primary  bibliographic  entry  see  Field  7C 

W88-06499 


OPTIMAL  ARMA  MODELS  FOR  THE  STATIS- 
TICAL ANALYSIS  OF  RESERVOIR  OPERAT- 
ING RULES, 

Purdue  Univ..  Lafayette,  IN.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7C 
W88-06536 


OPTIMAL  MANAGEMENT  OF  MULTIRESER- 
VOIR  SYSTEMS  USING  STREAMFLOW 
FORECASTS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

R.  C.  Lazaro.  J.  W.  Labadie.  and  J.  D.  Salas. 
IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters,  October  6-8, 
1981.  Burlington,  Ontario.  Developments  in  Water 
Science.  No.  17.  Elsevier  Scientific  Publishing  Co 
New  York.   1982.  p  553-580,  4  fig,  6  tab,  29  ref. 

Descriptors:  'Regression  analysis.  'Statistical 
methods.  'Model  studies.  'Reservoir  operation, 
'Reservoir  systems.  'Streamflow  forecasting. 
'Cache  la  Poudre  River,  'Colorado,  Water  supply. 
Seasonal  variation.  Flow  patterns.  Flow  profiles, 
Snowmelt,  Hydrologic  models. 

In  developing  a  plan  to  manage  a  complex  water 
resource  system  effectively,  some  form  of  water 
supply  forecasting  is  required.  In  areas  with  a  large 


spring  snow  unit  runoff,  a  total  seasonal  forecast  of 
streumflov.  is  often  available  rrom  snow  surveys  .is 
input  to  some  type  of  multiple  lineai  regression 
model    These  seasonal  estimates  provide  a  basis  foi 

an  annual  operational   plan.   As  conflicts  m   watei 

use  intensify,  ihe  need  arises  foi  disaggregated 
monthly  (ot  even  shortei  term)  forecasts  to  ohi.nn 
an  optimal  management  strategy  for  a  system  oi 

lesei  vous.  I  Ins  is  particularly  true  for  hydtopouei 
production  planning  in  conjunction  with  other 
uses  A  state-space  forecasting  model  has  been 
developed  that  attempts  to  reconstruct  virgin 
'  streamflows  based  o<\  historical  records  decom- 
posed into  low  flow  and  high  flow  sequences    I  lie 

(Caiman  filter  was  used   to  separate  model  and 

measurement  errors.  The  resulting  forecasts  were 
satisfactory  primarily  for  ihe  low  flow  months 
Subsequent  additional  use  of  snow  water  equiva- 
lent data  available  prior  to  the  start  of  the  high 
flow  period  yielded  some  improvement  in  forecast- 
ing the  important  high  flow  period.  Streamflow 
forecasts  for  up  to  a  six  month  lead  time  were  used 
to  determine  optimal  water  transfers  and  ex- 
changes within  the  Cache  la  Poudre  River,  in 
north-central  Colorado.  A  river  basin  network  op- 
timization model  provided  a  means  of  processing 
forecasted  streamflow  and  other  system  inputs  to 
identify  the  minimum  cost  flows  to  satisfy  storage 
and  diversion  requirements  in  accordance  with  de- 
creed water  rights.  Management  strategies  were 
generated  with  the  objective  of  minimizing  wasted 
outflows  from  the  basin,  in  order  to  increase  the 
likelihood  of  junior  appropriators  being  served 
during  critical  low  flow  periods.  Based  on  average 
monthly  flows,  improvement  was  significant  for  a 
typical  dry  year,  with  outflows  reduced  from  over 
42.000  acre-ft/yr  to  around  1000  acre-ft  through 
use  of  the  combined  forecasting/network  optimiza- 
tion models.  (See  also  W88-06496)  (Author's  ab- 
stract) 
W88-06540 


4B.  Groundwater  Management 


DEVELOPMENT  OF  GROUNDWATER  RE- 
SOURCES IN  SCOTLAND, 

Hydraulics  Research  Station.  Wallingford  (Eng- 
land). 

N.  S.  Robins. 

Proceedings  of  the  Institution  of  Civil  Engineers, 
Vol.  83.  Part  2,  p  747-753,  December.  1987.  4  fig.  4 
ref. 

Descriptors:  'Groundwater  potential,  'Ground- 
water availability,  'Geohydrology,  'Aquifers, 
'Boreholes.  Groundwater  recharge.  Hydraulic  en- 
gineering, Costs,  Water  quality,  Water  resources 
development.  Engineering  geology.  Mineral  water. 

Groundwater  is  an  underutilized  resource  in  Scot- 
land. The  amount  of  natural  recharge  to  aquifers  is 
generally  not  a  limiting  factor,  and  the  selection  of 
borehole  sites  depends  principally  on  engineering 
and  geological  constraints.  Although  groundwater 
cannot  compete  in  volume  with  the  abundant  sur- 
face water  resources,  it  is  valuable  for  supply  to 
isolated  and  island  communities  and  as  a  supple- 
ment to  surface  sources.  Dissolved  minerals 
present  in  groundwater  may  make  it  inferior  in 
quality  to  surface  water.  Treatment  and  blending 
are  used  to  upgrade  the  quality  of  groundwater 
supplies.  The  costs  of  new  groundwater  abstrac- 
tion schemes  are  estimated.  (Author's  abstract) 
W88-06196 


CATION     EXCHANGE     IN     GROUNDWATER 
SOLUTE  TRANSPORT, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06213 


DETERMINATION  OF  AQUIFER  PARAM- 
ETERS AT  A  GROUND-WATER  RECHARGE 
SITE, 

Agricultural    Research    Service,    University    Park. 
PA.  Northeast  Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  2F 
W88-06379 


W  Ml  K  SI  PPI  II  S  OI    IIAIIKMN  ISI   \M)  -  21 
VI   ARSON. 

For   primary    bibliographii    end  y  s»    Field     Ci 
W8S  06470 


GROUNDWATER   RESOURCES   WD  DEVEL- 
OPMENT l\  CHINA, 

Ministry  of  Geologj  and  Minerals,  Beijing  (<  hit  i) 
I  oi  primal  y  bibliographic  enti  j  see  I  ield  -1! 
W88-06776 


TILE  DRAIN   DISCHARGE  UNDER   DIFFER- 
ENT CROPS, 

Guelph    Univ     (Ontario)     School    of   I  nginecring. 
For  primary  bibliographic  entry  see  Field  'I 
W88-06782 


MEASUREMENTS  AND  ANALYSIS  OI 
RUNOFF  FROM  SUBSURFACE  DRAIN!  D 
FARMLANDS, 

Macdonald  Coll  .  Ste.  Anne  de  Bellevue  (Quebec). 

Dept.  of  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-06783 


4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


RELEASE  OF  ALUMINUM  FOLLOWING 
WHOLE-TREE  HARVESTING  AT  THE  HUB- 
BARD BROOK  EXPERIMENTAL  FOREST, 
NEW  HAMPSHIRE, 

Maine  Univ.  at  Orono.  Dept.  of  Plant  and  Soil 
Sciences. 

G.  B.  Lawrence,  R.  D.  Fuller,  and  C  T  Driscoll. 
Journal  of  Environmental  Quality  JEVQAA.  Vol. 
16.  No.  4.  p  383-390.  October-December   1987.  9 
fig,  2  tab.  31  ref.  NSF  Grant  BSR-8406634. 

Descriptors:  'Forest  management,  'Acid  ram. 
'Acid  deposition,  'Water  pollution  effects.  'Clear- 
cutting,  'Aluminum.  'Path  of  pollutants.  'Stream 
pollution.  Water  pollution.  Stream  chemistry. 
Streams.  Hubbard  Brook,  New  Hampshire.  Moni- 
toring, Acidic  streams.  Elevation.  Nitrates.  Ca- 
tions.  Hydrogen   ion  concentration.   Nitrification 

From  fall,  1983,  through  spring.  1984.  an  experi- 
mental watershed  at  the  Hubbard  Brook  Experi- 
mental Forest  in  New  Hampshire  was  commercial- 
ly whole-tree  harvested.  Stream  chemistry  was 
monitored  along  an  elevational  gradient  for  ap- 
proximately 1  year  prior  to  and  2  yr  following  the 
treatment  in  both  the  experimental  watershed"  and 
an  adjacent  reference  watershed.  Whole-tree  har- 
vesting initially  resulted  in  a  large  increase  in 
stream  N03(-)  and  basic  cation  (Ca(2  +  )).  Mg(2  +  ), 
Na(  +  ),  and  K(+))  concentrations  and  a  decrease 
in  stream  sulfate  concentrations.  A  decrease  in  pH 
and  increase  in  Al  concentrations  followed.  Eleva- 
tional trends  in  stream  chemistry  were  qualitative- 
ly similar  before  and  after  the  cut.  although  the 
absolute  concentrations  of  solutes  changed  mark- 
edly. These  responses  are  explained  by  increased 
soil  nitrification  coupled  with  decreased'  vegetative 
uptake  following  the  whole-tree  harvest.  Acidity 
generated  by  nitrification  facilitated  the  mobiliza- 
tion of  basic  cations  and  increased  anion  adsorp- 
tion. When  N03(-)  production  exceeded  the  re- 
lease of  basic  cations,  stream  pH  declined  and  Al 
concentrations  increased.  Aluminum  was  released 
in  an  entirely  inorganic  form  resulting  in  potential- 
ly toxic  concentrations  in  slreamwater.  (Author's 
abstract) 
W88-05985 


CHANGES  IN  WATER  YIELD  AFTER  FIRE  IN 
FYNBOS  CATCHMENTS, 

Jonkershoek  Forest  Research  Station.  Stellenbosch 
(South   Africa).    Dept.   of  Environmental    Affairs 
For  primary  bibliographic  entry  see  Field  3B. 
W88-06218 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4C— Effects  On  Water  Of  Man's  Non-Water  Activities 


TEMPORAL  VARIATIONS  IN  TUCSON.  ARI- 
ZONA SUMMERTIME  ATMOSPHERIC  MOIS- 
TURE, TEMPERATURE  AND  WEATHER 
STRESS  LEVELS, 

Arizona  Slate  Univ..  Tempe.  Lab.  ol  Climatology. 
R.  C.  Balling,  and  S.  W.  Brazel. 
Journal    of  "Climate    and    Applied    Meteorology 
JCAMEJ.  Vol.  26.  No.  8.  p  995-999,  August  1987. 
2  fig.  2  tab.  21  ret'. 

Descriptors:  *Weather.  *Climate.  'Urbanization. 
Atmospheric  water.  Air  temperature.  Dewpoint. 
Relative  humidity.  Deserts.  Tucson  Arizona. 

Summertime  temperature,  dewpoint.  relative  hu- 
midity, apparent  temperature  and  weather  stress 
levels*  have  not  changed  significantly  over  the  past 
37  years  at  the  Tucson.  Arizona  Municipal  Air- 
port. However,  several  of  these  variables  show 
substantial  trends  during  the  most  recent  18-year 
subperiod  when  the  Tucson  growth  rate  has  been 
highest.  The  results  for  Tucson  are  quite  different 
from  the  statistically  significant  changes  in  local 
climate  reported  for  the  Phoenix  Airport  during 
the  same  period.  The  differences  in  the  changing 
weather  conditions  between  these  cities  appear  to 
be  related  to  (a)  the  smaller  population  in  Tucson, 
(b)  the  position  of  the  Tucson  airport  measurement 
site  near  the  outskirts  of  the  city  as  opposed  to  the 
centrally  located  airport  in  Phoenix  and  (c)  the 
type  of  landscapes  being  replaced  by  these  rapidly 
growing  urban  areas.  Phoenix  is  expanding  gener- 
ally into  irrigated  agricultural  lands,  while  in 
Tucson  the  bulk  of  the  urban  expansion  is  into  the 
surrounding  dryland  areas.  These  results  are  useful 
in  assessing  the  impact  of  urbanization  on  the  local 
climate  within  a  desert  region.  (Author's  abstract) 
W88-06241 


NUTRIENT  TRENDS  AND  LAND  USE 
CHANGES  IN  SELECTED  WATERSHEDS  IN 
THE  LOWER  SUSQUEHANNA  RIVER  BASIN, 

Susquehanna  River  Basin  Commission.  Harrisburg. 

PA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06548 


REMEDIAL  ACTION  AT  THE  AMBROSIA 
LAKE  URANIUM  MILL  TAILINGS  SITE,  AM- 
BROSIA LAKE,  NEW  MEXICO. 

Department  of  Energy.  Albuquerque.  NM.  Urani- 
um Mill  Tailings  Remedial  Action  Project  Office. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-06599 


CHRONOSEQUENCE  OF  AQUATIC  MACRO- 
PHYTE  COMMUNITIES  IN  DUNE  PONDS, 

Indiana   Dunes   National    Lakeshore,    Porter,    IN. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-06700 

4D.  Watershed  Protection 


RIVERS:  FORM  AND  PROCESS, 

State  Univ.  of  New  York  at  Binghamton.  Dept.  of 

Geological  Sciences. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-06631 

5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


Descriptors:  'Water  analysis.  'Analytical  methods, 
'Measuring  instruments.  'Particulate  matter, 
'Spectroscopy,  'Cadmium,  'Lead,  'Copper.  Fil- 
ters. Metals,  Lakes,  Rivers. 

Due  to  the  low  concentration  of  suspended  matter 
in  freshwater  bodies,  the  determination  of  metals  in 
water-borne  particulate  matter  represents  a  prob- 
lem of  trace  analysis  on  the  microchemistry  scale. 
Direct  Zeetnan-AAS  has  been  applied  to  the  analy- 
sis of  filters  loaded  with  suspended  matter.  The 
method  proved  to  be  sufficiently  fast  (2  to  4  min) 
and  precise  for  routine  applications.  The  accuracy 
of  the  method  was  estimated  by  the  analysis  of 
some  bulk  certified  reference  materials.  Concentra- 
tion of  metals  associated  with  lake  water  were  in 
the  following  ranges:  cadmium,  1.15  +  or  -  0.15 
ng/1  to  39  +  or  -  8  ng/1;  lead,  45  +  or  -  20  ng/1  to 
1440  +  or  -  90  ng/1;  and  for  copper,  35  +  or  -  8 
ng/1  to  2100  +  or  -  200  ng/1.  In  river  water,  the 
concentrations  were:  cadmium.  6.0  +  or  -  1.0  ng/1 
to  130  +  or  -  15  ng/1;  for  lend,  90  +  or  -  40  ng/1 
to  6100  +  or  -  600  ng/1;  and  for  copper,  250  +  or  - 
30  ng/1  to  3300  +  or  -  500  ng/1.  (Alexander-PTT) 
W88-05918 


DETERMINATION  BY  DIRECT  ZEEMAN-AAS 
OF  CADMIUM,  LEAD  AND  COPPER  IN 
WATER-BORNE  SUSPENDED  MATTER  COL- 
LECTED ON  FILTERS, 

Commission  of  the  European  Communities.  Ispra 
(Italy).  Joint  Research  Centre. 
M.  van  Son.  and  H.  Muntau. 

Fresemus'  Zeitscrift  fuer  Analytische  Chemie 
ZACFAU.  Vol.  328,  No.  4/5,  p  390-392.  Septem- 
ber 1987.  3  fig,  1  tab.  4  ref. 


DIRECT  MEASUREMENT  OF  CADMIUM, 
LEAD,  COPPER  AND  ZINC  IN  SAMPLES 
FROM  A  RIVER  ECOSYSTEM  BY  ZEEMAN 
ATOMIC  ABSORPTION  SPECTROMETRY 
(ZAAS)  IN  THE  GRAPHITE  FURNACE, 
Bundesforschungsanstalt  fuer  Landwirtschaft, 
Brunswick  (Germany.  F.R.).  Inst,  fuer  Produk- 
tions-  und  Okotoikologie. 
J.  Fleckenstein. 

Fresenius'  Zeitscrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  328.  No.  4/5,  p  396-399,  Septem- 
ber 1987.  2  fig,  6  tab,  9  ref. 

Descriptors:  'Analytical  methods,  'Measuring  in- 
struments, 'Cadmium.  'Lead,  'Copper,  'Zinc, 
'Water  analysis,  'Particulate  matter,  'Spectrosco- 
py, Metals.  Rivers. 

Analyses  of  Cd.  Pb,  Cu  in  samples  of  water  insects, 
aquatic  fungi,  algae  and  organs  of  water  birds 
sampled  in  the  ecosystem  of  the  Oker  River  in 
West  Germany  were  carried  out  by  the  direct  solid 
sampling  Zeeman  Atomic  Absorption  Spectrome- 
try (ZAAS).  The  results  showed  that  the  method  is 
accurate  in  determining  heavy  metal  content.  The 
range  of  the  metal  content  was  higher  than  the 
standard  deviation  of  the  replicated  measurements. 
The  following  metal  concentrations  (microgm/gm 
dry  matter)  were  found  in  aquatic  insects:  cadmi- 
um. 17  to  199  in  metal  polluted  regions  and  0.4  to 
6.3  in  regions  not  loaded  with  heavy  metals;  lead 
98  to  833  (polluted)  and  17  to  102  (non-polluted); 
copper.  29  to  780  (polluted)  and  23  to  97  (non- 
polluted);  and  zinc.  822  to  3.000  (polluted)  and  70 
to  1700  (non-polluted).  The  standard  deviation  for 
these  measurements  ranged  from  >5%  to  >15%. 
Similar  trends  were  seen  in  the  metal  contents  of 
aquatic  fungus,  algae,  and  organs  of  water  birds. 
(Alexander-PTT) 
W88-05919 

PRECONCENTRATION     OF     HYDROPHILIC 
PESTICIDES   FROM   AQUEOUS  SOLUTIONS 
AND    EXTRACTION    OF    RESIDUES    USING 
THE  POLYMERIC  SORBENT  WOFATIT  Y  77: 
I    PRECONCENTRATION  OF  HYDROPHILIC 
PESTICIDES  FROM  WATER, 
Akademie  der  Wissenschaften  der  DDR,  Leipzig. 
Forschungsstelle  fuer  Chemische  Toxikologie. 
W.  Dedek,  K.-D.  Wenzel,  F.  Luft.  H.  Oberlander, 
and  B.  Mothes. 

Fresenius  Zeitscrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  328,  No.  6,  p  484-486,  September 
1987.  2  tab.  20  ref. 

Descriptors:  'Analytical  methods,  'Measuring  in- 
struments. 'Preconcentration,  'Pesticides,  'Ex- 
traction, 'Adsorption.  Polymers.  Metabolites,  Her- 
bicides. Insecticides,  Carbohydrates. 

The  new  organic  polymeric  sorbent  Y  77,  exhibit- 
ing a  specific  surface  of  >1200  sq  m/g  and  a 
capacity  5  mg/g  reveals  recoveries  of  >90%  for 
compounds  of  high  water  solubility  following  ad- 
sorption   from   water   or  saturated    NaCI-solution 


and  elution  with  methanol.  Examples  are  given  for 
the  32P-  or  14C-labelled  insecticides  methamido- 
phos,  trichlorfon  and  dimethoate  and  the  herbi- 
cides Na-trichloroacetate,  fenuron.  propachlor  and 
2,4-D.  For  the  more  strongly  adsorbed  hydropho- 
bic compounds,  elution  by  hot  solvents  is  recom- 
mended. The  hydrophilic  metabolites  occurring  in 
pesticide  metabolism  studies,  e.g.  conjugates,  can 
be  adsorbed  and  separated  from  the  not  adsorbed 
free  carbohydrates.  (Author's  abstract) 
W88-05922 

DETERMINATION  OF  ZINC,  CADMIUM, 
LEAD  AND  COPPER  IN  SOILS  AND  SEWAGE 
SLUDGES  BY  MICROPROCESSOR-CON- 
TROLLED VOLTAMMETRY  IN  COMPARI- 
SON WITH  ATOMIC  ABSORPTION  SPEC- 
TROMETRY, 

Trier  Univ.  (Germany,  F.R.).  Dept.  of  Inorganic 
and  Analytical  Chemistry. 
A.  Meyer,  U.  de  la  Chevallerie-Haaf,  and  G. 
Henze. 

Fresenius  Zeitscrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  328,  No.  7,  p  565-568,  October 
1987.  2  fig.  1  tab,  8  ref. 

Descriptors:  'Analytical  methods.  'Measuring  in- 
struments, 'Voltammetry,  'Sludge,  'Metals,  'Par- 
ticulate matter,  'Spectroscopy.,  Cadmium,  Lead, 
Copper,  Soils,  Zinc. 

Information  on  the  heavy  metal  contents  in  soils 
and  sewage  sludges  is  of  strong  ecological  interest. 
For  control  of  the  maximum  allowed  concentra- 
tions photometric  and  atomic  absorption  spectro- 
metric  methods  have  been  developed  for  the  deter- 
mination of  the  single  elements;  sample  digestion  is 
carried  out  using  hydrochloric  acid  and  nitric  acid. 
The  decomposition  solutions  were  adjusted  with 
an  acetate  buffer  to  pH  3.8.  Differential  pulse 
polarography  and  differential  pulse  anodic  strip- 
ping voltammetry  allow  the  simultaneous  determi- 
nation of  different  heavy  metals  in  one  digestion 
solution  according  to  their  electrochemical  behav- 
ior. The  method  was  illustrated  using  zinc,  cadmi- 
um, lead,  and  copper  in  soils  and  sludges  and  a 
microprocessor-controlled  polargraph.  Flame 
atomic  absorption  spectrometry  was  used  as  refer- 
ence method.  (Alexander-PTT) 
W88-05923 


IDENTIFICATION  OF  NON-VOLATILE  OR- 
GANIC COMPOUNDS  IN  GAC  FILTERS  AND 
IN  RAW  AND  DRINKING  WATER  EXTRACTS 
BY  FAB  AND  FAB-CID-MIKE  SPECTROME- 
TRY, 

Instituto    de    Quimica    Bio-Organica,     Barcelona 
(Spain).  Lab.  d'Espectrometria  de  Masses. 
J.  Rivera,  D.  Fraisse,  F.  Ventura,  J.  Caixach.  and 
A.  Figueras. 

Fresenius  Zeitscrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  328,  No.  7,  p  577-582,  October 
1987.  7  fig,  2  tab.  25  ref. 

Descriptors:  'Analytical  methods,  'Measuring  in- 
struments, 'Organic  compounds,  'Drinking  water, 
'Metals,  'Particulate  matter,  'Spectroscopy,,  Cad- 
mium, Lead,  Copper,  Filters.  Activated  carbon. 
Chromatography. 

Analysis  of  the  non-volatile  organic  extracts  of  a 
granular  activated  carbon  (GAC)  filter  installed  at 
Barcelona's  waterworks  plant  and  in  raw  and 
drinking  water  was  performed  using  HPLC  frac- 
tionation, fast  atom  bombardment  (FAB)  mass 
spectrometry  and  a  combination  of  FAB-CID- 
MIKE  (CID  =  desorption  chemical  ionization) 
(Mass-Analyzed  Ion  Kinetic  Energy)  Among  the 
identified  non-volatile  organic  compounds  present 
in  water,  there  was  a  wide  range  of  non-ionic  and 
anionic  surfactants  and  polyglycols.  The  compo- 
nents were  identified  by  comparing  FAB  and 
FAB-CID-MIKE  spectra  with  those  obtained 
from  different  HPLC  fractions.  (Author's  abstract) 
W88-05924 

OCCURRENCE  OF  CRYPTOSPORIDIUM  OO- 
CYSTS IN  SEWAGE  EFFLUENTS  AND  SE- 
LECTED SURFACE  W  ATERS, 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Identification  Of  Pollutants — Group  5A 


Vrizomt  Uni\  .    l*ucson    Dept    of  Nutrition  and 

I  ood  Science. 

\l  s  Madore,  I  B  Rose,  C  I'  Gerbu,  M  J 

\rrowood,  and  C.  R.  Sterling 

The  Journal  of  Parasitology.  Vol.  73.  No.  4.  p  702- 

KM    August  1987    3  tab,  18  ref  Arizona  Disease 

Control    Research    Commission    Contract    8277- 

000000-1-1-AQ-6622.  EPA  Oram  CR-813536-01-0. 

Descriptors  "Oocysts,  'Parasites,  •Wastewater, 
•Surface  water.  'Water  pollution  sources,  'Sample 
preparation.  Fate  of  pollutants,  Path  of  pollutants. 
Effluents,  Pollutant  identification,  Human  diseases. 
Disease.  Sand  filters.  Filtration. 

\n  existing  method  for  the  detection  of  Crypto- 
sporidium oocysts  in  water  was  modified  to  inves- 
tigate oocyst  prevalence  in  large  volumes  of  water. 
Surface  waters  and  sewage  effluents  were  filtered, 
eluted  from  the  filter,  and  concentrated  using  cen- 
trifugation.  The  resultant  pellet  was  then  homog- 
enized, sonicated,  and  placed  on  a  sucrose  gradient 
to  separate  oocysts  from  the  sediment.  The  upper- 
most gradient  layer  was  then  examined  by  immun- 
ofluorescence using  a  labeled  monoclonal  anti- 
body. Using  this  technique,  average  numbers  of 
oocysts  detected  in  raw  and  treated  sewage  were 
5180  and  1300/liter.  respectively.  Filtered  sewage 
effluents  had  significantly  lower  numbers  of  oo- 
cysts (10.0/liter).  These  data  show  that  sand  filtra- 
tion may  reduce  the  concentrations  of  this  parasite 
in  waste  waters.  Highly  variable  oocyst  numbers 
were  encountered  in  surface  waters.  Since  Crypto- 
sporidium oocysts  are  frequently  present  in  envi- 
ronmental waters,  they  could  be  responsible  for 
waterborne  outbreaks  of  disease.  (Author's  ab- 
stract) 
W88-05962 


CHARACTERIZATION  OF  WEAK  ACIDITY  IN 
SELECTED  PRECIPITATION  SAMPLES 
FROM  A  FOREST  ECOSYSTEM, 

Bayreuth  Univ.  (Germany,  F.R.).  Inst,  of  Soil  Sci- 
ence. 

R.  Hantschel,  and  O.  Klemm. 
Tellus   TELLAL,   Vol.   39B,    No.   4.   p   354-362, 
March  1987.  1  fig,  4  tab.  43  ref.  Bundesministerium 
fur     Forschungsgruppe     Forsttoxikologie     Grant 
0373346. 

Descriptors:  *Acid  rain,  'Pollutant  identification, 
♦Weak  acids,  'Rainfall,  Acids.  Forests.  Through- 
fall.  Buffer  capacity,  Buffers,  Hydrogen  ion  con- 
centration. 

In  different  incident  precipitation  and  throughfall 
samples,  the  C02-acidity  (base  neutralizing  capac- 
ity up  to  pH  8.3)  can  be  twice  the  H30(  +  )- 
concentration.  This  fact  can  be  explained  only  by 
the  existence  of  weak  organic  acids  (with  the  ex- 
ception of  H2C03)  which  originate  mainly  in  aero- 
sal  particles  and  plant  leaching.  The  buffer  capac- 
ity of  this  mixture  was  determined  by  using  an 
exact  acid/base-buffer-titration.  Assuming  the  ex- 
istence of  only  one  weak  acid,  the  concentration 
and  strength  were  calculated.  It  is  proposed  that 
measuring  the  base  neutralization  capacity  by  titra- 
tion up  to  pH  8.3  (C02  acidity)  would  be  an  easy 
way  to  include  this  important  part  of  the  aciditv 
(Wood-PTT) 
W88-05999 


DETERMINATION  OF  MERCURY  BY  DIF- 
FERENTIAL-PULSE  ANODIC-STRIPPING 

VOLTAMMETRY  WITH  VARIOUS  WORKING 
ELECTRODES;  APPLICATION  TO  THE  ANAL- 
YSIS OF  NATURAL  WATER  SEDIMENTS, 
Karlova  Univ.,  Prague  (Czechoslovakia).  Dept.  of 
Analytical  Chemistry. 
M.  Hatle. 

Talanta  TLNTA2,  Vol.  34,  No.  12.  p  1001-1007 
December  1987.  7  fig,  4  tab.  31  ref. 

Descriptors:  'Pollutant  identification,  'Mercury, 
'Sediments.  'Heavy  metals,  Metals,  Chemicai 
analysis.  Voltammetry.  Electrodes.  Differential- 
pulse  anodic-stripping  voltammetry. 

Four  types  of  electrodes  (glassy-carbon,  gold  ro- 
tating-disk,  and  two  types  of  gold-film)  were  used 
to   determine    traces   of   mercury    by   differential- 


pulse  anodic-stripping  voltammetry  in  rivet  sedi< 
ments.  The  lowest  limil  of  detection  (0.02  micro 
gram/liter)  was  obtained  with  the  gold  rotating- 
disk  electrode,  rwo  electrodes  urn'  chosen  foi 
practical  application  the  gold  rotating-disk  elec- 
trode for  us  low  levels  o\  detection  and  the  gold 

him  electrode  prepared  in  situ  for  its  case  of  use  at 

higher  mercury  concentrations,  Sample  pretreut- 
ment  involved  a  separation  of  the  0.45-63  micron 
fraction,  mineralization  with  a  mixture  of  hydro- 
chloric and  nitric  acids  (3:1  or  1:3)  under  atmos- 
pheric pressure  in  a  fused  silica  vessel,  addition  o( 
hydrogen  peroxide  to  destroy  organic  mallei,  ami 
irradiation  with  ultraviolet  light.  Arsenic(3-|  ). 
Bi(3  +  ).  Cr(3  +  ).  Ag(  +  ).  Se(4  +  ),  and  Fe(  +  3) 
interfered  with  Hg  determination,  but  only  iron  is 
commonly  found  in  these  sediments.  Iron  interfer- 
ence was  suppressed  by  addition  of  fluoride  or 
pyrophosphate.  This  method  is  an  alternative  to 
atomic  absorption  spectroscopy  for  determination 
of  total  mercury  levels  in  heavily  polluted  samples 
(up  to  0.01%  Hg).  (Cassar-PTT) 
W88-06000 


SPECTROPHOTOMETRY  REACTION-RATE 
METHOD  FOR  THE  DETERMINATION  OF 
NITRITE  IN  WATERS  WITH  PYRIDINE-2-AL- 
DEHYDE  2-PYRIDYLHYDRAZONE, 

Malaga  Univ.  (Spain).  Dept.  of  Analytical  Chemis- 
try. 

R.  Montes,  and  J.  J.  Laserna. 
Talanta  TLNTA2,  Vol.  34,  No.   12.  p  1021-1026, 
December  1987.  3  fig,  4  tab,  29  ref. 

Descriptors:  'Pollutant  identification,  'Nitrites, 
'Water  analysis,  'Spectrophotometry,  Pyridine-2- 
aldehyde  2-pyridylhydrazone,  Drinking  water. 

A  method  for  the  determination  of  submicrogram 
amounts  of  nitrite  has  been  developed,  based  on  its 
acceleration  of  the  rate  of  bromate  oxidation  of 
pyridine-2-aldehyde  2-pyridylhydrazone  in  acidic 
medium.  The  reaction  was  monitored  spectropho- 
tometrically  at  372  nm.  Two  acids  were  used,  with 
differing  effects.  The  hydrochloric  acid  method 
was  less  sensitive  than  the  perchloric  acid  method 
at  low  nitrite  concentrations.  However,  the  hydro- 
chloric acid  method  was  more  suitable  for  variable 
nitrite  concentrations.  Within-day  precision  was 
> 0.0 II  microgram/m!  (2.2-1.5%  relative  standard 
deviation)  at  the  concentrations  examined.  Recov- 
ery of  nitrite  from  drinking  water  ranged  from  90 
to  117%,  with  an  average  relative  standard  devi- 
ation for  nitrite  determinations  in  polluted  river 
water  of  3.2%.  Forty-five  potential  interfering  sub- 
stances were  tested  (including  ammonium  and  ni- 
trate ions).  Pd(++),  Cu(++),  iodide,  bromide, 
sulfite,  hydrogen  peroxide,  and  ascorbate  inter- 
fered at  the  level  of  1  microgram/ml;  Ag(  +  ), 
Fe(++),  and  sulfide,  at  the  10  microgram/ml 
level.  Advantages  of  the  method  are  its  speed, 
small  sample  volume,  absence  of  a  reagent  blank, 
and  wide  determination  range.  (Cassar-PTT) 
W88-06001 


QUALITY  ASSURANCE  PROGRAM  FOR 
HEALTH  AND  ENVIRONMENTAL  CHEMIS- 
TRY, 

Los  Alamos  National  Lab.,  NM. 

M.  A.  Gautier.  and  E.  S.  Gladney. 

American  Laboratory  ALBYBL,  Vol.  19.  No  7  p 

17-22,  July  1987.  1  fig,  8  ref. 

Descriptors:  'Pollutant  identification.  'Quality 
control,  'Chemical  analysis,  'Water  analysis.  Sta- 
tistics, Los  Alamos  National  Laboratory. 

The  Health  and  Environmental  Chemistry  Group 
at  the  Los  Alamos  National  Laboratory  provides 
more  than  60.000  determinations  a  year  on  a  wide 
variety  of  matrices.  Projects  using  these  services 
range  from  single  investigators  to  large-scale  pro- 
grams requiring  year-to-year  continuity.  The  two 
elements  of  the  quality  assurance  (QA)  program 
are  (1)  quality  control,  the  mechanism  for  error 
control,  and  (2)  quality  assessment,  the  system  for 
verifying  if  the  entire  analytical  process  is  operat- 
ing within  acceptable  statistical  limits.  Traceabi- 
lilty  is  maintained  through  concurrent  analysis  of 
matrix-based  certified  QA  materials.  The  laborato- 
ry participates  in  seven  intercomparison  programs. 


lln  Quality  Assurance  Program  ha*  ■  central 
computet  system  foi  storing  data,  assessing  job 
si. litis,  and  determining  whethei  QA  goal 
being  mel  Among  the  fundamental  polii  u  ol  thi 
QA  program  are  the  following:  (I)  QA  materials 
arc  run  with  each  batch   (2)  Analyses  are  consid 

ered  undet  control  whenevei  the  absolute  val t 

the  difference  between  the  laboratory  mean  and 
the  certified  mean  is  inside  the  propagated  single 
standard  deviation  uncertainty  of  the  experimental 
and  certified  means  (3)  Performance  is  assessed 
quarterly  or  annually  using  a  given  formula  i4i 
Reliable,  verified  techniques  are  used  (5)  Monthly 
audits  are  performed  and  reported  to  section  lead- 
ers. (6)  External  audits  are  occasionally  commis- 
sioned. (7)  A  QC  system  is  maintained  for  each 
instrument  and  analytical  method  For  water  and 
wastewater  samples  four  ratios  are  monitored:  (l| 
sum  of  meq  cations  to  sum  of  meq  anions,  (2)  meq 
hardness  to  sum  of  meq  Cat  t  I  )  and  Mg  (+-+), 
(3)  total  dissolved  solids  to  total  calculated  solids, 
and  (4)  observed  conductivity  to  sum  of  contribut- 
ing conductivity.  (Cassar-PTT) 
W  8  8-0601 1 


SCREENING  OF  21  PESTICIDES  IN  WATER 
BY  SINGLE  EXTRACTION  WITH  C18  SILICA 
BONDED  PHASE  COLUMNS  AND  HRGC-MS, 

Istituto  di  Ricerche  Farmacologiche  Mario  Negri, 
Milan  (Italy).  Lab.  of  Environmental  Pharmacolo- 
gy and  Toxicology. 

R.  Bagnati,  E.  Benfenati,  E.  Davoli.  and  R.  Fanelli. 
Chemosphere  CMSHAF.  Vol.  17.  No.  1  p  59-65 
1988.  3  fig,  1  tab,  10  ref. 

Descriptors:  'Pollutant  identification,  'Pesticides, 
'Chemical  analysis.  'Gas  chromatography.  'Mass 
spectrometry,  'Test  wells,  'Well  water.  Detection 
limits.  Herbicides.   Insecticides,  Fungicides,  Italy. 

Italian  law  requires  that  water  for  human  con- 
sumption must  have  several  characteristics  of  qual- 
ity. One  of  these,  in  accordance  with  a  recommen- 
dation of  the  European  Economic  Community,  is 
that  the  concentrations  of  herbicides,  fungicides 
and  of  organochlorine.  organophosphoric  and  car- 
bamate insecticides  must  be  below  0.1  ppb.  As  a 
consequence  of  the  large  number  of  compounds 
belonging  to  these  classes  it  was  necessary  to  de- 
velop rapid  and  specific  methods  for  their  identifi- 
cation in  water  samples,  before  their  precise  quan- 
titation. A  method  based  on  a  fast  extraction  of 
water  (using  C18  columns)  and  highly  specific 
detection  by  capillary  gas  chromatography  -  se- 
lected ion  recording  mass  spectrometry  was  devel- 
oped. The  results  for  21  pesticides  are  reported. 
The  method  has  been  used  for  the  validation  of 
new  wells  as  sources  of  drinking  water  in  a  con- 
taminated area  in  the  North  of  Italy  in  an  area  in 
which  several  water-bearing  strata  were  contami- 
nated mainly  by  atrazine.  Very  low  levels  of  atra- 
zine  (1-5  oppt)  were  measured  accuralety  by  this 
method.  Triazines  also  found  in  these  wells  were 
simazine  (0-200  ppt)  and  propazine  (0-30  ppt).  This 
approach  could  be  a  useful  screening  method 
where  contamination  with  agricultural  compounds 
at  low  levels  is  suspected.  (VerNooy-PTT) 
W88-06O3O 


VOLATILE  ORGANIC  COMPOUNDS  AT  A 
COASTAL  GULF  OF  MEXICO  SITE, 

Texas  A  and  M   Univ..  College  Station.   Dept.  of 

Oceanography. 

T.  J.  McDonald.  M.  C.  Kennicutt.  and  J.  M 

Brooks. 

Chemosphere  CMSHAF,  Vol.    17,  No.   1    p   123- 

136,  1988.  3  fig.  3  tab,  ref. 

Descriptors:  'Organic  compounds.  'Coastal 
streams,  'Volatile  organic  compounds.  'Water 
pollution  sources.  'Pollutant  identification.  Water 
sampling.  Volatility.  Gulfs  of  Mexico. 

Volatile  organic  compound  (VOC)  concentrations 
in  surface  waters  from  the  Brazos  River  and  across 
the  river/seawater  mixing  zone  ranged  from  30  to 
18,200  ng/L.  Molecular  level  compositions  were 
highly  variable.  Normal  alkane,  alkyl  aromatic, 
and  halogenated  compounds  were  the  dominant 
VOC   detected.    Individual   compound   concentra- 
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lions  were  generally  less  than  10  ng/L.  although 
occasional  levels  as  large  as  1000  ng/L  were  en- 
countered (usually  near  point  sources).  The  VOC 
delected  had  an  anthropogenic  source.  Once  intro- 
duced to  ihe  water  via  runoff  and  direct  discharge, 
[he  main  mechanism  controlling  the  VOC  concen- 
trations was  rapid  (within  hours)  less  to  the  atmos- 
phere. Sediment  resuspension  of  VOC  may  have 
been  observed  across  the  river/sediment  mixing 
zone.  (Author's  abstract) 
W88-06031 


F-SPECIFIC  BACTERIOPHAGES  AS  INDICA- 
TORS OF  THE  DISINFECTION  EFFICIENCY 
OF  SECONDARY  EFFLUENT  WITH  ULTRA- 
VIOLET RADIATION, 

Rijksmstituut  voor  de  Volksgezondheid  en  Milieu- 

hvgiene.  Bilthoven  (Netherlands).  Lab.  for  Water 

and  Food  Microbiology. 

A.  H.  Havelaar.  W.  M.  Pot-Hogeboom.  W.  Koot. 

and  R.  Pot. 

Ozone  Science  and  Engineerine  OZSEDS.  Vol.  9. 

No.  4.  p  353-368.  1987.  4  fig.  3  tab.  20  ref. 

Descriptors:  *Bioindicators,  *Pollutant  identifica- 
tion. 'Wastewater  treatment.  'Wastewater  analy- 
sis. 'Disinfection.  'Ultraviolet  radiation,  'Bacter- 
iophages. 'Tertiary  wastewater  treatment.  Oxida- 
tion. Monitoring.  Bacterial  analysis.  Bacteria,  Coli- 
forms. 

Secondary  effluent  was  irradiated  with  ultraviolet 
light  in  a  shallow  bed  reactor  at  flow  rates  of  10-30 
cu  m/hr  using  1-3  high  pressure  mercury  lamps. 
Doses  ranged  from  2.5  to  25  mJ/sq  cm.  The  four 
groups  of  microorganisms  measured  were  E.  coli. 
fecal  streptococci,  somatic  coliphages,  and  F-spe- 
cific  bacteriophages.  Their  relative  UV  resistances 
were  1.0:1.5:1.1:2.3,  respectively.  Inactivation  ofF- 
specific  coliphages  with  3  log  units  required  a  dose 
of  about  36  mJ/sq  cm.  Dose-response  curves  were 
linear  with  correlation  coefficients  of  about  0.90. 
except  for  somatic  coliphages.  which  seemed  to 
include  a  relatively  UV -sensitive  and  a  more  resist- 
ant fraction.  The  heterogeneity  of  the  somatic  coli- 
phage  population  was  attributed  to  wastewaters 
from  different  sources.  It  is  assumed  that  the  F- 
specific  coliphages  will  be  good  indicators  of  natu- 
rallv  occurring  viruses.  (Cassar-PTT) 
W88-06042 


not  affected  significantly  by  the  sample  pretreat- 
ment.  A  figure  depicts  the  fractionation  patterns  of 
ihe  eight  metals  for  freshly  received  anoxic  sample, 
after  air  bubbling,  after  freeze-drying.  and  after 
oven-drying.  (Cassar-PTT) 
W88-06069 


MARINE  SAMPLING  BY  SCUBA  DIVING.  3. 
SAMPLING  PROCEDURES  FOR  MEASURE- 
MENT OF  MERCURY  CONCENTRATIONS  IN 
ESTUARINE  WATERS  AND  SEAWATER, 

Institut  Rudjer  Boskovic.  Zagreb  (Yugoslavia). 
Center  for  Marine  Research. 
G.  Kniewald.  A.  Kwokal.  and  M.  Branica. 
Marine  Chemistry  MRCHBD.  Vol.  22,  No.  2-4.  p 
343-352.  December  1987.  3  fig.  1  tab.  27  ref.  U.  S.- 
Yugoslav Joint  Board  on  Scientific  and  Technical 
Cooperation  project  JFP  (NBS)/694. 

Descriptors:  'Pollutant  identification,  'Sampling, 
'Mercury.  'Heavy  metals.  'Water  analysis. 
'Scuba  diving,  Metals.  Estuarine  environment. 
Krka  River. 

Samples  of  estuarine  waters  and  seawater  were 
collected  in  the  Krka  River  Estuary,  eastern  Adri- 
atic coast,  by  scuba  diving  for  trace  element  analy- 
sis. This  method  is  especially  valuable  in  sampling 
of  estuarine  layers  because  the  currents  and  layers 
can  be  directly  seen  by  the  sampler.  Precondi- 
tioned one-liter  bottles  were  used  as  sample  con- 
tainers. These  had  been  treated  with  ultrapure 
nitric  acid  and  allowed  to  lie  unstoppered  at  30  m 
in  the  sea.  The  scuba  divers,  facing  the  current  at 
all  times,  collected  samples  at  intervals  of  25  cm. 
However,  it  was  often  possible  to  collect  at  2-3-cm 
intervals  when  veil-like  boundaries  between  layers 
were  seen.  A  weighted  rope,  marked  with  depth 
intervals,  was  available  to  determine  the  exact 
depth  of  each  sample.  Mercury  was  determined  by 
cold  vapor  atomic  absorption  spectrometry  on 
samples  obtained  by  scuba  diving  and  subsurface 
pumping.  For  depths  of  zero.  10.  and  21  m.  subsur- 
face pumping  gave  mercury  concentrations  (ng/cu 
dm)  of  1106.  1039.  and  600.  respectively.  Scuba 
samples  in  preconditioned  glass  bottles  gave  Hg 
concentrations  (ng/cu  dm)  of  0.9.  1.4.  and  1.2. 
respectively,  for  the  same  site.  Use  of  expensive 
specially  treated  Teflon  samplers  resulted  in  con- 
centrations very  near  to  those  collected  in  precon- 
ditioned bottles.  (Author's  abstract) 
W88-06070 


EFFECT  OF  SAMPLE   PRETREATMENT  ON 

THE  RELIABILITY  OF  SOLID  SPECIATION 

DATA  OF  HEAVY  METALS.  IMPLICATIONS 

FOR  THE   STUDY   OF   EARLY   DIAGENETIC 

PROCESSES, 

Technische    Univ.    Hamburg-Harburg   (Germany. 

F.R.).  Arbeitsbereich  UmweTtschutztechnik. 

M.  Kersen.  and  U.  Forstner. 

Marine  Chemistry  MRCHBD.  Vol.  22.  No.  2-4.  p 

299-312.  December  1987.  2  fig,  4  tab,  32  ref. 

Descriptors:  'Sampling.  'Chemical  analysis. 
'Water  analysis.  'Heavy  metals.  'Diagenesis. 
'Sample  preparation.  'Sediments.  Speciation.  Iron. 
Manganese.  Pollutant  identification.  Zinc.  Cadmi- 
um. Copper.  Lead.  Chromium.  Nickel.  Metals. 
Elbe  Estuary. 

Analysis  of  anoxic  freshwater  sediments  from  the 
Hamburg  Harbor  showed  that  commonly  per- 
formed sample  storage  and  pretreatment  tech- 
niques (including  aeration  and  drying)  strongly 
changed  original  associations  of  heavy  metals  with 
different  sediment  components.  The  six  fractions, 
in  order  of  processing,  were  exchangeable,  earbon- 
atic.  easily  reducible,  moderately  reducible,  sulfi- 
dic/organic.  and  residual.  Major  variations  oc- 
curred in  ihe  moderately  reducible  fraction  and  to 
a  lesser  extent  in  the  hydrogen  peroxide-oxidizable 
fraction  (sulfidic).  Oven-drying  and  freeze-drying 
under  vacuum  affected  metals  originally  bound  to 
carbonate  (Fe.  Mn)  and  to  the  sulfidic/organic 
fraction  (Zn.  Cd.  Cu.Pb).  While  the  easily  oxidiza- 
ble  Cu  and  Pb  portions  were  transferred  mainly 
into  the  moderately  reducible  fraction,  those  of  Zn 
and  Cd  were  found  in  easily  reducible  and  labile 
exchangeable  fractions  upon  aeration  of  the  sedi- 
ment. Metals  from  only  the  latter  fractions  were 
potentially  mobilizable  via  pore-water  fluxes.  Ex- 
traction of  the  residual  fraction  was  the  only  step 


DIRECT  DETERMINATION  OF  SURFACE 
ACTIVE  SUBSTANCES  IN  NATURAL 
WATERS. 

Institut    Rudjer    Boskovic.    Zagreb    (Yugoslavia). 

Center  for  Marine  Research. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-06071" 


DETERMINATION  OF  FLURIDONE  RESI- 
DUES IN  MEAT,  MILK.  EGGS,  AND  CROPS 
BY  HIGH-PERFORMANCE  LIQUID  CHRO- 
MATOGRAPHY OR  GAS  CHROMATOGRA- 
PHY, 

Lilly  (Eli)  and  Co..  Indianapolis,  IN.  Lilly  Re- 
search Lab. 

S.  D.  West,  and  E.  W.  Day. 

Journal  of  Agricultural  and  Food  Chemistry 
JAFCAU.  Vol.  36.  No.  1.  p  53-56.  January  1988.  5 
fig.  3  tab,  17  ref. 

Descriptors:  'Pesticides.  'Pollutant  identification. 
'Analytical  methods.  'Measuring  instruments. 
'Fluridone,  'Chromatography,  Food.  Crops.  Her- 
bicides, Extraction,  Detection  limits. 

A  residue  method  is  described  for  the  determina- 
tion of  the  aquatic  herbicide  fluridone  in  meat, 
milk.  eggs,  and  crops.  Fluridone  is  extracted  from 
meat,  eggs,  or  crops  with  methanol,  and  the  herbi- 
cide is  extracted  from  milk  with  disposable  CI 8 
cartridges.  Extracts  are  purified  by  liquid  partition- 
ing and/or  alumina  column  chromatography.  The 
purified  extracts  are  concentrated  and  then  meas- 
ured by  high-performance  liquid  chromatography 
with  UV  detection  at  313  nm.  The  residue  method 
has  a  detection  limit  of  approximately  0.05  ppm  for 
all  sample  types.  Recoveries  fortified  with  0.05  and 


0.10  ppm  of  fluridone  have  averaged  86  +  or  - 
10%  for  meat.  80  +  or  -  4%  for  milk.  100  +  or  - 
8%  for  eggs,  and  90  +  or  -  12%  for  crops.  The 
derivatization  of  fluridone  with  phosphorus  tribro- 
mide  for  determination  by  gas  chromatography 
with  electron  capture  detection  can  be  utilized  as 
an  alternative  or  confirmatory  procedure.  (Au- 
thor's abstract) 
W88-06095 


NEW  METHOD  FOR  THE  MICRODETERMIN- 
ATION  OF  MOLYBDENUM  (VI)  IN  STEEL, 
BIOLOGICAL  MATERIALS  AND  WATERS, 

Centre  for  Water  Resources  Development   Man- 
agement, Kerala  (India). 
S.  A.  Abbasi. 

Analytical  Letters.  Vol.  20,  No.  12,  p  2021-2034, 
December  1987.  2  fig.  4  tab,  26  ref. 

Descriptors:  'Spectrophotometry,  'Pollutant  iden- 
tification. 'Analytical  methods,  'Measuring  instru- 
ments, 'Trace  analyses,  'Molybdenum,  Tissue 
analysis.  Extraction,  Chelation,  Hydroxamic  acids. 

A  method  is  presented  for  the  trace  analysis  of 
molybdenum  (VI)  in  a  standard  steel  sample,  plant 
tissues,  animal  tissues,  and  natural  waters.  The 
method  is  based  on  the  extractive  separation  of 
molybdenum  from  complex  matrices  by  chelating 
it  with  a  new  reagent  N-p-methoxyphenyl-2-fury- 
lacrylohydroxamic  acid  (MFHA)  into  isoamyl  al- 
cohol followed  by  spectrophotometry  determina- 
tion. Eight  other  new  hydroxamic  acids  were  stud- 
ied for  the  same  purpose  and  MFHA  was  chosen 
as  it  was  the  most  sensitive  of  these  as  well  as  the 
other  hydroxamic  acids  reported  previously.  The 
method  enables  rapid  and  reliable  analysis  of  mo- 
lybdenum at  ppb  levels  in  environmental  matrices. 
(Author's  abstract) 
W88-06097 


COMPARISON  OF  ON-COLUMN  AND  SPLIT- 
LESS  INJECTIONS  FOR  THE  CAPILLARY  GC 
QUANTITATION  OF  ORGANICS  EXTRACTED 
FROM  LANDFILL  LEACHATES, 

Connecticut   Univ..   Storrs.    Dept.   of  Chemistry. 
S.-L.  Liu.  D.  J.  Chichester-Constable.  J.  Hubball. 
S.  R.  Smith,  and  J.  D.  Stuart. 

Analytical  Letters.  Vol.  20.  No.  12.  p  2073-2092, 
December  1987.  3  fig,  4  tab,  14  ref  USGS  Grant 
No.  14-08-0001-G-832. 

Descriptors:  'Leachates,  'Groundwater  pollution, 
'Pollutant  identification,  'Analytical  methods, 
'Measuring  instruments,  'Landfills,  'Chromatog- 
raphy, 'Spectrometry,  Organic  compounds. 
Groundwater.  Drinking  water.  Field  tests. 

An  extensive  study  of  the  organic  components  of 
the  leachate  from  the  University  of  Connecticut 
landfill  has  been  carried  out.  A  modification  of 
EPA  Method  625  for  base/neutral  extractable  or- 
ganics  was  used  to  obtain  both  the  gas  chromato- 
graphic profiles  and  the  mass  spectrometric  identi- 
fication of  the  organics  in  groundwater  samples 
from  six  test  wells  and  several  private  wells  in  the 
vicinity  of  the  landfill.  A  characteristic  fingerprint 
representing  a  number  of  components  was  consist- 
ently found  in  the  analysis  of  the  landfill  leachate 
but  not  in  the  drinking  water  of  the  private  resi- 
dences located  on  an  adjoining  road.  Gas  chroma- 
tographic parameters  for  optimum  qualitative  and 
quantitative  analysis  of  field  samples  were  deter- 
mined using  an  acetone  solution  of  the  model 
leachate  sample.  It  was  confirmed  that  the  on- 
column  injection  mode  resulted  in  greater  flame 
ionization  detector  (FID)  response  and  more  re- 
producible peak  areas  than  the  splitless  mode.  The 
major  variable  in  obtaining  reproducible  data  was 
the  field  sampling  at  the  landfill,  not  the  solvent 
reduction  step  or  the  injection  mode  used  to  intro- 
duce the  sample  into  the  gas  chromatograph.  (Au- 
thor's abstract) 
W'88-06098 


SIMPLE  VISUAL  METHOD  FOR  THE  DETER- 
MINATION OF  PHOSPHORUS  IN  ENVIRON- 
MENTAL WATERS, 

Shimane  Univ..   Matsue  (Japan).   Faculty  of  Sci- 
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ence 

H   Hnshiluni,  and  M  Okumuru 

Fresenius'    Zeitschrifl    Fuel     Inalytische    Chemie 

ZACI  \l      \  ol     128.  No     I    p    151-254     August 

1987   t  fig.  .1  nib,  5  ref 

Descriptors  'Water  analysis,  'Analytical  methods. 
•Pollutanl  identification.  'Phosphates,  Phospho- 
rus, Ions.  Detection  limits,  Nutrients,  I  akes, 
Rivers 

Hie  visual  method  proposed  for  the  determination 
ol  phosphate  ion  in  environmental  water  samples 
does  not  need  anj  instrument  Hie  highly  sensitive 
method  is  based  on  the  observation  o(  the  blue 
color  produced  .is  the  result  of  ion  association  o\' 
phosphomolybdate  and  malachite  green  in  acidic 
medium.  Down  to  10  ppb  of  phosphate-phospho- 
rus can  be  determined  b)  addition  of  1  ml  of 
reagent  solution  to  4  ml  of  sample  in  a  test  tube. 
Die  method  has  been  effective!)  used  for  the  de- 
termination of  phosphate  ion  which  is  a  nutrient 
for  phytoplankton  in  brackish  lakes  and  rivers. 
(Author's  abstract) 
V\  88-06105 


STUDIES  ON  THE  POTENT  BACTERIAL  MU- 
TAGEN. 3-CHLORO-4-(DICHLOROMETHYD- 
5-HYDROXY-2(5H)-FURANONE:  AQUEOUS 
STABILITY,  XAD  RECOVERY  AND  ANALYTI- 
CAL DETERMINATION  IN  DRINKING 
WATER  AND  IN  CHLORINATED  HUMIC 
ACID  SOLUTIONS. 

Health    Effects    Research    Lab..    Cincinnati.    OH. 
Toxicology  and  Microbiology  Div. 
J.  R.  Meier,  R.  B  Knohl,  W.  E.  Coleman,  H.  P. 
Ringhand.  and  i  W.  Munch. 

Mutation  Research  MUREAV.  Vol.  189,  No  4  p 
363-373,  December  1987.  7  fig,  2  tab.  23  ref. 

Descriptors:  'Water  treatment,  *Pollutant  identifi- 
cation. 'Analytical  methods,  'Measuring  instru- 
ments, 'Mutagens,  'Furanones,  'Drinking  water, 
'Chromatography,  'Spectrometry,  Humic  acids. 
Ion  exchange.  Adsorption.  Degradation.  Chlorina- 
tion. 

3-Chloro-4-(dichloromethyl)-5-hydroxy-2(5H)- 
furanone  (MX)  was  detected  by  gas  chromatogra- 
phy/mass  spectrometry  in  drinking  water  samples 
from  3  locations  in  the  U.S.A..  and  also  in  a 
chlorinated  humic  acid  solution.  MX  appears  to 
account  for  a  significant  proportion  of  the  mutage- 
nicity of  these  samples,  as  measured  in  the  Ames 
test  using  strain  TA100  without  metabolic  activa- 
tion. Studies  on  recovery  of  MX  from  spiked  water 
samples  by  XAD-2/8  resin  adsorption/acetone  elu- 
tion  indicated  that  sample  acidification  prior  to 
resin  adsorption  was  essential  to  the  effective  re- 
covery of  MX.  The  stability  of  MX  in  aqueous 
solution  was  pH  and  temperature  dependent.  At  23 
deg  C  the  order  of  stability,  based  on  persistence  of 
mutagenic  activity  was  found  to  be:  pH  2>  pH 
4>  pH  8>  pH  6.  The  half-life  at  pH  8  and  23  deg 
C  was  4.6  days.  One  of  the  degradation  products 
has  been  tentatively  identified  as  2-chloro-3-(dich- 
loromethyl)-4-oxo-2-butenoic  acid,  an  open  form 
of  MX  which  appears  to  be  in  the  'E'  configura- 
tion. Overall,  these  results  suggest  that  MX  is 
formed  during  water  chlorination  as  a  result  of 
reaction  of  chlorine  with  humic  substances,  and 
that  a  substantial  fraction  of  the  MX  formed  is 
likely  to  persist  throughout  the  distribution  system. 
(Author's  abstract) 
W88-06113 


CHARACTERIZATION  OF  BENZO(A)PYRENE 
METABOLITES  BY  HIGH  PERFORMANCE 
LIQUID  CHRO.MATOGRAPHY-MASS  SPEC- 
TROMETRY WITH  A  DIRECT  LIQUID  IN- 
TRODUCTION INTERFACE  AND  USING  NEG- 
ATIVE CHEMICAL  IONIZATION, 
Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
R.  H.  Bien.  and  J.  Greaves. 

Biomedical  and  Environmental  Mass  Spectrometry 
BMSYAL.  Vol.  14,  No.  10,  p  555-561.  October 
1987.  4  fig,  1  tab.  20  ref. 

Descriptors:  'Pollutant  identification,  'Analytical 
methods,  'Measuring  instruments,  'Aromatic  hy- 
drocarbons. 'Pyrenes.  Metabolites,  'Chromatogra- 


phy,    Spei netry,   Molecului    ions.   Ionization, 

<  'i    uiie  compounds 

Polynucleai  aromatic  hydrocarbons  (PAH),  such 
as  benzo(u)pyrene,  are  ubiquitous  pollutants  thai 
ma)  become  highly  carcinogenic  during  then  me 
tabolism  b)  organisms.  Environmental  PAH  have 
been  implicated  m  liver  neoplasms  in  fish 
Benzo(a)pyrene  is  an  example  of  such  a  compound 
Benzo(a)pyrene  metabolite  standards,  which  are 
labile,  pol.n  compounds,  have  been  used  to  evalu 
ale  high  performance  liquid  chromatography-mass 
spectrometr)  as  an  analytical  technique  for  polyn- 
uclear  aromatic  hydrocarbon  metabolites  I  In 
chromatography  used  microbore  (I  mm  i.d.)  CIS 
columns  with  aceloniti  ile/watcr  as  the  elution  sol 
vent  which  became  the  reagent/moderator  gas   A 

direct    liquid    introduction    interface   was   used   and 

characteristic  spectra  were  obtained  in  the  nega- 
tive chemical  ionization  mode.  Molecular  or  pseu- 
domolecular  ions  were  obtained  for  five  phenols 
(m/z268  and  m/z  267)  and  three  trans-dihydrodiols 

(m/z  286,  m//  285,  m/z  284).  Useful  spectra  were 
also  obtained  for  a  tetrahydrotriol,  four  tetrahy- 
drotetrols  and  three  conjugated  metabolites.  Frag- 
mentation usually  involved  loss  of  water  and 
anions  at  m/z  284  and  m/z  268  were  common  to 
most  o(  the  spectra.  Variations  in  the  source/ 
desolvation  chamber  temperature  between  175  deg 
C  and  275  deg  C  caused  significant  alterations  in 
the  relative  abundance  of  molecular  and  fragment 
Ions.  Dissociative  electron  capture  was  the  domi- 
nant ionization  process.  It  will  be  considerably 
more  difficult  to  achieve  the  necessary  resolution 
to  separate  the  PAH  metabolites  found  in  environ- 
mentally contaminated  fish  because  of  the  large 
number  of  PAH  that  occur  in  the  environment. 
(Author's  abstract) 
W88-06120 


IDENTIFICATION  AND  CONFIRMATION  OF 
ARSENOBETAINE  AND  ARSENOCHOLINE 
IN  FISH,  LOBSTER  AND  SHRIMP  BY  A  COM- 
BINATION OF  FAST  ATOM  BOMBARDMENT 
AND  TANDEM  MASS  SPECTROMETRY, 
Health  and  Welfare  Canada.  Ottawa  (Ontario). 
Food  Research  Div. 

B.  P.-Y.  Lau,  P.  Michalik.  C.  J.  Porter,  and  S 
Krolik. 

Biomedical  and  Environmental  Mass  Spectrometry 
BMSYAL.  Vol.  14,  No.  12,  p  723-732,  December 
1987.  10  fig,  43  ref. 

Descriptors:  'Pollutant  identification,  'Analytical 
methods.  'Measuring  instruments,  'Arsenobe- 
taines,  'Arsenocholines,  'Food  analysis,  'Tissue 
analysis,  'Spectrometry,  Shrimp.  Lobster.  Fish, 
Diet,  Ions,  Extraction. 

Using  fast  atom  bombardment  (FAB)  ionization 
combined  with  tandem  mass  spectrometry  (MS/ 
MS),  identity  of  arsenobetaine  (AB)  in  extracts  of 
sole,  haddock,  lobster  and  shrimp  was  unequivo- 
cally confirmed.  Evidence  is  also  presented  for  the 
presence  of  arsenocholine  (AC)  in  the  shrimp  ex- 
tract. Confirmation  was  obtained  by  comparing  the 
collision-induced  dissociation  (CID)  daughter  ion 
and  parent  ion  spectra  of  major  ions  in  the  FAB 
spectra  from  these  extracts  with  those  from  the 
authentic  standards.  (Author's  abstract) 
W88-06121 


DETERMINATION  OF  NICKEL,  COBALT 
COPPER  AND  URANIUM  IN  WATER  BY  CA- 
THODIC  STRIPPING  CHRONOPOTENTIO- 
METRY  WITH  CONTINUOUS  FLOW, 

Liverpool  Univ.  (England).  Dept.  of  Oceanogra- 
phy. 

M.  P.  Newton,  and  C.  M.  G.  Van  den  Berg. 
Analytica  Chimica  Acta  ACACAM,  Vol     199    p 
59-76.  August  15.  1987.  11  fig,  1  tab,  16  ref. 

Descriptors:  'Chronopotentiometry.  'Nickel, 
'Heavy  metals,  'Cobalt,  'Water  analysis,  'Poten- 
tiometry,  'Cathode  stripping  potentiometric. 
'Copper,  'Uranium.  'Cathodes,  'Potentiometers, 
'Trace  metals.  Continuous  flow.  Sensitivity  analy- 
sis. Detection  limits.  Electrodes,  Automation. 
Metal  complexes.  Dissolved  oxygen.  Great  Britain. 
Pollutant  identification. 
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stirred    adsorption;    in    the    presence    ol    dissolved 

oxygen  the  limit  of  detection  for  nickel  was  high,  i 
at  0.6  nM,  and  cobalt  could  noi  be  determined,  as 

its  peak  was  located  on  top  of  the  Oxygen  peak 
The  determinations  of  copper  and  uranium  were 
not  adversely  affected  by  dissolved  oxygen    I  lie 

limits  of  detection  can  he  lowered  further  b)  using 
a  prolonged  collection  period  (up  to  300  s)  The 
technique  was  successfully  tested  b)  measuring 
nickel  with  continuous  How  in  water  pumped  on 
board  of  a  small  vessel  in  the  Tamar  estuary. 
(Author's  abstract) 
W88-06I24 


DETERMINATION  OF  SURFACE-ACTIVE 
COMPOUNDS  IN  PRECIPITATION  STUDIES 
BY  AC  POLAROGRAPHY, 

Institut    Rudjer    Boskovic,    Zagreb    (Yugoslavia). 

Center  for  Marine  Research. 

N.  Batina.  B.  Cosovic,  and  D.  J.  Te/ak. 

Analytica  Chimica  Acta  ACACAM.  Vol.    199    p 

177-180,  August  15.  1987.  4  fig.  12  ref.  NBS  Grant 

NBS  579. 

Descriptors:  'Water  analysis,  'Pollutant  identifica- 
tion, 'Surfactants.  'Nonionic  surfactants.  ♦Electro- 
chemistry. 'Chemical  precipitation.  'Polarograph- 
ic  analysis,  Triton-X.  Electrodes. 

A  procedure  for  determining  surfactants  in  water 
is  based  on  measurement  of  the  capacity  current  of 
the  mercury  electrode  by  a.c.  polarography  after 
adsorption  of  a  surfactant.  The  advantages  of  the 
electrochemical  method  are  its  simple  procedure 
and  relatively  high  sensitivity  in  comparison  with 
spectrophotometry  determination.  Nonionic  sur- 
factants were  studied  in  connection  with  precipita- 
tion of  colloidal  silver  iodide.  Useful  results  were 
achieved  in  the  .0001-10  to  the  minus  7  mo)  dm  to 
the  minus  3  power  range  for  Triton  X-100.  X-305 
and  X-705  by  adjusting  the  sorption  time,  the  type 
of  molecular  transport  to  the  electrode  and  the 
dilution  ratio.  Adsorption  isotherms  were  con- 
structed by  plotting  the  adsorbed  quantity  against 
the  equilibrium  concentration  of  surfactant.  Such 
results  have  been  utilized  in  investigating  the  ef- 
fects of  Tritons  on  the  growth  and  aggregation  of 
silver  iodide  sols.  (VerNooy-PTT) 
W88-06125 


CORRELATION  STEAM/SOLID  CHROMA- 
TOGRAPHY OF  TRACE  ORGANIC  COM- 
POUNDS IN  WATER, 

Akademiya  Nauk  Estonskoi  SSR.  Tallinn.  Inst,  of 

Chemistry. 

M.  Koel,  M.  Kaljurand,  and  E.  Kullik 

Analytica  Chimica  Acta   ACACAM,  Vol     199    p 

197-202.    August    15.    1987.    4    fig.    1    tab.    11    ref. 

Descriptors:  'Chromatography.  'Steam.  'Trace 
levels,  'Water  analysis,  'Organic  compounds. 
'Gas  chromatography.  Mathematical  studies.  Au- 
tomation, USSR.  Correlation  analysis. 

Correlation  steam/solid  chromatography  was  used 
for  direct  determinations  of  traces'of  organic  com- 
pounds in  water.  Because  of  suppression  of  detec- 
tor noise,  correlation  chromatography  is  a  practi- 
cal alternative  to  single  injections  or  sample  con- 
centration at  low  microgram/L  levels.  The  detec- 
tion limit  for  this  system  with  a  conventional  flame 
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ionization  detector  makes  it  possible  to  detect 
traces  in  water  at  concentrations  of  1  microgram/ 
L  for  alcohols  and  0.10  mg/L  for  phenols.  Correla- 
tion chromatography  seems  to  be  well  suited  for 
environmental  applications,  because  large  amounts 
of  sample  are  available.  The  instrument  is  relative- 
ly simple  to  build,  taking  advantage  of  the  sophisti- 
cated data-processing  capabilities  of  modern  per- 
sonal computers.  An  Apple  Il-e  computer  was 
used  to  control  the  switching  and  record  the  data. 
(VerNooy-PTT) 
W88-06126 


DETERMINATION  OF  PARAQUAT  BY  FLOW- 
INJECTION  SPECTROPHOTOMETRY, 

Universidad  Complutense  de  Madrid  (Spain).  Fac- 
ulty of  Chemistry. 

E.  Chico  Guijarro,  P.  Yanez-Sedeno,  and  L.  M. 
Polo  Diez. 

Analytica  Chimica  Acta  ACACAM,  Vol.  199.  p 
203-208,  August  15,  1987.  2  fig.  2  tab,  17  ref. 
Spanish  C.A.I.C.y.T.,  project  2251/83. 

Descriptors:  *Water  analysis,  *Pesticides,  *Potable 
water.  *Pollutant  identification.  *Paraquat.  Trace 
analysis,  *Spectrophotometry.  'Detection  limits, 
*Flow-injection  spectrophotometry.  Herbicides, 
Optimization.  Calibrations,  Spain. 

The  flow-injection  determination  of  the  herbicide 
Paraquat  (l.r-dimethyl-4-4'-bipyridinium)  is  based 
on  its  reduction  with  sodium  dithiomte  in  alkaline 
medium  and  detection  at  605  nm.  Linear  calibra- 
tion plots  were  obtained  for  0.1-1.0.  1.0-10  and  5.0- 
30.0  mg/L  Paraquat,  the  lower  limit  being  40  times 
less  than  that  of  the  usual  spectrophotometric 
method.  The  flow-injection  method  provides  econ- 
omy of  reagent  and  sample  and  higher  sample 
throughput  (80/h).  The  method  was  used  to  deter- 
mine Paraquat  in  spiked  potable  water  and  pota- 
toes after  preconcentration  by  column  ion-ex- 
change. The  determination  of  Paraquat  in  different 
herbicide  samples  yielded  results  in  good  agree- 
ment with  those  obtained  by  polarographic  and 
manual  spectrophotometric  methods.  (Author's  ab- 
stract) 
W88-06127 


COPRECIPITATION  OF  AN  ORGANOPHOS- 
PHATE  FRACTION  FROM  HARBOUR  WATER 
FOR  X-RAY  FLUORESCENCE  SPECTROME- 
TRY, 

Sydney    Univ.    (Australia).    Dept.    of    Inorganic 

Chemistry. 

F.  Ahem,  J.  M.  Eckert,  S.  F.  Hain,  K.  E.  A. 

Leggett.  and  N.  C.  Payne. 

Analytica  Chimica  Acta  ACACAM,  Vol.   199.  p 

259-263.  August  15.  1987.  2  tab.  9  ref. 

Descriptors:  'Phosphorus,  'Spectroscopy.  'Chem- 
ical precipitation.  'Organophosphorus  compounds, 
*X-ray  fluorescence,  'Spectrometers,  'Spectral 
analysis.  'Chemical  analysis,  'Water  analysis.  Har- 
bors, Biological  magnification,  Australia. 

The  film  x-ray  fluorescence  spectrum  of  a  cobalt 
pyrrolidinedithiocarbamate  carrier,  precipitated  in 
harbor-water  samples,  contained  a  previously  unre- 
ported peak  at  the  wavelength  of  the  first-order  K. 
sub  alpha  line  of  phosphorus.  Surface  samples  were 
collected  at  The  Spit  in  Middle  Harbour.  Port 
Jackson.  Sydney.  The  coprecipitated  phosphorus  is 
an  organophosphate  fraction  of  biological  origin, 
constituting  approximately  10%  of  the  dissolved 
organophosphorus  in  the  waters.  This  appears  to 
be  the  first  example  of  the  preconcentration  of 
organophosphorus  compounds  from  a  natural 
water  by  selective  coprecipitation.  The  measured 
organophosphate  fraction  appears  to  be  an  indica- 
tor of  biological  activity  and  is  obtained  directly 
and  without  interference  from  orthophosphate 
ions.  (VerNooy-PTT) 
W88-06129 


TRACE  DETERMINATION  OF  SOME  HEAVY 
METALS  IN  WATERS  BY  FLOW-INJECTION 
SPECTROPHOTOMETRY  AND  POTENTIO- 
METRY, 

Akademiya  Nauk  SSSR.  Moscow.  Inst.  Geokhimii 
i  Analiticheskoi  Khimii. 


For  primary  bibliographic  entry  see  Field  7B. 
W88-06130 


FUNDAMENTAL  AND  PRACTICAL  CONSID- 
ERATIONS IN  THE  DESIGN  OF  ON-LINE 
COLUMN  PRECONCENTRATION  FOR  FLOW- 
INJECTION  ATOMIC  SPECTROMETRIC  SYS- 
TEMS, 

Academia  Sinica,  Shenyang  (China).  Inst,  of  For- 
estry and  Soil  Science. 
Z.  Fang.  S.  Xu,  and  S.  Zhang. 
Analytica  Chimica  Acta  ACACAM.  Vol.  200,  No. 
1,  p  35-49.  September  1.  1987.  2  fig,  3  tab,  21  ref. 

Descriptors:  'Chemical  analysis.  'Water  analysis, 
'Cobalt,  'Cadmium.  'Design  standards.  'Spectral 
analysis,  'Atomic  absorption  spectroscopy,  Spec- 
troscopy. Drinking  water.  Potable  water, 
Wastewater,  Seawater.  Optimization,  Columns, 
Preconcentration. 

Fundamental  considerations  and  practical  points  in 
the  development  of  on-line  preconcentration  flow- 
injection  with  atomic  spectrometric  detection  are 
discussed,  with  emphasis  on  overall  efficiency  and 
accuracy.  The  terms  concentration  efficiency  (CE) 
expressed  as  the  enrichment  factor  achieved  per 
minute  by  the  system,  and  retention  efficiency 
(%E),  together  with  recovery  studies  on  real  sam- 
ples, are  recommended  as  criteria  for  the  evalua- 
tion of  the  efficiency  and  reliability  of  such  sys- 
tems. Time-based  sampling  and  double-column  sys- 
tems without  intermediate  column  washing  are 
recommended  for  improving  efficiency.  Large  col- 
umns (3  mm  i.d.,  45  mm  long)  with  high  sample- 
loading  rates  of  9.5  mL/min  are  proposed  for 
achieving  high  efficiency  and  accuracy  with 
atomic  absorption  detection;  more  careful  optimi- 
zation of  column  dimensions  is  needed  for  detec- 
tion with  inductively-coupled  plasma/atomic  emis- 
sion spectrometry.  A  procedure  for  the  on-line 
preconcentration  of  cobalt  in  water  samples  was 
developed.  An  enrichment  factor  of  48  was 
achieved  at  a  sampling  frequency  of  60/h  with 
good  recoveries  for  all  the  water  types  studied  (sea 
water,  tap  water,  tap  water  with  a  high  zinc  con- 
centration, and  wastewater).  The  precision  was 
1.7%  relative  standard  deviation  at  the  40  micro- 
gram/L  level,  and  the  detection  limit  (3  sigma)  was 
0.2  micrograms/L.  (Author's  abstract) 
W88-06131 


SEPARATION  AND  DETERMINATION  OF 
TRACES  OF  HEAVY  METALS  COMPLEXED 
WITH  HUMIC  SUBSTANCES  IN  RIVER 
WATERS  BY  SORPTION  ON  INDIUM-TREAT- 
ED AMBERLITE  XAD-2  RESIN, 
Nagoya  Univ.  (Japan).  Faculty  of  Engineering. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-06132 


APPLICATION  OF  AMALGAM  ELECTRODES 
IN  STUDIES  OF  HEAVY  METALS  UNDER 
NATURAL  WATER  CONDITIONS, 

Geneva  Univ.  (Switzerland).  Dept.  of  Inorganic, 

Analytical  and  Applied  Chemistry. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-06133 


DETERMINATION  OF  PURINES  IN  FRESH 
AND  SEA  WATER  BY  CATHODIC  STRIPPING 
VOLTAMMETRY  AFTER  COMPLEXATION 
WITH  COPPER(I), 

Liverpool  Univ.  (England).  Dept.  of  Oceanogra- 
phy. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-06134 


AUTOMATED  SPECTROPHOTOMETRIC 

FIELD  MONITOR  FOR  WATER  QUALITY  PA- 
RAMETERS: DETERMINATION  OF  NITRATE, 

Hull  Univ.  (England).  Dept.  of  Chemistry. 
J.  R.  Clinch,  P.  J.  Worsfold.  and  H.  Casey. 
Analytica  Chimica  Acta  ACACAM.  Vol.  200.  No. 
1,  p  532-531,  September  1,  1987.  5  fig,  3  tab.  17  ref. 

Descriptors:  'Water  analysis,  'Field  tests,  'Auto- 
mation. 'Spectrophotometry,  'Nitrates,  'Riparian 
waters,  River  Frome. 


An  automated  spectrophotometric  field  monitor  is 
described  for  the  determination  of  nitrate  in  river 
water.  The  bias,  precision  and  linear  calibration 
range  of  the  monitor  were  determined  in  the  labo- 
ratory. Samples  taken  from  six  locations  on  the 
River  Frome  in  Dorset  were  analyzed  for  nitrate 
content  by  the  monitor,  and  the  results  obtained 
were  in  good  agreement  with  those  obtained  by 
two  spectrophotometric  reference  methods.  The 
relative  standard  deviation  for  672  replicate  injec- 
tions of  a  7.7  mg/L  N03-N  standard  over  a  14-day 
period  was  1.4%,  during  which  time  2.5  L  of  the 
color  reagent  and  2.5  L  of  the  ammonium  chloride 
solution  were  consumed.  The  linear  calibration 
range  of  the  procedure  was  0-12  mg/L  N03-N. 
The  results  of  a  four-day  field  trial  on  the  River 
Frome  demonstrated  the  potential  of  the  monitor 
for  the  determination  of  nitrate.  The  monitor  is 
designed  to  operate  unattended  for  1  wk.  (Ver- 
nooy-PTT) 
W88-06135 


IMPROVEMENT  OF  THE  DETECTION 
POWER  IN  ELECTROTHERMAL  ATOMIC 
ABSORPTION  SPECTROMETRY  BY  SUMMA- 
TION OF  SIGNALS:  DETERMINATION  OF 
TRACES  OF  METALS  IN  DRINKING  WATER 
AND  URINE, 

Institut     fuer     Spektrochemie     und     Angewandte 
Spektroskopie.  Dortmund  (Germany,  F.R.). 
H.  Berndt,  G.  Schaldach,  and  R.  Klockenkamper. 
Analytica  Chimica  Acta  ACACAM,  Vol.  200,  No. 
1,   p    573-579,    September    1,    1987.   4   fig,    8    ref. 

Descriptors:  'Spectroscopy,  'Water  analysis,  'De- 
tection limits,  'Atomic  absorption  spectroscopy, 
'Computers,  'Reproducibility,  'Trace  metals, 
'Drinking  water,  'Heavy  metals.  Cadmium,  Lead. 

In  electrothermal  atomic  absorption  spectrometry, 
the  signals  corresponding  to  total  absorption  (TA). 
background  (BG)  and  the  required  atomic  absorp- 
tion signal  (TA  -  BG)  show  good  temporal  repro- 
ducibility. For  improvement  of  the  detection 
power,  the  time-resolved  signals  can  be  summed 
with  the  aid  of  a  microcomputer.  The  summed 
signal  height  is  exponentially  related  to  the  number 
(N)  of  measurements  up  to  N  =  40.  The  detection 
power  is  improved  according  to  the  N  to  the  1/2 
law  with  a  practical  limit  at  summation  of  20 
signals.  Concentrations  which  are  around  the  de- 
tection limit  in  single  measurements  (lead  and  cad- 
mium in  drinking  water)  can  readily  be  determined 
by  summation  of  signals  from,  for  example,  sixteen 
20-microliter  injections  of  the  drinking  water.  Re- 
sulting high  summed  backgrounds,  giving  absor- 
bances  >  5,  can  be  compensated.  (Author's  ab- 
stract) 
W88-06136 


LIQUID  CHROMATOGRAPHIC  DETERMINA- 
TION OF  NITRILOTRIACETIC  ACID,  ETHY- 
LENEDIAMINETETRAACETIC  ACID,  AND 
RELATED  AMINOPOLYCARBOXYLIC  ACIDS 
USING  AN  AMPEROMETRIC  DETECTOR, 
Maryland  Univ.,  College  Park.  Dept.  of  Chemis- 
try. 

J.  Dai.  and  G.  R.  Helz. 

Analytical  Chemistry  ANCHAM,  Vol.  60.  No.  4. 
p  301-305,  February  15,  1988.  5  fig,  3  tab,  42  ref. 

Descriptors:  'Water  analysis.  'Detergents. 
'Wastewater  analysis,  'Surfactants.  'Chromatog- 
raphy, 'Liquid  chromatography.  'Amperometric 
detectors,  'Nitrilotriacetic  acid.  Chelating  agents. 
Detection  limits. 

An  amperometric  detector  employing  a  carbon- 
paste  electrode  was  used  to  determine  aminopoly- 
carboxylic  acids,  including  nitrilotriacetic  acid 
(NTA)  and  ethylenediaminetetraacetic  acid 
(EDTA).  after  liquid  chromatographic  separation 
on  a  reversed-phase  column  with  an  aqueous  trich- 
loroacetic acid  mobile  phase  at  pH  lower  than  2. 
The  aminopolycarboxylic  acids  are  directly  oxi- 
dized at  the  detector  electrode  without  involving 
an  intermediate  species.  Glycine,  iminodiacetic 
acid,  common  amino  acids,  citric  acid,  and  fulvic 
acids  do  not  interfere  with  the  determination  of 
NTA  and  EDTA.  The  low  mobile-phase  pH  limits 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Identification  Of  Pollutants — Group  5A 


interference  from  metul  ions  in  nutural  wnters 
xx  h  Mich  interference  occurs,  a  stronget  chelat- 
ing reagent  I  dielhylenetriaminepeniaacetic 
acid  (DTP A))  can  be  used  to  suppress  ii  N  I  \  and 
EDI  \  in  aqueous  samples,  including  wttstewatet 
treatment  plant  influent  and  effluent,  can  be  deter- 
mined without  prior  sumple  preparation  I  lu  mini 
mum  detectable  amounts  are  0  I  ppm  foi  N  I  A  and 
0  IS  ppm  for  I  1)1  A  with  a  precision  of  7*3!  rela 
live  standard  de\  iation  (Author's  abstract  i 
W88  061 


IM  I  UENCE  OF  OXYGEN  CONCENTRATION 
ON  1  HI  DISTRIBUTION  OK  MYSIS  RELICT  A 
LOVEN     IN     A     EUTROPHIC    TEMPERATE 

I   \M. 

rrent  Uni\  .  Peterborough  (Ontario).  Watershed 
Ecosystems  Program 

Foi  primary  bibliographic  entrj  set-  Field  5C. 
w  ss  DM41 


BACTERIAL  POLLUTION  IN  RUNOFF  FROM 
AGRICULTURAL  LANDS, 
Nebraska  Univ.-Lincoln,  Dept   of  Civil  Engineer- 
ing 

For  primary  bibliographic  entry  see  Field  5B 
W88-06145 


TREES  AS  MONITORS  OF  TRITIUM  IN  SOIL 
WATER, 

Kentucky   Univ.,   Lexington.   Dept.   of  Forestry. 

P.  J.  Kalisz.  J.  W.  Stringer.  J.  A.  Volpe.  and  D.  T. 

Clark. 

Journal  of  Environmental  Quality  JEVQAA,  Vol 

17.  No.   1,  p  62-70.  Januarv-March   1988.  7  fie.   1 

tab,  37  ref. 

Descriptors:  *Path  of  pollutants,  "Tritium.  *Soil 
water.  *Soil  contamination,  'Radioactive  waste 
disposal.    Leaves.   Trees,   Oak   trees.   Monitoring. 

(3H)  activities  in  the  foliage  of  forest  trees  were 
found  to  reflect  tritium  activities  in  soil  water 
along  the  perimeter  of  a  retired  low-level  radioac- 
tive waste  disposal  site.  Spatial  variability  in  foli- 
age tritium  activity  clearly  delineated  patterns  of 
tritium  in  soil  water  as  deep  as  3  m.  Late  summer 
increases  in  foliage  tritium  activity  paralled  in- 
creases in  soil  water  activity  and  also  suggested 
greater  uptake  of  water  from  deep  reservoirs  after 
surface  soils  had  dried  out.  White  and  chestnut  oak 
(Quercus  albe  L.  and  Q.  prinus  L.)  dominated  the 
study  area  and  were  good  monitors  of  tritium 
regardless  of  tree  size.  Spatial  patterns  of  tritium  in 
foliage  of  these  species  over  a  5-ha  watershed  were 
interpretable  in  terms  of  the  local  landscape  and 
the  probable  pathways  of  movement  of  contami- 
nated water  originating  on  the  disposal  site.  Results 
of  this  study  suggest  that  trees  and  other  deeply 
rooted  plants  may  serve  as  simple  and  effective 
monitors  of  soil  water  contamination  and  may 
therefore  be  useful  additions  to  permanent  moni- 
toring systems.  (Author's  abstract) 
W88-06148 


DEVELOPMENT  OF  A  SURROGATE  PARAM- 
ETER TO  DETERMINE  THE  TRIHALOMETH- 
ANE  FORMATION  POTENTIAL  OF  TWO  RES- 
ERVOIRS, 

Washington  State  Dept.  of  Social  and  Health  Serv- 
ices. Olympia.  Office  of  Environmental  Health 
Programs. 

For  primary  bibliographic  entry  see  Field  5F 
W88-06172 


NEW  METHOD  TO  DETERMINE  AND  CON- 
TROL LEAD  LEVELS  IN  TAP  WATER. 

Keuringsinstituut  voor  Waterleidingartikelen    Rijs- 

wijk  (Netherlands). 

T.  J.  van  den  Hoven. 

Aqua  AQUAAA.  Vol.  6.  p  315-322.  1987    11  fie    I 

lab.  14  ref.  b' 

Descriptors:  'Chemical  analysis.  *Water  analysis. 
'Drinking  water.  'Lead.  Water  treatment.  Nether- 
lands, Hydrogen  ion  concentration.  Temperature 
effects. 


\  new   method  w  .is  developed  lo  assess  the  tap 
watei  lead  level  ol  lead  plumbed  houses  in  ,i  put 
ticulai  supply  area    I  In-  method  is  based  on  the 

'lead  pipe  test",  in  w  hit  h  the  lead  concentral 

the  water  is  measured  as  ,i  function  ol  the  stagna- 
tion time  Applying  the  lest  in  10  supply  areas  in 
the  Netherlands,  it  appears  thai  the  value  of  50 
microgram  I  (guideline)  is  exceeded  in  10  areas 
Analysis  o\  the  pipe  lest  data  shows  lead  solubilitj 
lo  decrease  with  increasing  pll  and  decreasing 
temperature  Water  treatment  proves  to  be  effec- 
tive in  reducing  lead  lo  values  below  the  guideline 
(Author's  abstract) 
W88-06271 


GROUND  WATER  QUALITY:  A  CASE  STUDY 
OF  SOME  INDIAN  VILLAGES, 

Indian  Inst,  of  Tech..  New  Delhi.  Centre  for  Rural 

Development  and  Appropriate  Technology 

S.  K.  Jain.  N.  K.  Jha,  and  P.  Vasudevan. 

Aqua  AQUAAA,  Vol.  6,  p  340-343.   1987    I  fie    7 

tab.  8  ref 

Descriptors:  'Water  quality.  'Drinking  water. 
'Groundwater.  'Salinity,  'Heavy  metals.  Ions. 
Iron,  Lead.  Cadmium,  Copper,  Nickel.  Manganese. 
Cobalt.  Zinc,  India. 

The  ground  water  quality  of  villages  of  the  Gur- 
gaon  District.  Haryana,  India  was  surveyed.  Salini- 
ty up  to  34525.  32458,  22923  and  13105  ppm  was 
found  in  Sultanpur.  Mubarikpur.  Wazirpur  and 
Farukhnagar,  respectively.  Fluoride  concentration 
of  6.06  ppm  was  observed  in  Mevka.  Among 
heavy  metals  iron  content  (981.0  and  1 183.2  micro- 
gram/1 average  in  drinking  and  nondrinking  water 
respectively)  was  the  highest  followed  by  lead 
(86.15  and  150.1  microgram/1  average  in  drinking 
and  nondrinking  water).  The  average  of  other 
metals  detected  in  drinking  and  nondrinking  water 
in  micrograms/1  was:  cadmium,  none  and  0.73- 
copper,  42.07  and  68.07;  nickel.  40.97  and  46.75; 
manganese.  87.7  and  108.0;  zinc,  229.46  and  213. s! 
Cobalt  content  was  the  lowest  of  the  metals  detect- 
ed at  4-5  microgram/liter.  (Sand-PTT) 
W88-06275 


EFFECTS  OF  TOXIC  CHEMICALS  IN  THE 
MARINE  ENVIRONMENT:  PREDICTIONS  OF 
IMPACTS  FROM  LABORATORY  STUDIES, 

Woods  Hole  Oceanographic  Institution,  MA. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-06299 


HUMIC    SUBSTANCES    OF    NATURAL    AND 
ANTHROPOGENIC  ORIGIN, 

Gesamthochschule   Essen   (Germany,   F.R.).   Inst, 
fuer  Physikalische  und  Theoretische  Chemie. 
For  primary  bibliographic  entry  see  Field  5B 
W88-06322 


FULVIC    ACID    CONSTITUENTS    OF    COAL 
SLURRY  TRANSPORT  WASTEWATER, 

Medical  Univ.  of  South  Carolina.  Charleston. 
For  primary  bibliographic  entry  see  Field  5B 
W88-06325 


CARBON-13  NUCLEAR  MAGNETIC  RESO- 
NANCE SPECTROSCOPIC  CHARACTERISA- 
TION OF  HUMIC  SUBSTANCES  FROM  MU- 
NICIPAL REFUSE  DECOMPOSING  IN  A 
LANDFILL, 

Department  of  Scientific  and  Industrial  Research, 
Petone  (New  Zealand).  Chemistry  Div. 
R.  H.  Newman.  B.  K.  G.  Theng,  and  Z.  Filip. 
The  Science  of  the  Total  Environment  STENDL. 
Vol.  65,  p  69-84,  September  1987.  8  fig,  3  tab.  19 
ref. 

Descriptors:  'Humic  acids,  'Pollutant  identifica- 
tion. 'Measuring  instruments,  'Waste  disposal. 
'Landfills,  'Sludge.  NMR,  Municipal  refuse.  Deg- 
radation, Carbon. 

Municipal  refuse  was  disposed  in  simulated  land- 
fills and  left  for  periods  of  more  than  20  months. 
Three  different  40  cu  m  systems  of  disposal  were 
studied,  namely  (1)  where  the  refuse  was  compact- 


ed, (2)  w  hen  n  u.is  mixed  with  ■.. 

left  uncompai  led,  and  (3)  whei    it  wa     i  >m|  i  I    I 

with  sewage  sludgi     VI  2.  6    12  md  10  i h     Ih 

humic    siihsuiK  es    u irui  i<  d     ft -  n  I 

system,  purified,  and  i  harai  leri/i  d  h polai 

ization  I3C  NMR  spectroscopy  with  magii  angli 
sample  spinning    I  he  areas  undei  Ihe    ut  ii  w 

n, ils  were  relati  d  to  i  arbi  m  | nt  i  ;i    in  difl 

structural  categories    F"he  aromaticity  ol  thi   I 

acids  increased  with  timi   ol  d npi  is 

from  refuse  mixed  uiih  sewage  sludge  were  pai 
ticularly  high  in  phenolic  content    \    ignal  at  174 
p  p  ni  .  assigned  primarily  to  secondary  amide  link 
ages  (e.g.,  m  peptides),  reached  maximum  strength 
after  6  to  12  months  decomposition    I  In     arbony 
dratc  contents  of  the  humic  acids  showed  

small  variations  as  decomposition  progressed  Po 
lyniciliylcnc  chains  m  lipids,  particularly  foi  thi 
uncompacted  system,  accounted  foi  a  diminishing 

fraction  of  total  carbon  as  time  of  refuse  disposal 
increased  The  spectrum  Of  a  soil  humic  acid 
showed  features  similar  to  those  observed  in  spec- 
tra of  humic  acids  derived  from  refuse,  hut  the 
signals  were  less  well  resolved  (Author's  abstract) 
W88-06424 


COMMENT  ON  THE  USE  OF  ACIDIMETRIC 
TITRATIONS  FOR  THE  ESTIMATION  OF 
THE  ALKALINITY  AND  BICARBONATE  CON- 
TENT OF  ACID  UPLAND  SURFACE  WATERS. 
Institute  of  Terrestrial  Ecology,  Bangor  (Wales) 
Bangor  Research  Station. 
B.  Reynolds,  and  C.  Neal. 

The  Science  of  the  Total  Environment  STENDL 
Vol.  65,  p  155-161,  September  1987.  3  fig.  1  tab.  18 
ref. 

Descriptors:  'Pollutant  identification.  'Measuring 
instruments,  'Titrations,  'Alkalinity.  'Bicarbon- 
ates,  'Acidity.  Surface  water.  Buffers.  Ions.  Con- 
centration. 

Two  techniques  (acidimetric  titration  to  pH4.5  and 
Gran  function)  for  determining  the  concentration 
of  buffering  components  in  moderately  acidic- 
upland  surface  waters  have  been  compared.  Re- 
sults show  that  the  commonly  used  method  of 
acidimetric  titration  to  pH  4.5  for  alkalinity/ 
HC03(-)  is  inappropriate  for  such  waters,  since  the 
method  determines  neither  the  concentrations  of 
HC03(-)  nor  the  sum  of  the  buffering  components 
in  the  waters.  However,  other  acidimetric  titration 
methods  such  as  those  involving  detailed  analysis 
of  the  titration  curve  or  Gran  plots  can  be  used. 
The  use  of  Gran  plots  would  be  most  suitable  for 
routine  precise  determinations  of  alkalinity  in 
upland  surface  waters.  (Alexander-PTT) 
W88-06427 


EXTRACTION  OF  FLUORIDE  FROM  SOIL 
WITH  WATER,  AND  WITH  HYDROCHLORIC 
ACID  SOLUTIONS  SIMULATING  PREDATOR 
GASTRIC  JUICES, 

Institute  of  Terrestrial  Ecology.  Bangor  (Wales). 

Bangor  Research  Station. 

K.  C.  Walton. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  65,  p  247-256.  September  1987.  4  fig,  1  tab.  19 

ref. 

Descriptors:  'Analytical  methods,  'Fluoride.  'Ex- 
traction. 'Soil  analysis.  'Fate  of  Pollutants,  Ions. 
Food  chain.  Predation.  Diet.  Acids 

Fluoride  was  extracted  from  two  unpolluted  soils 
and  three  soils  polluted  by  fluoride  from  an  alumi- 
num reduction  plant,  using  different  combinations 
of  soil  weight,  pH  and  extractant  (water  or  HCI) 
Equilibrium  concentration  of  fluoride  was  rapidly 
attained  in  the  extractant  at  a  soil/water  ratio  of 
1:10  with  unpolluted  soils:  one  polluted  soil 
reached  the  same  equilibrium  at  4:10,  another  at 
1.5:10.  When  shaken  with  different  concentrations 
of  HCI.  polluted  soils  released  amounts  of  fluoride 
which  reached  a  maximum  at  pH  1.4.  The  results 
of  treating  different  weights  of  both  polluted  and 
unpolluted  soils  with  0.1  M  HCI  confirm  Ihe  possi- 
bility of  efficient  uptake  of  fluoride  by  predatory 
animals  from  soil  contained  in  early  worms.  (Au- 
thor's abstract) 
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W88-06433 


MEASUREMENT  OF  PLUMBOSOLVENCY 
PROPENSITY  TO  GUIDE  THE  CONTROL  OF 
LEAD  IN  TAPVVATERS. 

Humberside  Coll.  of  Higher  Education,  Grimsby 
(England). 

J.  H.  Colling.  P.  A.  E.  Whincup.  and  C.  R.  Hayes. 
Journal  of  The  Institution  of  Water  and  Environ- 
mental  Management,   Vol.    1.   No.   3,   p   263-269, 
December  1987.  6  fig,  12  ref. 

Descriptors:  *Water  chemistry.  *Pollutant  identifi- 
cation. *Water  quality,  "Lead,  *Drinking  water, 
*  Alkalinity.  Microscopy,  Surveys.  Orthophos- 
phates.  Heavy  metals.  England.  Electron  micros- 
copy. Solvents. 

A  laboratory-scale  lead-pipe  rig  has  been  devel- 
oped into  an  accelerated  test  for  'plumbosolvency 
propensity".  High  alkalinity  water  supplies  from 
Anglian  Water  show  either  relatively  high  or  low 
propensity  characteristics  which  appear  to  be  relat- 
ed to  the  form  of  the  crystal  deposit.  These  have 
been  examined  by  scanning  electron  microscopy. 
The  uses  of  the  test  to  (1)  supplement  random 
survey  data,  (2)  investigate  mixed  waters,  and  (3) 
optimize  orthophosphate  dosing  are  described. 
(Author's  abstract) 
W88-06452 


MONITORING  SEWER  ATMOSPHERES  FOR 
ORGANIC  VAPOURS, 

Thames  Water  Authority  (England).  Central  Div. 
J.  M.  Reid.  and  M.  McEvoy. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  1,  No.  2.  p  161-170. 
October  1987.  4  fig.  11  tab,  14  ref. 

Descriptors:  *Analytioal  methods.  *Pollutant  iden- 
tification, 'Measuring  instruments.  "Organic 
vapors.  "Wastewater  treatment.  Gases,  Safety, 
Sewers.  Occupational  exposure. 

The  testing  of  sewer  atmospheres  for  the  presence 
of  methane,  hydrogen  sulfide,  and  oxygen  deficien- 
cy has  been  a  matter  of  routine  for  many  years. 
Until  recently  the  tests  have  been  carried  out  by 
the  use  of  Spiralarm  lamps  and  lead  acetate  papers 
although  electronic  instruments,  of  proven  accura- 
cy and  reliability,  are  now  taking  the  place  of 
traditional  equipment.  This  work  has  shown  that 
diffusive  sampling,  coupled  with  thermal  desorp- 
tion.  can  be  useful  and  convenient  means  of  assess- 
ing the  concentration  of  organic  vapors  in  sewers. 
The  work  carried  out.  to  date,  on  personal  moni- 
toring has  generally  revealed  time-weighted  aver- 
age levels  of  exposure  of  less  than  10  per  cent  of 
the  occupational  exposure  limit  in  man-entry 
sewers  that  are  not  subject  to  special  arrangements. 
(Author's  abstract) 
W88-06463 


BACTERIOLOGICAL  MONITORING  OF 
WATER  WITH  'JUNGLE  KITS', 

Severn-Trent  Water  Authority  (England).  North- 
ern Div. 

M.  L.  Furness,  and  P.  Holmes. 
Journal  of  the  Institution  of  Water  and  Environ- 
mental   Management.   Vol.    1,   No.   2,   p   227-230, 
October  1987.  1  tab.  8  ref.  append. 

Descriptors:  "Pollutant  identification.  "Water  anal- 
ysis. "Bacteriological  studies.  "Monitoring, 
"Jungle  kits.  "Water  treatment.  Water  quality. 
Water  supply. 

A  strict  application  of  recommendations  contained 
in  the  Department  of  Health  and  Social  Security/ 
Welsh  office/Department  of  the  Environment 
(United  Kingdom)  Report  71  generates  the  need 
for  the  examination  of  large  numbers  of  samples 
with  daily  analysis  being  required  at  certain  treat- 
ment works.  Manpower  resources  were  not  avail- 
able to  achieve  this,  and  an  alternative  procedure 
for  bacteriological  monitoring  was  necessary.  A 
technique  for  'on-site'  monitoring  of  the  bacterio- 
logical quality  of  a  water  supply  on  a  daily  basis  is 
described.  Based  on  the  multiple  tube  method,  the 
test  provides  a  qualitative  yes/no  indication  of  the 


quality  of  the  water  being  produced.  Experiences 
in  the  use  of  this  technique  are  outlined.  (Author's 
abstract) 
W88-06469 


SPECTROPHOTOMETRIC  METHOD  FOR 
THE  MICRODETERMINATION  OF  BENDIO- 
CARB  STANDARD  RESIDUES  IN  WATER, 

Indian   Agricultural    Research    Inst.,   New   Delhi. 
Div.  of  Agricultural  Chemicals. 
S.  K.  Handa. 

Journal  -  Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  71.  No.  1,  p  51-52.  January/ 
February  1988.  3  fig.  1  tab.  7  ref. 

Descriptors:  "Water  analysis,  "Analytical  methods. 
"Pollutant  identification,  "Pesticides,  "Insecticides. 
"Measuring  instruments.  "Spectrophotometry, 
"Bendiocarb,  Detection  limits.  Phenols.  Chemical 
reaction. 

A  spectrophotometric  method  has  been  developed 
for  the  microdetermination  of  bendiocarb  in  water. 
The  method  is  based  on  the  reaction  of  bendiocarb 
phenol  resulting  from  the  hydrolysis  of  bendiocarb 
with  nitric  acid  to  form  a  yellow  complex  with  an 
adsorption  maximum  at  420  nm.  The  method  is 
applicable  for  estimation  of  residues  of  bendiocarb 
in  the  range  of  10-100  micrograms/5  mL  solution. 
(Author's  abstract) 
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NOVEL  BIOLOGICAL  RECYCLING  WATER 
PURIFICATION  SYSTEM  FOR  USE  IN  FISH 
TOXICOLOGY  STUDIES, 

Mississippi  Univ.,  University.  Dept.  of  Pharmaceu- 
tics. 

A.  J.  Verlangieri,  R.  M.  Lewis.  A.  W,  Bannon,  and 
M.  C.  Wilson. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6.  Vol.  40.  No.  2.  p  185-189, 
February  1988.  2  fig.  1  tab,  7  ref. 

Descriptors:  "Water  treatment.  "Toxicology. 
"Aquariums.  "Biological  filters.  "Fish,  "Water  pol- 
lution effects.  "Population  exposure.  "Toxicity. 
"Bioaccumulation,  Survival,  Tissue  analysis.  Nitri- 
fication, Performance  evaluation.  Filtration.  Costs, 
Catfish,  Aquaculture. 

A  novel  biological  filter  system  which  facilitates 
the  nitrification  process,  thereby  removing  or  con- 
trolling the  build-up  of  toxic  metabolic  waste  prod- 
ucts in  holding  tanks  in  the  laboratory  was  devel- 
oped. This  system  provides  a  healthy,  non-stressful 
environment  for  blue  channel  catfish  (Ictalurus 
Punctatus)  fingerlings  prior  to  their  use  in  LC50 
determinations  of  various  insecticides,  herbicides, 
and  fungicides  currently  employed  in  the  vicinity 
of  catfish  ponds  or  farms.  Daily  pH.  nitrite  and 
ammonia  concentrations  were  monitored  over  a 
25-day  period.  Nitrite  concentration  fell  from  an 
initial  1.65-mg/L  to  0.2-mg/L  or  less  over  the  25- 
day  period.  Ammonia  levels  never  exceeded  0.65- 
mg/L  with  a  mean  concentration  of  0.32-mg/L  for 
the  25-day  period.  Downward  shifts  in  pH  were 
preceded  by  rising  ammonia  levels.  The  system 
provided  a  stable,  non-stressful  environment  to 
maintain  fish  prior  to  lethality  testing.  Evidence  of 
this  was  reflected  by  Ovr  mortality,  stable  low 
ammonia  and  nitrite  levels,  and  reproducible  DDT 
96-h  LC50's.  In  addition  to  providing  a  stable 
environment,  the  recirculating  system  used  re- 
quired minimal  man-hours  to  maintain  and  was 
relatively  inexpensive  to  construct.  In  comparison 
with  the  flow-through  systems  which  require  an 
uninterrupted  supply  of  dechlorinated  water,  or 
daily  removal  and  replacement  of  the  water,  this 
system  is  much  less  labor  intensive.  Flow-through 
systems  often  require  settings  that  are  physically 
and/or  economically  prohibitive.  The  system  de- 
scribed is  compatible  with  most  laboratory  set- 
tings. The  aquaculture  system  described  here  pro- 
vided an  economical  method  for  maintaining  an 
aquatic  test  population  in  a  stable,  non-stressed 
environment.  (Alexander-PTT) 
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ANALYSIS  OF  GASOLINE  IN  WATER  USING 
A  STRIPPING  PRECONCENTRATION  PRO- 
CEDURE, 


Army  Environmental  Hygiene  Agency.  Aberdeen 

Proving  Ground.  MD. 

F.  Belkin,  and  M.  A.  Hable. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6.  Vol.  40.  No.  2,  p  244-248, 

February  1988.  2  fig,  2  tab,  10  ref. 

Descriptors:  "Analytical  methods,  "Pollutant  iden- 
tification, "Measuring  instruments.  "Gasoline. 
"Water  analysis.  "Gas  chromatography.  Perform- 
ance evaluation.  Petroleum  hydrocarbons,  Precon- 
centration,  Stripping. 

The  applicability  of  using  a  stripping  preconcentra- 
tion  procedure  to  measure  low  levels  of  gasoline  in 
water  was  determined.  Test  samples  were  prepared 
by  fortifying  laboratory  tap  water  with  known 
concentrations  of  unleaded  gasoline  obtained  from 
a  local  service  station.  The  fortified  water  sample 
(15-mL)  was  sparged  (purged  and  trapped)  from  a 
15  x  150  mm  glass  sparging  vessel  installed  in  the 
oven  of  a  dynamic  thermal  stripper.  Calculations 
were  made  by  comparing  the  ratio  of  total  area 
found  for  the  external  gasoline  standard  to  the  area 
found  for  the  gasoline  peaks  in  the  sample.  1- 
Chlorohexane  was  used  as  an  internal  standard,  to 
evaluate  the  efficiency  of  each  individual  stripping 
procedure.  The  recoveries  for  gasoline  varied  from 
95  to  104%  with  the  coefficient  of  variation  be- 
tween 9.4  and  10.6%.  The  precision  and  accuracy 
for  selected  components  of  gasoline  stripped  from 
water  are  shown.  For  gasoline  in  water  (500  ppb), 
comparison  of  the  Tenax  collection  tube  versus  the 
multicomponent  tube  showed  that  the  Tenax  ad- 
sorbent had  a  poor  collection  efficiency  for  hydro- 
carbons eluting  from  the  column  before  toluene. 
The  multicomponent  tube  (glass  beads/Tenax-TA/ 
Ambersorb  XE-340/charcoal)  was  effective  in  the 
collection  and  desorption  of  the  wide  range  of 
compounds  found  in  gasoline.  The  stripping  proce- 
dure involves  using  a  small  water  sample  (15  mL). 
The  method  is  relatively  rapid  since  three  samples 
can  be  sparged  at  one  time.  The  thermal  desorption 
-  gas  chromatography  time  was  less  than  30  min. 
Greater  resolution  in  the  chromatography  may  be 
obtained  by  using  conditions  that  prolong  the  anal- 
ysis time  such  as  slower  temperature  programming 
or  a  longer  capillary  column.  (Alexander-PTT) 
W88-06482 


OPTICAL  WATER  QUALITY  -  WHAT  DOES  IT 
MEAN  AND  HOW  SHOULD  WE  MEASURE  IT, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div,  of  Plant 

Industry. 

For   primary   bibliographic   entry   see   Field    5G. 
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TOXIC  SCREENING  OF  SURFACE  WATERS 
IN  THE  LOWER  SUSQUEHANNA  RIVER 
BASIN  USING  THE  BECKMAN  MICROTOX 
2055  TOXICITY  ANALYZER, 

Susquehanna  River  Basin  Commission.  Harrisburg, 

PA. 

J.  R.  Hollowell. 

Susquehanna  River  Basin  Commission  Publication 

No.  113,  December  1987.  1 1  p.  2  fig.  1  tab.  4  ref. 

Descriptors:  "Sampling,  "Water  quality.  "Toxicity. 
"Bioassays.  "Microtox.  "Susquehanna  River. 
"Monitoring.  Stress,  Economic  aspects,  Bio'.u- 
minescence.  Bacteria. 

Maintaining  a  widespread  monitoring  network  for 
toxic  organic  compounds  is  generally  impractical 
because  individual  organic  analyses  are  far  more 
expensive  than  typical  inorganic  chemical  analyses. 
This  project  used  the  Beckman  Microtox  2055 
toxicity  analyzer,  which  utilizes  bioluminescent 
marine  bacteria  for  toxicity  testing  of  streams,  to 
develop  background  data  on  streams  in  the  Lower 
Susquehanna  River  Basin,  to  test  working  hypoth- 
eses concerning  the  data,  and  to  develop  analytical 
capability  in  the  use  of  the  equipment.  Fifty-five 
stations  were  selected  in  the  Lower  Susquehanna 
River  Basin  for  sampling  and  analyses.  Of  the  55 
stations,  many  are  located  at  sites  that  are  being  or 
had  been  sampled  during  other  studies  and  thus 
provided  background  water  quality  data.  Fifteen 
stations  are  located  in  the  ConewagO  Creek  Water- 
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Identification  Of  Pollutants — Group  5A 


locutions  ili.u  have  been  sampled  period i 
cull)  fill  general  wutei  quality  .11  some  lime  be- 
tween 1976  and  l*>85  rhe  remaining  stations  were 
located  to  provide  .111  even  distribution  of  stations 
iled  in  areas  of  different  geolog)  and  land  use 
rhe  Microtox  bioassa)  procedure  was  found  10  be 
fust,  practical,  reproducible,  and  economical  (as 
compared  to  othei  bioassa)  procedures)  Its  use  in 
multiple  screening  of  55  streams  delected  no  verifi- 
able ambient  toxicit)  Positive  indications,  al- 
though not  severe,  indicated  (he  extreme  sensitivi- 
ty of  1  he  Microtox  procedure  Follow-up  surveys 
.11  each  of  the  suspect  sites  indicated  no  toxic  stress 
on  the  indigenous  biota  Ii  is  not  known  whether' 
false  positive  reactions  occurred  or  whether  a  toxi- 
COnl  was  actuall)  present  in  dilute  amounts  thai  did 
not  affect  the  indigenous  biota.  It  is  concluded  that 

the  Microtox,  because  of  its  rapid  analytical  proce- 
dure, would  he  an  ideal  tool  for  monitoring  a 
known  or  potential  toxic  condition,  such  as  acci- 
dental spills,  potential  toxic  discharges,  etc.  (Lantz- 
PTT) 
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THIRD  ASSESSMENT  OF  WATER  QUALITY 
IN  THE  SUSQUEHANNA  RIVER  BASIN, 

Susquehanna  Riser  Basin  Commission.  Harrisburg. 

PA. 

C.  P  McMorran. 

Susquehanna  Riser  Basin  Commission.  Publication 

No    111.  October  1987.  126  p.  35  fig.  1  tab.  46  ref. 

Descriptors:  *\Vater  quality.  "Susquehanna  Riser. 
•Juniata  Riser.  "Tioga  Riser.  *Sinnemahoning 
Creek.  Acid  mine  drainage.  Water  quality  control. 
Water  pollution  prevention.  Nonpoint  pollution 
sources.  Water  pollution  sources.  Industrial  wastes. 
Municipal  wastes.  Monitoring.  Pennsyls'ania. 
Maryland. 

Most  of  the  streams  in  the  Susquehanna  River 
Basin  (Pennsylvania.  Maryland)  have  good  water 
quality  and  support  healthy  biological  communities 
composed  of  a  diversity  of  aquatic  plants  (algae 
and  macrophytes).  invertebrates  (zooplankton. 
aquatic  insects,  crustaceans  and  others)  and  fish. 
The  streams  are  suitable  for  designated  uses  such 
as  fishing,  ssvimming  and  boating.  However,  there 
are  also  many  miles  of  streams  with  degraded 
svater  quality.  The  most  serious  water  quality 
problem  in  the  Basin  results  from  acid  mine  drain- 
age. Acid  mine  drainage  originates  from  surface 
water  seeping  through  coal  mines  and  culm  piles. 
Without  proper  treatment,  this  svater  carries  high 
concentrations  of  acid,  heavy  metals  and  other 
dissolved  solids  into  streams.  Mild  pollution  by 
acid  mine  drainage  will  eliminate  all  but  the  most 
hardy  forms  of  aquatic  life.  Heavy  pollution  by 
acid  mine  drainage  renders  streams  virtually  life- 
less. Abatement  of  acid  mine  drainage  pollution 
has  been  accomplished  on  some  streams  through 
reclamation  and  other  treatment  programs.  Hosv- 
ever.  due  to  the  extent  of  the  problem  and  the 
paucity  of  funding,  abatement  of  acid  mine  drain- 
age pollution  will  continue  to  be  slow.  Municipal 
and  industrial  discharges,  major  sources  of  pollu- 
tion in  the  past,  have  been  aggressively  regulated 
by  the  state  agencies  over  the  past  15  years. 
Through  permitting  of  discharge  and  construction 
of  sewage  treatment  plants,  the  degradation  caused 
by  these  discharges  has  been  greatly  abated.  An- 
other current  problem  affecting  svater  quality  in 
the  Basin  stems  from  nonpoint  source  pollution. 
These  problems  are  due  to  erosion  and  agricultural 
runoff  and  have  their  most  serious  impact  in  the 
heavily  developed  areas  in  the  southern  part  of  the 
Basin.  The  Susquehanna  River  has  very  good 
water  quality  for  most  of  its  length,  however  ef- 
fects of  pollutant  loads  can  be  observed  down- 
stream of  Binghamton,  New  York,  and  Wilkes- 
Barre.  Pennsylvania.  Of  the  major  tributaries  to  the 
Susquehanna  River,  only  the  Juniata  River  is 
nearly  free  of  serious  degradation.  Abatement 
projects  have  improved  water  quality  in  some 
reaches  which  have  extensive  water  quality  degra- 
dation. These  include:  The  West  Branch  Susque- 
hanna River.  Sinnemahoning  Creek,  and  the  Tioga 
River.  (Lantz-PTT) 
W88-06550 


ENVIRONMENTAL  SURVEILLANCE  AT  LOS 
ALAMOS  DURING  1986. 


I  ,>s    \i. iinos  National   I  nb  .  N\|    Environmental 
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USE  OP  ORGANISMS  TO  QUANTIFY  PCBS  IN 
MARINE  AM)  ESTUARINE  ENVIRONMENTS, 

Environmental     Protection     Agency.     Kowloon 

1 1  loiiLi  koiu;) 

D.  J.H.  Phillips 

IN:  PCBs  and  the  Environment  Volume  II  of  a 
Three  Volume  Set  CRC  Press.  Inc  .  Boca  Raton, 
FL.  1986.  p  127-181,  17  fig.  13  tab.  279  ref 

Descriptors:  *Polychlorinated  biphenyls,  •Pollut- 
ant  identification,   *Bioindicators,   'Bioaccumula- 

tion.  'Lipids.  Seasonal  sanation.  Quantitative  anal- 
ysis. Water  quality.  Sediments.  Metabolism,  Bio- 
logical  magnification.  Path  of  pollutants,  Sampling 
Fish.  Zooplankton.  Monitoring,  Aroclors. 

Polychlorinated  biphenyls  (PCBs)  have  entered 
the  environment  from  a  variety  of  industrial 
sources.  Their  losv  svater  solubility,  highly  lipophi- 
lic character,  and  considerable  resistance  to  degra- 
dation are  the  cause  of  their  bioaccumulation  and 
persistence  in  biota.  PCB  quantification  in  the 
aquatic  environment  is  possible  through  the  analy- 
sis of  water,  sediments,  or  biota.  The  analysis  of 
bioindicator  or  sentinel  organisms  is  increasingly 
becoming  the  method  of  choice  in  surveys  of 
PCBs.  Several  problems  must  be  overcome  if  the 
results  of  such  surveys  are  to  give  an  accurate 
picture  of  the  general  contamination  of  aquatic- 
ecosystems  by  PCBs.  Difficulties  arise  in  the  accu- 
rate analytical  quantification  of  PCB  residues  in 
aquatic  biota  because  of  a  lack  of  standardized 
methods,  coupled  with  the  selective  accumulation 
of  some  PCB  compounds  by  organisms.  The  other 
problems  inherent  in  the  use  of  bioindicator  orga- 
nisms to  monitor  PCBs  mainly  concern  biological 
variables.  The  lipid  content  of  the  organisms  stud- 
ied is  of  considerable  importance  in  determining 
the  levels  of  PCBs  accumulated  within  the  tissues. 
The  effects  of  this  parameter  on  the  results  may  be 
reduced  or  eliminated  by  basing  analytical  data  on 
both  wet  and  lipid  weights.  Season  of  collection  or 
organism  condition  is  also  important;  temporal  s  ar- 
iability  may  occur  due  to  fluctuations  in  pollutant 
availability,  biological  changes,  and  alterations  in 
water  quality.  Size,  age,  or  sveight  of  the  individ- 
uals sampled  may  also  influence  the  PCB  concen- 
tration present,  particularly  in  finfish.  Finally,  both 
an  organism's  sex  and  vertical  position  in  the  water 
column  may  affect  its  PCB  content.  The  influence 
of  each  variable  can  be  eliminated  or  reduced  by 
certain  methods,  many  of  which  involve  care  at 
the  stage  of  organism  sampling.  (See  also  W88- 
06651)  (Author's  abstract) 
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PISCINE  MACROPHAGE  AGGREGATE  PA- 
RAMETERS AS  HEALTH  MONITORS: 
EFFECT  OF  AGE,  SEX,  RELATIVE  WEIGHT, 
SEASON  AND  SITE  QUALITY  IN  LARGE- 
MOUTH  BASS  (MICROPTERUS  SALMOIDES), 
Georgia  Univ.,  Athens.  School  of  Forest  Re- 
sources. 

V.  S.  Blazer.  R.  E.  Wolke.  J.  Brosvn.  and  C  A 
Powell. 

Aquatic  Toxicology  AQTODG.  Vol.  10,  No.  4.  p 
199-215,  July  1987.  5  fig.  7  tab,  30  ref 

Descriptors:  *Bioindicators.  *Fish,  "Monitoring. 
"Liver,  "Fish  diseases.  "Macrophage  aggregate  pa- 
rameters, "Pathology.  "Sensitivity  analysis,  •Pollu- 
tion effects.  "Thermal  stress.  Bass.  Aging.  Seasonal 
variation.  On-site  investigations.  Par  Pond.  Savan- 
nah River  Plant.  Cooling  ponds. 

The  utility  of  macrophage  aggregate  (MA)  param- 
eters as  indicators  of  fish  health  and/or  environ- 
mental stress  was  tested  in  largemouth  bass  (Mi- 
cropterus  salmoides)  collected  from  Par  Pond,  a 
cooling  reservoir  for  the  Savannah  River  nuclear 
power  plant.  Initially,  the  effects  of  sex.  age  and 
season  were  evaluated  using  relative  weight  (Wr) 
in  both  healthy  (Wr  >  80)  and  stressed  (Wr  <  80) 
bass.  There  svas  no  sex  effect.  A  number  of  MA 
parameters,  primarily  hepatic  and  splenic  number/ 
sq  mm  increased  linearly   with  age  in  the  healthy 
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I  he  sensitivity  ol  these  parameters  wis  tested  in 
comparing  fish  of  similar  age  and  Wi  from  two 
sites  -  the  Hot  Dam  aua.  which  is  thermal!)  mi 

pacled   and    Cold    Dam    .ilea,    an    iiiiiinpaclrd    site 

Fish  collected  from  the  impacted  aua  had  si^nifi- 
cantl)    more  aggregates  in   the   liver  than   those 
collected  from  the  Cold  Dam  aua   (Author's  ab- 
stract) 
W88-06678 


SELECTED  CHEMICAL  CONTAMINANTS  IN 
SURFACE  SEDIMENTS  OF  COMMENCE- 
MENT BAY  AND  THE  TACOMA  WATER- 
WAYS, WASHINGTON,  USA, 
Environmental  Research  Lab.-Narragansett,  New- 
port. OR.  Mark  O.  Hatfield  Marine  Science 
Center 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06682 


ORGANICS  IN  WATER:  SOLID  PHASE  EX- 
TRACTION ON  A  SMALL  SCALE, 

Ames  Lab.,  IA. 

G.  A.  Junk,  and  J.  J.  Richard. 

Analytical  Chemistry  ANCHAM.  Vol.  60.  No    5. 

p  451-454.  March  1.   1988.  6  tab.  23  ref.  USDOE 

Contract  W-7405-Eng-82. 

Descriptors:  "Water  analysis.  "Extraction.  "Solid 
phase  extraction.  "Chemical  analysis.  "Pesticides, 
Organic  pesticides.  Organic  compounds.  Silica. 
Solid  supports.  Chemical  recovery. 

Octadecyl  (C-18)  bonded  porous  silica  ssas  evalu- 
ated for  the  solid-phase  extraction  (SPE)  of  organ- 
ic compounds  from  svater.  Excellent  performance 
was  deduced  from  average  recovery  of  >85'5r  for 
pesticides  and  polycyclic  organic  materials  present 
m  contrived  water  samples  at  1-10  nanograms/ml: 
performance  svas  confirmed  in  tests  of  environ- 
mental waters  in  which  results  based  on  SPE 
agreed  with  those  based  on  classical  extractions. 
Extraction  results  shosved  effective  performance  of 
the  SPE  when  1-100  ml  of  water  were  passed 
through  small  columns  containing  40-100  ml  of  40- 
micrometer  C-18  bonded  porous  silica  at  flow  rates 
as  high  as  250  bed  volumes/min.  Nearly  quantita- 
tive recoveries  of  the  adsorbed  materials  svere 
obtained  by  eluting  with  as  little  as  60-100  micro- 
liters of  either  ethyl  acetate  or  benzene.  In  addition 
to  these  improvements,  the  SPE  procedure  has  the 
following  advantages  svhen  compared  with  accept- 
ed extraction  procedures:  economical  and  conven- 
ient; less  organic  solvent  used;  fesver  operational 
steps;  safer  because  it  reduces  the  use  and  disposal 
of  toxic  and  flammable  solvents  by  greater  than 
90T;  amenable  to  batch  processing  of  samples;  no 
emulsion  problems,  (Wood-PTT) 
W88-06736 


ONE  HOUR  PORTABLE  TEST  FOR  DRINK- 
ING WATERS, 

Indian   Inst,  of  Tech..   Bombay.   Centre  for  Envi- 
ronmental Science  and  Engineering. 
V.  Dange.  N.  Jothikumar.  and  P.  Khanna. 
Water  Research  WATRAG.  Vol.  22.  No.  2.  p  133- 
137.  February  1988.  6  fig.  2  tab.  14  ref 

Descriptors:  "Water  analysis.  "Drinking  water, 
"Contamination.  "Coliforms.  "Bacterial  analysis. 
Phosphorus  radioisotopes.  Rural  areas. 

A  simple,  portable,  reproducible  and  expensive 
procedure  requires  1  hr  incubation  time  for  enu- 
meration of  coliforms  in  drinking  waters.  The  pro- 
cedure is  based  on  the  correlation  of  phosphorus 
uptake  under  stipulated  experimental  conditions 
and  bacterial  population  svith  recourse  lo  phospho- 
rus-32.  The  evaluation  of  statistical  parameters  in 
the  replicate  samples  from  six  different  ssater 
sources  hnngs  out  the  superiority  of  rapid  test  over 
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Group  5A — Identification  Of  Pollutants 


conventional  MF  test  with  respect  to  reproducibil- 
ity T  he  efficacy  of  proposed  portable  technique  in 
substantial  reduction  of  time  required  for  bacterio- 
logical examination  of  drinking  waters  in  rural  and 
semi-urban  communities  has  thus  been  experimen- 
tally demonstrated.  (Author's  abstract) 
W88-06757 


SURVIVAL  OF  E.  COLI  AND  ENTEROCOCCI 
IN  SEDIMENT-WATER  SYSTEMS  OF  LAKE 
KINNERET  UNDER  (FEEDBACK)  CON- 
TROLLED CONCENTRATIONS  OF  HYDRO- 
GEN SULFIDE, 

Bayreuth  Univ.  (Germany.  F.R.).  Lehrstuhl  fuer 
Hydrologie. 

S.  Peiffer,  T.  Bergstein-Ben  Dan.  T.  Frevert.  and 
B.  Z.  Cavari. 

Water  Research  WATRAG.  Vol.  22.  No.  2,  p  233- 
240.  February  1988.  10  fig.  5  tab.  31  ref. 

Descriptors:  *Bioindicators.  *Sediment-water  sys- 
tems. *Sewage  bacteria.  *Coliforms.  *Eschericnia 
coli.  *Enterococci.  *Hydrogen  sulfide.  Lake  Kin- 
neret.  Israel.  Kinetics. 

A  feedback  control  system  was  applied  to  establish 
defined  redox  conditions  in  sediment-water  sys- 
tems: the  H2S  release  was  counterbalanced  by 
adding  of  air  oxygen  on  arbitrarily  chosen  pH2S 
setpoihts.  pH2S  was  measured  by  a  pH2S  electric 
cell  as  the  controlled  variable.  E.  coli  and  Entero- 
cocci  were  inoculated  into  the  system  to  study 
their  survival.  Applying  a  new  kinetic  approach 
different  growth  patterns  were  revealed,  indicating 
that  E.  coli.  in  contrast  to  Enterococci,  shows 
significant  dependence  on  the  predominant  redox 
conditions.  Enterococci  may  thus  be  a  more  reli- 
able indicator  of  fecal  contamination  in  cases 
where  sulfide  is  present.  (Author's  abstract) 
W88-06769 


TUBIFICID  BEHAVIOR  AS  A  STRESS  INDI- 
CATOR, 

Massachusetts  Univ..  Amherst.  School  of  Public- 
Health. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-06774 


5B.  Sources  Of  Pollution 


MODEL  TESTS  ON  VOLATILIZATION  OF 
ORGANIC  TRACE  SUBSTANCES  IN  SURFACE 
WATERS,(MODELLVERSUCHE  ZUR  VER- 
FLUCHTIGUNG  ORGANISCHER  SPUREN- 
STOFFE  IN  OBERFLACHENGEWASSERN), 
H.  Hellmann. 

Fresenius  Zeitscrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  328,  No.  6.  p  475-479,  September 
1987.  4  fig,  4  tab,  4  ref. 

Descriptors:  *Air  pollution  sources,  *Path  of  pol- 
lutants, "Organic  compounds,  *  Volatility,  "Analyt- 
ical  methods.  "Measuring  instruments,  *Model 
studies.  Surface  water. 

Organic  trace  substances  released  to  surface  waters 
are  usually  in  the  three-phase  system  of  water/ 
suspended  matter/air.  Transition  into  the  vapor 
phase  was  investigated  with  the  aid  of  a  model  in  a 
closed  system,  then  in  an  open  system.  The  distri- 
bution coefficient  of  the  closed  system  can  be 
correlated  with  a  defined  'loss  rate'  of  the  respec- 
tive compound  in  the  open  system.  The  k-values 
from  1  to  >  10,000.000  are  discussed  in  their  rel- 
evance to  analytics.  In  addition,  attempts  have 
been  made  to  transfer  the  model  results  to  flowing 
waters.  (Author's  abstract) 
W88-05920 


QUANTITATIVE  ALTERATION  OF  READILY 
VOLATILE  PETROLEUM  COMPONENTS  IN 
WATER  POLLUTION  BY  SIMULATED 
WEATHER  FACTORS  AND  A  RAPID 
COLUMN  CHROMATOGRAPHIC  SEPARA- 
TION OF  THE  AROMATIC  PETROLEUM 
FRACTION, 

Hamburg  Univ.  (Germany.  F.R.).  Inst,  fuer  Bio- 
chemie  und  Lebensmittelschemie. 


J.  Bundt.  W.  Herbel.  and  H.  Steinhart. 
Fresenius     Zeitscrift     fuer     Analytische     Chemie 
ZACFAU.  Vol.  328.  No.  6.  p  480-483,  September 
1987.  7  fig.  2  tab.  d  ref. 

Descriptors:  *Path  of  pollutants.  *Fate  of  pollut- 
ants. *Oil  pollution,  "Chromatography,  "Hydro- 
carbons. "Evaporation,  "Oil  spills,  "Volatility. 
Water  pollution.  Aromatic  hydrocarbons. 

Simulated  environmental  experiments  showed  that, 
after  the  application  of  petroleum  onto  a  water 
surface,  alterations  in  the  distribution  pattern  are 
primarily  caused  by  evaporation.  During  8  h  of 
analysis,  loss  by  evaporation  occurs  especially  for 
low-molecular  n-alkanes,  where  the  evaporating 
velocity  is  dependent  on  the  film  thickness,  water 
temperature  and  wind  velocity.  Quantitatively,  the 
concentration  decrease  of  n-alkanes.  nonane  to 
pentadecane  as  well  as  pristane  was  determined  by 
capillary  gas  chromatography  with  flame  ioniza- 
tion detection  at  different  periods  of  time,  different 
water  temperature  and  film  thickness.  A  simple, 
rapid  and  cost-effective  method  for  column  chro- 
matographic separation  of  low-boiling  petroleum. 
This  method  makes  it  possible  to  separate  aliphatic, 
mono-,  di-  and  polyaromatics  from  petroleum. 
(Author's  abstract) 
W88-05921 


ORGANIC  POLLUTANTS  IN  SOILS  OF  RE- 
TENTION AND  RECHARGE  BASINS  RECEIV- 
ING URBAN  RUNOFF  WATER, 

Agricultural  Research  Service,  Fresno,  CA.  Water 

Management  Research  Lab. 

H.  I.  Nightingale. 

Soil  Science  SOSCAK,  Vol.  144,  No.  5,  p  373-382. 

November  1987.  7  tab.  45  ref. 

Descriptors:  "Runoff,  "Path  of  pollutants,  "Re- 
charge basins,  "Settling  basins,  "Pesticides,  Urban 
areas.  Urban  runoff.  Chlordane,  DDT.  Semiarid 
climates.  DDE,  Organic  compounds.  Chlorinated 
hydrocarbons. 

The  presence  of  many  organic  industrial  and  agri- 
cultural chemicals  in  urban  stormwater  runoff  has 
been  documented.  A  3-yr  study  determined  the 
nature  and  possible  accumulation  of  organic  pollut- 
ants in  the  soils  of  retention/recharge  basins  de- 
signed to  manage  and  conserve  urban  storm  runoff 
water  in  a  semiarid  climate.  There  was  no  evidence 
of  the  accumulation  of  organophosphorous  pesti- 
cides in  the  soils  of  five  study  basins.  Of  the 
organochlorine  pesticides  tested,  chlordane  was 
usually  detected  in  surface  soils.  The  highest  con- 
centration of  chlordane  was  2.7  mg/kg  soil  and 
decreased  with  depth  to  <0.03  mg/kg  below  24 
cm.  DDT  and  DDE  (mixed  isomers)  were  not 
detected  in  any  soil  samples.  Lindane  was  found 
only  once  in  a  turfed  basin  in  the  0  to  20  cm  depth 
at  a  concentration  of  20  microgram/kg  soil.  Oil 
and  grease  and  total  phenols  were  usually  detected 
at  low  concentrations  that  generally  decreased 
with  depth.  Concentrations  of  48  semivolatile  pri- 
ority pollutants  were  below  their  analytical  detec- 
tion limits.  Analyses  for  43  purgeable  compounds 
were  also  below  detection  limits  except  for  two 
organic  compounds  (toluene  and  methyl  cyclohex- 
ane)  found  in  one  soil  sample  from  one  basin.  The 
polychlorinated  biphenyl-Arochlor  1260-was  de- 
tected in  four  of  seven  surface  soils  at  concentra- 
tions <0.5  mg/kg  soil.  The  results  indicate  that 
pollution  of  the  soils  beneath  the  cited  urban  runoff 
retention/recharge  basins  by  organic  compounds 
was  insignificant  with  the  possible  exception  of 
chlordane.  There  was  no  evidence  of  man-made 
organic  compounds  having  an  unfavorable  impact 
on  the  plants  in  the  basins  or  on  the  use  of  the 
turfed  basins  for  recreation  during  dry  summer 
months.  (Author's  abstract) 
W88-05930 


OCCURRENCE  OF  CRYPTOSPORIDIUM  OO- 
CYSTS IN  SEWAGE  EFFLUENTS  AND  SE- 
LECTED SURFACE  WATERS, 

Arizona    Univ.,   Tucson.    Dept.    of   Nutrition   and 

Food  Science. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-05962 


HEAVY  METAL  CONTENTS  OF  VEGETABLE 
CROPS  TREATED  WITH  REFUSE  COMPOST 
AND  SEWAGE  SLUDGE, 

Chinese   Univ.   of  Hong   Kong.   Shatin.   Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-05969 


MICROBIAL  DEGRADATION  OF  1,2-DIBRO- 
MOETHANE  IN  SHALLOW  AQUIFER  MATE- 
RIALS, 

Connecticut      Agricultural      Experiment      Station. 

New  Haven.  Dept.  of  Soil  and  Water. 

J.  J.  Pignatello. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

16,  No.  4,  p  307-312,  October-December  1987.  4 

fig.  4  tab,  25  ref. 

Descriptors:  "Ethylene  dibromide,  "Pesticides, 
"Fate  of  pollutants,  "Path  of  pollutants,  "Aquifers. 
"Groundwater  pollution,  "Microbial  degradation. 
Agricultural  chemicals,  "Fumigants,  Groundwater, 
Biodegradation.  Connecticut,  Cores.  Degradation 
products,  Isotopic  tracers.  Halogens.  Hydrocar- 
bons, Pesticides,  Halogenated  pesticides. 

The  use  of  1,2-dibromoethane  (ethylene  dibromide, 
EDB)  as  a  soil  fumigant  in  agriculture  has  resulted 
in  groundwater  contamination.  The  importance  of 
microbial  degradation  to  natural  decontamination 
of  EDB  in  aquifer  materials  was  determined.  Shal- 
low aquifer  materials  were  obtained  from  two  sites 
in  Connecticut  that  are  contaminated  with  EDB. 
Experiments  were  conducted  in  batch  microcosms 
of  core  soil  material  and  groundwater  (no  addition- 
al nutrients)  at  temperatures  and  initial  EDB  con- 
centrations representative  of  the  sites  (9  C,  0.5-5 
micrograms/kilogram).  Ethylene  dibromide  was 
degraded  aerobically  in  all  samples  except  auto- 
claved  controls;  products  of  (C14)-EDB  degrada- 
tion included  varying  amounts  of  (C14)-C02. 
solid-bound  C14  (microbial  biomass).  and  a  nonvo- 
latile water  soluble  fraction.  At  one  of  the  sites, 
rates  were  faster  in  samples  obtained  from  within 
the  contaminant  plume,  suggesting  adaptation  of 
the  microbial  community  to  the  presence  of  the 
chemical.  Degradation  was  slowed  at  low-oxygen 
(0.1  milligram  02/liter)  compared  to  air-saturated 
(11  milligrams/liter)  conditions.  The  compound 
was  also  degraded  in  the  absence  of  oxygen  but  all 
the  products  were  not  investigated.  First-order 
half-lives  under  all  conditions  tested  ranged  from 
35  to  350  days.  The  implications  of  these  results  for 
groundwater  quality  in  contamination  sites  is  un- 
clear. Despite  the  passage  of  almost  20  yr.  since  the 
last  known  application  of  EDB  at  one  of  the  sites, 
both  the  overburden  and  bedrock  zones  of  the 
aquifer  contain  traces  of  EDB.  It  is  suggested  that 
a  fraction  of  the  fumigant  penetrates  soil  intraag- 
gregate  micropores  from  which  it  diffuses  into  the 
aqueous  phase  very  slowly.  (Wood-PTT) 
W88-05976 


CHARACTERIZATION  OF  SOLUBLE  ORGAN- 
IC COMPOUNDS  AND  COMPLEXATION  OF 
COPPER,  NICKEL,  AND  ZINC  IN  EXTRACTS 
OF  SLUDGE-AMENDED  SOILS, 

Washington  State  Univ.,   Pullman.   Dept.  of  Soil 

Science. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-05980 


ACCUMULATION  OF  SELENIUM  IN  CROPS 
GROWN  ON  SLUDGE-TREATED  SOIL, 

Ohio  State  Univ..  Columbus.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-05981 

EFFECT  OF  MUNICIPAL  SOLID  WASTE 
LEACHATE  COMPOSITION  ON  ZINC  MI- 
GRATION THROUGH  SOILS, 

Harvard  School  of  Public  Health.  Boston.  MA. 
M.  Boyle,  and  W.  H.  Fuller. 

Journal  of  Environmental  Quality  JEVQAA.  Vol. 
16,  No.  4,  p  357-360,  October-December  1987.  2 
fig,  4  tab.  16  ref.  Agric.  Exp.  Stn.  Grant  4376. 
USEPA  Grant  R80573-01. 
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Descriptors  'Solid  waste  disposal,  'Zinc,  'Fate  ol 
pollutants,  'Soil  contamination.  Soil  properties, 
I  eachntes,  I  eachate  composition,  Municipal 
u.ixio.  Organic  carbon,  s.iiiv  l  ffluents,  Soil  col- 
umns, Heavj  metals,  1  andfills 

["he  relative  impact  of  adjusting  two  main  constitu- 
ents of  municipal  solid  waste  (MSW)  leachate, 
total  organic  carbon  (  rOC),  and  total  soluble  salts 
(TSS)  on  Zn  migration  through  soils  was  evaluat- 
ed, Four  Zn-ennched  leachates  of  different  TOC 
and  TSS  composition  wen.-  perfused  through  five 
soils.  The  effluents  from  the  20  soil  columns  were' 
collected  and  analyzed  lor  the  presence  of  Zn. 
Solution  displacement  continued  until  the  concen- 
tration of  the  Zn  in  the  effluent  equaled  thai  of  Ihe 
influent  (100  mg/liter).  In  general,  higher  TOC 
and  TSS  levels  in  the  leachate  facilitated  the  mi- 
gration of  Zn  through  soil  The  soil  properties 
.is-.oci.ued  with  Zn  retention  were,  in  order  of 
importance,  surface  area,  cation  exchange  capacity 
(CEO.  and  percent  clay  content  The  TOC  and 
TSS  content  of  the  MSW  leachate  were  more 
important  in  determining  Zn  attenuation  behavior 
than  soil  characteristic  (Author's  abstract) 
W88-05983 


PLANT  AVAILABILITY  AND  UPTAKE  OF 
MOLYBDENUM  AS  INFLUENCED  BY  SOIL 
TYPE  AND  COMPETING  IONS, 

Texas   Water   Commission.    Austin.    Enforcement 

and  Field  Operations  Div. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-05984 


RELEASE  OF  ALUMINUM  FOLLOWING 
WHOLE-TREE  HARVESTING  AT  THE  HUB- 
BARD BROOK  EXPERIMENTAL  FOREST, 
NEW  HAMPSHIRE, 

Maine  Univ.  at  Orono.   Dept.  of  Plant  and  Soil 

Sciences. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-05985 


SOIL  PROPERTIES,  IRRIGATION  WATER 
QUALITY,  AND  SOIL  MOISTURE  LEVEL  IN- 
FLUENCES ON  THE  MOVEMENT  OF  NICKEL 
IN  SEWAGE  SLUDGE-TREATED  SOILS, 

Kansas  State  Geological  Survey.  Lawrence. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-05987 


EVALUATION  OF  PESTICIDE  GROUNDWAT- 
ER POLLUTION  POTENTIAL  FROM  STAND- 
ARD INDICES  OF  SOIL-CHEMICAL  ADSORP- 
TION AND  BIODEGRADATION, 

California  Univ..  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

W.  A.  Jury.  D.  D.  Focht,  and  W.  J.  Farmer. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
16.  No.  4,  p  422-428.  October-December  1987.  2 
fig.  4  tab,  25  ref,  append. 

Descriptors:  'Pesticides.  'Groundwater  pollution. 
'Fate  of  pollutants.  *Path  of  pollutants.  'Adsorp- 
tion, 'Biodegradation.  'Model  studies.  Mathemati- 
cal models.  Mathematical  equations.  Mathematical 
studies.  Groundwater  movement.  Chemical  degra- 
dation. Leaching,  Water  pollution. 

A  mathematical  screening  model  of  the  pesticide 
leaching  process  was  used  to  estimate  the  potential 
for  a  pesticide  to  reach  groundwater  at  significant 
concentrations.  The  model  assumes  steady  water 
flow,  equilibrium  linear  adsorption,  and  depth-de- 
pendent first-order  biodegradation  and  predicts 
groundwater  travel  times  and  residual  concentra- 
tions that  depend  on  soil  and  environmental  condi- 
tions as  well  as  pesticide  adsorption  and  decay 
constants.  When  groundwater  protection  is  ex- 
pressed as  a  condition  that  the  residual  undegraded 
pesticide  mass  remaining  below  the  surface  layer  of 
soil  must  be  less  than  a  specified  fraction  of  the 
initial  mass  added  in  a  pulse  application  at  the 
surface,  the  model  prediction  is  shown  to  reduce  to 
a  linear  inequality  between  the  organic  C  coeffi- 
cient K  sub  OC  and  the  biochemical  half-life.  tau. 
The  screening  model  is  illustrated  on  50  pesticides 
and  two  scenarios  representing  low  and  high  po- 


tential for  groundwatei  contamination  I  hi  i  uli  u 
lutions  reveal  .i  significant  dependence  on  site 
specific  soil  and  environmental  conditions,  suggest- 
ing that  regulations  restricting  pesticide  use  should 
take  soil  and  management  factors  as  well  as  chemi- 
cal propci iiis  inio  account  when  screening  for 
groundwater  pollution  potential  (Author's  ab- 
stract) 
\\  88-05988 


SOLUTION  COMPOSITION  EFFECTS  ON 
CADMIUM  SORPTION  BY  FOREST  SOIL 
PROFILES, 

Washington  Univ..  Seattle.  Coll.  of  Forest  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-05989 


CADMIUM  AND  ZINC  AVAILABILITY  TO 
CORN  FOLLOWING  TERMINATION  OF 
SEWAGE  SLUDGE  APPLICATION, 

Agricultural  Research  Service.  St.  Paul,  MN. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-0599] 


ASSESSING  UNFILTERED  WATER  SUPPLIES, 

Oregon  State  Health  Div.,  Portland. 

For  primary  bibliographic  entry  see  Field  5F. 

W  8  8-06003 


IMPLEMENTING  A  LEAD  SOLDER  BAN, 

Portland  Bureau  of  Water  Works.  OR. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-O6005 


ACID  PRECIPITATION  IN  SOUTHERN  NEW 
JERSEY, 

EM  Diagnostic  Systems.  Gibbstown,  NJ. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-06012 


SOURCES  AND  FATE  OF  ATMOSPHERIC 
HCL  IN  THE  U.  K.  AND  WESTERN  EUROPE, 

Institute  of  Terrestrial  Ecology,  Edinburgh  (Scot- 
land). 

P.  J.  Lightowlers,  and  J.  N.  Cape. 
Atmospheric  Environment  ATENBP,  Vol.  22,  No. 
1,  p  7-15,  January  1988.  9  tab,  45  ref. 

Descriptors:  'Water  pollution  sources,  'Fate  of 
pollutants.  'Air  pollution,  'Hydrochloric  acid, 
'Chlorides.  'Acid  rain.  Incineration,  Polyvinyl 
chloride.  Waste  disposal,  United  Kingdom, 
Europe. 

Manmade  hydrochloric  acid  emissions  to  the  at- 
mosphere were  estimated  at  260  kilotons/year 
from  the  United  Kingdom  and  380  kilotons/year 
from  12  other  Western  European  countries.  The 
largest  source  was  coal  (75%  of  the  total),  fol- 
lowed by  waste  incineration,  accounting  for  most 
of  the  remainder.  The  estimate  of  the  contribution 
of  HCI  to  total  atmospheric  acidity  was  2%,  com- 
pared with  sulfur  dioxide  (68%)  and  nitrogen 
oxides  (30%).  HCI  is  likely  to  be  deposited  locally 
because  of  its  high  solubility  and  reactivity.  Poly- 
vinyl chloride  (PVC)  contained  in  domestic  wastes 
of  the  12  European  countries  was  estimated  to  be 
0.5  to  1.5%.  Of  the  163  kilotons/year  of  HCI 
potentially  available  for  emission  from  waste  incin- 
eration by  the  12  European  countries,  81  kilotons/ 
year  were  attributed  to  PVC.  Scrubbing  of  flue  gas 
reduced  HCI  emissions  from  waste  incineration  by 
26%.  The  countries  included  in  the  European 
group  were  Austria.  Belgium,  Denmark,  Eire, 
France,  Italy.  Netherlands.  Norway,  Spain, 
Sweden.  Switzerland,  and  West  Germany.  (Cassar- 
PTT) 
W88-06013 


THEORETICAL    INVESTIGATION    OF    SUL- 
FATE FORMATION  IN  CLOUDS, 

Bechtel  Environmental.  Inc.,  San  Francisco.  CA. 
C.  Seigneur,  and  P.  Saxena. 

Atmospheric  Environment  ATENBP.  Vol.  22,  No. 
1.   p    101-115,  January    1988.   5   fig.   5   tab.   86  ref. 


append 

Dew  riptors  'Watei  pollution  sources,  •<  hemical 
reactions,  "Clouds,  'Sulfates,  'Aii  pollution, 
'Acid  i. mi.  Precipitation,  Kami. ill.  Sulfui  dioxide, 
Mathematical  models,  Model  studies.  Oxidation, 
Hydrogen  peroxide 

I  he  relative  iinpoii.uK  e  of  (  hemical  pathways  that 
govern  the  atmospheric  oxidation  ol  S()2  to  sulfate 
was  investigated  by  mathematical  modeling  of 
cloud  chemistry  and  transport.  The  study  per- 
tained to  summei  daytime  conditions  typical  of  the 
northeastern  V  S.  (western  New  York,  western 
Pennsylvania,  West  Virginia,  Ohio.  Kentucky,  and 
southern  Indiana).  Five  types  of  sky  conditions 
were  simulated:  clear  sky.  non-raining  cumulus  and 
stratus  clouds,  and  raining  cumulus  and  stratus 
clouds.  Qualitative  agreement  was  obtained  by 
comparing  model  results  with  pi  I  measured  in 
precipitation  samples.  Under  clear  skies  S()2  oxida- 
tion appeared  to  occur  primarily  in  the  gas  phase. 
In  non-raining  clouds  aqueous  oxidation  of  S02  by 
hydrogen  peroxide  dominated,  although  gas-phase 
S02  oxidation  also  contributed  to  sulfate  forma- 
tion. In  raining  clouds  aqueous  oxidation  of  S02 
by  hydrogen  peroxide  was  initially  the  primary 
pathway  for  sulfate  formation,  but  subsequently 
oxidation  by  ozone  became  predominant.  The 
reason  for  this  was  the  removal  of  acid  pollutants 
by  the  rain,  raising  the  pH.  There  was  no  signifi- 
cant variation  in  cloud  chemistry  between  the 
bottom  and  top  parts  of  the  clouds.  (Cassar-PTT) 
W88-060I4 


SCAVENGING  RATIO  NORMALIZED  TO 
REMOVE  THE  EFFECT  OF  HUMIDITY, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Rockville,  MD 
R.  J.  Engelmann. 

Atmospheric  Environment  ATENBP.  Vol.  22,  No. 
1,  p   137-146,  January   1988.   5  fig,  6  tab.  20  ref. 

Descriptors:  'Water  pollution  sources,  'Precipita- 
tion, 'Humidity,  'Rainfall,  'Clouds.  'Acid  rain. 
Scavenging  ratio.  Sulfates,  Sulfur  dioxide.  Air  pol- 
lution. 

The  range  of  magnitude  of  mean  observed  scav- 
enging (or  washout)  ratios  was  shown  to  be  signifi- 
cantly decreased  by  removing  the  effect  of  humidi- 
ty. An  equation  was  developed  to  explain  inverse 
relationships  of  concentrations  of  materials  in  pre- 
cipitation with  rates  and  amounts  of  precipitation. 
It  showed  that  concentrations  of  different  materials 
correlate  with  one  another,  and  that  interannual, 
seasonal  and  regional  differences  in  concentration 
exist  because  of  an  effect  of  humidity.  The  equa- 
tion permits  the  calculation  of  ratios  as  the  sum  of 
three  terms:  nucleation.  post-nucleation.  and 
below-cloud  scavenging.  Parameters  were  identi- 
fied for  inclusion  in  monitoring  and  during  experi- 
ments to  improve  on  the  ability  to  specify  values  of 
scavenging  ratios  for  practical  applications.  These 
parameters  are  alpha  (expresses  the  post-nucleation 
collection  of  the  material  relative  to  the  collection 
of  water  vapor),  concurrent  observations  of  sulfate 
and  S02  in  precipitation  and  air.  dewpoint.  height 
of  cloud  base,  cloud  type,  rate  and  type  of  precipi- 
tation, and  an  estimation  of  the  efficiency  of  the 
cloud  at  removing  water  as  precipitation  from  the 
air.  (Cassar-PTT) 
W88-06015 


PLUME  WASH-OUT  NEAR  A  COAL-FIRED 
POWER  PLANT:  MEASUREMENTS  AND 
MODEL  CALCULATIONS, 

Netherlands  Energy   Research   Foundation   ECN. 

Petten. 

H.  M.  ten  Brink.  A.  J  Janssen,  and  J.  Slanina 

Atmospheric  Environment  ATENBP.  Vol.  22,  No. 

1.  p   177-187.  January   1988.   10  fig,  6  tab.  24  ref. 

Descriptors:  'Water  pollution  sources,  'Air  pollu- 
tion. 'Powerplants,  'Acid  rain.  'Coal.  Model  stud- 
ies. Mathematical  models.  Heavy  metals.  Metals. 
Sulfur  dioxide.  Sulfates,  Boron  compounds.  Hy- 
drogen fluoride.  Aluminum.  Titanium,  Bromine, 
Hydrochloric  acid.  Chlorides.  Fluorides.  Plumes, 
Rainfall.  Scavenging,  Nitrates. 
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Group  5B — Sources  Of  Pollution 


The  contribution  of  plume  wash-out  to  the  wet 
deposition  of  pollutants  in  the  vicinity  of  a  1000 
MWe  coal-fired  power  plant  in  the  Netherlands 
was  investigated.  Significant  wash-out  of  chloride. 
fluoride,  hydrogen  ion.  and  boron  compounds  was 
observed  in  all  experiments.  Since  99. 8%  of  the  fly 
ash  was  removed  by  the  scrubbers,  very  small 
amounts  of  heavy  metals  were  detected.  Little 
extra  deposition  of  sulfur  compounds  was  found 
because  increased  acidity  in  the  precipitation  from 
the  presence  of  HC1  and  HF  limited  the  uptake  of 
S02  These  results  were  applied  to  model  studies 
(using  MPADD.  Multi-Pollutant  Acid  Deposition 
and  Depletion  model)  of  a  600  MWe  coal-fired 
plant.  Model  results  indicated  that  wet  removal  of 
the  major  pollutants  from  a  plume  was  nearly 
double  very  near  to  the  stack  because  of  HC1 
wash-out.  Significant  deposition  of  HF.  boron 
compounds.  Al.  Ti.  and  Br  were  predicted. 
(Cassar-PTT) 
W88-06016 


DETERMINATION  OF  NITROUS  OXIDE  AND 
DINITROUS  PENTOXIDE  CONCENTRA- 
TIONS IN  THE  OUTPUT  OF  THE  AIR-FED 
OZONE  GENERATORS  OF  HIGH  POWER 
DENSITY, 

Brown.  Boveri  Research  Center.  Baden  (Switzer- 
land). 

For  primary  bibliographic  entrv  see  Field  5F. 
W88-06023 


RATES  OF  TRIPLET  HUMIC  ACID  SENSI- 
TIZED PHOTOLYSIS  OF  HYDROPHOBIC 
COMPOUNDS. 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene.  Bilthoven  (Netherlands).  Lab.  for  Eco- 
toxicology.  Environmental  Chemistry,  and  Drink- 
ing Water. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-06029 


VOLATILE    ORGANIC    COMPOUNDS    AT    A 
COASTAL  GULF  OF  MEXICO  SITE, 

Texas  A  and  M  Univ..  College  Station.  Dept.  of 

Oceanography. 

For  primary  bibliographic  entrv  see  Field  5A. 

W88-06031' 


ORGANIC  CHLORINE  COMPOUNDS  IN 
LAKE  SEDIMENTS  AND  THE  ROLE  OF  THE 
CHLOROBLEACHING  EFFLUENTS, 

Jyvaeskylae  Univ.  (Finland).  Dept.  of  Chemistry. 
J.  Paasivirta.  J.  Knuutinen,  P.  Maatela,  R.  Paukku. 
and  J.  Soikkeli. 

Chemosphere  CMSHAF.  Vol.  17,  No.  1.  p  137- 
146.  1988.  6  fig,  3  tab,  15  ref. 

Descriptors:  *Phenols,  *Lake  sediments,  *Path  of 
pollutants.  *CHIorophenols.  *Pulp  wastes, 
*Bleaching  wastes.  *Kraft  mills,  *Sulfite  mills. 
Sedimentation.  Organic  compounds.  Chlorine.  Fin- 
land. Pulp  and  paper  industry. 

In  1984-85  there  occurred  a  major  change  in  pulp 
production  in  Central  Finland  when  an  old  sulfite 
pulp  and  an  old  kraft  pulp  mill  in  Aanekoski  were 
closed  and  replaced  by  one  modern  kraft  pulp  mill 
with  a  biosludge  purification  plant.  Also  an  old 
sulfite  mill  in  Lievestuore  was  closed  in  September 
1985.  Influence  of  these  changes  in  receiving 
waters  was  followed  during  1983-86  by  sediment 
studies.  Chloride,  total  organic  chlorine  (TOC1) 
and  chlorophenols  have  been  measured  in  bottom 
sediment  layers  of  seven  lakes  in  Central  Finland. 
Organic  chlorine  compounds  were  found  even  in 
layers  formed  in  the  13th  century.  However,  the 
amounts  increase  markedly  in  20th  century  layers 
and  are  much  higher  below  than  above  the  pulp 
mills.  (VerNooy-PTT) 
W88-06032 


LIGNIN  AND  ORGANIC  CHLORINE  COM- 
POUNDS IN  LAKE  WATER  AND  THE  ROLE 
OF  THE  CHLOROBLEACHING  EFFLUENTS, 

Jyvaeskylae  Univ.  (Finland).  Dept.  of  Chemistry. 
J    Paasivirta.  J.  Knuutinen.  M.  Knuutila,  P. 
Maatela.  and  O.  Pastinen. 


Chemosphere  CMSHAF,  Vol.  17,  No.  1,  p  147- 
158.  1988.  6  fig,  5  tab,  14  ref. 

Descriptors:  *Pulp  wastes,  *Water  quality  control, 
♦Chlorine,  *Phenols,  'Wastewater  pollution, 
♦Chloroform,  *Lignin,  *Bleaching  wastes,  *Kraft 
mills.  Organic  compounds,  Stream  pollution,  Sul- 
fite mills.  Pulp  and  paper  industry,  Finland. 

The  closing  of  two  old  sulfite  mills  and  one  old 
kraft  pulp  mill  and  their  replacement  by  one 
modern  kraft  pulp  mill  with  a  biosludge  purifica- 
tion plant  caused  a  very  significant  decrease  in  the 
sodium  lignosulfonate  and  chloroform  contents  in 
the  receiving  waters.  Chlorophenols  also  de- 
creased significantly,  but  there  remains  some  pollu- 
tion from  the  new  kraft  pulp  mill  and  from  other 
sources.  The  total  lignin/humic  levels  in  the  re- 
ceiving watercourse  showed  no  change.  (Author's 
abstract) 
W88-06033 


GROUNDWATER  RESIDUES  OF  ATRAZINE, 
ALACHLOR,  AND  CYANAZINE  UNDER  NO- 
TILLAGE  PRACTICES, 

Agricultural    Research    Service.    Beltsville,    MD. 

Pesticide  Degradation  Lab. 

A.  R.  Isensee,  C.  S.  Helling,  T.  J.  Gish,  P.  C. 

Kearnev.  and  C.  B.  Coffman. 

Chemosphere  CMSHAF.  Vol.   17,  No.   1,  p   165- 

174,  1988.  2  fig,  4  tab,  15  ref. 

Descriptors:  *Path  of  pollutants.  'Groundwater 
pollution,  'Herbicides,  'Atrazine.  'Alachlor, 
'Cyanazine.  Corn.  No-tillage.  Storm  seepage.  Ver- 
tical flow. 

Groundwater  from  no-till  corn  plots  treated  with 
atrazine.  alachlor.  and  cyanazine  was  analyzed  for 
residues  of  these  herbicides  over  a  3-year  period. 
Detectable  levels  of  atrazine,  alachlor.  and  cyana- 
zine were  found  in  75,  18,  and  13%  of  the  recov- 
ered samples,  respectively.  Maximum  residue 
levels  were  5.9.  3.6.  and  1.0  microgram/L  for 
atrazine,  cyanazine,  and  alachlor,  respectively. 
Rapid  vertical  transport  to  the  shallow  unconfined 
groundwater  (1  m  depth),  as  well  as  substantial 
lateral  subsurface  flow,  was  indicated.  (Author's 
abstract) 
W88-06034 


QUANTITATIVE  STRUCTURE-ACTIVITY  RE- 
LATIONSHIPS FOR  THE  TOXICITY  AND 
BIOCONCENTRATION  FACTOR  OF  NITRO- 
BENZENE DERIVATIVES  TOWARDS  THE 
GUPPY  (POECILIA  RETICULATA), 
Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 
Veterinary  Pharmacology,  Pharmacy  and  Toxicol- 

For  primary  bibliographic  entry  see  Field  5C. 
W88-06037 


ADSORPTION  OF  FENVALERATE  TO  LABO- 
RATORY GLASSWARE  AND  THE  ALGA 
CHLAMYDOMONAS  REINHARDII,  AND  ITS 
EFFECT  ON  UPTAKE  OF  THE  PESTICIDE  BY 
DAPHNIA  GALEATA  MENDOTAE, 
Guelph  Univ.  (Ontario).  Dept.  of  Environmental 
Biology. 

K.  Day  and.  and  N.  K.  Kaushik. 
Aquatic  Toxicology  AQTODG.  Vol.  10.  No.  2/3, 
p  131-142,  June  1987.  2  fig.  3  tab,  23  ref. 

Descriptors:  'Adsorption,  'Laboratory  equipment. 
'Path  of  pollutants,  'Fenvalerate,  'Insecticides, 
'Daphnia.  'Algae.  'Pesticides,  'Bioaccumulation. 
Food  chains.  Sample  preservation. 

Fenvalerate  is  a  synthetic  pyrethroid  known  to  be 
lipophilic  and  of  potential  hazard  to  aquatic  eco- 
systems. Several  studies  were  conducted  to  meas- 
ure the  adsorption  of  (14C)fenvalerate  to  laborato- 
ry glassware  and  to  the  alga,  Chlamydomonas 
reinhardii,  and  to  determine  the  effects  of  absorp- 
tions on  accumulation  of  the  pesticide  by  Daphnia 
galeata  mendotae.  In  the  absence  of  algae,  23-33% 
of  (14C)fenvalerate  at  concentrations  of  5.170, 
0.515,  and  0.109  micrograms/L,  was  adsorbed  to 
the  walls  of  glass  beakers  (100  mL)  over  48  h.  In 
the  presence  of  increasing  concentrations  of  algal 


cells  (100-2,000,000  cells/mL),  the  fraction  of  fen- 
valerate adsorbed  to  the  cells  increased  from  0- 
93%.  The  amount  of  (14C)fenvalerate  adsorbed  to 
the  glass  at  concentrations  of  5,000-100,000  algal 
cells/mL  decreased  as  the  number  of  algal  cells 
increased.  This  indicates  that  an  increase  in  organic 
matter  increases  the  number  of  sites  for  adsorption 
of  fenvalerate  thus  decreasing  the  amount  of  pesti- 
cide adsorbing  to  the  glassware.  D.  galeata  mendo- 
tae exposed  to  0.515  and  0.109  micrograms  fenva- 
lerate/L  in  the  absence  of  algae  showed  an  in- 
crease in  pesticide  accumulation  with  an  increase 
in  time  of  exposure  (48  h)  but  not  with  an  increase 
in  concentration  of  pesticide.  The  concentration  in 
the  animals  ranged  from  1.46-2.66  micrograms  fen- 
valerate/g  wet  weight  and  this  may  represent  max- 
imum uptake  and/or  equilibrium  over  48  h.  The 
presence  of  algae  (5,000-100,000  cells/mL)  did  not 
significantly  affect  the  accumulation  of  the  pesti- 
cide by  D.  galeata  mendotae  and  concentrations  of 
fenvalerate  in  the  animals  ranged  from  0.51-1.08 
micrograms/g  wet  weight  after  exposure  to  0.420 
and  0.084  micrograms  fenvalerate/L.  Contamina- 
tion of  food  (algae)  with  fenvalerate  does  not, 
therefore,  contribute  to  an  increase  in  bioaccumu- 
lation. However,  reduced  rates  of  filtration  due  to 
toxicity  could  also  account  for  a  reduced  intake  of 
fenvalerate  adsorbed  to  algae.  (Author's  abstract) 
W88-06038 


IMPROVED  ENVIRONMENTAL  PATHWAY 
MODEL  FOR  ASSESSING  HIGH-LEVEL 
WASTE  REPOSITORY  RISKS, 

WasteChem  Corp.,  Paramus,  NJ. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-06046 


DOSE  RATES  TO  AQUATIC  LIFE  NEAR  A  U 
WASTE  SITE, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Contaminants  Div. 
R.  F.  Platford,  and  S.  R.  Joshi. 
Health  Physics  HLTPAO.  Vol.  54,  No.  1.  p  63-68, 
January  1988.  2  fig,  3  tab.  10  ref,  2  append. 

Descriptors:  'Path  of  pollutants,  'Fish,  'Uranium. 
'Radioactive  wastes.  'Mine  wastes.  Aquatic  ani- 
mals. Radioisotopes.  Whitefish.  Sediments,  Lakes, 
Langley  Bay.  Saskatchewan.  Lake  Athabasca. 

Radiation  dose  rates  to  aquatic  organisms  were 
estimated  from  radionuclide  levels  in  fish,  in  water, 
and  in  the  sediments  near  an  abandoned  uranium 
waste  site  at  Langley  Bay.  near  the  east  end  of 
Lake  Athabasca.  Saskatchewan.  Dose  rates  to 
worms  and  sediment  dwellers  were  high  (50-500 
mGy/yr),  mostly  from  alpha  rays.  Whitefish  re- 
ceived dose  rates  of  10  mGy/yr  from  internal 
Ra226  with  additional  dose  rates  from  the  sedi- 
ments where  they  commonly  forage.  The  calculat- 
ed dose  rates  were  comparable  to  those  reported 
near  an  adjacent  uranium  mine.  (Cassar-PTT) 
W88-06047 


RADIOACTIVE  AND  NONRADIOACTIVE  SO- 
LUTES IN  DRINKING  WATER  FROM  RN- 
CHARGING  DEVICES, 

Geological  Survey,  Reston.  VA. 
E.  R.  Landa,  C.  L.  Miller,  and  R.  F.  Brich. 
Health   Physics  HLTPAO,  Vol.   54,  No.    1.  p  99- 
106,  January  1988.  1  fig.  6  tab.  37  ref. 

Descriptors:  'Water  pollution  sources.  'Path  of 
pollutants.  'Water  pollution  effects,  'Drinking 
water,  'Radioisotopes.  'Radium,  'Radon,  Water 
storage,  Storage,  History. 

Devices  for  adding  radioactivity  to  drinking  water 
were  believed  to  be  therapeutic  for  a  wide  variety 
of  illnesses  ever  since  the  discovery  of  radium  and 
radon  until  as  late  as  the  1960s.  Four  devices, 
obtained  from  institutional  collections  and  antique 
shops  were  two  ceramic  crocks  (Radium  Ore  Re- 
vigator),  an  aluminum-body  crock  (Radium-Vita- 
lizer).  and  a  Thomas  Radioactive  Cone  made  of 
concrete-like  material.  Four  sequential  water  treat- 
ments were  applied  to  each  device:  (1)  deionized 
water  for  I  day.  (2)  tap  water  for  1  day.  (3)  tap 
water  for  7  days,  and  (4)  0.05M  NaCI  solution  for  1 
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Sources  Of  Pollution — Group  5B 


J.i\  I  lu  highest  Kn  level  round  in  Ihe  stud)  was 
180.000  pCi  lilei  Proposed  Rn  standards  fot 
drinking  watet  range  from  1.800  10  4ou.ooii  pCi 
liter.  Ra  levels  were  us  high  as  232  pCi  lilei  With 
one  exception,  .ill  were  highei  than  the  5  pCi  litei 
maximum  contaminanl  level  in  the  National  Inter- 
im Primary  Drinking  Watei  Regulations  One  o( 
the  Radium  Ore  Revigator  devices  produced  no- 
ticeable increases  in  water  conductance  and  hard 
ik'sv  reflecting  dissolution  of  components  of  the 
contacting  substrate,  li  had  been  advertised  as 
rendering  distilled  water  palatable.  In  addition,  Pb 
and  V  levels  for  water  stored  in  this  device  were 
above  the  drinking  water  standards.  1 10  and  -4.0(H) 
ram  liter,  respectivel)  Dose  equivalent 
rales  to  the  stomach  (Rn)  and  skeleton  (Ra  and  U) 
from  daily  consumption  of  2  liters  of  water  with 
the  maximum  and  minimum  levels  observed  and 
expressed  in  increased  lifetime  risk  were  Rn222. 
0:02-4.3%;  Ra226,  0  0015-0  42;  and  U,  0.0002- 
0  01',  (Cassar-PTT) 
W88-06048 


MOBILE  PU  IN  RESERVOIR  SEDIMENTS  OE 

N  \GASAKl.  JAPAN. 

Central  Research  Inst,  of  Electric  Power  Industry, 

Chiba  (Japan) 

Y.  Mahara.  A.  Kudo.  T.  Kauri.  D.  C.  Sandy,  and 

S  Miyahara. 

Health  Physics  HLTPAO.  .Vol.  54.  No.   1.  p  107- 

111.  January  1988.  2  fig.  1  tab.  10  ret". 

Descriptors:  'Water  pollution  sources.  *Path  of 
pollutants,  'Plutonium,  'Sediments.  'Lakes,  'Nu- 
clear explosions.  Reservoirs,  Lake  sediments.  Ra- 
dioisotopes. Nishiyama  Reservoir,  Nagasaki. 
Japan.  Air  pollution.  Fallout.  Radioactive  wastes, 
Rainfall. 

The  sediments  in  the  Nishiyama  reservoir  3  km 
east  of  the  hypocenter  of  the  plutonium  bomb 
exploded  over  Nagasaki  in  August  1945  were  stud- 
ied to  determine  the  location  and  amount  of  unfis- 
sioned  Pu  and  a  fission  product  Csl37.  Major 
concentration  peaks  were  found  at  the  levels  corre- 
sponding to  1945:  42  cm  below  the  sediment  sur- 
face at  one  site.  27  cm  below  the  sediment  surface 
at  a  second  site,  and  20  cm  below  the  sediment 
surface  at  a  third  site.  The  Pu  peak  remained 
stationary  in  spite  of  benthic  activities  of  orga- 
nisms, physical,  chemical  and  biochemical  changes, 
and  downward  movement  of  water  during  the  past 
40  years.  An  unexpected  discovery  was  the  fact 
that  the  Pu  was  also  found  in  all  pre-explosion 
layers.  On  the  other  hand  Csl37  was  detected  in 
sediment  only  as  down  to  a  few  cm  beneath  the 
explosion  level,  indicating  that  it  did  not  migrate 
appreciably.  Sediment  in  the  deepest  water  site 
contained  the  highest  levels  of  Pu.  Some  Pu  was 
detected  in  groundwater  obtained  from  a  depth  of 
125-225  cm  in  land  500  m  north  of  the  lake  shore. 
In  a  90-cm-long  sediment  core  9.1%  of  the  Pu  was 
found  to  be  mobile  and  90.0%  immobile.  (Cassar- 
PTT) 
W88-06049 


MONITORING  EUROPEAN  TRANSBOUN- 
DARY  AIR  POLLUTION, 

H.  Dovland. 

Environment  ENTVAR.  Vol.  29.  No.  10.  p  10-15, 
27-28,  December  1987.  6  fig.  2  tab. 

Descriptors:  'Path  of  pollutants.  *Acid  rain.  'For- 
ests. 'Air  pollution.  'Monitoring.  Europe.  Sulfur 
dioxide.  Nitrogen  oxides.  Ozone.  Sulfates.  Nitrates. 
Rainfall. 

The  Cooperative  Programme  for  the  Monitoring 
and  Evaluation  of  the  Long-Range  Transmission 
of  Air  Pollutants  in  Europe  (EMEP)  has  three 
main  elements:  emission  data,  measurements  of  air 
and  precipitation  quality,  and  atmospheric  disper- 
sion models.  It  consists  of  90  stations  in  24  coun- 
tries. The  highest  concentrations  of  sulfate  and 
nitrate  are  found  over  central  Europe  in  areas  that 
have  the  largest  emissions.  Eastern  Europe  has 
high  sulfate  concentrations  but  lower  nitrate  con- 
centrations. Annual  mean  pH  in  precipitation  in 
central  Europe  is  slightly  above  4.0.  The  highest 
total  (dry  plus  wet)  depositions  of  air  pollutants  are 
found  over  the  areas  of  largest  emissions,  in  central 


I  mope  I  In-  mosi  widely  used  results  <>f  Ihe 
I  \l  I  P  are  the  model  estimates  of  sulfui  deposition 
in  each  I  uropcan  countr)  caused  In  emissions  in 
othet  countries  In  Ihe  United  Kingdom  81*Ji  of 
sulfur  deposition  is  indigenous;  in  Spam.     I1      in 

Norway    and    Romania,    aboul     10'.      Foi     Inland 

ol  the  sulfui  deposition  cannot  be  attributed 
to  a  source  I  he  highesl  ozone  i  oni  entrations  are 
measured  in  eastern  Austria  and  in  West  Germany. 
sulfui  deposition  in  each  European  country  caused 
b\  emissions  in  oilier  count]  ies.  (Cassai  Till 

06057 


MR     POLLUTION     IN     EUROPE:    INTERNA- 
riONAL  POLICY  RESPONSES, 

I  conomic  Commission  for  Europe  (UN).  Geneva 

(Sw  itzerland). 

For   primary    bibliographic   entry   see    Field    5<  i 

W88-06058 


SIMULATION  Ol  MARINE  ECOSYSTEM  EF- 
FECTS DUE  TO  PCB  WASTE  INCINERATION 
IN  THE  GULF  OF  MEXICO, 

Applied    Science    Associates.    Inc.,    Narragansett, 

RI 

For  primary  bibliographic  entry  see  Field  5C. 

W88-06063 


CHEMICAL  CONSEQUENCES  OF  MIXING 
ATMOSPHERIC  DROPLETS  OE  VARIED  PH, 

Georgia   Inst,   of  Tech..   Atlanta.   School  of  Geo- 

phvsical  Sciences. 

E.M.  Perdue,  and  K.  C.  Beck. 

Journal  of  Geophysical  Research  JGRDE3.  Vol. 

93.  No.  Dl,  p  691-698,  January  20,  1988.  4  tab.  10 

ref.  U.  S.  Geological  Survey  Contract  No.  14-08- 

0001-23007. 

Descriptors:  'Water  chemistry.  'Chemical  reac- 
tions. 'Mixing.  'Acid  rain.  'Hydrogen  ion  concen- 
tration. Neutralization.  Fog.  Precipitation.  Sulfuric 
acid.  Ammonium  compounds.  Dust,  Kinetics. 
Equilibrium. 

The  mixing  of  droplets  of  different  pH  and  acid- 
neutralizing  capacity  that  occurs  when  bulk  sam- 
ples of  cloud,  fog.  and  rain  water  are  collected 
yields  solutions  that  are  not  in  equilibrium  with  the 
atmosphere  in  which  the  droplets  originally  equili- 
brated. In  most  instances,  bulk  solutions  are  ex- 
pected to  outgas  volatile  solutes  to  reestablish  equi- 
librium with  the  atmosphere,  with  concomitant 
changes  in  solution  pH.  This  mixing-induced  gas 
exchange  complicates  equilibrium  and  kinetic  mod- 
eling of  pH-dependent  atmospheric  processes  and 
limits  the  use  of  bulk  samples  for  estimation  of 
atmospheric  fluxes  of  volatile  weak  acids  and  bases 
(sulfur  dioxide  gas.  ammonia  gas.  etc.).  Calcula- 
tions that  attempt  to  interrelate  bulk  solution  pH. 
bulk  solution  S(+4)  concentration,  and  atmospher- 
ic sulfur  dioxide  gas  partial  pressure  are  shown  to 
be  fundamentally  incorrect,  unless  the  bulk  sample 
has  completely  reequilibrated  with  the  same  atmos- 
phere in  which  its  component  droplets  were 
formed.  A  theoretical  proof  and  several  numerical 
examples  are  presented  to  show  that  droplet 
mixing  at  constant  atmospheric  partial  pressures  of 
soluble  gases  cannot  occur  without  gas  exchange. 
(Author's  abstract) 
W88-06065 


DISSOLVED  CD  BEHAVIOR  IN  SOME  SE- 
LECTED FRENCH  AND  CHINESE  ESTU- 
ARIES. CONSEQUENCES  ON  CD  SUPPLY  TO 
THE  OCEAN, 

Institut     de     Biogeochimie     Marine.     Montrouge 

(France). 

F.  Elbaz-Pouhchet.  J.  M.  Martin,  W.  W.  Huang. 

and  J.  X.  Zhu. 

Marine  Chemistry  MRCHBD.  Vol.  22,  No.  2-4.  p 

125-136.  December  1987.  7  fig.  3  tab.  19  ref. 

Descriptors:  'Path  of  pollutants.  'Estuaries.  'Cad- 
mium. 'Heavy  metals.  'Sediments.  Suspended 
sediments.  Metals,  Rivers.  Gironde  River.  Rhone 
River,  France.  Yellow  River.  Yangtze  River. 
China. 

Dissolved  cadmium  concentrations  were  measured 
in    several    estuaries    varying     in    discharge    and 


■  qualities    I  hi  < ndi    I    luai      Fram      i 

pai  ti. ilk    mixed  esluai  j    with  u   length     flu  hint; 

time  from  20  n>  86  d.is s  uul  proviili     del  ihl 

opportunity   for  sediment  wati  i   inli  rai  lion    '  <l  in 

the  ( iironde  reached  a  pi  ul    i  il       I  n I  I  -   iusi 

downstream  ol  ihe  turbidity  maximum  i n 

in  mi  i  In-  o  st  nmol/kg  in  ihe  contributing  I  iaronm 
Rivei  Mil-  polluted  Rhone  Estuary  lias  little 
mixing  and  a  shorl  residence  nun-  (aboul  a  da    I 

Cd   levels  lose   from  0.50  limol/kg   III  I  hi    I  iv  il    lii  a 

shghi  maximum  around  0  r,  chl mv    then  de 

creased  with  dilution  Ihe  Yellow  River 
(Huanghe)  ^(  China  ranks  second  m  lis  sediment 
discharge  to  ihe  world's  oceans  Suspended  sedi- 
ment concentrations  reach  as  high  as  50  g/liter 
during  floods,  and  sedimentation  is  heavy  at  Ihi 
iivn  mouth,  allowing  for  maximum  sediment- 
water  contact  C'd  levels  ranged  from  no  In 
nmol/kg  in  the  nv  er  lo  aboul  o  5  nmol/kg  at  abi  iui 
15';   chlorinity,  The  Yangtze  (Changjiang)  I  stu- 

ary  is  partially  mixed  and  ranks  among  the  lop  ten 
of  the  world's  rivers  in  sediment  discharge,  water 
discharge,  and  drainage  area.  Suspended  sediment 

concentrations  remain  high  to  salinities  up  lo  20  o/ 

00,    Dissolved    Cd    concentrations    increased    from 

<0.030  nmol/kg  in  the  river  to  a  broad  maximum 

of  0  3  nmol/kg  at  10-15%  chlorinity.  The  peaks  of 
dissolved  Cd  levels  seen  in  each  case  were  attribut- 
able lo  remobilization  from  particulate  matter 
when  chlorinity  increased.  Other  possible  factors 
influencing  Cd  behavior  are  complexation  by  chlo- 
ride, ionic  strength  of  metals  competing  with  Cd 
for  adsorption  onto  particles.  pH.  redox  potential, 
microbiological  activity,  organic  matter  degrada- 
tion, and  the  residence  time  of  particles  in  the 
mixing  zone.  These  data  increased  estimates  for  Cd 
flux  into  the  oceans  by  20  for  the  Gironde.  3-7  for 
the  Rhone,  and  25-30  for  the  Yangtze.  (Cassar- 
PTT) 
W88-06066 


ORGANIC  MATTER  AND  SURFACE  PROPER- 
TIES OF  SOLID  PARTICLES  IN  THE  ESTUA- 
RINE  MIXING  ZONE, 

Institut    Rudjer    Boskovic,    Zagreb    (Yugoslavia) 

Center  for  Marine  Research. 

J.  Jednacak-Biscan.  and  M.  Juracic. 

Marine  Chemistry  MRCHBD.  Vol.  22.  No.  2-4.  p 

257-263,  December  1987.  2  fig.  2  tab.  17  ref.  EPA 

Grant  JFP7 17. 

Descriptors:  'Path  of  pollutants,  'Adsorption. 
'Fate  of  pollutants.  'Estuaries,  'Mixing.  'Organic 
matter.  'Sediments.  Krka  River,  Marine  sediments. 
River  sediments.  Heat  of  wetting.  Specific  surface 
area. 

Two  physicochemical  parameters,  specific  surface 
area  and  heat  of  wetting,  were  measured  to  charac- 
terize the  surface  of  sediment  particles  from  river 
and  marine  environments.  The  data  for  the  sedi- 
ment samples  of  the  Krka  River  Estuary  were 
compared  with  polluted  river  and  shelf  marine 
sediment  samples.  The  organic-free  samples  from 
Ihe  polluted  river  sediments  showed  2-3  times 
larger  specific  surface  areas  than  the  native  sam- 
ples. The  heat  of  wetting,  which  reflects  the  pres- 
ence of  hydrophilic  adsorption  sites,  was  2-3  times 
higher  for  native  samples.  The  inverse  was  true  for 
marine  sediments.  In  the  Krka  River  Estuary  a 
narrow  transition  zone  illustrated  such  an  inver- 
sion. The  inversion  is  attributed  to  significant 
changes  in  composition  of  the  organic  matter. 
(Cassar-PTT) 
W88-06067 


HEAVY  METAL  DISTRIBUTION  IN  RECENT 
SEDIMENTS  OF  THE  KRKA  RIVER  ESTU- 
ARY. AN  EXAMPLE  OF  SEQUENTIAL  EX- 
TRACTION ANALYSIS, 

Zagreb  Univ.  (Yugoslavia).  Inst,  of  Geology. 

E.  Prohic.  and  G.  Knievvald. 

Marine  Chemistry  MRCHBD.  Vol.  22.  No.  2-4.  p 

279-297.    December    1987,    1    fig.    10    tab.    29    ref. 

Descriptors:  'Path  of  pollutants,  'Heavy  metals. 
'Estuaries,  'Sediments.  Metals.  River  sediments, 
Marine  sediments.  Krka  River.  Trace  metals.  Man- 
ganese. Copper.  Lead.  Zinc.  Nickel.  Cobalt.  Chro- 
mium. Vanadium.  Gallium. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

Sediments  of  the  Krka  River  Estuary,  eastern 
Adriatic  coast,  were  analyzed  for  trace  metals  after 
sediment  fractionation  by  sequential  leaching.  Sedi- 
ment fractions  included  exchangeable  fraction,  car- 
bonate fraction,  reducible  fraction,  organic/sulfide 
fraction,  and  residual  fraction.  The  distribution  pat- 
terns of  the  metals  followed  the  expected  geo- 
chemical  partitionings.  Minor  variations,  probably 
the  result  of  early  diagenetic  effects  and  variable 
sediment  texture,  were  noted.  Total  metal  concen- 
trations (in  ppm)  were  Mn,  700-2400;  Cu,  10-95; 
Pb.  23-67;  Zn.  32-72;  Ni,  40-72;  Co.  3-10.  Cr,  30- 
105;  V.  60-105;  Ga,  9-14.  In  general,  with  the 
exception  of  V  and  Ga,  the  highest  levels  of  trace 
metals  were  found  in  the  carbonate  fractions  of  the 
sediments.  No  significant  differences  in  trace  ele- 
ment partitioning  patterns  along  the  vertical  pro- 
files of  the  sediment  cores  were  observed  with  the 
exception  of  Mn.  which  is  subject  to  redox  and 
diagenetic  effects.  Considering  background  levels, 
it  was  judged  that  no  significant  industrial  pollu- 
tion or  anthropogenic  input  was  reflected  by  the 
reported  metals  concentrations.  (Cassar-PTT) 
W88-06068 


THREE-DIMENSIONAL  EULERIAN  ACID 
DEPOSITION  MODEL:  PHYSICAL  CON- 
CEPTS AND  FORMULATION, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

J.  S.  Chang,  R.  A.  Brost,  I.  S.  A.  Isaksen,  S. 
Madronich.  and  P.  Middleton. 
Journal  of  Geophysical  Research  JGRDE3,  Vol. 
92.  No.  D12,  p  14681-14700,  December  1987.   11 
fig.  3  tab,   121   ref.  EPA  Interagency  Agreement 
DW930144-1. 

Descriptors:  *Acid  rain.  *Rainfall,  *Model  studies, 
*Path  of  pollutants,  *Acid  deposition.  Transport, 
Spatial  variation.  Weather  data.  Meteorology. 
Mathematical  studies.  North  America. 

A  three-dimensional  Eulerian  regional  acid  deposi- 
tion model  to  calculate  episodic  chemical  concen- 
trations and  dry  and  wet  deposition  of  acids  in 
North  America  was  developed.  This  transport, 
transformation,  and  deposition  modeling  system 
subdivides  the  troposphere  over  the  eastern  United 
States,  southeastern  Canada,  and  the  western  At- 
lantic Ocean  into  a  six-level,  30  by  30  horizontal 
grid  with  a  horizontal  grid  size  of  80  x  80  sq  km. 
Transport  and  vertical  diffusion  of  24  trace  gases 
and  particles  are  calculated  using  temporally  and 
spatially  varying  meteorology,  provided  by  a  me- 
soscale  meteorological  model.  A  gas  phase  chemi- 
cal reaction  mechanism  is  used  to  simulate  concen- 
trations and  chemical  conversion  rates  for  36  spe- 
cies. Altitude-,  latitude-,  and  season-dependent 
photolysis  rates  for  nine  reactions  in  the  chemical 
mechanism  are  specified.  Subgrid  scale  vertical 
transport,  aqueous  chemical  conversions,  and  trace 
gas  and  particle  scavenging  by  clouds  are  included 
using  a  one-dimensional  dynamical  and  microphy- 
sical  cloud  model  and  a  box  aqueous  chemistry  and 
scavenging  submodel.  The  aqueous  phase  chemis- 
try model  includes  sulfur  oxidation  by  H202,  03, 
trace  metals,  and  two  organic  peroxides,  with  nu- 
merous equilibria  between  all  soluble  trace  species. 
Dry  deposition  rates  for  13  compounds  are  com- 
puted using  species-specific  deposition  velocities 
that  depend  on  the  local  meteorology,  season,  land 
type,  insolation,  and  surface  wetness  conditions. 
Emissions  of  S02,  S04(2-),  NO,  N02,  CO.  NH3, 
and  10  classes  of  volatile  organic  compounds  are 
included  in  the  model.  Trace  gases  are  emitted  into 
different  vertical  levels  of  the  model  according  to  a 
plume  rise  submodel.  Hourly  emissions  are  adjust- 
ed according  to  season  and  weekday  or  weekend 
activities.  This  model  provides  a  framework  to 
examine  the  relative  importance  and  sensitivity  of 
numerous  physical  and  chemical  processes  respon- 
sible for  the  formation  and  deposition  of  tropo- 
spherlc  acidity.  (Author's  abstract) 
W88-06080 


SEDIMENTATION  RATES  AND  SEDIMENT 
CORE  PROFILES  OF  238U  AND  232TH  DECAY 
CHAIN  RADIONUCLIDES  IN  A  LAKE  AF- 
FECTED BY  URANIUM  MINING  AND  MILL- 
ING, 
Beak  Consultants  Ltd..  Mississauga  (Ontario). 


P.  M.  McKee.  W.  J.  Snodgrass,  D.  R.  Hart,  H.  C. 
Duthie.  and  J.  H.  McAndrews. 
Canadian  Journal   of  Fisheries  and   Aquatic   Sci- 
ences CJFSDX,  Vol.  44.  No.  2.  p  390-398,  Febru- 
ary 1987.  4  fig,  2  tab,  45  ref. 

Descriptors:  *Path  of  pollutants,  *Fale  of  pollut- 
ants. *Sediments,  *Sediment  cores,  ""Uranium, 
"Thorium,  "Radioactive  wastes,  "Uranium  mining, 
♦Ontario,  Lakes,  Diatoms,  Lead.  Radionuclides, 
Mine  wastes. 

Radionuclide  concentration  profiles  in  sediment 
cores  from  three  deep  basins  of  Quirke  Lake,  On- 
tario, showed  enrichment  in  the  surficial  layers 
related  to  the  period  of  uranium  mining  in  the 
watershed,  based  on  sedimentation  rates  deter- 
mined from  a  milling-related  pH  decline  indicated 
by  fossil  diatoms.  Recent  sedimentation  rates  are 
96  +  or  -  7  to  185  +  or  -14  g/sq  m/yr.  210  Pb 
profiles  could  not  be  used  to  determine  sedimenta- 
tion rates  due  to  loadings  of  226  Ra  and  210  Pb 
from  mining  and  milling  activities.  Profiles  of  238 
U  and  232  Th  decay  chain  radionuclides  showed 
an  enrichment  of  1-3  orders  of  magnitude  in  surfi- 
cial sediments  relative  to  background  in  deeper 
sediments.  Radionuclide  levels  in  surficial  sedi- 
ments exceeded  those  reported  in  lake  sediments  in 
uncontaminated  systems  and,  for  some  radionu- 
clides, approached  or  equalled  levels  in  sediments 
contaminated  with  uranium  and  radium  refining 
residues.  Radionuclide  activity  ratios  in  the  surfi- 
cial layers  of  the  Quirke  Lake  cores  and  in  down- 
stream sediments  demonstrated  the  relative  mobili- 
ties of  the  elements  in  the  watershed.  Net  sediment 
loading  rates  for  radionuclides  in  the  three  basins 
were  130-230  mg/sq  m/yr  for  U,  340-4000  Bq/sq 
m/yr  for  other  members  of  the  238  U  decay  chain, 
and  210-530  Bq/sq  m/yr  for  232  Th  and  228  Th. 
(Author's  abstract) 
W88-06092 


NEW  DEGRADATION  PRODUCTS  AND  A 
PATHWAY  FOR  THE  DEGRADATION  OF 
AMINOCARB  (4-(DIMETHYLAMINO)-3- 

METHYLPHENYL  N-METHYLCARBAMATE) 
IN  PURIFIED  WATER, 

Moncton  Univ.  (New  Brunswick).  Dept.  of  Chem- 
istry. 

D.  A.  Leger,  and  V.  N.  Mallet. 
Journal    of    Agricultural    and    Food    Chemistry 
JAFCAU,  Vol.  36,  No.  1,  p  185-189,  January  1988. 
6  fig,  1  tab,  17  ref. 

Descriptors:  "Insecticides,  "Chemical  reactions, 
"Degradation,  "Fate  of  pollutants,  "Aminocarb, 
Path  of  pollutants.  Chromatography,  Pesticides, 
Quinones. 

Aminocarb  a  broad  spectrum  insecticide,  in  puri- 
fied water  is  hydrolyzed  to  4-(dimethylamino)-3- 
methylphenol.  This  compound  in  turn  was  con- 
verted to  2-methyl-1.4-benzoquinone  either  by 
direct  means  or  via  2-methyl-l,4-dihydroquinone. 
The  benzoquinone  reacted  readily  with  methyla- 
mine  and  dimethylamine  present  in  solution  to  give 
four  red  chemicals.  In  addition  mono-  and  diepox- 
ides  of  2-methyl-l,4-benzoquinone  were  formed. 
The  discovery  of  these  degradation  products  sug- 
gests a  quinolic  oxidative  degradation  pathway  for 
the  degradation  of  aminocarb  in  water.  (Alexan- 
der-PTT) 
W88-06096 


COMPARISON  OF  ON-COLUMN  AND  SPLIT- 
LESS  INJECTIONS  FOR  THE  CAPILLARY  GC 
QUANTITATION  OF  ORGANICS  EXTRACTED 
FROM  LANDFILL  LEACHATES, 

Connecticut    Univ.,    Storrs.    Dept.   of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-06098 


DISTRIBUTION  OF  METALS  IN  GRASSLAND 
SOILS  FOLLOWING  SURFACE  APPLICA- 
TIONS OF  SEWAGE  SLUDGE, 

Water  Research  Centre.  Medmenham  (England). 

Medmenham  Lab. 

R.  D.  Davis,  C.  H.  Carlton-Smith.  J.  H.  Stark,  and 

J.  A.  Campbell. 

Environmental  Pollution  EPEBD7.  Vol.  49,  No.  2, 


p  99-115.  1988.  2  fig,  9  tab.  11  ref.  UK  Dept.  of  the 
Environment  Contract  PECD  7/7059. 

Descriptors:  "Path  of  pollutants,  "Sludge  disposal. 
"Land  disposal.  "Metals.  "Pastures.  "Soil  profiles. 
Heavy  metals.  Sludge,  Monitoring.  Cadmium, 
Copper,  Chromium.  Molybdenum,  Nickel.  Lead, 
Zinc. 

In  order  to  decide  on  a  suitable  sampling  depth  for 
grassland  soil  treated  with  sewage  sludge  and  to 
assess  implications  for  grazing  animals,  a  field  trial 
on  two  soils  was  designed  to  estimate  the  distribu- 
tion of  metals  in  grassland  soil  profiles  following 
surface  applications  of  sludge.  Thus,  the  sites  rep- 
resented permanent  grassland  where  no  form  of 
cultivation  had  taken  place.  Soil  cores  were  taken 
using  specialized  equipment  to  30  cm  depth  and 
divided  into  seven  sections.  Movement  from  the 
soil  surface  to  a  depth  of  10  cm  was  observed  for 
all  of  the  seven  metals,  Cd.  Cr,  Cu,  Mo.  Ni.  Pb  and 
Zn,  but  most  of  the  metal  (60%- 100%,  mean  87%) 
remained  in  the  upper  5  cm  of  soil.  It  was  conclud- 
ed that  sampling  to  a  depth  of  5  or  7.5  cm  would 
be  most  suitable  for  monitoring  long-term  grass- 
land treated  with  surface  applications  of  sludge. 
(Author's  abstract) 
W88-06I01 


ACCUMULATION  AND  BIOCONCENTRA- 
TION  OF  POLYCYCLIC  AROMATIC  HYDRO- 
CARBONS IN  A  NEARSHORE  ESTUARINE 
ENVIRONMENT  NEAR  A  PENSACOLA 
(FLORIDA)  CREOSOTE  CONTAMINATION 
SITE, 

Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

J.  F.  Elder,  and  P.  V.  Dresler. 
Environmental  Pollution  EPEBD7,  Vol.  49,  No.  2. 
p  1 17-132,  1988.  4  fig,  1  tab,  36  ref. 

Descriptors:  "Mollusks,  "Aromatic  hydrocarbons, 
"Bioaccumulation,  "Fate  of  pollutants,  "Path  of 
pollutants,  "Groundwater  pollution.  "Pensacola, 
"Creosotes,  "Estuaries.  Tissue  analysis,  Sediments, 
Degradation,  Biodegradation. 

Long-term  accumulation  of  creosote  wastes  at  a 
wood-preserving  facility  near  Pensacola,  Florida, 
has  produced  high  levels  of  organic  contamination 
of  groundwaters  near  Pensacola  Bay.  Impacts  of 
this  contamination  on  the  nearshore  environment 
of  the  bay  were  examined  by  analysis  of  water, 
sediment  and  tissues  of  two  mollusk  species.  One 
of  the  species  (Thais  haemastoma)  was  native  to 
the  study  area.  Individuals  of  the  other  test  species 
(Crassostrea  virginica)  were  placed  in  cages  at  the 
test  sites  for  a  6-week  period.  Contamination  at  the 
nearshore  estuarine  sites  was  assessed  by  compari- 
son to  a  control  site  in  an  uncontaminated  area  of 
the  bay,  as  well  as  a  small  stream  which  forms  a 
direct  surface-water  link  between  the  creosote 
storage  ponds  and  the  bay.  The  study  focused  on 
polycyclic  aromatic  hydrocarbons  (PAH),  the  pri- 
mary components  of  creosote.  Very  little  PAH  in 
water  or  in  the  surface  layer  of  estuarine  sediments 
was  detected,  despite  heavy  pollution  of  the  stream 
sediments.  This  is  attributed  to  various  degradation 
processes  which  attack  the  PAH  compounds  once 
they  discharge  into  the  estuary,  and  to  the  likeli- 
hood of  intermittent  and  localized  release  of  con- 
taminants to  the  estuary.  Examination  of  sediment 
cores  and  mollusk  tissues,  which  provide  a  record 
integrated  over  time  and  space,  revealed  some 
accumulation  of  a  few  PAH,  notably  fluoranthene. 
pyrene,  benzo(a)anthracene.  chrysene  and  phen- 
athrene.  In  the  sediments,  the  highest  concentra- 
tions of  these  compounds  appeared  below  the  sur- 
face, within  a  depth  range  of  8-13  cm.  Bioaccumu- 
lation of  fluoranthene.  pyrene  and  phenanthrene  in 
both  mollusk  species  was  up  to  ten  times  greater  at 
test  sites  than  at  the  control  site.  This  contrasts 
with  naphthalene,  the  bioaccumulation  of  which 
was  no  greater  at  test  sites  than  at  the  control  site. 
These  differences  in  bioaccumulation  factors  relate 
to  structural  chemistry  of  the  compounds  which 
control  their  solubility,  bioavailabiltiy,  susceptibili- 
ty to  degradation  and  capacity  for  depuration  by 
the  organism.  (Author's  abstract) 
W88-06102 
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Ml  K(VK\    IN  FISH  IN  S\M  Msll  I    \kl  S, 

Uppsala  Univ   (Sweden)  Denl  ofHydrology 
I    1 1. ik. ms, ni.  \  NiK-.oii.hhI  I     Oidersson. 
Environmental  Pollution  EPEBD7,  Vol  49,  No  2. 
P  145-162.  1988  10  fig,  6  lab,  26  ref 

Descriptors;  'Pike.  'Mercury,  'Path  of  pollutants, 
•I  ish,  'Sweden,  'Bioaccumulution,  'I  jU"-.  l'hvsi- 
eol  properties,  Heavy  metals,  Liming,  Sediments. 

A  picture  of  the  past,  present  and  future  mercury 
situation  in  fish  in  Swedish  lakes  was  obtained  to 
make  an  estimate  of  the  number  of  lakes  threatened 
In  'blacklisting',  and  to  see  if  the  data  can  be  used 
to  reveal  anything  aboul  the  impaci  of  liming  on 
the  Hg  content  in  pike  I  lie  register  contains  .i 
broad  sei  of  data  from  1456  lakes  Trend  analyses 
indicate  thai  the  Hg  content  in  I -kg  pike  seems  io 
increase  with  nine  I  ins  is  interesting  since  there 
has  been  a  significant  decrease  in  mercury  emis- 
sions from  Swedish  industries  during  the  lasi  two 
decades  High  Hg  contents  in  1-kg  pike  appear  in  a 
very  characteristic  pattern,  linked  to  specific 
sources  of  Hg  emission.  The  dala  indicate  thai  old 
Swedish  'sins'  are  still  causing  a  lot  of  problems. 
The  factors  governing  the  leakage  of  Hg  from  soils 
to  water  ought  to  he  a  very  important  topic  for 
further  studies.  The  Hg  content  in  pike  shows  the 
highest  correlation  with  the  following  parameters: 
Hg  in  surfieial  sediments.  pH.  distance  from  point 
source  and  water  hardness,  lake  water  alkalinity 
and  conductivity,  water  retention  time,  size  of 
drainage  area  and  lake  surface.  A  formula  which 
provides  the  best  possible  degree  of  explanation 
has  been  derived.  At  present  there  are  about  250 
lakes  'blacklisted'  in  Sweden  due  to  high  Hg  con- 
tent in  fish.  The  data  show  that  there  are  at  least 
9400  lakes  that  ought  to  be  'blacklisted'  today.  A 
successful  liming  operation  will  alter  the  chemical 
conditions  in  lakes  and  also  decrease  the  Hg  con- 
tent in  fish.  (Author's  abstract) 
W88-06103 


ACID  RAIN, 

F.  Pearce. 

New  Scientist  NWSCAL.  Vol.  116.  No.  1585.  p  1- 

4.  November  1987. 

Descriptors:  "Acid  rain.  *Path  of  pollutants. 
*Water  pollution  sources.  Toxicity,  'Mortality. 
"Sulfates.  "Nitrates.  Acidity.  Ions.  Oxidation.  Fish, 
Air  pollution  effects. 

In  the  1960s.  Scandinavian  scientists  began  to  link 
pollution  blown  across  the  sea  from  Britain  and  the 
European  mainland  with  acidified  lakes  and 
streams  and  the  disappearance  of  fish  from  those 
waters.  One  of  the  chief  culprits  is  sulfur  dioxide, 
which  reaches  the  atmosphere  by  many  routes,  and 
reacts  with  moisture  in  the  air.  First,  it  is  oxidised, 
taking  up  atoms  of  oxygen  to  become  a  sulfate  ion 
(S04)  which  combines  with  hydrogen  to  form 
sulfuric  acid  (H2S04).  Nitrogen  oxides  are  given 
off  by  power  stations  and  car  exhausts,  and  include 
both  nitrogen  dioxide  (N02)  and  nitric  oxide 
(NO).  In  the  air.  nitric  oxide  quickly  converts  to 
nitrogen  dioxide,  which  is  oxidized  and  changed 
into  nitric  acid  (HN03).  Natural  acid  in  soils  is 
dominated  by  carbonic  and  organic  acids.  The 
transfer  of  acidity  to  surface  waters  that  drain  the 
soil  requires  mobile  negative  ions  to  bind  to  the 
acid  hydrogen  ion.  The  carbonic  and  organic  acids 
do  not  contain  such  ions  but  the  strong  acids  found 
in  acid  rain  do.  In  particular,  the  negative  sulfate 
ion  in  sulfuric  acid  is  mobile  within  the  soil  and 
efficiently  transfers  acidity  from  soils  to  surface 
waters.  The  nitrate  ion  would  behave  in  this  way  if 
it  were  not  normally  taken  up  by  plants  first.  Fish, 
notably  brown  trout  and  salmon,  have  disappeared 
from  thousands  of  lakes  and  several  large  rivers  in 
southern  Scandinavia  since  the  1950s.  The  deaths 
are  usually  due  to  poisoning  by  aluminum.  All  soils 
contain  massive  amounts  of  aluminum.  Normally, 
it  is  in  insoluble  form,  bound  to  the  soil,  but  the 
sulfate  ion  can  'unhook'  aluminum  from  its  com- 
plex compounds  and  wash  it  into  streams.  There  it 
interferes  with  the  operation  of  the  fish's  gills,  so 
that  they  clog  with  mucus.  If  all  air  pollution  were 
halted  tomorrow,  many  of  these  effects  would 
remain  for  decades.  Soils  would  retain  their  man- 
made  acidity  and  reservoirs  of  sulfur.  Acid  and 
aluminum  would  continue  to  poison  lakes  and 
streams.  (Alexander-PTT) 


\\  88  06106 


RELATIONSHIPS  BETWEEN  CONCENTRA- 
TION AND  DEPOSITION  OF  NITRATE  AND 
si  I  I'll  \ll   IN  PRECIPITATION, 

University    of  East   Angliu,   Norwich  (England) 

Climatic  Research  Unit, 

G  Farmer,  l<  J.  Barthelmie.  I    D  Davies,  P 

Brimblecombe,  and  P.  M  Kelly. 

Nature  NATUAS,  Vol.  328,  No.  6133,  p  787-789, 

August  1487   2  fig.  9  ref 

Descriptors:  'Acid  rain.  'Nitrates,  'Sulfates, 
"Sweden.  'Path  of  pollutants,  "Water  pollution 
sources,  Deposition.  Acidity.  Air  pollution.  Finis 
sums.  Climate,  Sweden.  Scotlland 

Annual  N()3(-)  concentrations  in  Swedish  precipi- 
tation rose  From  the  late  lc)5(k  to  the  early  1970s 
and  then  remained  constant  at  around  the  early 
1970s  level.  The  mean  concentration  in  precipita- 
tion of  a  chemical  species  is  one  measure  of  pollu- 
tion but  of  possible  greater  relevance  for  potential 
ecological  damage  is  deposition,  the  total  amount 
of  the  species  input  to  the  surface  It  is  demonstrat- 
ed, using  data  from  Eskdalemuir.  Scotland  (55  deg 
19  mm  N.  3  deg  12  min  W).  that  time  trends  in 
sulfate  and  nitrate  deposition  may  differ  in  re- 
sponse to  the  influence  of  changes  in  precipitation 
amount.  The  consequence  is  that  a  change  in  pre- 
cipitation amount  alone  will  produce  changes  in 
the  relative  sulfate  and  nitrate  deposition  levels. 
Moreover,  such  changes  could  occur  even  if  other 
parameters  such  as  relative  emission  rates  remained 
constant.  Consequently,  any  assessment  of  nitrate/ 
sulfate  deposition  should  consider  climatological  as 
well  as  emission  factors.  (Author's  abstract) 
W88-06110 


FATE  OF  US  AND  CANADIAN  COMBUSTION 
NITROGEN  EMISSIONS, 

National  Oceanic  and  Atmospheric  Administra- 
tion. Princeton.  NJ.  Geophysical  Fluid  Dynamics 
Lab. 

H.  Levy,  and  W.  J.  Moxim 

Nature  NATUAS.  Vol.  328.  No.  6129,  p  414-416. 
July  1987.  1  fig.  3  tab.  25  ref. 

Descriptors:  "Water  pollution  sources,  "Model 
studies.  "Path  of  pollutants,  "Acid  rain,  "Nitrogen 
emissions.  "Combustion,  Deposition.  Rainfall. 
Acidity.  Transport,  Weather. 

While  approximately  7.5  times  10  to  the  12th 
power  grams  (7.5  Tg)  of  combustion  nitrogen  are 
emitted  yearly  in  the  United  States  and  Canada 
only  1.5-2.3  Tg  are  deposd  as  acid  rain  over  that 
same  region.  Past  nitrogen  budget  estimates  as  well 
as  recent  observations  suggest  that  dry  deposition 
and  export  play  major  roles.  The  yearly  accumu- 
lated deposition  and  transport  of  combustion  nitro- 
gen was  simulated  for  the  first  time  by  a  global 
transport  model  with  realistic  meteorology.  The 
model  predicts  that  dry  deposition  over  the  United 
States  and  Canada  accounts  for  at  least  2.1  and 
most  probably  3.5  Tg  of  the  emissions.  The  remain- 
der is  exported,  principally  over  the  North  Atlan- 
tic. But  at  most  0.2  Tg.  less  than  3%  of  the 
estimated  European  emissions,  is  predicted  to 
reach  Europe  from  North  America.  Furthermore, 
the  model  predicts  that,  while  less  than  40%  of  the 
nitrogen  deposd  as  acid  ram  in  the  northeastern 
United  States  and  eastern  Canada  comes  from 
emissions  in  that  region,  almost  all  of  the  dry- 
deposd  nitrogen  and  over  half  of  the  total  acid 
nitrogen  deposition  comes  from  there.  (Author's 
abstract) 
W88-06112 


ACID  DEW  AND  THE  ROLE  OF  CHEMISTRY 
IN  THE  DRY  DEPOSITION  OF  REACTIVE 
GASES  TO  WETTED  SURFACES, 

Georgia   Inst,  of  Tech..   Atlanta.   School   of  Geo- 
physical Sciences. 
W.  L.  Chameides. 

Journal  of  Geophysical  Research  JGRDE3.  Vol. 
92,  No.  D10,  p  11895-11908.  October  1987.  6  fig.  3 
tab,  42  ref.  NASA  Grant  NAG-1-385  and  NSF 
Grants  ATM-8208828  and  ATM-8600888. 


Descriptors   'Model  Mudii   .     Ai  id    li         I'aih    il 

poll  ill  a  ii  Is.  'Acid  i  am.     I  ).  position,  I  >i-\s .  Nini 

Sulfates.  Aeulus.  Predii  i Aimosphi  n 

Using  the  resistance  model   foi    mass  transl 

formulation  was  dei  ived  foi  the  drj  di  no  ii li 

of  ,i  reuctive,  soluble  gas  depositing  i  wetted 

vegetative  surface    I  he  deposition  velocity  is  ex 

pressed  in  terms  of  a  dy  ill cul  resistance,  w  hu  h  is 

i  function  of  the  physical  state  of  the  atmosphi  n 
.\m\  a  surface  resistance,  which  is  ,i  funi  [ion  ol  ill 
chemical  and  physical  properties  of  the  surfao 
1  Ins  formulation  was  used  iii  a  model  to  simulate 
the  generation  of  acidic  dew  from  the  dry  deposi 

lion  of  HN(>3  and  S(>2.  as  well  as  Hu  Ml\  i 
oxidants.  11202  and  ( >.<  Dewdrop  pi  Is  nl  about  4 
are  calculated  by  the  end  of  the  night,  however 
these   pHs  can   rapidly   tall    to   potentially    loxic 

levels  soon  after  sunrise  as  the  dewdrops  evapo- 
rate. The  deposition  velocities  Io  the  dew  lor 
highly  soluble  species  such  as  HN03  and  H202 
are  entirely  determined  by  the  dynamical  resist- 
ance; for  the  conditions  studied  a  value  of  0  4  cm/s 
was  calculated  for  these  species.  However,  much 
smaller  deposition  velocities  are  predicted  lor  S02 
and  03  because  of  then  lower  solubilities  and 
hence  larger  surface  resistances.  In  the  case  of 
S02,  a  nocturnally  averaged  deposition  velocity  of 
only  about  0.03  cm/s  was  calculated  for  the  stand- 
ard model.  Because  the  chemical  lifetime  ofS02  in 
the  dew  is  influenced  by  the  atmospheric  levels  of 
H202,  03.  and  S02.  the  SC)2  deposition  velocity  is 
a  strong  function  of  these  species'  atmospheric 
abundances.  These  results  imply  that  the  deposi- 
tion velocities  of  species  such  as  S02  to  wetted 
surface  may  be  influenced  by  the  chemical  as  well 
as  the  physical  state  of  the  atmosphere;  the  assump- 
tion typically  adopted  that  dry  deposition  veloci- 
ties are  independent  of  the  species'  atmospheric- 
abundance  may  not  always  be  appropriate.  (Au- 
thor's abstract) 
W88-06118 


CENTRIFUGE  MODELING  OF  TRANSPORT 
PROCESSES  FOR  POLLUTANTS  IN  SOILS, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

K.  Arulanandan.  P.  Y.  Thompson.  B.  L.  Kutter.  N. 
J.  Meegoda.  and  K.  K.  Muraleetharan. 
Journal     of    Geotechnical     Engineering    (ASCE) 
JGENDZ,  Vol.  114,  No.  2.  p  185-205.  11  fig.  1  tab. 
9  ref. 

Descriptors:  "Soil  water.  "Model  studies.  "Path  of 
pollutants.  "Groundwater  pollution.  Advection. 
Dispersion,  Adsorption,  Degradation.  Soil  proper- 
ties. Centrifuges,  Simulation. 

The  physico-chemical  processes  of  advection.  dis- 
persion, adsorption,  and  degradation  that  control 
pollutant  transport  processes  in  groundwater  are 
described  using  dimensional  analysis,  and  the  scal- 
ing requirements  for  centrifuge  modeling  of  these 
processes  were  developed.  The  validity  of  these 
scaling  laws  was  examined  by  testing  several  tvpes 
of  soils  in  idealized  models  of  one-dimensional 
flow  situations.  The  importance  of  scaling  gravity 
(by  using  a  centrifuge)  is  highlighted.  The  centri- 
fuge permits  simulation  of  prototype  stress  levels 
and  thus  makes  it  possible  to  obtain  identical  soil 
properties  such  as  permeability  in  a  small-scale 
model  as  compared  to  a  full-scale  soil  deposit 
Simulation  of  capillary  effects  and  a  phreatic  sur- 
face is  also  possible  in  a  centrifuge  model,  but  not 
in  a  1-g  scale  model.  It  is  concluded  that  the 
scaling  laws  are  valid  for  adsorption  and  advection 
in  the  model  tests,  but  in  coarse-grained  soils 
where  the  Peclet  number  is  often  greater  than  one. 
the  dispersion  process  cannot  be  directly  scaled 
from  model  to  prototype.  Even  if  direct  scaling  is 
not  possible,  the  centrifuge  is  a  useful  tool  for 
providing  data  to  test  or  verify  numerical  models, 
since  full-scale  test  data  are  not  abundant,  and  the 
full-scale  boundary  and  site  conditions  are  poorly 
defined.  (Author's  abstract) 
W88-06119 


DEPOSITION  OF  AIR-BORNE  ACIDIFIERS  IN 
THE  WESTERN  ENVIRONMENT, 

ERT.  Inc..  Camarillo.  CA 
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J.  R.  Young.  E.  C   Ellis,  and  G.  M.  Hidy. 
Journal  of  Environmental  Quality  JEVQAA.  Vol. 
17.  No.  1.  p  1-26.  January-March'  1988.  7  tie.  9  tab. 
136  ret'. 

Descriptors:  *Acid  rain.  "Air  pollution  effects. 
"Hydrogen  ion  concentration.  "Hydrologic  data 
collections.  "Western  USA,  Sulfates.  Deposition. 
Reviews.  Nitrates.  Fog.  Clouds.  Alpine  regions. 
Pacific  coast. 

Regional  deposition  chemistry  in  the  western  USA 
was  reviewed  and  analyzed  to  assess  the  potential 
for  acid  deposition  effects  in  the  rural  West. 
Annual  average  and  seasonal  data  from  NADP/ 
NTN  sites  over  the  period  1978  to  1984  were 
analyzed.  These  data  meet  specific  data  complete- 
ness criteria  to  ensure  a  representative  wet  deposi- 
tion data  set.  Acidity  levels  in  western  precipita- 
tion are  typically  less  than  one-fifth  of  their  values 
in  the  East.  The  conventional  method  used  to 
calculate  annual  average  pH  values  does  not  ac- 
count for  net  alkalinity  present  in  some  samples. 
This  method  overestimates  acidity  in  the  West  by 
as  much  as  58%  on  an  annual  basis.  Concentrations 
and  depositions  of  S04(~)  and  N03(-)  are  general- 
ly one-tenth  to  one-half  of  eastern  values.  Sulfate 
deposition  is  well  below  that  associated  with  ad- 
verse effects  on  the  environment.  Sulfate  concen- 
trations are  highly  correlated  with  Ca(2  +  )  concen- 
trations and  only  weakly  correlated  with  H(  +  ) 
concentrations;  in  the  East  the  converse  is  true. 
This  result  suggests  the  importance  of  suspended 
soil  dust  as  a  mediating  factor  in  precipitation 
acidity.  Dry  and  wet  deposition  in  the  mountain- 
ous terrain  containing  potentially  susceptible  eco- 
systems is  estimated  to  be  roughly  equal  in  magni- 
tude. Deposition  from  interception  of  cloud  or  fog 
droplets  is  estimated  to  contribute  significantly  to 
total  deposition  only  in  mountains  along  the  Pacif- 
ic Coast.  Regional  source-receptor  relationships  in 
the  West  are  poorly  defined  due  to  inadequate 
meteorological  and  deposition  data.  (Author's  ab- 
stract) 
W88-06144 


BACTERIAL  POLLUTION  IN  RUNOFF  FROM 
AGRICULTURAL  LANDS. 

Nebraska  Univ. -Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

W.  R.  Baxter-Potter,  and  M.  W.  Gilliand. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
17,  No.   1.  p  27-34,  January-March  1988.  6  fig.  2 
tab,  31  ref. 

Descriptors:  "Hydrologic  data  collections,  "Bacte- 
rial analysis.  "Water  pollution  sources,  "Agricul- 
tural runoff,  "Feedlot  runoff,  "Nonpoint  pollution 
sources.  Reviews,  Feces,  Coliforms,  Streptococ- 
cus. Bioindicators.  Storm  runoff.  Stream  discharge. 
Bank  storage. 

A  review  of  the  literature  reporting  the  methods 
and  results  of  studies  concerned  with  the  nature  of 
nonpoint  source  microbial  pollution  led  to  several 
conclusions:  (i)  Comparison  of  data  from  different 
studies  may  be  complicated  by  variation  in  the 
choice  of  indicator  organisms,  variation  in  water- 
shed size  and  homogeneity,  and  variation  in  media 
and  procedures  for  determining  fecal  streptococ- 
cus densities,  (ii)  The  ratio  of  fecal  coliform  to 
fecal  streptococcus  densities  can  be  used  to  help 
identify  particular  sources  of  fecal  pollution,  but  its 
usefulness  declines  with  age.  Its  usefulness  may 
also  be  affected  by  media  and  procedures  used  to 
determine  fecal  streptococcus  densities,  particular- 
ly when  data  derived  from  different  media  or 
procedures  are  compared,  (iii)  Bacterial  densities  in 
runoff  from  agricultural  lands  often  exceed  water 
quality  standards.  This  is  true  of  virtually  all  types 
of  agricultural  land,  (iv)  Although  some  connec- 
tion between  bacterial  densities  and  stream  dis- 
charge during  storm  events  is  apparent,  the  rela- 
tionship is  not  simple.  Factors  such  as  temperature, 
hydrologic  proximity  of  pollution  sources,  live- 
stock management  practices,  wildlife  activity,  fecal 
deposit  age.  and  channel  and  bank  storage,  all 
affect  bacterial  densities  in  runoff.  Of  these  factors, 
only  the  influence  of  fecal  deposit  age  on  bacterial 
releases  has  been  studied  and  quantified.  (v>  There 
is  in  the  literature  no  loading  function  to  predict 
bacterial  densities  in  runoff  that  satisfactorily  con- 


siders the  factors  listed  above;   however,   typical 
density   values   may   be   used   in   a   simple   loading 
function  to  estimate  probable  density  ranges.  (Au- 
thor's abstract) 
W88-06145 


METAL  AVAILABILITY  IN  SLUDGE-AMEND- 
ED SOILS  WITH  ELEVATED  METAL  LEVELS, 

Kearney  (A.T.).  Inc.,  Redwood  City,  CA. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-06146 


TREES  AS  MONITORS  OF  TRITIUM  IN  SOIL 
WATER. 

Kentucky    Univ.,    Lexington.    Dept.   of  Forestry. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-06148 


PESTICIDE  CONTAMINATION  OF  GROUND- 
WATERS IN  THE  MAHANTANGO  CREEK 
WATERSHED, 

Agricultural   Research   Service.   University   Park, 

PA.  Northeast  Watershed  Research  Center. 

H.  B.  Pionke,  D.  E.  Glotfelty,  A.  D.  Lucas,  and  J. 

B.  Urban. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

17.  No.   1.  p  76-84,  January-March   1988.  6  fig,  3 

tab,  1 8  ref. 

Descriptors:  "Pesticides,  "Triazine  pesticides, 
"Halogenated  pesticides.  "Groundwater  pollution, 
Test  wells,  Well  water.  Agricultural  chemicals, 
Corn,  Pennsylvania,  Atrazine. 

Waters  from  20  wells  in  a  primarily  agricultural 
Pennsylvania  watershed  were  analyzed  for  the 
most  heavily  and  extensively  applied  pesticides  as 
determined  by  farm  survey.  Those  analyzed  were 
atrazine.  metolachlor.  cyanazine,  alachlor  terbufos. 
chlorpyifos.  fonofos,  or  carbofuran.  No  metolach- 
lor. alachlor,  terbufos,  chlorpyifos.  fonofos,  or  car- 
bofuran were  detected.  However,  atrazine  concen- 
trations ranging  from  13  to  1110  ng/L  were  found 
in  14  of  the  20  wells.  These  findings  suggest  wide- 
spread atrazine  contamination  of  the  groundwat- 
ers, but  at  extremely  low  concentrations.  Cyana- 
zine was  found  above  trace  concentrations  in  one 
well.  Although  there  was  only  one  record  of  appli- 
cation, simazine  was  found  in  seven  wells  within 
the  range  of  10  to  170  ng/L.  The  degree  and 
spatial  distribution  of  atrazine  contamination  de- 
pended mostly  on  the  frequency  and  distribution  of 
corn  production.  The  highest  atrazine  concentra- 
tions were  associated  mostly  with  continuous  corn 
production.  Aquifer  rock  type,  depth  to  water 
table,  and  the  degree  of  recharge  short-circuiting 
estimated  from  P04  contamination  of  groundwat- 
er, were  concluded  not  to  be  important  factors. 
Generally,  CI  provided  a  better  index  of  atrazine 
contamination  than  did  N03  because  extensive 
denitrification  occurred  in  several  wells.  The  prob- 
ability of  atrazine  being  found  above  the  minimum 
detection  limit  was  high  when  CI  exceeded  3  mg/ 
L  or  N03-N  exceeded  4  mg/L.  (Author's  abstract) 
W88-06150 


BIOGEOCHEMICAL  CONTROL  ON  METAL 
DISTRIBUTION  AND  ACCUMULATION  IN 
LOUISIANA  SEDIMENTS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Soil  Science  and  Geology. 
T  C.  Feijtel.  R.  D.  DeLaune,  and  W.  H.  Patrick. 
Journal  of  Environmental  Quality  JEVQAA.  Vol. 
17,  No.   1,  p  88-94.  January-March   1988.  3  fig.  7 
tab,  32  ref. 

Descriptors:  "Path  of  pollutants,  "Cesium.  "Man- 
ganese. "Sedimentation  rates,  "Heavy  metals. 
"Geochemistry,  Fate  of  pollutants.  Spatial  distribu- 
tion, Distribution  patterns.  Core  logging.  Brackish 
water,  Seawater.  Regression  analysis,  Louisiana. 
Estuaries,  Saline  water. 

Metal  accumulation  rates  were  determined  from 
sedimentation  rates  and  the  distribution  of  Csl37 
and  total  metal  content  in  cores  collected  from 
freshwater,  brackish,  and  saltwater  bay  bottoms  in 
Baratana  Basin,  LA.  Vertical  accretion  rates 
ranged  from  0.65  cm/yr  in  the  northern  freshwater 


part  of  the  basin  up  to  1.1  cm/yr  in  the  lower 
saline  estuary.  Metal  sedimentation  and  accumula- 
tion rate  estimates  along  this  salinity  gradient  indi- 
cated that  metals  were  concentrated  by  a  factor  of 
two  to  four  in  the  saline  end-member.  Manganese, 
however,  exhibited  an  estimated  depletion  of  1.95 
g/(sq  m  yr)  in  the  lower  part  of  the  basin,  due  to 
its  postdepositional  mobility.  A  principal  compo- 
nent and  regression  analysis  of  total  metal  distribu- 
tion showed  that  the  metal  content  could  be  pre- 
dicted by  the  C  content  of  the  substrate  (R  = 
0.89**;  significant  at  the  0.01  probability  level). 
Partial  metal  partitioning  in  soluble,  exchangeable, 
and  reducible  fractions  indicated  that  Fe,  Al,  Cu, 
Zn,  Pb,  and  Cd  held  in  the  water  soluble  and 
exchangeable  phase  represented  a  minor  part  of  the 
total  metal  content.  However,  water  soluble  plus 
exchangeable  Mn  accounted  for  19.  10,  and  1%  of 
the  total  Mn  in  freshwater,  brackish,  and  saltwater 
environments,  respectively.  Iron  and  manganese 
oxides  were  found  to  scavenge  metals  to  50%  of 
the  total  heavy  metal  content.  (Author's  abstract) 
W88-06152 


LONGITUDINAL  VARIATIONS  IN  TRACE 
METAL  CONCENTRATIONS  IN  A  NORTH- 
ERN FORESTED  ECOSYSTEM, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
C.  T.  Dnscoll.  R.  D.  Fuller,  and  K.  M.  Simone. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
17,  No.  1,  p  101-107,  January-March  1988.  4  fig,  1 
tab.  40  ref. 

Descriptors:  "Acid  rain,  "Water  pollution  effects, 
"Soil  hydrology,  "Trace  metals,  "Forest  hydrolo- 
gy, "Soil  solution,  "Forest  soils.  Spatial  distribu- 
tion, Variability,  Iron,  Lead.  Manganese,  Zinc, 
Forest  watersheds. 

Longitudinal  variations  in  the  concentrations  of 
four  trace  metals  (FE.  Pb.  Mn,  and  Zn)  in  soul 
solutions  and  streamwater  were  investigated  at  the 
Hubbard  Brook  Experimental  Forest  in  the  White 
Mountains  of  New  Hampshire.  The  soils  at  Hub- 
bard Brook  are  well-drained  Spodosols.  Concen- 
trations of  Pb  and  dissolved  organic  carbon  (DOC) 
were  elevated  in  soil  solutions  draining  organic 
(Oa)  horizons  both  in  coniferous  (red  spruce,  picea 
rebens;  balsam  fir,  abies  balsamea)  and  northern 
hardwood  (yellow  birch,  betula  alleghaniensis; 
American  beech,  Fagus  grandifolia;  sugar  maple, 
Acer  saccharum)  stands.  In  the  coniferous  zone, 
concentrations  of  Pb  were  high  in  streamwater, 
while  DOC  and  Fe  concentrations  were  elevated 
in  the  lower  mineral  soil  (Bs2)  solutions  and 
streamwater.  In  hardwood  stands,  reduced  DOC 
concentrations  in  Bs2  soil  solutions  and  stream- 
water  relative  to  Oa  horizon  concentrations  coin- 
cided with  lower  concentrations  of  Fe  and  Pb.  and 
apparent  retention  of  these  solutes  in  the  mineral 
soil.  Concentrations  of  Pb  and  Fe  were  highly 
correlated  with  DOC  in  soil  solutions  and  stream- 
water  suggesting  that  mobilization/immobilization 
of  Pb  and  Fe  were  predominately  controlled  by 
transfer  of  DOC  through  complexation  reactions. 
In  contrast,  concentrations  of  Mn  and  Zn  were 
highest  in  streams  and  soil  solutions  in  high-eleva- 
tion hardwood  stands.  Elevated  concentrations  in 
deciduous  vegetation  and  patterns  of  solution  con- 
centrations suggest  that  vegetative  cycling  may  be 
important  in  regulating  transfer  of  Mn.  Results  of 
this  study  indicate  that  hydrologic  pathways,  vege- 
tation, and  soil  characteristics  related  to  hillslope 
position  all  contribute  to  regulate  trace  metal  con- 
centrations in  drainage  waters.  As  a  result,  consid- 
erable variability  in  trace  metal  transport  is  evident 
within  a  relatively  small  catchement.  (Author's 
abstract) 
W88-06154 


INFLUENCE  OF  OVERWATERING  AND  FER- 
TILIZATION ON  NITROGEN  LOSSES  FROM 
HOME  LAWNS, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Natural 
Resources  Science. 

T.  G.  Morton,  A.  J.  Gold,  and  W.  M.  Sullivan. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
17.  No.  1,  p  124-130,  January-March  1988.  4  fig,  3 
tab.  25  ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Descriptor!!      Nitrates,   'Watei   pollution  sources. 

(  iroundw  ill  i  pollution     I  ei  tili  alii  m     N i  11 

Soil  contamination.  Ltiwus.  Im!  grasses,  Surface 

ruuolT,  I  ysimetei v.  in  igui Soil  « alt  i 

Fertilized  home  lawns  represent  u  potential  source 
.'i  N03-N  contamination  to  grouiidwntei  and  sui 
face  wuters  rhe  waterborne  losses  of  inorganic  N 
from  Kentucky  bluegrass  (Poa  pratensis  I  )  mil' 
subjected  in  three  levels  >>f  N  fertilization  (0,  97 
and  244  kg  N  Im  yr  us  urea  and  methylene  urea) 
and  two  irrigation  regimes  (scheduled  In  tensiome- 
let  and  overwatering  with  !  "s  cm  of  wutei  pet 
week  in  addition  to  rainfall)  were  measured  I  lie- 
site  was  located  on  .1  Merrimac  sand)  loam  (sandy, 
mixed,  mesic  l  \  pic  Dystrochrept)  Soil-water  per- 
colate was  collected  by  suction  plate  lysimeters 
placed  below  the  root  /one.  Surface  runoff  was 
quantified  \\  tt h  orifice  flow  splitters,  Soilrwater 
percolate  flux  comprised  >  939!  oiilicioi.il  watei 
and  inorganic-N  discharged  from  all  treatments. 
Mean  .unui.il  How  weighted  concentrations  of  inor- 
ganic N  in  soil-water  percolate  were  below  the 
U.S.  drinking  water  standard  on  all  treatments  and 
ranged  from  0.36  mg/L  on  the  overwatered,  unfer- 
tilized, control  treatment  to  4.02  mg/L  on  the 
overwatered  lugli  N  rale  treatment.  Annual  losses 
ranged  from  32  g  Ha  on  the  Overwatered,  high  N 
raic  treatment  to  2  kg/ha  on  the  scheduled  irriga- 
tion, unfertilized,  control  treatment,  Overwatering 
in  conjunction  with  fertilization  generated  signiii- 
cantly  higher  annual  How  weighted  concentrations 
and  mass  loss  than  the  unfertilized  controls.  Nitro- 
gen loss  and  concentrations  from  the  scheduled 
irrigation  treatments  were  not  significantly  differ- 
ent from  the  controls.  (Author's  abstract) 
W88-06156 


EFFECTS  OF  ACID  RAIN  ON  CORN  SILKS 
AND  POLLEN  GERMINATION. 

Massachusetts  Univ.,  Amherst.  Dept.  of  Plant  and 

Soil  Sciences. 

F.  S.  Wertheim,  and  L.  E.  Craker. 

Journal  of  Environmental  Qualits  JEVQAA.  Vol. 

17.  No.  1.  p  135-138.  January-March  1988.  1  Tig.  3 

tab.  2 1  ret". 

Descriptors:  *Water  pollution  effects.  *Acid  rain. 
"Corn,  *Germination.  'Hydrogen  ion  concentra- 
tion. *Plant  pathology.  Pollen.  Agriculture. 

Pollen  germination  was  significantly  reduced  in 
corn  (Zea  mays  L.  cv.  Pioneer  3747)  silks  exposed 
to  an  episode  of  simulated  acid  rain  of  pH  4.6.  3.6. 
or  2.6  as  compared  with  germination  on  silks  treat- 
ed with  pH  5.6  rain.  Silks  treated  with  a  simulated 
acid  rain  of  pH  3.6  or  2.6  developed  necrotic 
lesions  in  the  most  distal  regions.  When  silk  tissue 
was  immersed  in  a  simulated  acid  ram  of  pH  3.6, 
the  development  of  necrosis  in  the  tip  region  was 
related  to  the  duration  of  the  exposure.  Silk  tissue 
placed  in  a  simulated  acid  rain  solution  was  able  to 
buffer  the  acidity  of  the  rain  over  time.  (Author's 
abstract) 
W88-06158 


NITROGEN  CYCLING  IN  A  MULTIPLE-CROP 
VEGETABLE  PRODUCTION  SYSTEM, 

Agricultural  Research  Service.  Tifton,  GA.  South- 
east Watershed  Research  Center. 
R.  Lowrance.  and  D.  Smittle. 
Journal  of  Environmental  Quality  JEVQAA.  Vol. 
17.  No.  1.  p  158-162.  January-March  1988.  5  tab.  21 
ref. 

Descriptors:  "Vegetable  crops.  *Denitrification. 
Water  pollution  control,  'Path  of  pollutants. 
♦Groundwater  pollution,  'Fertilization.  'Irrigation 
effects.  Nitrogen  cycle.  Crop  production.  Leach- 
ing. Nitrates. 

Denitrification  losses  of  N  and  crop  uptake  of  N 
were  measured  in  intensive  vegetable  crop  produc- 
tion systems  on  a  Donifay  sand  soil  (loamy,  sili- 
ceous, thermic,  grossarenic  Plinthic  Paleudults)  m 
the  Georgia  Coastal  Plain.  Nitrogen  uptake  effi- 
ciencies for  total  aboveground  biomass  averaged 
59%  of  N  applied  to  crops,  but  only  28%  of 
fertilizer  N  was  removed  In  crop  harvest.  Most  of 
the  remainder  of  the  fertilizer  N  (about  290  kg/ha) 
was  available  for  leaching  as  nitrate  (N03).  Even 


though  N  fertilization  rates  were  high,  denitrificu 
lion  rates  were  low,  ■  2  kg  hit  \i  Additions  of 
nitrate  and  glucose  to  undisturbed  soil  cores 
showed  ih. u  denitrification  was  limited  bj  C  avail 
abilit)  and  In  lack  of  anaerobic  conditions  in  the 
field  in  the  first  yeat  of  the  study,  denitrification 
rates  before  fertilizei  addition  and  irrigation  wen 
ii:  than  after,  rhe  method  of  fertilizer  applica- 
tion (broadcast  vs  applied  in  irrigation  watei  had 
no  effect  on  denitrification  rates  of  crop  N  uptake 
(Author's  abstract) 

W88  06160 


TUNGSTEN  CONTENT  OF  SOILS,  PLANTS, 
AND  SEW  AGE  SLUDGES  IN  IOWA, 

Iowa  Slate  Univ.,  Ames.  Dept.  of  Agronomy. 
M.  H.  Fu.  and  M.  A.  Tabatabai 
Journal  of  Environmental  Quality  JEVQAA.  Vol. 
17,  No.   I,  p  146-148,  January-March   1988    3  fig,  I 
tab,  20  ref. 

Descriptors,  'Path  o(  pollutants.  'Tungsten.  'Soil 
tests.  'Sludge.  'Trace  metals.  Plant  populations. 
Iowa,  Distribution  graphs.  Sludge  disposal.  Color- 
imetry.  Wastewater  treatment.  Food  chains. 

The  concentration  of  W  in  soils,  plant  materials, 
and  sewage  sludges  in  Iowa  was  assessed  by  color- 
imetry.  Results  showed  that  the  total  W  in  18  soils 
ranged  from  0  to  2  mg/kg.  with  mean  and  median 
values  of  0.89  and  0.88  mg/kg,  respectively.  The 
corresponding  values  for  22  plant  materials  ranged 
from  0  to  0.35  mg/kg.  with  mean  and  median 
values  of  0.18  and  0.17  mg/kg.  Analysis  of  44 
sewage  sludge  samples  from  different  wastewater- 
treatment  plants  in  Iowa  showed  that  the  concen- 
tration of  this  element  varied  from  0.5  to  62  mg/ 
kg.  with  mean  and  median  values  of  4.3  and  2.2 
mg/kg,  respectively.  (Vernooy-PTT) 
W88-06162 


APPLICATION  OF  THE  CONVECTION-DIS- 
PERSION MODEL  TO  SOLUTE  TRANSPORT 
IN  FINITE  SOIL  COLUMNS, 

California  Univ..  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
D.  A.  Barry,  and  G.  Sposito. 

Soil  Science  Society  of  America  Journal  SSSJD4. 
Vol.  52,  No.  1.  p  3-9.  January-February  1988.  1  fig. 
1  tab.  31   ref.  append.  NSF  Grant  ECE-85 13726. 

Descriptors:  'Solute  transport.  'Path  of  pollutants. 
'Soil  water.  'Soil  solution.  'Soil  columns.  *Lea- 
chates.  Aeration  zone.  Porous  media.  Fluctuations, 
Model  studies.  Hydraulic  models. 

The  one-dimensional  convection-dispersion  model 
is  investigated  with  respect  to  the  proper  boundary 
conditions  to  impose  in  applications  to  tracer 
movement  in  freely  draining  soil  columns.  It  is 
shown  that  the  model  can  be  interpreted  probabi- 
listically and  that  this  interpretation  leads  to  physi- 
cal restrictions  on  solute  molecule  transport 
through  the  inlet  and  exit  boundaries  of  a  soil 
column.  These  constraints,  in  turn,  show  that  the 
correct  exit  boundary  condition  for  a  freely  drain- 
ing soil  column  is  zero  resident  concentration  or, 
equivalently,  zero  gradient  in  the  flux  concentra- 
tion. This  boundary  constraint  is  combined  with 
conditions  appropriate  to  either  an  open  or  a 
closed  inlet  boundary  to  derive  a  variety  of  mass- 
conserving  solutions  (some  apparently  new)  to  the 
convection-dispersion  model  for  both  resident  and 
flux  concentrations.  In  particular,  a  new  solution  is 
presented  for  the  resident  concentration  under  a 
closed  inlet  boundary.  The  corresponding  flux  con- 
centration solution  for  a  constant  solute  flux  at  the 
inlet  is  shown  to  be  the  same  as  a  solution  first 
reported  by  R.  W.  Cleary  and  D.  D.  Adrian  in 
1973.  (Author's  abstract) 
W88-06174 


COMPUTER  SIMULATION  OF  SOIL  SENSI- 
TIVITY TO  ACID  RAIN, 

National    Aeronautics   and    Space   Administration. 
Greenbelt,    MD.   Goddard   Space   Flight   Center. 
For  primary  bibliographic  entry  see  Field  2K. 
W88-0618I 


Sources  Of  Pollution — Group  5B 

EFFECTS  Ol    low   IONK    STRENGTH  soil 
riONS  ON   I'll  Ol     \(  II)  FORESTED  SOILS. 
Duke  Univ  .  I  in 1 1 i.i ii i .  \(      Si  hool  ol   I      i 

I  lis  ironmental  Studies 

Fot  pi  ini.iis  biblii  igi  uphii   entry    ce  Field  21 

W88-06186 


SEA  OUTFALL  DESIGN    -  prediction  Ol 
INITIAL  DILUTION, 

Hong   Kong    Uni\     Dept    of  (  ivil   I  ngineering 
I  oi  primal  \  bibliographic  enti  y  see  Field    I 
W88-06189 


CATION  EXCHANGE  IN  GROUNDWATER 
SOLUTE  TRANSPORT, 

Texas  Tech  Univ..  Lubbock.  Dept    of  Civil   I  n 

neering. 

K.  A.  Rainwater 

Journal  of  Hydraulic  Engineering  JHF.ND8,  Vol 

114.  No.  2.  p  173-191,  February  1988  6  fig,  2  tab, 

18  ref. 

Descriptors:  'Groundwater  pollution.  'Adsorp- 
tion, 'Aquifers,  'Cation  exchange,  'Path  of  pollut- 
ants, 'Fate  of  pollutants,  Mathematical  analysis, 
Mathematical  models.  Water  transport,  Parametric 
hydrology.  Model  studies. 

The  transport  and  fate  of  pollutants  in  groundwat- 
er is  an  important  environmental  concern  Adsorp- 
tion processes,  such  as  cation  exchange,  affect  the 
movement  of  many  contaminants.  Accurate  model- 
ing of  these  processes  is  necessary  for  the  design  of 
efficient  aquifer  restoration  methods.  That  accura- 
cy depends  on  both  the  mathematical  description 
of  the  transport  process  and  the  quantification  of 
the  effective  adsorption  parameters.  The  objectives 
of  this  study  were:  (1)  to  formulate  a  procedure  for 
estimating  effective  aquifer  adsorption  parameters 
in  situ,  and  (2)  to  lest  the  procedure  in  controlled 
laboratory  experiments.  The  parameter  estimation 
procedure  used  a  groundwater  contaminant  trans- 
port model  combined  with  a  nonlinear  parameter 
estimation  technique.  Two-  and  three-component 
cation  exchange  experiments  were  performed  in  a 
two-dimensional  injection-production  flow  appara- 
tus. The  parameter  estimation  procedure  computed 
effective  exchange  parameters  that  were  consistent 
for  all  of  the  experiments.  (Author's  abstract) 
W88-06213 


MICROCYSTIS  AERUGINOSA  AS  AN  ORGAN- 
OHALOGEN  PRECURSOR, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5F. 

W88-06225 


DISCRETE      VORTEX      MODEL      OF      JET- 
FORCED  FLOW  IN  CIRCULAR  RESERVOIR, 

Salford  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

For  primarv  bibliographic  entry  see  Field  8B. 
W88-06228" 


SMALL  GRID  TESTING  OF  FINITE  DIFFER- 
ENCE TRANSPORT  SCHEMES, 

Army    Engineer   Waterways   Experiment    Station. 

Vicksburg.  MS.  Hydraulics  Lab. 

R.  A.  Schmalz. 

Journal      of      Hydraulic      Engineering      (ASCE) 

JHEND8,  Vol.  1  14.  No.  3.  p  329-336.  March  1988. 

3  fig.  1  lab.  17  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants. 'Water  pollution.  'Mathematical  analysis. 
Finite  difference  methods.  Coastal  waters.  Estu- 
aries. Computers. 

The  increasing  concern  with  both  the  short-  and 
long-term  fate  of  pollutants  in  well-mixed  coastal 
waters  has  sparked  a  great  interest  in  obtaining 
numerical  solutions  to  the  constituent  transport 
equation  in  two-dimensional  vertically  integrated 
form.  This  equation  exhibits  both  hyperbolic  and 
parabolic  characteristics.  For  convection  much 
larger   than   dispersion,    as   is   the   case   in   coastal 
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estuarine  systems,  the  equation's  character  he- 
comes  predominantly  hyperbojic,  making  numeri- 
cal approximation  difficult.  Since  finite  difference 
scheme  stability  analysis  is  not  well-developed  for 
nonlinear  equations,  it  is  useful  to  consider  a  two- 
dimensional  linear  form  of  the  constituent  trans- 
port equation.  This  note  presents  the  form  of  and 
compares  the  schemes  for  several  test  problems  set 
up  on  very  small  grids.  The  main  issue  addressed  is 
whether  meaningful  comparisons  can  be  made  on 
relatively  small  ("<  100  grid  cell)  grids.  (Sand-PTT) 
W88-06231 


TWO  CASE  STUDIES  OF  THE  TRANSPORT 
OF  DUST  STORM  AEROSOL  AND  THE  PO- 
TENTIAL FOR  INCORPORATION  INTO  PRE- 
CIPITATION, 

Illinois  State  Water  Survey  Div..  Champaign. 
For  primary  bibliographic  entry  see  Field  2B. 
W88-06233 


ACID  PRECIPITATION  PATTERNS  AND 
TRENDS    IN    EASTERN    NORTH    AMERICA, 

1980-84, 

Environmental  Protection  Agency.  Research  Tri- 
angle Park.  NC. 

S.  K.  Seilkop.  and  P.  L.  Finkelstein. 
Journal    of    Climate    and    Applied    Meteorology 
JCAMEJ,  Vol.  26.  No.  8.  p  980-984.  August  1987. 
10  fig.  3  tab.  13  ref. 

Descriptors:  *Acid  rain,  'Rainfall.  *Water  pollu- 
tion sources.  *Path  of  pollutants.  Sulfate,  Nitrate. 
Hydrogen  ion.  Isopleth  maps,  Canada,  United 
States,  Kriging.  Statistical  analysis.  Spatial  distri- 
bution. 

Using  data  compiled  from  seven  nationwide  pre- 
cipitation chemistry  networks  in  the  United  States 
and  Canada,  the  spatial  distribution  of  hydrogen, 
sulfate  and  nitrate  ions  in  North  America  is  dis- 
cussed. Geographic  patterns  of  concentration  and 
deposition  are  characterized  using  isopleth  maps 
which  are  presented  and  interpreted  for  the  years 
1980-84.  The  maps  were  developed  using  a  geosta- 
tistical  technique  known  as  kriging.  This  method 
allows  for  the  estimation  of  confidence  limits  on 
interpolated  values.  Using  these  limits,  the  signifi- 
cance of  an  observed  decrease  in  the  spatial  pat- 
terns of  deposition  and  concentration  is  assessed. 
Decreases  of  as  large  as  15-20%  were  observed  in 
sulfate  and  nitrate  concentrations  between  1980 
and  1983.  (Author's  abstract) 
W88-06240 


SATURATED  AND  CAPILLARY  FRINGE 
GROUND-WATER  BEHAVIOR  NEAR  AN  EX- 
CAVATION, 

Research  Triangle  Inst..  Research  Triangle  Park. 

NC. 

F.  O.  Mixon. 

Ground  Water  GRWAAR.  Vol.  26,  No.  2.  p  148- 

155,  March-April  1988.  9  fig.  10  ref  EPA  Contract 

No.  68-03-3149. 

Descriptors:  'Groundwater  movement,  'Hazard- 
ous wastes.  'Path  of  pollutants,  'Landfills.  'Soil 
water.  'Data  acquisition.  'Waste  disposal.  'Capil- 
lary water.  Saturated  soils.  Water  table,  Anisotro- 
py.  Mapping.  Mathematical  studies.  Permeability. 
Excavation. 

A  conformal  mapping  method  was  developed  for 
the  formulation  and  solution  of  groundwater  flow 
problems  in  a  hazardous  waste  disposal  facility 
located  in  a  saturated  soil.  A  two-dimensional  ap- 
proximation was  used  to  depict  the  flow  net 
around  an  excavation  in  terms  of  capillarity,  local 
geometry,  and  flow  properties.  Capillarity  draws 
fluid  vertically  into  the  soil  interstices,  opening  the 
area  through  which  fluid  can  flow  into  the  excava- 
tion. The  order  of  magnitude  of  flow  increase 
(compared  with  a  no-capillarity  situation)  was  10- 
20%  of  the  total  flow,  higher  for  higher  hydraulic 
gradients.  Anisotropy  favoring  horizontal  flow  in- 
creased the  net  flow  substantially  at  a  given  hy- 
draulic gradient  as  a  result  of  the  more  open  hori- 
zontal flow  path  for  liquid  motion.  For  example,  a 
fourfold  full-force  increase  in  horizontal  permeabil- 
ity   increased    the   net    flow    at   a   given    hydraulic 


gradient  by  about  fourfold  over  the  isotropic  situa- 
tion. (Cassar-PTT) 
W88-06277 


ASSESSMENT  OF  GROUND-WATER  CON- 
TAMINATION nf:ar  lantana  landfill, 

SOUTHEAST  FLORIDA, 

Geological  Survev.  Stuart.  FL. 

G.  M.  Russell,  and  A.  L.  Higer. 

Ground  Water  GRWAAR.  Vol.  26,  No.  2,  p  156- 

164.  March-April  1988.  9  fig,  2  tab.  6  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Data  acquisition,  'Landfills.  'Resistivi- 
ty, 'Leachates,  Plumes,  Lantana  Landfill,  Florida. 
Aquifers,  Water  quality,  Groundwater  movement. 

Surface-resistivity  measurements  and  water  quality 
analyses  at  the  Lantana  landfill.  Palm  Beach 
County.  Florida,  disclosed  that  a  contaminant 
plume  along  the  eastern  perimeter  of  the  landfill 
(250  acres  and  40-50  ft  above  normal  ground  level) 
had  migrated  about  300  ft  eastward  toward  an 
adjacent  lake.  The  plume  was  centered  at  a  depth 
of  about  30  ft.  Some  vertical  movement  of  the 
leachate  was  detected  in  the  lower  zone  of  the 
surficial  aquifer  to  a  depth  of  about  70  ft.  This 
aquifer  is  primarily  sand  from  0  to  68  ft  depth,  and 
sand  interbedded  with  sandstone  and  limestone 
from  68  ft  to  220  ft.  A  slight  hydraulic  gradient 
promotes  groundwater  movement  from  the  landfill 
to  the  lake.  (Cassar-PTT) 
W88-06278 


COSOLVENT  INFLUENCES  ON  ORGANIC 
SOLUTE  RETARDATION  FACTORS, 

Monsanto  Co..  St.  Louis,  MO. 

C.  A.  Staples,  and  S.  J.  Geiselmann. 

Ground  Water  GRWAAR,  Vol.  26,  No.  2.  p  192- 

198,  March-April  1988.  5  fig,  2  tab,  13  ref 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Fate  of  pollutants,  'Soil  water,  'Data 
acquisition.  'Organic  compounds,  'Solvents, 
'Landfills,  'Solute  transport,  Cosolvents.  Lea- 
chates, Ethyl  alcohol.  Propyl  alcohol.  Butyl  alco- 
hol. Methylene  chloride,  Kepone.  Chemical  spills. 

Sorption  tests  were  carried  out  in  small  tubes  (50- 
ml)  and  in  soil  columns  (6-inches  in  diameter,  5- 
liter  capacity)  to  measure  the  effects  of  cosolvents 
such  as  alcohol  on  the  transport  of  organic  chemi- 
cals in  the  soil.  In  the  tube  tests  soil  was  mixed 
with  water  or  water/solvent  mixture  at  soil  con- 
centrations of  0,  100.  1000,  10,000,  and  100.000 
mg/liter.  Radiolabeled  kepone  (1.5  microgram/mi- 
croliter) was  added  to  each  tube  in  5  microliter 
quantities.  Solvent/water  ratios  were  0%,  1%.  or 
10%.  except  for  butanol  (upper  limit  5%)  and 
methylene  chloride  (upper  limit  1%).  In  the  soil 
column  tests  only  methanol  or  ethanol  were  used. 
At  least  a  5%  solvent/water  mixture  was  needed 
to  produce  reduced  partition  coefficients  for  the 
sample  nonionic  organic  chemical,  kepone.  This 
corresponds  with  large-scale  accidents  such  as  rail 
car  leakage  or  long-term  large  tank  leakage.  Final 
results  indicated  that  low  levels  of  cosolvents 
showed  significant  reproducible  sorption/attenu- 
ation  reductions  but  probably  are  ultimately  not 
important  to  overall  solute  fate.  (Cassar-PTT) 
W88-06283 


STATISTICAL  EVALUATION  OF  FORMA- 
TION DISTURBANCE  PRODUCED  BY  WELL- 
CASING  INSTALLATION  METHODS, 

Geological  Survey.  Denver.  CO. 
R.  H.  Morin.  D.  R.  LeBlanc,  and  W.  E.  Teasdale. 
Ground  Water  GRWAAR.  Vol.  26.  No.  2,  p  207- 
217.  March-April  1988.  6  fig,  3  tab.  19  ref. 

Descriptors:  'Path  of  pollutants,  'Hydraulic  struc- 
tures, 'Solute  transport,  'Groundwater  pollution, 
'Wells.  'Well  casings.  Aquifers,  Boreholes,  Drill- 
ing. 

Three  well  casing  installation  methods  were  exam- 
ined in  a  sand-and-gravel  outwash  on  Cape  Cod, 
Massachusetts,  to  study  relative  disturbance  of  the 
surrounding  formation.  The  methods  were  (1) 
casing   installed   in   a   mud-rotary   hole.   (2)  casing 


installed  in  an  angered  hole,  and  (3)  flush-joint 
steel  casing  hammer-driven  from  the  land  surface 
Fifteen  wells  were  logged  with  epithermal  neutron 
and  natural  gamma  tools.  In  the  statistical  analysis 
of  data  it  was  assumed  that  a  large  variance  indi- 
cated preservation  of  layering  in  the  surrounding 
sediments,  significant  variability  at  a  small  scale, 
and  a  small  level  of  disturbance.  Conversely,  a 
small  variance  corresponded  to  mixing,  poor 
detail,  and  larger  disturbance.  Auguring  proved  to 
be  the  most  disruptive  method:  driving  the  casing 
directly,  which  in  this  formation  took  three  times 
as  long  as  the  auger  method,  proved  to  be  the  least 
disruptive  method.  (Cassar-PTT) 
W  8  8-062  8  5 


EFFECT  OF  METAL  METABOLISM  ON 
UPTAKE,  DISPOSITION,  AND  TOXICITY  IN 
FISH, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  5C. 
W88-06290 


MARINE  POLLUTION  PROBLEMS,  NORTH 
AMERICAN  WEST  COAST, 

National   Marine  Fisheries  Service.   Seattle.  WA. 
Northwest  and  Alaska  Fisheries  Center. 
B.  B.  McCain,  D.  W.  Brown,  M.  M.  Krahn,  M.  S. 
Myers,  and  R.  C.  Clark. 

Aquatic  Toxicology  AQTODG.  Vol.  11.  Special 
Issue,  No.  1/2,  p  143-162.  1988.  8  fig,  4  tab,  32  ref. 
Department  of  Health  and  Human  Services  Inter- 
agency Agreement  No.  Y01-CP-40507. 

Descriptors:  'Path  of  pollutants,  'Hydrocarbons, 
'Toxic  wastes,  'Water  pollution  effects,  'Estu- 
aries, 'Sediments,  'Marine  environment.  Marine 
animals.  Aromatic  compounds,  Polyaromatic  hy- 
drocarbons, DDT.  Copper,  Metals,  Chlorinated 
hydrocarbons.  Polychlorinated  biphenyls,  San 
Diego  Bay.  Los  Angeles.  Puget  Sound.  San  Fran- 
cisco Bay,  Organic  compounds.  Fish.  Pesticides, 
Fate  of  pollutants. 

Sediments  and  fish  were  studied  in  the  marine 
waters  near  four  major  West  Coast  population 
centers.  San  Diego.  Los  Angeles.  San  Francisco. 
and  Seattle-Tacoma.  Highest  mean  concentrations 
of  aromatic  hydrocarbons  were  measured  in  sedi- 
ments from  San  Diego  Bay.  Elliott  Bay  (Puget 
Sound),  San  Pedro  Bay,  and  San  Francisco  Bay. 
Polychlorinated  biphenyl  levels  in  sediments  were 
highest  in  San  Diego  bay,  Elliott  Bay,  and  San 
Pedro  Bay.  DDT  and  related  compounds  were  in 
highest  concentrations  at  San  Pedro  Bay.  Copper 
concentrations  were  highest  in  San  Diego  Bay 
(where  an  ore  loading  facility  exists)  and  Elliott 
Bay.  Concentrations  of  other  metals  such  as  cadmi- 
um and  lead  were  not  appreciably  different  from 
control  sites.  A  variety  of  pollution-associated  dis- 
eases (liver  lesions  and  fin  erosion)  were  found  in 
bottomfish  from  San  Diego  Bay.  Los  Angeles.  San 
Francisco  Bay.  and  in  certain  sites  in  Puget  Sound. 
Extensive  studies  in  Puget  Sound  revealed  a  corre- 
lation between  certain  liver  disease  in  English  sole 
and  concentrations  of  aromatic  hydrocarbons  in 
sediment  and  metabolites  or  aromatic  compounds 
in  fish  bile.  (Cassar-PTT) 
W88-06292 


AQUATIC  POLLUTION  PROBLEMS,  NORTH 
ATLANTIC  COAST,  INCLUDING  CHESA- 
PEAKE BAY, 

New  York  Univ.  Medical  Center.  Tuxedo  Park.  A. 
J.  Lanza  Research  Labs. 
J.  M.  O'Connor,  and  R.  J.  Huggett. 
Aquatic  Toxicology  AQTODG,  Vol.  11.  Special 
Issue  No.  1/2.  p  163-190.  1988.  6  fig.  8  tab.  49  ref 
National  Institutes  of  Environmental  Health  Sci- 
ences Grant  No.  ES0026. 

Descriptors:  'Path  of  pollutants.  'Urbanization. 
'Toxic  wastes.  'Water  pollution  effects.  'Esiu- 
aries,  'Chesapeake  Bay.  Aquatic  animals.  Fate  of 
pollutants.  Marine  environment.  Fish.  Organic 
compounds,  Kepone.  Aromatic  compounds.  Hy- 
drocarbons, Polyaromatic  hydrocarbons.  Poly- 
chlorinated  biphenyls.  Chlorinated   hydrocarbons. 
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Boston  Harbor,  New  Bedford  Harbor,  Providence, 
Rhode  Island,  New  York  Harbor.  Baltimore 
Harbor,  Elizabeth  River.  Virginia  Shellfish,  Lob 
ster,  Kepone,  lames  River.  Invertebrates,  Dioxin, 
Migration,  Aquatic  habitats,  Habitats 

Contaminant  levels  in  sediments  and  in  biota  of  the 
North  Atlantic  coast  are  highly  correlated  with 
urbanization  I  Ik-  most  heavily  polluted  regions 
are  waters  in  the  vicinity  of  New  Bedford,  Boston, 
Providence.  Now  York,  Baltimore,  and  the  Eliza- 
beth River,  Mowing  into  the  Chesapeake  Bay. 
Among  the  hundreds  of  contaminants  are  poly- 
chlorinated  biphenyls  (PCBs),  pesticides,  pntha- 
lates,  metals,  and  aromatic  hydrocarbons  Contami- 
nation levels  decrease  toward  offshore  locations 
and  toward  less  industrialized  regions  [his  is  read- 
ily demonstrated  by  results  from  the  EPA  Mussel 
Watch  Program,  which  monitors  PCBs  in  mussels. 
Similar  results  have  been  obtained  from  studies  on 
contaminant  burdens  in  the  bodies  of  striped  bass, 
lobster,  and  other  marine  animals.  PCB  contamina- 
tion is  less  severe  in  the  Chesapeake  Bay  as  com- 
pared with  the  New  York  and  New  Bedford  re- 
gions. The  Chesapeake,  however,  has  uniquely 
high  concentrations  of  polycyclic  aromatic  hydro- 
carbons and  the  well-known  kepone  spill  in  the 
James  River.  Dioxin  (TCDD)  was  first  reported  in 
finfish  and  shellfish  in  Newark  Bay.  the  Passaic 
River,  and  Hackensack  River.  New  Jersey,  in 
1*583.  Pollutants  are  transported  through  migration 
of  fish.  Sources  of  these  pollutants  are  discharges 
to  rivers,  marine  dumping  and  atmospheric  fallout. 
Health  advisories  concerning  consumption  of 
striped  bass,  bluefish,  and  lobster  have  been  posted 
in  some  areas.  In  the  field,  pollutants  can  affect 
aquatic  life  in  five  ways:  (1)  community  structure 
modification,  such  as  nanoplankton  replacing 
larger  algae;  (2)  habitat  alteration,  such  as  organic- 
enrichment  in  the  New  York  Bight  favoring 
benthic  organisms;  (3)  developmental  and  structur- 
al anomalies;  (4)  altered  enzyme  functions;  and.  (5) 
altered  immunological  function.  Pollution-related 
diseases  in  marine  organisms  include  fin-rot,  micro- 
bial diseases,  cataracts,  and  hepatocellular  carcino- 
ma. (Cassar-PTT) 
W88-06293 


ORGANIC  COMPOUNDS  OF  ENVIRONMEN- 
TAL CONCERN  IN  THE  GULF  OF  MEXICO:  A 
REVIEW, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Oceanography. 

M.  C.  Kennicutt.  J.  M.  Brooks.  E.  L.  Atlas,  and  C. 

S.  Giam. 

Aquatic  Toxicology  AQTODG.  Vol.   11.  Special 

Issue  No.    1/2,   p   191-212,    1988.   2   tab,    129  ref. 

Descriptors:  *Path  of  pollutants.  "Hydrocarbons, 
*Estuaries.  *Water  pollution  sources.  "Literature 
review.  *Gulf  of  Mexico,  "Organic  compounds. 
Chlorinated  hydrocarbons,  Sediments,  Fate  of  pol- 
lutants. Aquatic  animals.  Oil  pollution.  DDT,  Pes- 
ticides, Polychlorinated  biphenyls.  Agricultural 
chemicals,  Mississippi  River  Delta,  Marine  sedi- 
ments. Marine  environment.  Hydrocarbons,  Aro- 
matic compounds. 

An  overview  of  the  data  available  on  the  distribu- 
tion of  volatile  organic  compounds  (VOCs),  high 
molecular  weight  hydrocarbons  (HMWHC)  and 
synthetic  organochlorine  compounds  in  sediments, 
water  and  organisms  from  the  Gulf  of  Mexico  is 
presented.  VOCs  contain  many  environmentally 
important  substances  and  are  widespread  contami- 
nants in  Gulf  of  Mexico  coastal  and  nearshore 
waters.  VOCs,  compounds  with  volatilities  be- 
tween those  of  C5  compounds  and  CI 5  com- 
pounds, are  highest  near  chemical  plants,  oil  plat- 
forms and  other  industrial  or  urban  centers.  VOCs 
detected  include  aromatics.  chlorinated  and  bro- 
minated  compounds,  and  alkanes.  VOC  concentra- 
tions and  distributions  are  controlled  initially  by 
the  dynamics  of  local  sources  but  are  ultimately 
determined  by  exchange  with  the  atmosphere.  The 
major  sources  of  HMWHC  in  the  Gulf  of  Mexico 
are  biological  production,  natural  seepage,  petrole- 
um production,  shipping  activities,  coastal  and  ri- 
verine runoff,  and  atmospheric  exchange  and  fall- 
out, with  the  dominant  sources  being  very  loca- 
tion-dependent. The  more  pristine  areas  are  off- 
shore from   Florida  and  southern  Texas,  whereas 


the  coasts  of  uppei  rexas,  Louisiana,  and  Vlubamu 
show  the  highest  levels  of  contamination  I  In- 
organochlorine  compounds  most  commonly  found 
in  organisms  are  1)1)1  metabolites,  polyi  hlorinul 

ed  biphenyls,  and  occasionally  dieldrin    II 

sonic  evidence  thai  estuarine  biota  contain  higher 
levels  of  certain  residues  than  pelagic  organisms 
Organochlorine  residues  in  sediments  are  believed 
to  originate  from  contamination  by  industry  oi 
agricultural  activities  ["he  highest  levels  detected 
to  date  are  associated  with  Mississippi  Rivet  Delta 
sediments.  (Author's  abstract) 
WNN  11(094 


STATUS  OF  SELECTED  ORGANK'S  IN  THE 
LAURENTIAN  GREAT  LAKES;  AN  OVER- 
VIEW OF  DDT,  PCBS,  DIOXINS,  FURANS, 
AND  AROMATIC  HYDROCARBONS, 

National   Fisheries  Contaminant   Research  Center, 

Columbia,  MO. 

P.  C.  Baumann.  and  D.  M.  Whittle 

Aquatic  Toxicology   AQTODG.   Vol     11.   Special 

Issue,   No.   3/4.   p   241-257.    1988.    14   fig,   37   ref. 

Descriptors:  Path  of  pollutants,  "Water  pollution 
effects,  "Lakes,  "Great  Lakes.  "Polychlorinated 
biphenyls,  "DDT.  "Dioxin.  "Chlorinated  dibenzo- 
furans.  "Aromatic  compounds.  Hydrocarbons. 
Chlorinated  hydrocarbons,  Organic  compounds. 
Fish.  Birds. 

DDT  and  polychlorinated  biphenyls  (PCBs)  levels 
have  declined  in  biota  of  the  Laurentian  Great 
Lakes  from  the  late  1970s  through  the  early  1980s. 
Concentrations  of  these  compounds  in  lake  trout 
from  Lakes  Superior.  Huron.  Michigan,  and  Ontar- 
io, and  in  walleye  from  Lake  Erie  have  fluctuated 
at  new  lower  levels  since  the  early  1980s.  In  1984- 
1985  fish  from  Lake  Ontario  had  the  highest  con- 
centrations and  fish  from  Lakes  Superior  and  Erie 
the  lowest  concentrations  of  both  total  DDT  and 
total  PCBs.  Chlorinated  dibenzofurans  and  di- 
benzo-p-dioxins  occur  in  fish  from  all  the  Great 
Lakes,  and  are  highest  in  fish  from  Saginaw  Bay  in 
Lake  Huron.  Reproductive  failure  in  a  Forster's 
tern  colony  from  Green  Bay,  Lake  Michigan  has 
been  associated  with  concentrations  of  dioxin-like 
compounds  in  the  eggs.  Polynuclear  aromatic  hy- 
drocarbons such  as  fluoranthene  and 
benzo(a)pyrene  are  most  concentrated  near  indus- 
trialized areas  of  the  Lakes,  particularly  in  associa- 
tion with  coking  facilities.  High  concentrations  of 
these  compounds  are  found  in  tissues  of  fish  having 
high  frequencies  of  tumors.  (Cassar-PTT) 
W88-06296 


STATUS  REPORT  ON  AQUATIC  POLLUTION 
PROBLEMS  IN  EUROPE, 

Bundesforschungsanstalt  fuer  Fischerei,  Hamburg 

(Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-06297 


AQUATIC      POLLUTION       PROBLEMS      IN 
JAPAN, 

Aichi    Cancer    Center    Research    Inst.,    Nagoya 

(Japan). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-06298 


ATMOSPHERIC  WET  SULPHATE  DEPOSI- 
TION AND  LAKEW  ATER  CHEMISTRY, 

Corvallis  Environmental  Research  Lab.,  OR. 
T  J.  Sullivan.  J.  M   Eilers.  M.  R.  Church.  D.  J. 
Blick.  and  K.  N.  Eshleman. 

Nature  NATUAS.  Vol.  331.  No.  6157,  p  607-609, 
February  18.  1988.  2  fig.  1  tab,  17  ref.  EPA  Con- 
tract No.  68-03-3246. 

Descriptors:  "Water  pollution  sources.  "Path  of 
pollutants,  "Lakes,  "Air  pollution,  "Acid  rain. 
Rainfall,  Sulfates,  Acidic  water.  Neutralization. 

Regional  probability  sampling  of  lakes  in  the 
United  States  showed  that  median  lake  sulfate  con- 
centrations correlated  highly  with  estimated  wet 
sulfate  deposition  at  lake  sites.  The  data  further 
suggested  that  acid  deposition  has  depleted  the 
acid-neutralizing  capacity  in  low-hase-cation  lakes. 


Sources  Of  Pollution — Group  5B 
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W88  D6104 


DISSOLVED  AND  SUSPENDED  YELLOW 
SUBSTANCE  IN  THE  WATERS  OF  I  111  GULF 
OF  RIGA, 

Baltic  Research  Inst,  of  the  Fish  Industry,  Riga 

(USSR) 

For  primary  bibliographic  entry  sec  Field  21 

W88-06307 


EFFECT  OF  HUMIC  ACIDS  ON   BEHAVIOR 

OF       HEAVY       METALS       IN       ESTUARINE 

WATERS, 

Hydrochemical  Inst.,  Rostov-na-Donu  (USSR) 

I.  A.  Lapin,  and  V.  N   Krasyukov. 

Oceanology  ONLGAE.  Vol.  26,  No.  4.  p  468-472, 

February  1986.  5  fig,  17  ref 

Descriptors.  "Path  of  pollutants,  "Estuaries. 
"Humic  acids.  "Heavy  metals.  "Complexation. 
Metals.  Organic  matter.  Salinity.  Chemical  precipi- 
tation. 

Complexation  and  migration  of  heavy  metals  (Ni. 
Co.  Pb.  Cu,  Fe,  Cd.  Zn)  in  an  estuarine  environ- 
ment were  studied  in  a  laboratory  simulation.  Solu- 
tions were  prepared  with  0.5  mg/liter  of  the  heavy 
metal  and  50  mg/liter  of  humic  acids.  Sea  salt  was 
added  to  achieve  varying  salinities  of  up  to  1%. 
For  all  the  metals  there  was  a  decrease  in  the 
degree  of  complexation  as  the  mineralization  of  the 
solution  rose.  This  was  attributed  to  the  increased 
number  of  Ca(++)  and  Mg(++)  ions  in  the  sea 
water  which  compete  for  eomplexing  sites  on  the 
humic  acids.  Zn  showed  no  complexation  at  1% 
salt  water  compared  with  50%  in  fresh  water;  the 
other  metals  varied  between  80%  and  97%  at  that 
concentration  and  changed  little  from  their  com- 
plexation at  zero  salinity.  With  iron,  however, 
complexation  changed  from  80%  in  fresh  water  to 
90%  in  1%  sea  water.  This  demonstrated  a  sorp- 
tion on  the  humic  acid  colloids.  It  was  expected 
that  in  real  sea  water  a  large  increase  in  free  forms 
of  metal  should  be  present.  The  proportion  of 
unbound  forms  in  the  same  salinity  interval  as  the 
study  would  reach  10%.  (Cassar-PTT) 
W88-06308 


EVAPORATION  OF  PETROLEUM  HYDRO- 
CARBONS FROM  FILMS  ON  A  SMOOTH  SEA 
SURFACE, 

Far  Eastern  Hydrometeorological   Research   Inst.. 

Vladivostok  (USSR). 

A.  V.  Tkalin. 

Oceanology  ONLGAE.  Vol.  26.  No.  4.  p  473-474. 

February  1986.  7  ref. 

Descriptors:  "Fate  of  pollutants.  "Oil  slicks. 
"Evaporation.  "Hydrocarbons.  "Sea  water,  "Pe- 
troleum products.  Mathematical  studies.  Oil  pollu- 
tion. 

Formulas  for  calculating  the  evaporation  of  indi- 
vidual hydrocarbons  and  of  hydrocarbon  fractions 
from  petroleum  product  films  of  various  thick- 
nesses at  various  temperatures  on  the  sea  surface 
are  proposed.  The  calculation  results  show  satis- 
factory agreement  with  laboratory  and  field  obser- 
vations, provided  the  characteristics  of  the  envi- 
ronment are  known  (temperature  and  wind  speed). 
(Cassar-PTT) 
W88-06309 


ZINC,    COPPER    AND    LEAD    CONTENT    OF 
SODIUM  ALGINATE  FROM  BROWN  ALGAE, 

Akademiya  Nauk  SSSR.  Vladivostok.  Inst.  Biolo- 

gii  Morya. 

Z.  S.  Yev  tiishenko. 

Oceanology  ONLGAE.  Vol.  26.  No.  6,  p  706-709. 

June  1986.  5  tab.  13  ref 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


Descriptors:  *Path  of  pollutants.  *Estuaries, 
*Heav)  metals.  *Algae.  Alginates.  Metals.  Zinc. 
Copper.  Lead.  Marine  algae.  Sea  of  Japan. 

Sodium  alginate  was  extracted  from  the  brown 
algae  Laminana  japonica.  Fucus  evanescens,  Cos- 
taria  co'stata.  Pelvetia  wrightii  and  Cystoseira  cras- 
sipes  growing  in  areas  with  high  concentrations  of 
lead  and  zinc  in  the  water.  The  sampling  site  was 
along  the  northwestern  coast  of  the  Sea  of  Japan 
adjoining  an  area  where  polymetal  ores  are  ex- 
tracted and  processed.  The  concentrations  of  lead, 
zinc  and  copper  were  determined  in  the  dry  algae, 
the  sodium  alginate,  and  the  plant  tissues  remaining 
after  extraction  of  the  alginate.  The  algae  proved 
to  contain  large  concentrations  of  the  metals.  Lead 
was  found  in  some  samples  of  sodium  alginate,  the 
zinc  concentrations  ranged  from  10.0  to  66.3  mi- 
crogram per  gram  of  alginate,  and  the  copper 
concentrations  from  2.4  to  5.9  microgram  per  gram 
of  alginate.  Following  the  extraction  of  sodium 
alginate,  the  algal  tissues  contained  larger  amounts 
of  metals  than  did  the  alginate.  Lead  was  found  in 
half  of  the  specimens,  the  zinc  concentrations  were 
150.0-250.0  micrograms  per  gram  of  dry  residue  in 
F.  evanescens.  85.0-138.0  microgram/g  in  P. 
wrightii.  and  13.0-46.4  microgram/gram  of  dry 
residue  in  the  other  algae.  Brown  algae  from  areas 
with  high  metal  concentrations  in  the  water  accu- 
mulate heavy  metals  from  the  water  and  are  usable 
as  a  raw  material  for  the  extraction  of  sodium 
alginate.  (Author's  abstract) 
W88-06310 


MIGRATION  OF  ELEMENTAL  MERCURY 
THROUGH  SOIL  FROM  SIMULATED 
BURIAL  SITES, 

Georgia  Inst,  of  Tech..  Atlanta. 
G.  G.  Eichholz.  M.  F.  Petelka.  and  R.  L.  Kury. 
Water  Research  WATRAG,  Vol.  22.  No.  1.  p  15- 
20.  January   1988.    1   fig.  6  tab.   24  ref.   Dept.  of 
Energy  contract  No.  DE-AC09-76SR00001. 

Descriptors:  *Path  of  pollutants.  Toxic  wastes. 
•Mercury.  *Heavy  metals,  *Groundwater  pollu- 
tion, *Landfills.  *Waste  dumps.  Metals,  Radioac- 
tive tracers.  Subsurface  flow,  Soil  water. 

The  potential  migration  of  metallic  mercury  in 
shallow  and  burial  sites  into  groundwater  was  in- 
vestigated with  laboratory  column  tests  and  radio- 
active tracers.  Mercury  dissolved  at  concentrations 
of  30-70  ppb,  much  greater  than  levels  found  in 
unpolluted  fresh  water,  0.01-0.1  ppb.  Ethylenedia- 
mine  tetraacetic  acid  (EDTA)  in  high  concentra- 
tions complexed  the  mercury,  leading  to  even 
higher  dissolution.  However,  these  EDTA  levels 
were  higher  than  any  expected  in  chemical  or 
agricultural  waste  solutions  in  the  field.  Suspended 
clay  minerals  in  water  did  not  attract  soluble  mer- 
cury significantly  in  otherwise  soil-equilibrated 
water  and  did  not  form  an  important  migration 
pathway.  Standing  metallic  mercury  penetrated 
into  the  ground  under  its  own  head,  3-4  cm  into 
the  soil  under  a  I  mm  head  and  atmospheric  pres- 
sure. It  was  believed  that  the  mercury  would  not 
migrate  further  under  those  conditions.  Flow  tests 
over  emplaced  mercury  drops  with  equilibrated 
water,  dilute  EDTA  solutions,  and  kaolin-contain- 
ing suspensions  all  showed  no  demonstrable  migra- 
tion or  entrainment.  (Cassar-PTT) 
W88-06312 


DEOXYGENATING  EFFECT  AND  TOXICITY 
OF  GROUND-UP  DRIED  CONIFEROUS  NEE- 
DLES AND  DECIDUOUS  LEAVES  OF  CANA- 
DIAN TREES  IN  WATER:  A  PRELIMINARY 
STUDY  IN  COMPARISON  WITH  LITTER  OF 
EUROPEAN  TREES, 

Strasbourg-1  Univ.  (France).  Fraculte  de  Pharma- 
cie. 

M.  Tremolieres. 

Water  Research  WATRAG,  Vol.  22.  No.  1,  p  21- 
28.  January  1988.  2  fig,  5  tab,  20  ref. 

Descriptors:  "Oxygen  depletion,  *Path  of  pollut- 
ants, *Waler  pollution  sources,  "Leaves,  "Litter, 
"Toxicity,  Organic  matter.  Coniferous  trees,  De- 
ciduous trees.  Trees.  Fish,  Phenols,  Poplar  trees, 
Spruce  trees.  Fir  trees. 


Two  of  the  processes  responsible  for  harmful  ef- 
fects of  leaf  litter  on  fish  and  the  aquatic  environ- 
ment were  studied:  (1)  deoxygenation  of  water  by 
the  polyphenoloxidase-polyphenol  system  in 
leaves,  followed  by  microbial  deoxygenation  and 
(2)  toxicity  from  chemicals  in  leaves,  namely  ter- 
penes,  saponosides  or  phenols.  Leaves  or  needles 
were  obtained  from  alpine  larch,  Siberian  larch. 
Douglas  fir,  lodgepole  pine,  white  spruce,  subal- 
pine  fir,  trembling  aspen,  white  balsam  poplar,  all 
from  Canada,  and  from  white  fir  and  a  spruce  in 
France.  The  trees  were  separated  into  three  groups 
with  respect  to  deoxygenating  activity;  (1)  Decidu- 
ous leaves  had  high  overall  deoxygenating  effects, 
oxidase  activity,  and  phenol  content.  (2)  Conifers 
with  soft  needles  (larches  and  firs)  produced  little 
deoxygenation.  However.  larch  needles  were 
strong  microbiological  deoxygenators  but  had  low 
oxidase  activity.  (3)  Conifers  with  hard  needles, 
lodgepole  pine  and  spruces,  were  least  reactive. 
Leaf  extracts  were  tested  on  suckers.  Lodgepole 
pine  needle  extract  was  the  most  toxic  for  the  fish, 
followed  by  Douglas  fir.  trembling  aspen,  and 
white  spruce,  which  was  least  toxic  of  all  foliage 
studied.  All  leaves  contained  tannins  (1-2%)  except 
the  Siberian  larch.  Species  richest  in  polyphenols 
(poplars)  were  also  the  most  deoxygenating  ones. 
(Cassar-PTT) 
W88-06313 


DISAPPEARANCE  RATES  OF  CHLORA- 
MINES  IN  RIVER  WATER, 

Osaka  City  Inst,  of  Public  Health  and   Environ- 
mental Sciences  (Japan). 
K.  Yamamoto,  M.  Fukushimu.  and  K.  Oda. 
Water  Research  WATRAG.  Vol.  22.  No.  1.  p  79- 
84,  January  1988.  6  fig.  1  tab.  24  ref. 

Descriptors:  "Toxic  wastes,  "Disinfectants,  *Fate 
of  pollutants.  "Chloramines.  "Chlorination, 
"Rivers,  Kinetics,  Ammonia,  Disinfection. 
Wastewater  disposal.  Chlorinated  hydrocarbons. 
Trihalomethanes. 

An  empirical  model  for  the  disappearance  of  chlor- 
amines in  river  water  was  developed  based  on  the 
break-point  curve.  The  break-point  curve  could  be 
approximated  by  two  straight  lines.  Monochlora- 
mine  was  the  predominant  species  of  chloramines 
formed,  and  only  traces  of  dichloramine  occurred. 
The  disappearance  of  chloramines  could  be  ex- 
plained roughly  by  a  second-order  reaction.  How- 
ever, as  the  chlorine  dose  increased,  the  observed 
rate  constant  first  decreased,  and  then  increased 
after  reaching  a  minimum  value.  Below  the  chlo- 
rine dose  at  the  minimum  value  of  observed  rate 
constant  (Cm)  the  observed  rate  constant  was  pro- 
portional to  the  -1.4  power  of  the  chorine  dose, 
regardless  of  the  ammonia  concentration.  The  de- 
crease in  chloramine  concentration  was  due  to  the 
self-decomposition  of  monochloramine.  Above  Cm 
the  observed  rate  constant  depended  on  the  con- 
centration of  chloramines  formed.  The  chlorine 
dose  where  trihalomethane  formation  began  to  in- 
crease corresponded  roughly  to  the  value  of  Cm. 
The  reactions  of  applied  chlorine  above  Cm  dif- 
fered from  those  below  Cm.  The  decomposition  of 
monochloramine  was  accelerated  presumably  by 
some  dichloramine  also  present.  Using  the  empiri- 
cal model,  the  disappearance  rates  of  chloramines 
in  river  water  at  various  ratios  of  chlorine  dose  to 
ammonia  nitrogen  were  estimated.  (Author's  ab- 
stract) 
W88-06319 


HUMIC  SUBSTANCES  OF  NATURAL  AND 
ANTHROPOGENIC  ORIGIN, 

Gesamthochschule   Essen   (Germany.   F.R.).    Inst, 
fuer  Physikalische  und  Theoretische  Chemie. 
G.  Peschel.  and  T.  Wildt. 

Water  Research  WATRAG,  Vol.  22.  No.  1,  p  105- 
108,  January  1988.  4  fig.  2  tab,  14  ref. 

Descriptors:  "Water  pollution  sources,  "Pollutant 
identification,  "Humic  acids,  "Water  analysis. 
Spectroscopy,  Chromatography.  Wastewater  anal- 
ysis. Organic  matter. 

Anthropogenous  humic  substances  from 
wastewater  treatment  plant  effluents  were  shown 
to  be  very  similar  to  autochthonous  aquatic  humic 


materials  isolated  from  river  waters,  but  they  were 
quite  different  from  terragenous  humic  materials. 
Elemental  analysis  was  performed  by  i.r.  spectros- 
copy. CP-MAS-C13-NMR  spectroscopy,  and  pyr- 
olytic  gas  chromatography-mass  spectroscopy.  Ni- 
trogen-containing compounds  such  as  protein  were 
important  precursors  of  humic  material  in  the  anth- 
ropogenous and  autochthonous  samples;  precur- 
sors for  the  terragenous  humic  substances  tended 
to  be  unsaturated  and  aromatic  carbon  skeletons 
(lignins  and  tannins).  (Cassar-PTT) 
W88-06322 


RADIUM  AND  RADON  IN  WATER  SUPPLIES 
FROM  THE  TEXAS  GULF  COASTAL  AQUI- 
FER, 

Texas  Univ.   Health  Science  Center  at  Houston. 

School  of  Public  Health. 

I.  Cech,  M.  Lemma,  C.  W.  Kreitler,  and  H.  M. 

Pritehard. 

Water  Research  WATRAG,  Vol.  22,  No.  I,  p  109- 

121.  January  1988.  1 1  fig,  3  tab,  42  ref. 

Descriptors:  "Water  pollution  sources.  "Path  of 
pollutants.  "Radium.  "Radon,  "Coastal  aquifers, 
Texas.  Water  supply.  Aquifers.  Radioactivity,  Ra- 
dioisotopes, Uranium  radioisotopes.  Public  health. 
Carcinogens.  Groundwater  pollution,  Salt  domes. 

Domestic  water  samples  were  analyzed  for  two 
isotopes  of  the  uranium-238  series,  radium  (Ra226) 
and  radon  (Rn222),  in  the  Houston  area  and  Harris 
County  region  of  Texas  to  understand  the  distribu- 
tion patterns  of  these  radioisotopes  in  water  sup- 
plies better.  Samples  were  obtained  from  consum- 
ers' taps,  at  residential  wells,  and  at  commercial 
wells.  Concentrations  varied  depending  on  water 
source.  No  measurable  Ra  or  Rn  were  found  in 
surface  water  supplies,  whereas  up  to  23  pCi/liter 
of  Ra  and  3300  pCi/liter  of  Rn  were  observed  in 
some  of  the  wells  in  northwest  and  southwest 
Harris  County.  Rn  concentrations  increased  with 
depth.  Ra  peak  concentrations  were  located  be- 
tween 180  and  230  m  below  the  surface  at  depths 
corresponding  to  the  top  of  the  Evangeline  aquifer. 
High  concentrations  of  Ra  and  Rn  were  associated 
with  wells  developed  on  the  flanks  of  piercement- 
type  salt  domes,  along  faults,  and  near  streams. 
Since  Ra  had  not  been  found  previously  in  Terti- 
ary clastic  coastal  aquifers,  it  was  postulated  that 
the  anomalous  Ra  documented  in  the  Houston  area 
may  be  suggestive  of  unsuspected  high  Ra  levels  in 
other  coastal  water  supplies.  Conversely,  the  Ra 
may  result  from  the  interaction  of  Tertiary  coastal 
aquifers,  salt  domes,  faults,  and  uranium  bearing 
volcanic  ashes  and  may  not  be  confined  to  the 
south  Texas  uranium  belt.  (Cassar-PTT) 
W88-06323 


FULVIC  ACID  CONSTITUENTS  OF  COAL 
SLURRY  TRANSPORT  WASTEWATER, 

Medical  Univ.  of  South  Carolina.  Charleston. 

M.  C.  Reid.  J.  W.  Davis,  R.  A.  Minear,  and  G.  S. 

Sayler. 

Water  Research  WATRAG,  Vol.  22,  No.  1.  p  127- 

131,  January   1988.  2  fig.  3  tab.   15  ref.  Dept.  of 

Interior  Grant  No.  14-34-0001-1455. 

Descriptors:  "Water  pollution  sources.  "Pollutant 
identification,  "Fulvic  acids,  "Humic  acids,  "Slur- 
ries, "Coal,  "Wastewater  analysis,  Montana.  Wyo- 
ming. 

Humic  and  fulvic  acid  components  in  coal  slurry 
transport  wastewater  (pipeline  and  laboratory  gen- 
erated) were  fractionated  by  XAD-8  adsorption 
chromatography.  These  coals  were  western  subbi- 
tuminous  coals  mined  in  the  Powder  River  regions 
of  southeastern  Montana  and  northeastern  Wyo- 
ming. The  wastewaters  were  dominated  by  fulvic 
acids,  with  humic  acids  contributing  <1%  of  the 
total  dissolved  organic  carbon.  Partial  degradation 
of  the  fulvic  and  non-fulvic  acid  fractions  were 
conducted  using  permanganate  oxidation  and  deri- 
vatization  with  diazomethane.  Methylated  decom- 
position products  were  examined  by  gas  chroma- 
tography-mass spectroscopy.  Wyodak  coal  slurry 
preparations  were  dominated  by  both  aromatic  and 
aliphatic  moieties  as  demonstrated  by  several  dis- 
tinct classes  of  decomposition  products:  benzene- 
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carboxylic  acid  osiers  ( \0' , ).  methoxybenzenecui 
hoxylic  ucid  esters  (20ft),  furnncurhoxylh  ucid 
esters  11091 ).  aliphatic  dibasic  acid  esters  (35*51  |, 
and  aliphatic  tribusic  acid  esters  (SOU  Black  Mesu 
pipeline  vvastewatei  dissolved  organic  curbon  up- 
peared  to  bo  dominated  by  Pulvic  acids  of  an 
aliphatic  charactei  as  suggested  by  ihe  presence  of 
.1  single  decomposition  product,  oxalii  at  id 
(Cassur-PTT) 
W88-06325 


USE  OF  SE1.ENASTRUM  CAPRICOHM  II  M 
TO  ASSESS  THE  TOXICITY  POTENTIAL  OF 
SURFACE  AND  GROUND  WATER  CONTAMI- 
NATION CAUSED   BY   CHROMIUM   WASTE. 

Corvallis  Environmental  Research  Lab..  OR    Haz- 
ardous Waste  and  Water  Branch. 
Lor  primary  bibliographic  entry  see  Field  5C. 
W88-06328 


TOXICITY    AND    BIOCONCENTRATION    OF 
2.3.7,8-TETRACHLORODIBENZODIOX  I N 
AND      2,3,7.8-TETRACHLORDIBENZOFURAN 
IN  RAINBOW  TROUT, 

National   Fisheries  Contaminant  Research  Center. 

Columbia.  MO. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-06330 


COPPER,  ZINC,  AND  ORGANOTIN  AS  LONG- 
TERM  FACTORS  GOVERNING  THE  DISTRI- 
BUTION OF  ORGANISMS  IN  THE  FAL  ESTU- 
ARY IN  SOUTHW  EST  ENGLAND, 

Marine  Biological  Association  of  the  United  King- 
dom. Plymouth  (England). 
For  primary  bibliographic  entry  see  Field  5C. 
W88-06334 


TRANSPORT  OF  CADMIUM  AND  OTHER 
METALS  IN  THE  BLOOD  OF  THE  BIVALVE 
MOLLUSC  MERCENARIA  MERCENARIA, 

New  England  Aquarium,  Boston,  MA.  Edgerton 

Research  Lab. 

W.  E.  Robinson,  and  D.  K.  Ryan. 

Marine  Biology  MBIOAJ.  Vol.  97.  No.  1.  p  101- 

109.  January   1988.  5  fig.  4  tab.  31   ref.  Dept.  of 

Energy  Contract  DE-AC02-77EV04580. 

Descriptors:  *Path  of  pollutants.  'Cadmium, 
*Heavy  metals,  *Blood.  *Mollusks.  *Clams.  Eco- 
logical effects.  Barium,  Chromium,  Copper,  Iron, 
Manganese.  Nickel,  Zinc,  Bioaccumulation,  Bio- 
logical magnification.  Proteins. 

The  distribution  of  metals  (Ba.  Cr,  Cu,  Fe,  Mn,  Ni, 
and  Zn)  in  the  blood  plasma  and  the  circulating 
hemocytes  was  determined  for  a  eulamellibranch 
bivalve,  the  quahog  Mercenaria  mercenaria.  col- 
lected from  a  relatively  clean  site  at  Falmouth, 
Massachusetts.  Whole  blood  volume  was  an  expo- 
nential function  of  quahog  length;  of  this  volume, 
1.2  plus  or  minus  0.3%  was  attributable  to  blood 
cells.  Total  metal  content  (micrograms  metal,  or 
micrograms  metal  normalized  per  gram  of  whole 
blood)  was  much  higher  in  blood  plasma  than  in 
hemocytes;  in  quahogs  exposed  in  the  laboratory 
to  100  ppb  Cdl09.  93.0%  of  the  total  accumulated 
blood  Cd  was  in  the  plasma  rather  than  in  the 
circulating  hemocytes  (7.0%),  irrespective  of  the 
length  of  exposure  (1  h  to  31  d).  Less  than  5%  of 
the  plasma  Cd  was  either  Cd(2  +  ),  small  inorganic 
Cd  complexes  or  bound  to  organic  molecules  with 
a  molecular  weight  smaller  than  1000.  Cadmium 
was  primarily  bound  to  high  molecular  weight 
protein(s)  (> 60,000  daltons)  within  the  plasma. 
This  plasma  protein-Cd  complex  has  a  low  affinity 
constant  (approximately  10,000/Mole).  indicating 
non-specific  Cd  binding,  although  the  capacity  for 
Cd  binding  in  the  plasma  is  great  (as  high  as  200 
micrograms  Cd/ml  of  plasma).  Blood  plasma  may 
be  far  more  important  in  metal  transport  than  has 
previously  been  realized.  (Author's  abstract) 
W88-06374 


BIOTRANSFORMATION     OF     BENZINE 
DENITRIFICATION  IN  AQUIFER  SAND, 

Beak  Consultants  Ltd.,  Mississauga  (Ontario). 
D.  W.  Major.  C.  I.  Mayfield.  and  J.  F.  Barker. 


BY 


Ground  Water  QRWAAR,  Vol  26,  No  I.  p  8-14, 
lanuary  Februury  1  '>ss   !  fig,  2  tub,  14  rel 

Descriptors  'Wutei  pollution  treatment,  'Biode- 
gradation,  'Fate  of  pollutants,  'Groundwatei  pol 
lution,  'Biotransformation,  'Denitrification,  'Ben- 
zenes, 'Sand  aquifers,  Gasoline,  Organic  solvents, 
Mm. ncs.  Oxygen,  Storage  tanks.  Biodegradation, 
Anaerobic  digestion,  Microbial  degradation. 
Microorganisms,  Oligotrophy,  Ontario,  Canada 

Gasoline  leaking  from  underground  storage  tanks 

or  from  spillage  poses  a  serious  threat  to  ground- 
water quality  due  mainly  to  the  water-soluble  com 
ponents  of  benzene,  toluene,  and  isomers  of  xylene 
(MIX)  1  he  biodegradation  of  BTX  was  investigat- 
ed in  anaerobic  batch  microcosms  containing  shal- 
low sand  aquifer  material  from  a  depth  of  3  m  at 
Camilla  Forces  Base  Borden  (Ontario)  Thirty-two 
microcosms  were  set  up  in  an  anaerobic  glovebox; 
the  microcosms  were  incubated  at  10  degrees  C  for 
six  weeks  to  allow  reeslablislimcnt  of  microbial 
populations  before  exposure  to  BTX.  and  to  take 
advantage  of  oligotrophic  conditions  to  select 
against  any  surface  organisms  that  may  have  been 
introduced.  BTX  loss  occurred  with  the  addition 
of  either  nitrate  or  oxygen.  Denitrification  was 
confirmed  by  nitrous  oxide  accumulation  after 
acetylene  blockage  of  nitrate  reductase.  When  a 
limiting  amount  of  nitrate  was  added,  there  was  a 
corresponding  limit  to  the  loss  of  BTX  and  a 
limited  amount  of  nitrous  oxide  production.  It  is 
proposed  that  the  addition  of  nitrate  to  gasoline- 
contaminated  aquifers  would  serve  as  an  adjunct  to 
current  remedial  techniques.  (Shidler-PTT) 
W88-06375 


LEACHATE  GENERATED  BY  AN  OIL-AND- 
GAS  BRINE  POND  SITE  IN  NORTH  DAKOTA, 

North  Dakota  Geological  Survey,  Grand  Forks. 
E.  C.  Murphy,  A.  E.  Kehew.  G.  H.  Groenewold, 
and  W.  A.  Beal. 

Ground  Water  GRWAAR,  Vol.  26,  No.  1,  p  31- 
38.  January-February  1988.  8  fig.  1  tab.  22  ref. 
North  Dakota  Water  Resources  Research  Institute 
Grant  5850-4138-6671  and  U.S.  Bureau  of  Mines 
Grant  G 11641 3  8. 

Descriptors:  "Crop  yields,  "Trees.  *Leachates, 
*Oil  industry,  *Brine  disposal,  *Ponds,  *North 
Dakota.  Soil  water.  Oil  wastes.  Oil  wells.  Crops, 
Shelterbelts,  Environmental  effects.  Permeability 
coefficient.  Interstitial  water.  Infiltration.  Flushing, 
Toxicity. 

Two  unlined  ponds  were  used  for  holding  and 
evaporation  of  brines  produced  with  oil  and  gas  at 
a  well  site  in  north-central  North  Dakota.  The 
brine-evaporation  ponds  were  in  use  from  1959  up 
to  the  late  1970s  when  they  were  backfilled  and 
leveled.  Continued  salt-water  migration  at  this  site 
since  closure  has  decreased  crop  yields  in  sur- 
rounding fields  and  has  killed  trees  in  a  shelterbelt 
within  an  area  of  approximately  10  acres.  Isocon- 
centration  maps  indicate  that  a  highly  saline  leach- 
ate  plume  extends  laterally  in  a  500-foot  radius 
around  the  ponds  and  vertically  to  a  depth  of  70 
feet  below  the  surface.  Ground-water  recharge  at 
this  site  is  low  because  of  the  semiarid  climate  and 
the  low  hydraulic  conductivity  of  the  near-surface 
sediments  and.  as  a  result,  very  little  flushing  of  the 
brine  from  the  sediment  beneath  the  ponds  has 
occurred.  Pore  water  within  the  unsaturated  zone 
beneath  the  reclaimed  ponds  contains  essentially 
the  same  ionic  concentrations  as  that  of  brine  im- 
pounded in  these  pits  10  to  25  years  ago.  It  is 
estimated  that  brine  leachate  will  continue  to  mi- 
grate at  slow  rates  from  this  site  for  tens  and 
possibly  hundreds  of  years  if  no  action  is  taken. 
The  construction  of  a  mound  over  the  site  and/or 
an  infiltration  gallery  around  the  perimeter  would 
minimize  the  spread  of  brine  and  make  it  possible 
to  return  this  land  to  production  in  the  foreseeable 
future.  (Author's  abstract) 
W88-06378 


MACROMOLECULAR  TRANSPORT  OF  HY- 
DROPHOBIC CONTAMINANTS  IN  AQUEOUS 
ENVIRONMENTS, 

Lund  Univ.  (Sweden).  Dept.  of  Ecological  Chem- 
istry. 


i     til  nil,  Id,  and  '  I    Bi  n  [tsson 

(  rround  W  utci  ( >I<W  \  \k    Vol     16    No    I    p  64 

70.  January  .February  1988    *  fig      1  rel 

Natural  S<  ien<  t  i<>  search  '  I i ,  i  ,t 

Kl  1613-107  and  National  Swedish  En  ironmcntal 
!v  iii  i  in, n  Board  <  Irani  s  *  16964  0 

Descriptors  'Path  of  pollutants, 'Soil  watei      Hy 
drophobic  pollutants,   'Macromolcculai   Iransporl 
Soil    types,    Sand.    Kaolinite,    Bentonite,    Heavy 
water,    rritium,   Chromatography,   Soil    porosity, 
Organic  carbon 

I  he  mobility  of  a  model  macromolecule,  blui    i 
Iran,  was  compared  under  laboratory  conditions  to 

the  mobility  of  ti  itialcd  water  through  a  sandy  mil 
I  he  blue  dextran  eluted  from  the  soil  prior  to  the 
iniiatcd  water.  I  he  phenomenon  was  compared  to 
exclusion  chromatography   where   molecules  are 

separated  hy  sue  with  the  largest  eiuting  first  and 
each  molecule  flowing  through  a  different  portion 
of  the  total  porosity.  The  porosity  occupied  by  the 
macromolecule  was  0.87  times  the  porosity  occu- 
pied by  water  When  the  soil  was  amended  with  a 
mixture  of  kaolinite  and  bentonite  clay  in  a  1:1 
ratio  to  weight  fractions  of  2%  and  6r,  total  clay. 
the  porosity  occupied  by  the  macromolecule  was 
decreased  to  0.81  and  0.66  limes  the  porosity  occu- 
pied by  water,  respectively.  The  implications  to 
hydrophobic  chemical  transport  based  on  the  pres- 
ence and  mobility  of  a  macromolecule  were  evalu- 
ated from  a  theoretical  basis.  Macromoleeules 
should  increase  the  relative  mobility  of  slightly 
mobile  compounds  more  than  they  increase  the 
relative  mobility  of  highly  mobile  compounds. 
Very  hydrophobic  compounds  should  show  great- 
er mobility  under  natural  conditions  than  predict- 
ed, ignoring  the  presence  of  dissolved  organic- 
carbon.  (Author's  abstract) 
W  8  8-063  81 


CONTAMINANT  PLUME  ANALYSIS  USING 
THE  HYDRODYNAMIC  DISPERSION 

STREAM  FUNCTION  (HDSF)  CONCEPT, 

International  Technology  Corp..  Monroeville.  PA. 
V.  Batu. 

Ground  Water  GRWAAR.  Vol.  26,  No.  1.  p  71- 
77,  January-February    1988.   7  fig.  9  ref,  append. 

Descriptors:  "Groundwater  pollution,  "Flow  char- 
acteristics. "Solute  transport,  "Path  of  pollutants, 
"Groundwater  movement.  "Mathematical  models. 
"Plumes,  Hydrodynamics,  Contaminants,  Aquifers. 
Seepage.  Steady  flow,  Saturation  zone.  Aeration 
zone. 

The  hydrodynamic  dispersion  stream  function 
(HDSF)  concept  was  applied  to  contaminant 
plume  analysis  in  aquifers.  First,  the  governing 
equations  for  the  HDSF  are  summarized  both  for 
uniform  and  nonuniform  seepage  velocity  fields. 
Application  of  the  methodology  is  shown  with  the 
HDSF  developed  for  a  strip  contaminant  source  in 
a  uniform  seepage  velocity  field  under  steady-state 
water  flow  and  solute  transport  conditions  in 
aquifers.  It  is  then  shown  how  to  determine  the 
hydrodynamic  dispersion  stream  lines  and  the  hy- 
drodynamic dispersion  bounding  stream  lines  for  a 
given  uniform  groundwater  flow  field.  Applica- 
tions of  the  methodology  are  shown  for  saturated 
and  unsaturated  zones  under  some  idealized  condi- 
tions. The  results  of  the  model  may  be  used  for  the 
specification  of  the  boundaries  of  a  contaminant 
plume  and  the  path  lines  of  contaminant  particles 
under  equilibrium  conditions.  The  anal\six  is  valid 
only  for  the  steady-state  water  and  solute  transport 
cases.  For  this  reason,  the  methodology  is  capable 
of  specifying  the  possible  zones  that  can  be  affect- 
ed by  a  source  of  contamination.  (Shidler-PTT) 
W88-06382 


SIMULATION  OF  SAMPLING  AND  HYDRAU- 
LIC TESTS  TO  ASSESS  A  HYBRID  MONITOR- 
ING WELL  DESIGN, 
GeoTrans,  Inc.,  Herndon.  VA. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-06384 
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CRITICAL  EXAMINATION  OF  APPROXIMA- 
TIONS IMPLICIT  IN  COCHRAN'S  PROCE- 
DURE, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-06388 


MONITORING  DISSOLVED  OXYGEN  IN 
GROUND  WATER:  SOME  BASIC  CONSIDER- 
ATIONS, 

Georgia  State  Univ..  Atlanta.  Dept.  of  Geology. 

S.  Rose,  and  A.  Long. 

Ground   Water  Monitoring   Review  GWMRDU, 

Vol.  8.  No.  1.  p  93-97.  Winter  1988.  1  fig.  1  tab,  20 

ref. 

Descriptors:  *Dissolved  oxygen.  *Groundwater 
pollution.  "Chemical  properties,  "Chemical  analy- 
sis. Water  quality.  Trace  metals.  Organic  com- 
pounds. Metabolism.  Bacteria.  Biotransformation, 
Redox  potential.  Electrochemistry.  Water  sam- 
pling. 

Dissolved  oxygen  (D.O.)  concentration  has  a  sig- 
nificant effect  upon  groundwater  quality  by  regu- 
lating the  valence  state  of  trace  metals  and  by 
constraining  the  bacteria]  metabolism  of  dissolved 
organic  contaminants.  For  these  reasons,  the  meas- 
urement of  dissolved  oxygen  concentration  should 
be  considered  essential  in  most  water  quality  inves- 
tigations. D.O.  measurements  have  been  frequently 
neglected  in  groundwater  monitoring.  This  is  be- 
cause 02  has  often  been  assumed  absent  below  the 
water  table;  measurement  of  02  concentrations  is 
not  mandated  by  drinking  water  standards;  and  the 
redox  potential  has  previously  been  considered  an 
adequate  and  encompassing  electrochemical  meas- 
urement. Redox  potentials,  however,  cannot  ade- 
quately predict  dissolved  oxygen  concentrations 
nor  can  D.O.  concentrations  be  used  to  calculate 
redox  potentials.  D.O.  concentrations  can  be  meas- 
ured precisely  in  the  field  by  titration  or  electrode 
methods.  The  best  methods  of  sample  recovery  are 
those  that  use  positive  pressure  displacement  de- 
vices. A  fully  adequate  sampling  procedure  will 
isolate  ground  water  from  the  atmosphere  and  will 
collect  samples  at  restricted  depth  intervals  at  am- 
bient temperature  and  pressure.  (Author's  abstract) 
W88-06390 


REVIEW  OF  EXCHANGE  PROCESSES 
AMONG  THE  THREE  BASINS  OF  LAKE  ERIE, 

Corps   of   Engineers,    Walla    Walla,    WA.    Walla 

Walla  District. 

T.  Bartish. 

Journal  of  Great  Lakes  Research  JGLRDE.  Vol. 

13.  No.  4.  p  607-618,  1987.  4  fig,  31  ref. 

Descriptors:  *Path  of  pollutants.  *Water  exchange, 
*Water  currents,  "Lake  Erie,  "Limnology,  Basins, 
Hydrodynamics.  Great  Lakes.  Lakes,  Surveys, 
Transport.  Pressure  gradients.  River  flow,  Detroit 
Rivers.  Niagara  River.  Seiches,  Flushing. 

Although  the  three  basins  of  Lake  Erie  have  sharp- 
ly defined  individual  characteristics  and  are  profit- 
ably studied  independently,  water  exchanges 
among  the  basins  have  both  local  and  basin-wide 
effects  in  both  the  short  and  long  term.  In  order  of 
decreasing  timescale.  the  major  exchange  mecha- 
nisms are  hydraulic  or  riverine  flow  from  the 
mouth  of  the  Detroit  River  to  the  entrance  of  the 
Niagara  River,  pressure-gradient-driven  subsurface 
flows  that  are  the  cumulative  result  of  wind-driven 
surface  flows,  flushing  due  to  oscillating  seiche 
motions,  and  turbulent  horizontal  diffusion.  Gener- 
ally speaking,  the  horizontal  extent  of  the  effects  of 
the  water  exchange  processes  correlate  positively 
with  the  time  scale  of  the  process.  The  effects  of 
the  various  exchange  processes  on  the  transfer  of 
contaminants  are  discussed.  (Author's  abstract) 
W88-06404 


ENTRAINMENT  OF  SEDIMENTS  AND 
DREDGED  MATERIALS  IN  SHALLOW  LAKE 
WATERS, 

California  Univ.,  Santa  Barbara.  Dept.  of  Mechani- 
cal and  Environmental  Engineering. 
W.  Lick,  and  S.  W.  Kang. 


Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13.  No.  4.  p  619-627,  1987.  9  fig,  8  ref. 

Descriptors:  *Path  of  pollutants,  *Emrainment, 
"Sediments.  "Deposition.  "Lake  Erie,  "Limnology, 
Hydrodynamics,  Great  Lakes,  Lakes,  Surveys, 
Turbidity. 

Results  of  recent  laboratory  experiments  con- 
cerned with  the  entrainment  and  deposition  of 
sediments  in  lakes  are  reported.  From  these  experi- 
ments and  other  recent  work,  quantitative  descrip- 
tions of  entrainment  and  deposition  processes  are 
made.  In  the  interpretation  of  the  experimental 
results,  the  effects  of  particle  size  variation  and 
cohesion  of  particles  are  significant.  The  laborato- 
ry results  were  also  compared  with  previous  obser- 
vations of  turbidity  in  the  western  basin  of  Lake 
Erie  and  good  agreement  obtained.  (Author's  ab- 
stract) 
W88-06405 


DIFFUSE  (NON-POINT)  SOURCE  LOADING 
OF  CHEMICALS  TO  LAKE  ERIE, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
T.  J.  Logan. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.  4,  p  649-658,  1987.  3  tab,  49  ref. 

Descriptors:  "Water  quality  control,  "Trace 
metals.  "Phosphorus,  "Water  pollution  sources, 
"Path  of  pollutants,  "Organic  chemicals,  "Lake 
Erie.  Great  Lakes,  Lakes,  Surveys,  Pesticides, 
Transport,  Toxicity,  Nutrients,  Pollution  load,  Hy- 
drodynamics, Biomagnification,  Drinking  water, 
Sediments,  Lake  sediments,  Nonpoint  pollution 
sources.  Limnology. 

Studies  of  chemical  loadings  to  Lake  Erie  over  the 
last  two  decades  show  that  the  lake,  because  of  its 
small  volume  to  drainage  area  ratio,  and  the  inten- 
sive agricultural,  industrial,  and  urban  land  uses  of 
its  watersheds,  has  been  a  receptor  of  a  myriad  of 
natural  and  anthropogenic  chemicals.  Of  these, 
phosphorus,  trace  metals,  PCBs  and  other  organics 
and  pesticides  have  received  the  most  attention. 
Phosphorus  reduction  plans  already  in  place  have 
produced  dramatic  decreases  in  point-sources  P 
loadings  and  observable  improvements  in  lake 
water  quality.  Target  P  loads  for  complete  lake 
restoration  will  not  be  met.  however,  until  substan- 
tial reductions  of  agricultural  non-point  sources  are 
obtained,  and  gains  in  this  area  are  likely  to  be 
much  slower  and  more  difficult  to  attain.  Source 
reductions  of  trace  metals  and  the  older  chlorinat- 
ed insecticides  have  produced  some  decreases  in 
diffuse  loadings  of  these  chemicals  although  their 
biomagnification  in  lake  biota  means  that  their 
impact  on  the  lake  will  continue  for  many  years. 
The  emphasis  has  now  shifted  to  a  broader  range 
of  anthropogenic  organic  chemicals  including 
highly  mobile  herbicides  which  have  been  shown 
to  contaminate  Lake  Erie  basin  drinking  water 
supplies,  and  to  easily  biomagnified  toxics  which, 
with  relatively  small  loadings,  can  have  a  major 
impact  on  higher  species.  (Author's  abstract) 
W  8  8-06407 


TRIBUTARY  AND  POINT  SOURCE  TOTAL 
PHOSPHORUS  LOADING  TO  LAKE  ERIE, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
A.  S.  Fraser. 

Journal  of  Great  Lakes  Research  JGLRDE.  Vol. 
13,  No.  4.  p  659-666,   1987.  4  fig,   1   tab,  25  ref. 

Descriptors:  "Detroit  River,  "Phosphorus,  "Water 
pollution  sources,  "Path  of  pollutants,  "Pollution 
load,  "Lake  Erie,  "Limnology,  Hydrodynamics, 
Great  Lakes,  Lakes,  Surveys,  Nutrients,  Tributar- 
ies, Detergents,  Municipal  wastewater. 

Total  phosphorus  data  from  tributaries,  municipal 
and  industrial  sources,  connecting  channels,  and 
atmospheric  deposition  have  been  evaluated  to  es- 
timate the  loading  of  phosphorus  to  Lake  Erie. 
The  annual  total  load  from  these  sources  has  de- 
clined over  the  study  period  from  a  high  of  27,944 
ton  in  1968  to  a  low  of  10,452  ton  in  1981.  Of  all 
sources  the  Detroit   River  represented  the  single 


largest  component  of  the  total  load.  Reductions  in 
the  Detroit  River  annual  load,  which  is  a  comple- 
ment of  both  U.S.  and  Canadian  loads,  from  17,822 
ton  to  3,541  ton  was  principally  responsible  for  the 
overall  total  phosphorus  loading  decrease.  These 
decreases  were  attributed  principally  to  the  phos- 
phorus abatement  program  on  municipal  sources 
and  the  restriction  of  phosphate  concentrations  in 
detergents.  In  1978  the  contribution  to  the  total 
load  from  tributary  sources  for  the  first  time  ex- 
ceeded the  load  of  phosphorus  from  the  Detroit 
River,  with  U.S.  tributary  sources  representing 
approximately  47  percent  of  the  total  lake  load. 
(Author's  abstract) 
W88-06408 


LAKE  ERIE  CENTRAL  BASIN  TOTAL  PHOS- 
PHORUS TREND  ANALYSIS  FROM  1968  TO 
1982, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
F.  Rosa. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.  4,  p  667-673,   1987.  2  fig,  2  tab,  22  ref. 

Descriptors:  "Phosphorus  reduction,  "Water  qual- 
ity control,  "Seasonal  variation,  "Water  pollution 
sources,  "Path  of  pollutants,  "Pollution  load, 
"Lake  Erie,  "Limnology,  Hydrodynamics,  Great 
Lakes,  Lakes.  Surveys,  Nutrients. 

The  total  phosphorus  data  from  1968  to  1982  in  the 
Lake  Erie  central  basin  trend  study  area  was  ana- 
lyzed to  determine  in-lake  responses  to  the  Great 
Lakes  Water  Quality  Agreement  (GLWQA)  phos- 
phorus loading  reduction  program.  The  available 
data  for  each  year  were  divided  into  five  subsets 
according  to  time  of  year  and  depth  of  the  water 
column.  Each  data  subset  was  regressed  as  a  func- 
tion of  time  and  total  phosphorus  loadings  to  Lake 
Erie.  Linear  regression  analysis  indicates  that  the 
in-lake  phosphorus  concentrations  have  been  de- 
creasing and  are  well  correlated  with  decreased 
loadings  to  the  lake.  The  highest  rate  of  phospho- 
rus decrease  with  time  (0.56  +  or  -  0.10  mg/cu  m/ 
yr)  was  obtained  by  using  epilimnetic  concentra- 
tions from  April  to  December  for  each  year.  This 
data  subset  also  shows  the  best  correlation  with 
decreasing  phosphorus  loadings.  From  1968  to 
1982,  Lake  Erie  offshore  phosphorus  concentra- 
tions responded  to  decreasing  external  phosphorus 
loadings  at  a  rate  of  0.45  +  or  -  0.09  mg/  cu  m  per 
thousand  metric  tons.  (Author's  abstract) 
W88-06409 


WATER  QUALITY  CHANGES  IN  LAKE  ERIE, 

1968-1980, 

National  Water  Research  Inst..  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-06410 


SEDIMENTATION,  RESUSPENSION,  AND 
OXYGEN  DEPLETION  IN  LAKE  ERIE  (1979), 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
M.  N.  Charlton,  and  D.  R.  S.  Lean. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.  4,  p  709-723,   1987.   11  fig,   1   tab.  26  ref. 

Descriptors:  "Oxygen  depletion.  "Sediments, 
"Phosphorus.  "Organic  carbon,  "Resuspension. 
"Hydrodynamics,  "Lake  Erie,  "Limnology,  Great 
Lakes,  Lakes,  Surveys.  Nutrients,  Sediment-water 
interfaces. 

Oxygen  depletion  in  Lake  Erie's  central  basin  hy- 
polimnion  is  ultimately  sustained  by  the  respiration 
rate  of  organisms  using  organic  matter  which  is 
produced  in  the  trophogenic  zone.  Although  other 
transformations  are  important,  they  are  driven  by 
the  decomposition  of  organic  carbon  both  in  the 
water  column  and  in  the  sediments.  Rates  of  trans- 
port of  particulate  organic  carbon  to  the  hypolim- 
nion  and  sediments  were  estimated  using  sediment 
traps.  Corrections  for  sediment  resuspension  were 
necessary  even  during  the  summer  period  when 
the  lake  is  stratified.  Particulate  organic  carbon 
concentrations  in   the  hypolimnion   were  partially 
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independent  of  short  lerm  vai  iulions  in  chlorophyll 
concentration  l"he  net  downflux  of  carbon  lo  the 
hypolimnion  appeared  kss  then  thai  required  to 
support  the  observed  oxygen  depletion  Sedimeni 
resuspension  accounted  for  much  of  the  particulate 
material  caught  in  the  sediment  traps  in  the  central 
basin,  li  is  concluded  thai  organic  material  stored 
in  the  surficinl  sediments  is  made  available  to  the 
watei  column  through  frequent  resuspension  Of 
total  phosphorus  in  the  trap  samples,  an  average  <>f 
4_r;  was  potentially  bioavailable  (NaOH  extrac- 
tion! (Author's  abstract) 
W88-06413 


CONTAMINATION  BV  CHI.ORINATKD  HY- 
DROCARBONS (DDT,  PCBS)  IN  SURFACE 
SEDIMKNT  AND  MACROBENTHOS  OF  THE 
RIVER  ADIGE  (ITALY), 

Venice  Univ.  (Italy).  Dept  of  Environmental  Sci- 
ence. 

B.  Pavoni,  B.  Duzzin.  and  R.  Donazzolo. 
The  Science  of  the  Total  Environment  STENDL. 
Vol,  65,  p  21-39.  September  1987.  7  fig.  6  tab.  25 
ret'. 

Descriptors:  *Path  of  pollutants.  'Water  pollution 
sources.  'Halogenated  pesticides.  'Chlorinated  hy- 
drocarbons. 'Bioassay.  'Sediments.  'Benthos. 
'River  Adige,  Italy.  Pesticides.  Organic  com- 
pounds. Floods,  DDT.  PCB. 

Surface  sediments  and  macrobenthos  communities 
have  been  employed  as  contamination  indicators 
for  halogenated  hydrocarbons  (DDT  and  PCBs)  in 
the  river  Adige  and  its  tributaries  Fibbio  and 
Alpone  in  the  province  of  Verona,  Italy.  Two 
sampling  campaigns  were  carried  out,  before  and 
after  the  spring-summer  floods,  to  determine  the 
effects  of  this  event  on  the  contamination  of  the 
river.  The  increased  flow  and  the  basin  washing 
caused  a  renewal  of  river  sediments  and  a  recovery 
of  some  river  areas,  but  large  amounts  of  contami- 
nants were  mobilized  and  made  available  to 
benthic  organisms,  which  showed  a  general  in- 
crease of  halocarbon  concentrations.  The  halocar- 
bons  in  the  sediment  were  found  to  be  associated 
with  the  fine  fraction  (<  53  microns)  and  organic 
carbon.  From  the  relative  concentration  of  con- 
taminants determined  at  various  sampling  stations, 
it  was  impossible  to  state  that  pollution  is  due  to  a 
particular  source,  except  at  one  station  where  agri- 
cultural activities  are  predominant.  (Alexander- 
PTT) 
W88-06423 


STUDY  OF  THE  BEHAVIOR  OF  MUTAGENS 
IN  WASTEWATER  AND  EMISSION  GAS 
FROM  A  MUNICIPAL  INCINERATOR  EVAL- 
UATED BY  MEANS  OF  THE  AMES  ASSAY, 

Gifu  Pharmaceutical  Univ.  (Japan).  Dept.  of  Envi- 
ronmental Hygiene. 

For  primarv  bibliographic  entry  see  Field  5D. 
W88-06425 


HEAVY  METALS  IN  THE  HAMPS  AND  MANI- 
FOLD VALLEYS,  NORTH  STAFFORDSHIRE, 
U.  K.:  PARTITIONING  OF  METALS  IN 
FLOODPLAIN  SOILS, 

Exeter  Univ.  (England).  Dept.  of  Geography. 

S.  B.  Bradley,  and  J.  J.  Cox. 

The  Science  of  the  Total  Environment  STENDL. 

Vol.  65.  p  135-153,  September  1987.  9  fig,  4  tab,  18 

ref. 

Descriptors:  'Path  of  pollutants.  'Water  pollution 
sources.  'Sediments.  'Heavy  metals,  'Floodplains. 
'Mine  wastes.  Copper,  Great  Britain.  Transport. 
Cadmium,  Lead,  Rivers. 

The  catchments  of  the  rivers  Hamps  and  Manifold 
in  North  Staffordshire  are  contaminated  with  base 
metals;  soils  and  sediments  have  been  sampled 
from  the  floodplains  and  analyzed.  Periods  of  his- 
toric copper  mining  in  the  Hamps  valley  and  lead 
and  copper  mining  in  the  Manifold  released  metal- 
liferous sediments  and  these  were  transported  and 
incorporated  into  floodplains  downstream.  Sequen- 
tial chemical  extractions  on  the  samples  showed 
much  of  the  cadmium  to  be  easily  exchanged  (up 
to  70%).  and  there  was  evidence  for  the  transloca- 


tion of  cadmium  down  .i  soil  profile  ovet  some  100 
u'.ns  Only  lovi  concentrations  of  lead  and  coppet 
were  extracted  easily,  and  fot  lead  the  Fe  Mn 
oxide  and  the  organic  fractions  were  the  most 
important  (up  to  75',  and  up  lo  7091  in  different 
instances)  For  coppei  Ihe  organic  fraction  domi- 
nated (Author's  absti  act  i 
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HEAVY  METAL  DISTRIBUTION,  AV  All. ABIL- 
ITY AND  FATE  IN  SEPETIBA  HAY.  S.  I  . 
BRAZIL, 

Universidade  Federal  do  Rio  de  Janeiro  (Brazil) 

Lab.  de  Raioisotopos 

L.  D.  De  Lacerda.  W.  C.  Pfeiffer,  and  M.  Fiszman. 

The  Science  of  Ihe  Total  Environment  S  I  liNDL, 
Vol.  65.  p  163-173.  September  1987.  3  fig,  S  tab.  19 
ref.  FINEP.  CNEN  and  CNPq  Grant   107410/79. 

Descriptors:  'Path  of  pollutants.  'Water  pollution 
sources.  'Coastal  waters.  'Sediments.  'Heavy 
metals.  'Sepetiba  Bay.  Transport.  Brazil,  Bays. 
Copper.  Chromium.  Cadmium,  Zinc,  Lead,  Man- 
ganese. 

The  total  flux,  distribution  and  fate  of  Cu,  Cr,  Cd. 
Zn.  Mn  and  Pb  were  studied  in  Sepetiba  Bay.  Rio 
de  Janeiro,  Brazil.  Metal  contamination  in  the  bay 
is  of  the  same  order  of  magnitude  as  historically 
contaminated  areas  of  Europe  and  North  America. 
in  spite  of  the  recent  (15-20  years)  contamination 
of  the  area.  The  estimated  metal  fluxes  to  the  bay 
in  tons  per  year  are:  Cu,  2.7;  Cr,  10.9;  Cd.  0.9;  Zn, 
11.5;  Mn,  20.4;  and  Pb,  4.5.  For  most  metals, 
transport  to  the  bay  is  mainly  by  suspended  partic- 
ulate matter;  for  Cd  and  Cr  90  and  47%  of  the  total 
flux  was  in  dissolved  forms.  Most  metals  transport- 
ed by  suspended  particulate  matter  were  in  weakly 
bound  forms.  Analysis  of  bottom  sediments 
showed  two  groups  of  metals  in  relation  to  their 
distribution  and  source  in  the  bay.  Manganese  and 
Cu  showed  higher  concentration  along  the  south- 
ern parts  of  the  bay,  showing  no  correlation  with 
the  other  metals,  and  probably  being  derived  from 
natural  sources.  The  other  metals  were  present  at 
higher  concentrations  along  the  depositional  area 
of  fluvial  sediments,  at  the  northern  part  of  the 
bay,  and  are  derived  from  industrial  and  urban 
sources.  (Author's  abstract) 
W88-06428 


SEASONAL  VARIATION  OF  IRON,  COPPER 
AND  ZINC  IN  PENAEUS  BRASILIENSIS 
FROM  TWO  AREAS  OF  THE  CARIBBEAN 
SEA, 

Universidad    de    Oriente,    Cumana    (Venezuela). 

Dept.  of  Chemistry. 

K.  P.  Shrestha.  and  E.  Morales. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  65,  p  175-180.  September  1987.  3  fig.  1  tab.  8 

ref. 

Descriptors:  'Path  of  pollutants.  'Water  pollution 
sources,  'Heavy  metals,  'Shrimp.  'Caribbean  Sea. 
Iron.  Copper,  Zinc.  Penaeus,  Venezuela,  Seasonal 
variation.  Population  exposure. 

The  levels  of  iron,  copper  and  zinc  and  their 
seasonal  variation  among  shrimps  of  the  genus 
Penaeus.  from  two  areas  of  the  Caribbean  Sea  of 
northeastern  Venezuela  (the  Gulf  of  Paria  and  the 
region  north  of  Margarita)  are  reported.  The 
shrimps  studied  were  between  10  and  26  cm  in 
length.  Significant  seasonal  variations  in  the  con- 
centrations of  copper  and  iron  were  observed 
among  shrimps  of  both  sexes,  while  that  of  zinc 
remained  virtually  unchanged  throughout  the  year. 
The  concentration  of  iron  was  very  different  be- 
tween the  areas.  The  high  iron  content  of  shrimp 
from  the  Gulf  of  Paria  seems  to  be  the  effect  of 
fresh  water  from  the  Orinoco  River  which,  after 
flowing  across  the  areas  of  mineral  deposition  in 
southeastern  Venezuela,  discharges  to  the  sea  in 
this  area.  Both  sampling  sites  seem  to  be  free  from 
other  anthropogenic  pollution,  so  that  the  values 
detected  could  be  considered  as  background  levels 
in  the  shrimp  from  this  area.  (Alexander-PTT) 
W88-06429 


DISTRIBUTION     OF    NUTRIENTS     IN     THE 
THERMAIKOS  GULF,  GREECE, 


I  hcssaloniki    I  nn      Suli  mil  u   (Greece)     En   ii  n 

menial  Pollution  «  ontrol  I  ub 

V   Sumunidou   K    Fytiunos.  and  G   Vasilikiotis 

i  hi   Si  ii i  Ihe  I  otal  I  nv  ironmcnl  S  1 1  NDI  . 

\  ol    65,  p  181   189,  Sepli  mbi  i    1987        fig    9  n  I 

Descriptors  'Nutrients,  'Coastal  waters,  *Thcr- 
maikos  Gulf.  'Seasonal  variation,  *Watei  pollution 
sources,  "Path  of  pollutants.  Phosphates.  Nitrites, 
Nitrates,  A  in  mm  num.  ( ireei  e,  Wastewatet .  Munic- 
ipal wastewatet 

I  Ik-  distribution  of  nutrients  (phosphate,  nitrate, 
nitrite  and  ammonium)  in  water  taken  from  II 
sampling  stations  in  the  I  hei  maikos  ( lulf  was  stud- 
ied over  a  period  ol  I  ycai  (1985-1986)  Significant 
seasonal  fluctuations  were  observed  mainly    for  in- 

irate  and  ammonium,  with  a  maximum  during 
winter  and  a  minimum  in  ihe  summer  Ihe  data 
show   thai  the  nutrients  are  present  in  relatively 

high    concentrations    near    agricultural    areas,    the 
harbor  of   I  hcssaloniki  and  in  an  area  where  most 
municipal  sewages  are  discharged  untreated    (Au- 
thor's abstract) 
W88-06430 


CONCENTRATION  OF  URANIUM  AND  THO- 
RIUM IN  MOLLUSCS  INHABITING  GDANSK 
BAY,  BALTIC  SEA, 

Akademia  Medyczna,  Gdansk  (Poland).  Dept.  of 

Analytical  Chemistry. 

P.  Szefer,  and  R.  Wenne. 

The  Science  of  the  Total  Environment  STENDL. 

Vol.  65.  p  191-202.  September  1987.  3  fig.  4  tab,  39 

ref 

Descriptors:  'Path  of  pollutants,  'Uranium,  'Tho- 
rium, 'Mollusks.  'Gdansk  Bay,  'Coastal  waters. 
'Tissue  analysis.  Benthos.  Heavy  metals.  Isotopes. 

The  concentrations  of  U  and  Th  were  determined 
in  the  soft  tissue  and  shell  of  Mytilus  edulis.  Car- 
dium  glaucum.  Mya  arenana.  Macoma  balthica 
and  other  benthic  invertebrates  from  Gdansk  Bay, 
Poland.  Results  of  these  investigations  show  that 
the  concentrations  of  U  and  Th  in  some  molluscs 
are  species  specific.  For  Th.  unlike  U.  significant 
site-dependent  variations  in  concentration  were 
noted.  There  was  some  dependence  in  concentra- 
tions of  metals  analyzed  with  size  and  age  of 
molluscs.  The  regression  analysis  of  the  data  indi- 
cates that  discrimination  factors  for  U  with  respect 
to  Ca  significantly  decrease  with  an  increase  in  the 
concentration  of  Ca  in  the  soft  tissues.  (Author's 
abstract) 
W88-06431 


TRACE  METALS  IN  THE  SOFT  TISSUES  OF 
SCAUP  DUCKS  (AYTHYA  MARILA  L.)  WIN- 
TERING IN  GDANSK  BAY,  BALTIC  SEA, 

Akademia  Medyczna.  Gdansk  (Poland).   Dept.  of 

Analytical  Chemistry 

P.  Szefer,  and  J.  Falandysz 

The  Science  of  the  Total  Environment  STENDL. 

Vol.  65,  p  203-213,  September  1987   3  tab.  28  ref. 

World   Wildlife   Fund  Grant   WWF/IUCN   3165. 

Descriptors:  'Path  of  pollutants.  'Trace  metals. 
'Metals.  'Tissue  analysis.  'Gdansk  Bay,  'Coastal 
waters,  'Ducks.  Food  chain.  Mollusks,  Diet.  Food 
habits.  Iron.  Zinc.  Manganese,  Copper.  Lead.  Cad- 
mium. Cobalt,  Nickel. 

The  concentrations  of  iron,  zinc,  manganese, 
copper,  lead,  cadmium,  cobalt  and  nickel  were 
determined  in  107  pooled  tissues  of  scaup  ducks 
(Aythya  mania  L.).  Distinct  differences  in  concen- 
trations of  some  metals  in  various  tissues  were 
observed;  no  significant  sex-related  variations  for 
any  of  the  metals  were  noted.  Results  obtained 
show  that  kidney  contained  the  maximum  concen- 
tration of  cadmium,  while  liver  had  the  highest 
levels  of  zinc;  iron  was  detected,  sometimes  at 
highly  elevated  levels,  in  lung  and  liver.  Transfer 
of  metals  analyzed  along  a  food  chain  from  prey 
represented  by  molluscs  to  predator,  i.e..  scaup 
duck,  was  quantified  with  a  transfer  factor.  The 
transfer  factor  indicates  that  there  is  prohably  no 
biomagnification    in   scaup  ducks   For   most   of  ihe 
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metals  studied,  with  the  exception  of  copper  and 

zinc.  (Alexauder-PTT) 

W88-06432 


EXTRACTION  OF  FLUORIDE  FROM  SOIL 
WITH  WATER.  AND  WITH  HYDROCHLORIC 
ACID  SOLUTIONS  SIMULATING  PREDATOR 
GASTRIC  JUICES, 

Institute  of  Terrestrial  Ecology.  Bangor  (Wales). 

Bangor  Research  Station. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-06433 


REDUCTION  OF  AIRBORNE  FLUORIDE 
EMISSIONS  FROM  CANADIAN  ALUMINIUM 
SMELTERS  AS  REVEALED  BY  SNOW  CHEM- 
ISTRY, 

Institut    National    de    la    Recherche    Scientifique. 

Sainte-Foy  (Quebec). 

M.  Ouellet. 

The  Science  of  the  Total  Environment  STENDL. 

Vol.    66.    p   65-72.   October    1987.    3    fig.    34   ref. 

Descriptors:  *Path  of  pollutants,  *Water  pollution 
sources,  *Fluorides,  *Snow  chemistry.  *Smelters, 
"Emissions.  *Water  pollution  prevention,  Air  pol- 
lution sources.  Snow.  Ions,  Gases. 

Fluorides  in  surficial  snowcover  originating  from 
two  old  Canadian  aluminum  smelters  were  studied 
over  an  area  of  4500  sq  km.  in  March  1978  and 
1984.  During  that  period,  the  completion  of  a 
depollution  program  within  the  smelters  reduced 
the  airborne  gaseous  emissions  from  1.5  to  0.7  kg 
F/t  of  metal  produced.  In  1978,  more  than  3000  sq 
km  of  the  regional  area  was  contaminated  by  in- 
dustrial fluorides  with  snowborne  concentrations 
of  up  to  13  mg/L.  Reduction  of  the  gaseous  fluo- 
ride emissions,  concomitant  with  a  substantial  re- 
duction of  the  total  particulate  emissions,  have 
greatly  decreased  the  snowborne  fluoride  contami- 
nation so  that  the  maximum  concentration  of  fluor- 
ides in  snow  is  now  only  1  mg/L.  (Author's  ab- 
stract) 
W88-06434 


RECORD  OF  POLYCYCLIC  AROMATIC  HY- 
DROCARBON (PAH)  POLLUTION  OBTAINED 
FROM  ACCRETING  SEDIMENTS  OF  THE 
TAMAR  ESTUARY,  U.  K.:  EVIDENCE  FOR 
NON-EQUILIBRIUM  BEHAVIOR  OF  PAH, 
Institute  for  Marine  Environmental  Research, 
Plymouth  (England). 

J.  W.  Readman.  R.  F.  C.  Mantoura.  and  M.  M. 
Rhead. 

The  Science  of  the  Total  Environment  STENDL, 
Vol.  66,  p  73-94,  October  1987.  8  fig,  2  tab,  50  ref. 
Dept.  of  the  Environment  Contract  DGR  480/48. 

Descriptors:  *Path  of  pollutants.  "Water  pollution 
sources,  *Fate  of  pollutants.  *Model  studies.  "Po- 
lycyclic  aromatic  hydrocarbons,  *Sediments,  "Es- 
tuaries,  *Great  Britain.  Isotope  studies.  Lead.  Or- 
ganic compounds.  Sorption. 

Concentrations  of  polycyclic  aromatic  hydrocar- 
bons (PAH)  were  quantified  throughout  a  210Po- 
dated  inter-tidal  sediment  core  from  the  Tamar 
Estuary,  U.K.  in  order  to  reconstruct  the  input 
history  and  investigate  environmental  reactivity  of 
PAH  in  sediments.  The  profile  recorded  is  similar 
to  those  reported  in  other  aquatic  sedimentary 
studies,  with  an  approximately  exponential  increase 
in  the  concentrations  of  individual  PAH  from  <30 
ng/(g  dry  sediment)  prior  to  1940  to  between  100 
and  1000  ng/(g  dry  sediment)  in  contemporary 
surface  sediments.  This  corresponds  to  an  in- 
creased input  of  total  PAH  from  0.23  to  21  mg/sq 
m/year.  The  PAH  composition  is  dominated  by 
parent  compounds  rather  than  alkylated  homo- 
logues  and  is  characteristic  of  pyrogenic  sources 
correlating  with  increased  motor  vehicle  activity 
and  road  runoff  into  the  Tamar.  There  is  a  remark- 
able compositional  uniformity  of  PAH  throughout 
the  polluted  sediment  core,  indicating  that  the  bio- 
geochemical  transformation  and  exchange  process- 
es (sorption/leaching;  microbial  breakdown: 
photo-degradation:  etc.)  which  are  known  to 
govern  the  fate  of  experimentally-added  or  petrole- 
um-derived  PAH.   and   which   exhibit   compound 


discrimination,  appear  not  to  affect  PAH  in  the 
sediments.  Using  a  linear  free  energy  sediment- 
water  exchange  model  to  simulate  the  repartition- 
ing  and  exchange  of  Individual  PAH  between  the 
surface-mixed  layer  of  sediment  and  water,  it  is 
demonstrated  that  the  current  PAH  concentrations 
in  sediments  are  between  2  and  5  orders  of  magni- 
tude greater  than  those  expected  from  equilibrium 
partitioning  with  observed  water  concentrations. 
This  implies  that  the  PAH  input  to  the  sediments 
has  been  compositionally  uniform  and  that  the 
PAH  are  chemically  inert.  Sorptive  exchange  with 
the  aqueous  phase  and  hence  the  potential  bioavai- 
lability of  PAH  appear  restricted  by  the  existence 
of  occluded  and  other  micro-morphologically  inert 
forms  of  particle-bound  PAH.  (Author's  abstract) 
W88-06435 


SELENIUM  ACCUMULATION  IN  MAMMALS 
EXPOSED  TO  CONTAMINATED  CALIFOR- 
NIA IRRIGATION  DRAINWATER, 

Patuxent  Wildlife  Research  Center,  Laurel,  MD. 

D.  R.  Clark. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  66,  p  147-168,  October  1987.  1  fig,  16  tab,  30 

ref. 

Descriptors:  *Path  of  pollutants,  *Water  pollution 
sources,  *Water  pollution  effects,  "Bioaccumula- 
tion,  "Selenium,  "Irrigation  effects,  "California, 
Population  exposure.  Tissue  analysis.  Heavy 
metals.  Food  chain.  Food  habits.  Toxicity,  Mam- 
mals, Voles,  Birds. 

In  May  1984,  332  mammals  of  10  species  were 
collected  at  Kesterson  Reservoir  (San  Joaquin 
Valley,  Merced  Co.,  CA),  which  had  received 
selenium-laden  irrigation  drainwater,  and  at  the 
nearby  Volta  Wildlife  Area,  which  had  not.  The 
study  concentrated  on  the  California  vole  (Micro- 
tus  californicus):  88  were  taken  at  Kesterson,  89  at 
Volta.  Mean  selenium  concentrations  in  livers 
were  as  much  as  522  times  higher  at  Kesterson. 
There  were  species-to-species  differences  at  Kes- 
terson; higher  selenium  concentrations  occurred  in 
carnivorous  species  and/or  species  that  feed  on 
foods  closely  linked  to  pond  water.  There  were 
also  pond-to-pond  differences  at  Kesterson;  drain- 
water  historically  was  delivered  to  Ponds  1  and  2, 
where  concentrations  in  1984  were  higher,  with 
subsequent  flow  to  other  ponds,  where  they  were 
lower.  Whereas  none  of  50  adult  female  voles  from 
Kesterson  was  pregnant,  12  of  41  (29%)  from 
Volta  were  pregnant.  However,  this  cessation  of 
reproductive  activity  at  Kesterson  was  probably 
not  due  to  selenium  toxicity  but  could  have  result- 
ed because  drying  conditions  at  Kesterson  forced 
voles  to  a  seed  diet  earlier  than  at  Volta.  One 
malformation  was  found  among  five  embryonic 
litters  of  three  species  from  Kesterson.  Mammals 
seem  much  less  susceptible  to  selenium-induced 
embryonic  abnormalities  than  birds.  No  adverse 
impacts  of  selenium  on  wild  mammals  were  dem- 
onstrated; however,  some  sensitive  species  might 
have  been  extirpated  from  Kesterson  before  this 
study  began.  In  addition,  high  concentrations  in 
small  mammal  species  at  Kesterson  may  threaten 
predatory  birds  and  mammals  that  feed  on  them, 
with  the  endangered  San  Joaquin  kit  fox  (Vulpes 
macrotis  mutica)  of  particular  concern.  (Author's 
abstract) 
W88-06436 


CHILDREN'S  BLOOD  LEAD  AND  EXPOSURE 
TO  LEAD  IN  HOUSEHOLD  DUST  AND 
WATER  -  A  BASIS  FOR  AN  ENVIRONMEN- 
TAL STANDARD  FOR  LEAD  IN  DUST, 

Edinburgh   Univ.   (Scotland).    Dept.   of  Geology. 
D.  P.  H.  Laxen,  G.  M.  Raab,  and  M.  Fulton. 
The  Science  of  the  Total  Environment  STENDL. 
Vol.  66,  p  235-244.  October  1987.  3  fig,  2  tab,  23 
ref. 

Descriptors:  "Water  pollution  sources,  "Lead, 
"Plumbing,  Blood  analysis,  "Drinking  water.  Pop- 
ulation exposure,  Scotland.  Heavy  metals. 

A  study  of  495  children  in  Edinburgh,  Scotland 
shows  a  significant  relationship  between  lead  in 
dust  vacuumed  from  the  floors  of  the  children's 
homes   and    their   blood   lead    levels.    A    multiple 


regression  analysis  incorporating  drinking  water 
and  household  dust  estimates  that  a  1,000  micro- 
grams/g  increase  in  dust  lead  concentration  would 
increase  blood  lead  by  1.9  micrograms/dL.  for  a 
child  with  the  median  population  blood  lead  of 
10.1  micrograms/dL.  Water  lead  concentrations 
reflect  the  combination  of  lead  plumbing  in  older 
homes  with  a  soft  water  supply.  About  21%  of  the 
population  provided  cold  water  samples  with  a  Pb 
concentration  >50  micrograms/liter.  When  exam- 
ined individually,  both  kitchen  cold  water  and  dust 
lead  concentrations  were  significantly  related  to 
the  children's  blood  lead.  (Alexander-PTT) 
W88-06439 


ADSORPTION  OF  COPPER,  CADMIUM  AND 
LEAD  FROM  AQUEOUS  SOLUTION  TO  THE 
KAOLINITE/WATER  INTERFACE, 

Bern    Univ.    (Switzerland).    Dept.    of    Inorganic 

Chemistry. 

For  primary  bibliographic  entry  see  Field  2K. 
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MODELLING  PESTICIDE  TRANSPORT  WITH 
A  THREE-SITE  SORPTION  SUB-MODEL:  A 
FIELD  TEST, 

Institute     for     Pesticide     Research.     Wageningen 

(Netherlands). 

J.  J.  T.  I.  Boesten. 

Netherlands     Journal     of     Agricultural     Science 

NETMAW,  Vol.  35,  No.  3,  p  315-324.  1987.  6  fig, 

13  ref. 

Descriptors:  "Path  of  pollutants.  "Water  pollution 
sources,  "Ethoprophos,  "Model  studies,  "Pesti- 
cides, Sorption,  Field  tests.  Transport,  Transforma- 
tion, Organic  compounds. 

Field  measurements  of  the  behavior  of  the  nemati- 
cide  ethoprophos  in  the  winter  half-year  were  used 
to  test  a  previously  developed  transport  model  in 
three  soil  types.  In  the  model,  the  phase  is  assumed 
to  be  homogeneous.  The  sorption  sites  are  divided 
in  three  classes:  sorption  at  class-1  sites  is  continu- 
ously in  equilibrium  with  the  liquid  phase,  whereas 
sorption  equilibration  at  class-2  and  class-3  sites 
takes  place  at  time  scales  of  days  and  months, 
respectively.  The  model  explained  the  field-meas- 
ured transport  of  ethoprophos  satisfactorily.  The 
effect  of  ignoring  the  long-term  sorption  equilibra- 
tion process  (i.e.  sorption  at  class-3  sites)  on  calcu- 
lated concentration  profiles  was  much  smaller  than 
that  found  in  a  study  reported  for  the  herbicide 
cynazine  in  a  loamy  sand  soil.  It  i  shown  that  this 
difference  in  effect  is  related  to  a  difference  in  the 
transformation  rate  coefficient.  (Author's  abstract) 
W88-06441 


STORMWATER  CONTAMINATION  AT  AIR- 
PORTS AND  REMEDIAL  OPTIONS  -  WITH 
PARTICULAR  REFERENCE  TO  STANSTED, 

J.  Gay.  R.  Jeffcoate,  P.  J.  Dunn,  and  J.  E. 

Hawkins. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  1.  No.  3,  p  253-262, 
December  1987. 

Descriptors:  "Water  pollution  sources,  "Path  of 
Pollutants.  "Storm  water,  "Airports,  "Deicing. 
"Drainage.  "Runoff,  Organic  chemicals.  Design 
standards,  Stansted.  England. 

The  general  problem  of  stormwater  contamination 
at  airports  and  the  particular  case  at  Stansted  (Eng- 
land) are  considered.  In  winter,  the  concentrations 
of  glycol  and  ammonia  (from  urea)  in  stormwater 
at  inland  airports  can  be  well  in  excess  of  the 
discharge  standards  likely  to  be  imposed  by  region- 
al water  authorities.  In  summer,  the  major  prob- 
lems relate  to  potential  contamination  from  oils, 
detergents,  and  chemical  spillages.  The  particular 
problems  associated  with  glycol  require  that  the 
search  for  alternatives  to  glycol-based  materials  for 
de-icing  of  aircraft  (and  runways)  should  continue. 
Centralized  de-icing  facilities  may  be  appropriate 
for  medium  sized  airports  but  appear  to  impose 
unacceptable  operating  constraint  on  a  large  air- 
port and  would  be  less  effective  on  small  airports 
where  runway  de-icing  represents  the  major  pro- 
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pom, ni  of  glycol  use  Slormwntet  drainage  luyouis 
for  new  airports  in  environmental))  sensitive  areas 
should  enable  non-contaminated  run-off  lo  be 
drained  separate!)  Ideally,  stand  and  apron  areas 
should  also  be  drained  separately:  in  c hi-,  manner 
there  is  flexibility  for  tackling  the  problem  in 
future  if  new  chemicals  01  treatment  systems 
svolve  Hi,-  possibility  of  utilizing  pari  of  an) 
hydraulic  balancing  storage  to  contribute  towards 
storage  for  contaminated  Hows  in  winter  thereby 
enabling  loads  upon  any  treatment  system  to  be 
balanced  should  be  investigated  When  designing 
airport  developments  in  cold,  wet  climates,  the 
problem  of  stormwater  contamination  in  winter  is 
no  longer  one  which  ean  he  given  Onl)  passing 
consideration,  particularly  in  inland  areas.  (Alexan- 
dei  PTT) 
w  88-06451 


RADIOACTIVITY  MONITORING  OF  THE 
WATER  CYCLE  FOLLOWING  THE  CHERNO- 
BYL ACCIDENT, 

North  West  Water  Authority.  Warrington  (Eng- 
land). 

F.  Jones,  and  R  G.  Castle 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management.  Vol.  1.  No.  2.  p  205-217, 
October  1987.  8  fig.  1 1  tab.  9  ref. 

Descriptors:  *Water  pollution  sources,  *Path  of 
Pollutants,  *Radioactivity.  "Chernobyl.  *Water 
analysis,  'Monitoring,  *Fallout,  'Wastewater 
treatment.  Water  treatment.  Waste  disposal.  Catch- 
ment areas.  United  Kingdom. 

Details  are  given  of  the  radioactivity  monitoring 
program  following  the  Chernobyl  accident.  Meas- 
urements of  gross  beta  activity  in  samples  of  rain- 
water, raw  water,  treated  water,  waste  products 
from  water  treatment  plants,  and  sewage  sludges, 
are  tabulated.  On  a  limited  sampling  regime  fallout 
in  the  Longdendale  water  catchment,  three  months 
after  the  accident,  was  investigated  and  shown  to 
be  mainly  absorbed  onto  grass  and  soil.  Water 
treatment  processes  were  found  to  be  effective  in 
removing  radioactive  fallout  from  raw  water,  and 
concentrating  it  into  the  waste  treatment  products. 
The  disposal  of  these  waste  products  is  discussed. 
(Author's  abstract) 
W  8  8-06467 


UPTAKE  AND  EXCRETION  OF  ORGANOCH- 
LORINE  PESTICIDES  BY  NEREIS  VIRENS 
UNDER  NORMOXIC  AND  HYPOXIC  CONDI- 
TIONS, 

Department  of  Fisheries  and  Oceans,  St.  Andrews 

(New  Brunswick).  Biological  Station. 

K.  Haya,  and  L.  E.  Burridge. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  40.  No.  2,  p  170-177 

February  1988.  2  fig,  1  tab,  14  ref. 

Descriptors:  *Path  of  pollutants,  'Bioaccumula- 
tion,  'Population  exposure.  'Worms.  'Pesticides. 
Aerobic  conditions.  Anaerobic  conditions.  Toxici- 
ty. Organochlorine  compounds.  Excretion,  Model 
studies.  Labelled  compounds.  Dissolved  oxygen 
DDT.  Dieldnn.  Endosulfan,  Tides. 

The  bioaccumulation  of  endosulfan.  dieldrin  and 
DDT  by  Nereis  virens  was  measured  under  nor- 
moxie  and  hypoxic  conditions.  Worms  were  col- 
lected from  Passamaquoddy  Bay  (Canada).  Endo- 
sulfan concentration  in  water  was  not  different  in 
the  hypoxic  and  normoxic  exposures.  Worms  ex- 
posed to  hypoxia  at  7  deg  C  survived  for  400  h. 
However,  worms  sampled  after  400  h  in  hypoxic 
conditions  appeared  to  be  near  death.  There  was 
very  little  excretion  of  the  organochlorine  pesti- 
cides during  the  depuration  phase  except  for  endo- 
sulfan. The  excretion  of  the  organochlorines  could 
be  described  reasonably  well  by  the  one-compart- 
ment model  (depuration  phase).  In  all  cases,  hy- 
poxia had  no  effect  on  the  excretion  rates.  Several 
anomalies  were  observed  in  the  DDT  experiments 
The  concentration  in  worms  was  maximum  after 
96  h  of  exposure  to  14C-DDT.  However,  maxi- 
mum concentration  of  DDT  in  worms  was 
reached  after  24  and  48  h  of  exposure  to  non- 
radiolabeled  DDT  in  normoxic  and  hypoxic  sea- 
water,   respectively.    By   96  h   the  concentrations 


had  dropped  significant!)  Uptake  of  radiouctivit) 
during  exposure  to  I4C-DD1  was  linear,  bul 
uptake  o\  DDI  dining  exposure  to  non-rudiola 
Ivied  DDI  was  not  \i  similui  exposure  conccn 
(rations  the  maximum  uptake  of  1)1)1  was  higher 
for  the  non-radiolabeled  exposure  than  foi  the 
ill  I  )l )  I  exposure  I  Ik-  maximum  uptake  o\'  diel- 
drin was  also  greater  during  exposure  to  non- 
radiolabeled  dieldrin  than  to  radiolabeled  dieldrin 
I  here  was  no  difference  Iii  uptake  rate  constants  of 
dieldrin  foi  worms  held  in  hypoxic  or  normoxic 
conditions  1  he  results  suggest  that  the  bioaccumu- 
lation rates  of  organochlorines  are  greutet  undei 
hypoxic  than  normoxic  conditions  for  N  virens 
This  probably  due  lo  increased  water  How  over 
the  parapodia  under  hypoxic  conditions  I  In-,  re- 
sponse is  nunc  effective  in  Inn  rows  than  in  the  free 
swimming  form  Thus  the  differences  in  uptake  of 
organochlorines  by  worms  may  he  quite  different 
ai  high  lide  compared  to  that  at  low  tide.  The 
results  did  not  indicate  a  relationship  between  the 
response  of  Nereis  lo  hypoxia  and  resistance  to  the 
toxic  effects  of  organochlorines.  (Alexander-PTT) 
W'88-06474 


TRACE  ELEMENTS  IN  FISH  FROM  THE  ARA- 
BIAN GULF  AND  THE  SHATT  AL-ARAB 
RIVER,  IRAQ, 

Basrah  Univ.  (Iraq).  Marine  Science  Centre. 

J.  Abaychi.  and  H.  T.  Al-Saad. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  40,  No.  2,  p  226-212 

February  1988.  1  fig.  2  tab,  7  ref. 

Descriptors:  'Heavy  metals,  'Arabian  Gulf,  'Shatt 
al-Arab  River.  'Fish,  'Path  of  pollutants.  'Bioac- 
cumulation. 'Population  exposure.  Sediments. 
Food  habits,  Food  chain.  Cadmium.  Cobalt.  Chro- 
mium. Copper.  Iron,  Manganese,  Nickel.  Lead, 
Vanadium,  Zinc,  Iraq,  Tissue  analysis. 

An  investigation  was  carried  out  on  the  concentra- 
tion of  Cd.  Co.  Cr.  Cu,  Fe.  Mn.  Ni,  Pb,  V  and  Zn 
in  the  following  fish  species  from  the  Arabian 
Gulf:  Tylosurus  strongylurus,  Eleuthcoronema  te- 
tradactum.  Pomadasys  arel,  Platycephalus  indicus, 
IHsha  elongata,  Thryssa  hamiltonh.  Anus  thalas- 
smus.  Acanthophagrus  luteus,  Johmeops  sina.  Liza 
dussumeiri,  Hilsa  ilisha.  Nematolosa  nasus  and  Oto- 
liths argenteus.  and  on  species  from  the  Shatt  al- 
Arab  River:  Mesopotamichthys  sharpeyi,  Barbus 
xanthopterus,  Barbus  scheich,  Aspius  vorax,  Cy- 
prinus  carpio,  and  Barbus  grypus.  Trace  element 
levels  in  sediment  samples  from  the  area  were  also 
determined.  Fish  and  sediments  were  collected 
from  the  Shatt  al-Arab  River  and  N.  W.  Arabian 
Gulf  (Khawr  al-Zubair  area)  during  January  1986. 
It  can  be  seen  that,  in  general,  concentrations  of 
Cd,  Mn,  Pb  in  species  studied  were  lower  than  the 
baseline  concentrations,  while  those  for  Co.  Cr. 
Cu.  N,  V  and  Zn  were  relatively  higher.  However, 
all  the  concentrations  obtained  are  much  lower 
than  those  reported  at  heavily  polluted  sites.  No 
significant  correlation  was  observed  between  trace 
element  concentrations  in  fish  muscles  and  their 
feeding  habits,  i.e..  pelagic,  filter  or  bottom  feeders 
or  between  the  concentrations  and  fish  positions  in 
the  food  chain,  i.e.,  herbivorous,  omnivorous  or 
carnivorous.  No  significant  differences  were  ob- 
served between  the  concentrations  of  trace  ele- 
ments in  sediments  from  the  Shatt  al-Arab  River 
and  those  from  N.  W.  Arabian  Gulf.  A  comparison 
of  the  concentrations  obtained  with  those  reported 
as  an  average  for  continental  crust  show  that  the 
concentrations  obtained  are,  in  general,  lower  indi- 
cating the  absence  of  pollution  by  trace  elements 
with  the  exception  of  Pb  in  the  Shatt  al-Arab  River 
which  shows  rather  high  concentrations.  This  may 
be  attributed  to  heavy  automobile  traffic  at  the  city 
of  Basrah.  (Alexander-PTT) 
W88-O6480 


ORGANOCHLORINE  PESTICIDE  RESIDUES 
IN  FISH  FROM  SOUTHERN  ITALIAN 
RIVERS, 

Naples    Univ.    (Italy).    1st.    di    Igiene    e    Medicina 

Preventiva. 

R.  Amodio-Cocchieri,  and  A.  Arnese. 

Bulletin     of    Environmental     Contamination     and 

Toxicology  BECTA6.  Vol.  40,  No.  2.  p  233-239 

February  1988.  1  fig.  3  tab.  1 1  ref. 


Sources  Of  Pollution — Group  5B 

Dest  riptors     M'estii  idi         Fish      Rivet        ii  ii . 

Path  i  -I   i"  illul  mi        Bii  w iluiii  in      l'i  ipula 

Hon  exposure.  Oi  g u  hi, p<  mntl      i  i    - 

analysis,  I  ndosulfun,  Mdrin   Hi  pi  u  hli  n    I  iticJ  in 
1)1)1 

I  he  occurrence  and  the  magnitude  ol  ihl uted 

pesticide  aquatic  pollution  in  southern   lialv    was 
evaluated  b)  th<  analysis  ol  some  permanent  i 
water  lish  species  Sampling  of  fish  came  from  foui 
rivers    in    continental    southern     Italy,    running 
through  the  Abruzzi,  I  azio,  (  ampanra  and  Basili- 

cata    regions    ( laugh. Voltui  hi  -    I  alon    and 

Sele    Garigliano,   Volturno  and  Sele  rivers  flow 

into    lineman   sea.   while   Calore    nvii    Hows   into 

Volturno.  Quantifiable  residues  ol  Aldrin,  Hepta- 
chlor  epoxide  and  DDI  group  were  found  in 
1009!  of  the  lishes  from  Garigliano  river  I  indane 
in  88< r.  Dieldr i  63%;  Heptachloi  in  2195  while 

Endosulfan    was    never    detected     Aldrin,    llcpla- 

chlor  epoxide  and  DDT  group  compounds  were 

delected  in  100%  of  fishes  from  Vollurno  nvci 
Detectable  levels  ot  Aldrin,  Dieldrin.  Heptachlor 
epoxide.  Lindane  and  DDT  group  pesticides  were 
present  in  100%  of  the  fishes  from  Calore  river.  In 
the  fishes  collected  from  Sele  river,  residues  of 
Heptachlor  epoxide  and  DDl  group  had  a  preva- 
lence of  100%.  DDT  group  and  Heptachlor  epox- 
ide are  the  compounds  found  more  frequently  in  all 
the  collected  fishes,  while  the  lowest  prevalence 
was  that  of  Endosulfan.  Residue  levels  of  DDT 
exceeded  m  any  case  the  combined  concentrations 
of  the  other  pesticides,  in  all  the  fishes  from  all  the 
sampling  locations.  Among  the  analyzed  fish  spe- 
cies, the  lowest  residue  levels  have  been  observed 
m  common  carp  and  in  tench.  The  prevalence  of 
the  monitored  organic  contaminants  was  quite 
higher  in  fishes  from  Calore  river  than  from  Garig- 
liano. Volturno  and  Sele  rivers.  The  analysis  of 
permanent  freshwater  fish  species  from  rivers  in 
southern  Italy  demonstrates  a  quite  low  level  of 
pollution  by  organochlorine  pesticides.  (Alexan- 
der-PTT) 
W88-06481 


AGRICULTURAL  RUNOFF  MODELING  IN  A 
SMALL  WEST  TENNESSEE  WATERSHED, 

Memphis  State  Univ..  TN.  Depl.  of  Civil  Engi- 
neering. 

L.  W.  Moore,  H.  Matheny.  T.  Tyree.  D.  Sabatim. 
and  S.  J.  Klaine. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5.  Vol.  60.  No.  2.  p  242-249,  Februarv 
1988.  11  fig.  5  tab.  18  ref. 

Descriptors:  'Agricultural  runoff.  'Hydrology, 
'Computer  programs.  'Watersheds,  'Model  stud- 
ies. Prediction.  Equations,  Field  tests.  Catchment 
areas.  Drainage.  Runoff.  Calibration.  Sediments. 
Simulation,  Atrazine.  Nitrogen.  Suspended  solids, 
Tennessee. 

The  application  of  Hydrological  Simulation  Pro- 
gram in  FORTRAN  (HSPF)  to  agriculture  runoff 
data  was  examined.  An  18  hectare  watershed 
planted  in  corn  was  secured  along  its  perimeter 
and  all  runoff  from  the  conventionally  tilled  field 
was  directed  to  a  single  discharge  structure 
equipped  with  an  H-flume.  continuous  flow  re- 
corder, and  automatic  sampling  equipment.  Data 
on  runoff,  suspended  solids,  nitrogen  forms,  and 
atrazine  over  a  19-month  period  were  used  to 
develop  a  preliminary  calibration  of  the  model. 
Simulation  of  runoff  and  sediment  was  generally 
good,  while  simulation  of  atrazine  and  soluble  ni- 
trogen forms  was  fair.  (Author's  abstract) 
W88-06493 


DISTRIBUTION  OF  PARTIAL  SUMS  WITH 
APPLICATIONS  TO  DAM  CAPACITY  AND 
ACID  RAIN, 

McGill  Univ..  Montreal  (Quebec). 

For  primary  bibliographic  entry  see  Field  7C. 

W88-06499 


TESTING  FOR  NON-LINEAR  SHIFTS  IN  STA- 
TIONARY PHI-MIXING  PROCESSES, 

McMaster  Univ..  Hamilton  (Ontario).  Dept  of  Ma- 
tematical  Sciences. 
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For  primary  bibliographic  entry  sec  Field  7C. 
W88-06500 


DYNAMIC-STOCHASTIC     APPROACH      FOR 
MODELLING  ADVECTION-DISPERSION 

PROCESSES  IN  OPEN  CHANNELS, 

Canada  Centre  for  Inland  Waters.  Burlington  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  2E. 
W88-06515 


ANALYSIS  OF  CURRENT  METER  DATA  FOR 
PREDICTING  POLLUTANT  DISPERSION, 

Georgia  Inst,  of  Tech..  Atlanta.  School  of  Civil 
Engineering. 
P.  J.  W.  Roberts. 

IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters.  October  6-8, 
1981.  Burlington.  Ontario.  Developments  in  Water 
Science.  No.  17.  Elsevier  Scientific  Publishing  Co.. 
New  York.  1982.  p  351-361.  6  fig.  5  ref. 

Descriptors:  "Dispersion.  "Current  meters.  *Path 
of  pollutants.  "Wastewater  outfalls.  *Water  cur- 
rents. Tides.  Wastewater  disposal.  Diffusion.  Tur- 
bulence. San  Francisco.  Pacific  Ocean,  Statistical 
analysis. 

Currents  were  measured  near  a  proposed  ocean 
outfall  in  the  Pacific  Ocean  off  San  Francisco  to 
examine  their  effects  on  the  design  and  transport  of 
the  discharged  sewage.  The  currents  are  discussed 
in  terms  of  their  low,  tidal,  and  high  frequency 
content.  The  tidal  currents  affect  the  wastewater 
on  time  scales  of  minutes  to  hours  after  release 
from  the  diffuser.  The  high  frequency  content  af- 
fects the  wastewater  on  time  scales  of  hours,  pri- 
marily through  turbulent  diffusion.  The  low  fre- 
quency currents  affect  the  long-term  buildup  of 
pollutants.  Two  distinct  periods  of  low  frequency 
current  behavior  exist.  One  had  fairly  rapid  cur- 
rents to  the  Northwest,  during  which  rapid  flush- 
ing of  the  discharge  site  existed.  These  currents 
would  be  well  approximated  by  the  first  compo- 
nent of  a  multiple  principal  component  analysis. 
During  the  other  periods,  which  can  last  for  sever- 
al weeks,  the  currents  were  slow  and  poorly  de- 
fined. Poor  flushing  would  be  expected  for  these 
periods,  and  the  multiple  principal  component 
analysis  may  not  be  useful  for  these  times.  (See  also 
W88-06496)  (Lantz-PTT) 
W88-06523 


NUTRIENT  TRENDS  AND  LAND  USE 
CHANGES  IN  SELECTED  WATERSHEDS  IN 
THE  LOWER  SUSQUEHANNA  RIVER  BASIN, 

Susquehanna  River  Basin  Commission.  Harrisburg, 

PA. 

R.  E.  Edwards,  and  E.  E.  Seay. 

Susquehanna  River  Basin  Commission  Publication 

No.  112.  December  1987.  108  p.  11  fig.  23  tab.  39 

ref.  append. 

Descriptors:  *Water  pollution  sources.  "Pennsyl- 
vania. "Water  quality.  "Susquehanna  River.  "Land 
use.  "Environmental  effects,  "Nonpoint  pollution 
sources,  Sherman  Creek,  Conewago  Creek,  Co- 
dorus  Creek,  Conestoga  River.  Yellow  Breeches 
Creek.  Phosphorus.  Ammonia.  Nitrogen  com- 
pounds. Inorganic  compounds.  Pollutant  load. 
Fate  of  pollutants,  Water  pollution  sources. 

Monthly  water  quality  data  from  ten  stations  in 
seven  watersheds  of  the  Lower  Susquehanna  River 
Basin  (Pennsylvania)  were  analyzed  for  trends  in 
total  phosphorus,  total  ammonia-nitrogen,  total  ni- 
trite-nitrogen, total  nitrate-nitrogen,  and  total  inor- 
ganic nitrogen  concentrations  and  loads.  Changes 
in  land  use  activities  in  six  counties  were  also 
investigated  to  make  land  use/nutrient  trend  com- 
parisons. Based  on  the  relationship  between  water 
quality  trends  and  land  use  changes,  a  majority  of 
the  streams  in  the  study  area  are  affected  by  non- 
point  sources  of  nutrients.  The  Conodoguinet 
Creek  is  primarily  affected  by  point  sources. 
Changes  in  the  water  quality  occurred  simulta- 
neously during  a  period  of  sewage  treatment  plants 
(STP)  installations  and  upgrades.  The  Carlisle  STP 
probably    had    the   greatest    impact    on   observed 


trends  in  nutrients.  Water  quality  data  from  Yellow 
Breeches  Creek  suggested  the  absence  of  major 
degrading  influences  and  limited  impacts  from 
man's  activities  due  to  the  large  proportion  of  the 
watershed  in  forest  areas.  The  implementation  of 
phosphorus  reduction  and  removal  techniques  at 
STPs  in  the  Swatara  Creek  watershed  coincided 
with  decreasing  trends  in  phosphorus  load. 
Streams  draining  agricultural  areas  of  the  water- 
shed exhibited  increasing  trends  in  nitrate-nitrogen 
and  inorganic  nitrogen  concentrations.  The  highest 
concentrations  and  loadings  of  nutrients  were  re- 
corded on  the  Conestoga  River,  largely  because  of 
intense  agricultural  activities.  The  Sherman  Creek 
watershed  is  characterized  as  a  rural,  mountainous 
region  with  small  isolated  areas  of  population  and 
agricultural  activities.  As  a  result,  the  surface 
waters  are  relatively  pristine.  The  evaluation  of  the 
water  quality  data  in  the  West  Conewago  Creek 
indicated  the  occurrence  of  nutrients  may  have 
resulted  from  agricultural  activities.  The  contribu- 
tion from  municipal  and  industrial  point  sources  is 
relatively  insignificant.  The  surface  waters  of  the 
Codorus  Creek  Watershed  suffer  from  nutrient  en- 
richment problems  associated  with  domestic 
sewage  and  industrial  waste  discharges,  urban 
runoff,  and  agricultural  sources.  In  summary,  the 
total  phosphorus  concentration  in  the  region  shows 
a  general  downward  trend  while  total  inorganic 
nitrogn  is  trending  upward.  The  results  of  statisti- 
cal analyses  indicate  that  the  majority  of  the  trends 
are  due  to  man's  activities.  (Lantz-PTT) 
W88-06548 


ACID  DEPOSITION:  A  CHALLENGE  FOR 
EUROPE. 

Available  from  the  National  Technical  Information 
Service.  Springfield,  VA.  22161,  as  DE87-751725. 
Price  codes  A18  in  paper  copy,  A01  in  microfiche. 
Proceedings  of  a  Symposium,  September  19-21, 
1983.  Karlsruhe,  West  Germany.  (1984).  429  p. 
Edited  by  H.  Ott,  and  H.  Stangl. 

Descriptors:  "Water  pollution  sources,  "Environ- 
mental effects,  "Conferences,  "Acid  rain.  Air  pol- 
lution. Path  of  pollutants.  Water  pollution  control, 
Water  pollution  prevention. 

Papers  given  at  a  symposium,  'Acid  Deposition:  A 
Challenge  for  Europe',  September  19-21.  1983,  are 
presented  in  this  volume.  Topics  of  the  symposium 
were:  (1)  origin,  transport,  conversion  and  deposi- 
tion of  air  pollutants;  (2)  effects  of  air  pollutants 
and  acid  deposition;  and  (3)  abatement  strategies. 
(See  W88-06560  thru  W88-06571)  (Lantz-PTT) 
W88-06559 


AIR  POLLUTION,  EMISSION  AND  AMBIENT 
CONCENTRATIONS, 

Norsk  Inst,  for  Luftforskning,  Kjeller. 

B  Ottar. 

IN:   Acid   Deposition:   A   Challenge   for   Europe. 

Proceedings  of  a   Symposium,   September    19-21, 

1983.  Karlsruhe,  West  Germany.  (1984).  p  33-47.  8 

fig,  4  tab,  30  ref. 

Descriptors:  "Acid  rain.  "Water  pollution  sources, 
"Air  pollution,  "Industrial  plants,  "Europe,  "Acidi- 
fication, Chemical  industry,  Volatile  organics.  Hy- 
drocarbons, Trace  elements,  sulfur  compounds.  Ni- 
trogen compounds. 

The  amounts  of  atmospheric  contaminants  released 
by  fuel  combustion,  industrial  production  and  the 
extensive  use  of  chemicals  make  it  necessary  to 
consider  seriously  the  capacity  of  the  atmosphere 
and  environment  to  receive  the  various  compo- 
nents without  substantial  adverse  effects.  Emis- 
sions, observed  concentrations  and  some  character- 
istics of  regional  air  pollution  in  Europe  are  dis- 
cussed in  relation  to  the  acidification  of  precipita- 
tion and  the  occurrence  of  photochemical  oxi- 
dants. Also,  the  emissions  of  volatile  hydrocarbons, 
halogenated  hydrocarbons  and  trace  elements  are 
considered.  Although  the  natural  emissions  of 
sulfur  and  nitrogen  compounds  integrated  over  the 
whole  earth  are  of  the  same  order  of  magnitude  as 
the  anthropogenic  emissions,  this  is  of  little  conse- 
quence. In  the  density  populated  and  highly  indus- 
trialized parts  of  Europe  the  anthropogenic  emis- 
sions are  the  only  cause  for  concern.  Annual  mean 


concentration  and  deposition  fields  for  the  air  pol- 
lutants show  evident  relations  to  the  emission  pat- 
terns for  the  same  substances.  Also  analysis  of  the 
short  term  variations  with  wind  direction  indicate 
the  location  of  the  major  sources.  Generally,  more 
detailed  information  is  required  concerning  the 
short  term  variations  of  all  the  factors  involved. 
This  also  concerns  the  emission  survey.  It  is  an 
important  point,  because  some  of  the  observed 
effects  may  depend  as  much  on  short  term  peak 
values  as  on  the  accumulated  impact  of  the  pollut- 
ants on  soil  and  water  chemistry.  (See  also  W88- 
06559)  (Lantz-PTT) 
W88-06560 


RESIDENCE  AND  TRANSPORT  OF  POLLUT- 
ANTS IN  THE  ATMOSPHERE  -  A  METEORO- 
LOGICAL PROBLEM, 

Royal  Netherlands  Meteorological  Inst.,  De  Bilt. 
J.  Van  Dop. 

IN:  Acid  Deposition:  A  Challenge  for  Europe. 
Proceedings  of  a  Symposium.  September  19-21, 
1983.  Karisruhe,  West  Germany.  (1984).  p  48-57.  3 
fig.  12  ref. 

Descriptors:  "Acid  rain.  "Path  of  pollutants,  "Air 
pollution,  "Meteorology.  Air  circulation.  Model 
studies,  Sulfur  compounds,  Nitrogen  compounds. 

A  review  is  given  of  some  of  the  problems  in- 
volved in  modelling  the  transport  of  air  pollution. 
The  complicated  atmospheric  flow  field  inhibits  an 
accurate  determination  of  the  fate  of  material  re- 
leased in  the  atmosphere.  Some  dynamical  proper- 
ties of  the  atmospheric  boundary  layer  are  ex- 
plained. There  are  two  fundamental  approaches  to 
the  description  of  atmospheric  transport:  the  La- 
grangian  approach  and  the  Eulerian  approach.  The 
former  is  conceptually  the  simpler  one;  it  consists 
of  the  description  of  the  motion  of  air  parcels, 
which  are  carried  along  by  the  mean  wind,  uptak- 
ing  and  depositing  pollutants  as  they  go.  In  the 
latter  approach,  the  modelling  domain  is  divided 
up  into  small  fixed  boxes.  The  pollutant  content  of 
each  box  is  determined  by  the  exchange  processes 
with  the  six  neighboring  boxes,  and  by  the  pres- 
ence of  sources  and  sinks  in  the  box.  Particular 
properties  of  both  approaches  are  discussed,  and  a 
review  is  given  of  recent  and  on-going  modelling 
activities.  Regarding  the  acid  deposition  problem  it 
is  pointed  out  that  simple  trajectory  models  de- 
scribe the  transport  (and  deposition)  of  sulfur  com- 
pounds with  an  accuracy  of  a  factor  two  or  better, 
when  yearly  averages  are  considered.  This  accura- 
cy might  be  feasible  for  nitrogen  related  com- 
pounds, too.  If  more  components  (e.g..  ozone  and 
related  compounds)  have  to  be  taken  into  consider- 
ation transport  modelling  becomes  progressively 
more  complex.  Finally,  it  is  observed  that  if.  in  the 
framework  of  policy  and  abatement  scenarios,  dif- 
ferent source  categories  have  to  be  distinguished, 
most  existing  models  would  have  inadequate  verti- 
cal and  horizontal  spatial  resolution.  (Long  range) 
transport  modelling,  however,  is  in  a  state  of  con- 
tinuous development.  It  will  remain  an  important 
tool  for  the  interpretation  of  ambient  measure- 
ments. For  the  determination  of  dry  deposition, 
atmospheric  modelling  is  vital,  since  reliable  meas- 
urements are  difficult  to  carry  out  and  still  not 
conclusive.  (See  also  W88-06559)  (Lantz-PTT) 
W88-06561 


FORMATION   OF   ATMOSPHERIC   ACIDITY. 

UKAEA  Atomic  Energy  Research  Establishment. 

Harwell  (England). 

R.  A.  Cox,  and  S.  A.  Penkett. 

IN:    Acid    Deposition:    A   Challenge    for    Europe. 

Proceedings  of  a   Symposium.   September    19-21, 

1983.   Karlsruhe.  West  Germany.  (1984).  p  58-81. 

10  fig,  2  tab,  78  ref. 

Descriptors:  "Water  pollution  sources.  "Acid  rain, 
"Chemical  reactions,  "Oxidation.  Photochemistry. 
Nitrogen  compounds.  Air  pollution.  Sulfur  com- 
pounds. Path  of  pollutants.  Aerosols, 

Atmospheric  oxidation  is  a  natural  process  which 
is  largely  driven  by  photochemistry.  In  the  case  of 
oxides  of  nitrogen  and  sulfur  emitted  from  the 
combustion  of  fossil   fuels,  oxidation   leads  to  the 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


formal  ion  of  Mixing  acids  which  cuuse  ucidificution 
of  ruin  in  areus  fai  removed  from  theii  sources 
The  mechanisms  of  the  v  hi  ious  oxidation  processes 
are  dealt  with  in  ilns  paper  I  luv  can  occur  in  ilk- 
gas  phase,  in  liquid  droplets  01  possibly  on  the 
surface  of  some  aerosol  particles  rhey  are  very 
complex  and  involve  free  radicals,  such  as  the 
hydroxy  I  radical,  strong  oxidant  molecules,  such  as 
ozone  and  hydrogen  peroxide,  and  transition  metal 
catalysts  (See  also  w  88  06559)  (1  antz-PTT) 
w  88  06562 


INVESTIGATION  OF  THE  WET  AND  DRV 
DEPOSITION  OF  ACIDIC  AND  HEAVY- 
METAL  COMPONKNTS. 

Frankfurt  Uni\    (Germany,  IK).  Inst    fuer  Me- 

teorologie  und  Geophysik 

H.  W.  Georgii,  E.  Rohbock,  and  C.  Perseke 

IN:  Acul   Deposition:   A  Challenge  for  Europe 

Proceedings  of  a  Symposium,  September   19-21, 

1983   Karlsruhe,  West  Germany.  (1984).  p  82-101. 

1 1  fig,  3  lab.  20  ref. 

Descriptors  *Air  pollution,  'Path  of  pollutants, 
•Acid  rain.  "Trace  gases.  *Heavy  metals,  *West 
Germany.  Water  pollution  sources,  Trace  ele- 
ments, Precipitation,  Aerosols.  Particle  size. 

The  transfer  of  reactive  atmospheric  trace-gases 

and  of  aerosols  from  the  atmosphere  to  the  earth 
surface  is  carried  out  by  dry  and  wet  deposition. 
Wet  deposition  can  be  recognized  as  the  product 
of  the  precipitation  rale  and  the  concentration  of 
trace  substances  in  precipitation.  The  regional  wet 
and  dry  deposition  of  acidic  compounds  and  of 
heavy  metal-aerosols  resulting  from  measurements 
in  a  network  in  the  Federal  Republic  of  Germany 
are  discussed  and  compared  with  available  data 
from  other  parts  of  Europe.  Maxima  of  wet  deposi- 
tion are  found  in  polluted  areas  with  high  concen- 
trations of  trace  substances  in  rain  but  also  in 
nonpolluted  areas  with  elevated  precipitation  rate. 
With  respect  to  the  ratio  of  wet  to  dry  deposition 
of  heavy  metal  aerosols,  the  size  range  of  the 
relevant  particles  is  of  major  importance.  Metals 
bound  on  submicron  particles  are  primarily  re- 
moved by  wet  deposition,  while  metals  bound  on 
coarse  particles  are  predominantly  removed  by  dry 
deposition.  (See  also  W88-06559)'(Lantz-PTT) 
W88-06563 


FACTORS  CONFOUNDING  EVALUATION  OF 
AIR  POLLUTION  STRESS  ON  FORESTS:  POL- 
LUTION INPUT  AND  COMPLEXITY, 

Yale  Univ..  New  Haven.  CT.  School  of  Forestry 

and  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5C 

W88-06566 


EFFECTS      OF      ACID      DEPOSITIONS      ON 
AQUATIC  ECOSYSTEMS, 

Swedish    Environmental    Research    Inst..    Goete- 

borg. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-06567 


ECOLOGICAL  EFFECTS  OF  DEPOSITED  SUL- 
PHUR  AND  NITROGEN  COMPOUNDS, 

Department  of  the  Environment.   London  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  5C. 
W88-06571 


GROUNDWATER    CHEMISTRY     AT    YUCCA 
MOUNTAIN,  NEVADA,  AND  VICINITY, 

Los  Alamos  National  Lab.,  NM. 

For  primary  bibliographic  entry  see  Field  ">F 

W88-06601 


DEVELOPMENT  OF  A  COMPUTERIZED 
DATA  BASE  FOR  LOW-LEVEL  RADIOACTIVE 
WASTE  LEACHING  DATA:  TOPICAL 
REPORT, 

Brookhaven  National  Lab..  Upton,  NY.  Dept.  of 

Nuclear  Engineering. 

For  primary  bibliographic  entry  see  Field  7C 

W88-06604 


(.KOI  \l)\\  Ml  K  MOMIOKIM.  II  WDIIOOk 
IOR  COM  WD  Oil.  Ml  Ml  DEVELOP- 
MENT, 

K. mi. in  I  empo.  Santa  Barbara,  <   \ 

Fot  primary  bibliographic  entry  «i  I  ield     \ 

\\  ss  06605 


IMPACT    OF     PESTICIDES    ON     ground 

w  \i  I  K  CONTAMINATION, 

I  nvironmental  Research  I  ab„  Athens,  GA 

R.  F.  Ousel,  and  C.  N.  Smith. 

Available  from  the  National  Technical  Information 

Service.  Springfield,  VA.  22161,  as  PB87-199592. 

l'nce  codes  A02  in  paper  copy,  At) I  in  microfiche 

EPA  Report  No.  HPA/600/D-87/19.S..  1987    n  n, 

1 5  ref 

Descriptors:  *  Pesticides.  'Water  pollution  sources, 
♦Groundwater  pollution.  *Water  pollution  effects, 
Agriculture.  Solute  transport.  Water  supply, 
Aquifers.  Toxicity, 

An  overview  is  presented  of  pesticide  use  and 
groundwater  contamination  since  the  publication 
of  'Silent  Spring.'  Progress  in  evaluation  of  this 
environmental  problem  is  described,  and  some  po- 
tential future  issues  are  outlined.  From  the  analysis 
of  past  and  present  pesticide  use  for  agriculture, 
several  conclusions  were  drawn:  (1)  Pesticide  char- 
acteristics have  changed  from  the  nearly  water- 
insoluble,  strongly  sorbed,  nonmobile  compounds 
of  the  past  to  more  water-soluble,  slightly  sorbed. 
mobile  compounds;  (2)  Groundwater  contamina- 
tion by  pesticides  produced  and  used  through  the 
1960s  probably  was  not  an  environmental  problem; 
(3)  Groundwater  contamination  by  pesticides  cur- 
rently produced  and  used  is  an  environmental 
problem;  (4)  Low-level  residues  of  pesticides  iden- 
tified in  groundwater  generally  may  not  present 
acute  toxicity  problems,  but  chronic  effects  will 
likely  be  of  concern  (assuming  the  toxicity  is 
known);  (5)  Groundwater  contamination  from  pes- 
ticide use  does  not  necessarily  mean  that  drinking 
water  supplies  will  be  affected  unless  the  ground- 
water is  the  supply  source.  Privately  owned  shal- 
low wells  in  unconfined  aquifers  are  probably  at 
greater  risk  than  large  municipal  wells  in  deeper, 
confined  aquifers;  and  (6)  Groundwater  contamina- 
tion by  pesticides  involves  some  risk  (pesticides  by 
definition  create  this  risk)  and  probably  will  have 
to  be  evaluated  carefully  in  view  of  this  risk  poten- 
tial. Pesticides  account  for  20%  of  the  total  agri- 
cultural chemical  market,  and  some  370,000  metric- 
tons  of  chemicals  involving  approximately  600 
active  ingredients  are  currently  applied  to  agricul- 
tural land.  (Lantz-PTT) 
W88-06624 


HEAVY  METALS  IN  FINFISH  AND  SELECT- 
ED MACROINVERTEBRATES  OF  THE 
LOWER  HUDSON  RIVER  ESTUARY, 

Montclair  State  Coll.,  Upper  Montclair,  NJ.  Dept. 

of  Biology. 

S.  J.  Koepp,  E.  D.  Santoro,  and  G.  DiNardo. 

IN:  Fisheries  Research  in  the  Hudson  River.  State 

University  of  New  York   Press,  Albany.   1988.  p 

273-286,  3  fig,  4  tab. 

Descriptors:  *Fish,  "Hudson  River,  "Heavy 
metals,  "Crustaceans,  "Mollusks,  Estuaries,  "Path 
of  pollutants.  Mercury.  Cadmium.  Lead.  Zinc, 
Copper.  Arsenic,  Bioaccumulation.  Biological 
magnification.  Bass.  Crabs,  Perch,  Herring.  Floun- 
ders. Eel.  Mussels,  Shrimp. 

Seasonal  samples  of  finfish.  crustaceans,  and  bi- 
valves were  taken  at  four  New  Jersey  sites  along 
the  Hudson  River  estuary  and  were  analyzed  for 
levels  of  six  heavy  metals.  With  the  exception  of 
Hg  (and  to  a  lesser  extent,  Zn  and  Cu),  metal 
concentrations  were  similar  to  levels  reported  for 
the  same  species  throughout  New  Jersey.  Cadmi- 
um concentrations  in  excess  of  0.2  ppm  were  occa- 
sionally observed  among  striped  bass  and  Atlantic 
silversides.  The  highest  levels  of  Pb  were  found  in 
predators  such  as  the  bluefish  and  striped  bass. 
Blue  crabs,  blueback  herring,  and  mummichog  had 
the  highest  averages  of  mean  Zn  concentrations.  In 
general,  specimens  of  any  species  from  the  upper 
New  York  Bay  had  greater  average  concentrations 
of  Zn  than  the  same  species  from  stations  in  the 
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lowct  Hudson  Rivet   While  the  o     rail  i 
concentration  fot  the  Alluntii    hct  i  in«  wa     H.0 
ingli    pooled  wholi   bod      gmpli    oi  thi      pi    ii 
from  <  '.iMii  (  ove  had  I  !8  I  ppm  (  u   I  Inl  t  a  fev 

spci  us  had  As  conccnl  i. u  ions  iii  excess  ol  ilu    \,  « 

Jersey  statewide  average.  American  eels  at  D.70 
ppm  and  mummichogs  ut  n  52  ppm  had  thi  highi  i 
ragi  concentrations  of  As  in  the  lowei  Hudson 
i' i  i  i  siiuuy  Several  samples  ol  striped  buss  and 
bluefish  from  Caven  Cove  had  As  levels  in  ices 
of  I  0  ppm,  Ilu-  species  mosi  frequently  encoun- 
tered at  a  majority  ol  the  stations  were  assigned  to 

trophic  categories  on  the  basis  of  fei \  pi   i  i 

ences  ol  different  si/c  classes  .is  follows  pis.  i  on 
invertivores,  planktivores,  scavengers,  detritivores, 
and  filter  feeders  Trophic  histograms  fot  Zn,  <  u, 
and  As  show  that  both  Zn  and  (  u  concentrations 
are  significantly  greater  for  all  trophic  groups  in 
Upper  New  York  Bay  than  in  the  two  lower 
Hudson  River  stations.  As  concentrations  are  vari- 
able and  show  no  clear  pattern  either  for  trophic 
groups  or  between  locations  (Sec  also  W88-06638) 
(Geiger-PTT) 
W88-06646 


RECENT  DISSOLVED  OXYGEN  TRENDS  IN 
THE  HUDSON  RIVER, 

J.  A.  Leslie.  K.  A.  Abood,  E.  A.  Maikish.  and  P.  J. 

Keeser. 

IN:  Fisheries  Research  in  the  Hudson  River.  Stale 

University  of  New  York   Press.  Albany.    1988.   p 

287-303.  8  fig,  1  tab. 

Descriptors:  "Dissolved  oxygen,  "Hudson  River. 
"Estuaries.  "Fisheries.  "Wafer  quality.  Manage- 
ment planning.  Evaluation.  Research  priorities. 
Hydrologic  data  collections.  Water  quality  con- 
trol. Seasonal  variation.  Environmental  impact 
statement.  Monitoring. 

Recent  trends  in  water  quality  data  along  the 
Hudson  River  were  examined  to  identify  environ- 
mental problem  spots,  evaluate  the  effects  of  envi- 
ronmental management  programs,  determine 
whether  previous  conclusions  are  supported  or 
rejected  by  the  new  data,  and  define  the  need  for 
future  analyses.  Several  comprehensive  and  easily 
accessible  data  bases  were  selected  to  provide  a 
general  idea  of  how  riverwide  dissolved  oxygen 
(DO)  profiles  changed  in  the  Hudson  River  during 
the  I970's.  DO  levels  in  the  Hudson  River  showed 
a  distinct  seasonal  variation.  During  the  winter  and 
spring,  when  flows  were  high  and  temperatures 
were  low,  DO  levels  were  in  the  9.0  mg/1  -  12.0 
mg/1  range  over  most  of  the  river.  A  riverwide 
decrease  in  DO  was  observed  during  the  summer, 
with  sags  close  to  or  below  the  state  standard 
observed  at  Albany  and  New  York  City.  The  mid- 
river  levels  were  comparatively  higher  than,  and 
showed  seasonal  variations  similar  to.  those  at  the 
head  and  mouth  of  the  estuary.  Care  must  be  taken 
not  to  extrapolate  worst  case  conditions  through 
time  or  space  without  sufficient  data.  The  effects 
of  environmental  variables,  particularly  freshwater 
flow,  on  DO  levels  should  be  considered  when 
making  management  decisions.  It  is  recommended 
that  scattered  databases  be  consolidated  into  a 
single  riverwide  data  base  for  ready  access.  (See 
also  W88-06638)  (Geiger-PTT) 
W88-06647 


PCB  PATTERNS  IN  HUDSON  RIVER  FISH:  I. 
RESIDENT  FRESHWATER  SPECIES, 

Russell  Sage  Coll.,  Troy,  NY.  Dept.  of  Chemistry. 
R.  W.  Armstrong,  and  R.  J.  Sloan. 
IN    Fisheries  Research  in  the  Hudson  River.  State 
University   of  New   York   Press,   Albany.    1988.   p 
304-324,  5  fig.  6  tab. 

Descriptors:  "Polychlorinated  biphenyls,  "Aro- 
clors,  "Hudson  River,  "Fish,  "Bioaccumulation. 
"Path  of  pollutants.  Distribution  patterns.  Tissue 
analysis.  Water  pollution  effects.  Temporal  distri- 
bution. Spatial  distribution.  Lipids.  Fluvial  sedi- 
ments. 

Studies  on  polychlorinated  biphenyl  (PCB)  pat- 
terns in  resident  freshwater  fishes  were  carried  out 
as  part  of  the  Hudson  River  fish-monitoring 
project    as    a    condition    of   the    1975    Settlement 
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agreement  signed  by  General  Electric  Corporation 
and  the  New  York  State  Department  of  Environ- 
mental Conservation.  Results  showed  that  standard 
fillets  of  resident  Hudson  River  fish  contain  PCB 
concentrations  that  are  highly  correlated  with  their 
lipid  contents,  and  are  typically  unrelated  to  the 
size  of  the  fish.  Lipid-based  accumulation  arises 
because  of  a  relatively  rapid  PCB  uptake  by  fish 
exposed  to  spatially  uniform  fluxes  of  lipophilic 
PCB.  Between  1977  and  1978.  total  lipid-based 
PCB  declined  an  average  of  34%  per  year  in 
comparable  populations  of  resident  species  from 
Stillwater  south  to  Catskill.  These  PCB  declines 
have  resulted  from  sharply  declining  rates  of  accu- 
mulation of  Aroclor  1016.  Fish  levels  of  Aroclor 
1254.  the  more  highly  chlorinated  mixture,  did  not 
decline  appreciably  in  resident  fish  between  1977 
and  1980.  Declining  patterns  of  PCB  contamina- 
tion have  appeared  during  a  period  of  stable  flow 
conditions,  and  do  not  reflect  the  potential  impact 
of  floodwater  resuspension  of  sedimentary  PCB 
residues.  In  spite  of  major  declines.  PCB  levels  in 
the  flesh  of  nearly  all  fish  sampled  between  Fort 
Edward  and  Troy  continue  to  exceed  FDA  limits 
as  do  a  number  of  lipid-rich  resident  species  from 
the  lower  river.  (See  also  W88-06638  and  W88- 
06649)  (Author's  abstract) 
W88-06648 


PCB  PATTERNS  IN  HUDSON  RIVER  FISH:  II. 
MIGRANT  AND  MARINE  SPECIES, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany. 

R.  J.  Sloan,  and  R.  W.  Armstrong. 
IN:  Fisheries  Research  in  the  Hudson  River.  State 
University  of  New  York   Press.  Albany.   1988.   p 
325-350.  4  fig.  8  tab. 

Descriptors:  *Polychlorinated  biphenyls,  "Aro- 
clors.  *Fish.  "Hudson  River.  *Bioaccumulation. 
*Path  of  pollutants.  Bioindicators.  Temporal  distri- 
bution. Spatial  distribution.  Distribution  patterns. 
Tissue  analysis.  Sturgeon,  Lipids.  Marine  animals, 
Alewife.  Smelt,  Herring.  Shad.  Crab. 

Studies  were  conducted  to  determine  if  the  poly- 
chlorinated  biphenyl  (PCB)  accumulation  pattern 
in  migrant  species  is  similar  to  that  of  resident 
species  in  the  Hudson  River,  to  evaluate  particular 
species  as  indicators  for  describing  further  trends 
in  PCB  contamination,  and  to  document  current 
PCB  concentrations  in  a  variety  of  species,  includ- 
ing those  where  insufficient  temporal  data  are 
available  to  evaluate  trends  in  PCB  levels.  Results 
showed  that  there  have  been  substantial  declines  in 
PCB  contamination  in  fish  since  1977.  but  concen- 
trations of  PCB  in  the  lipids  are  still  an  order  of 
magnitude  higher  than  background  levels.  Delines 
in  PCB  levels  of  migrant  and  marine  species  is  due 
to  the  reduction  of  Aroclor  1016.  Average  annual 
percent  declines  for  total  PCB,  Aroclor  1016.  and 
Aroclor  1254  have  been  28%,  42%.  and  5%.  re- 
spectively. PCB  concentration  patterns  in  migrant 
and  marine  species  usually  were  similar  to  those  of 
resident  and  freshwater  forms.  Modifications  of  the 
normal  accumulation  pattern  were  evident  in  four 
migrant  species  that  briefly  enter  the  Hudson 
River  to  spawn  and  feed  only  minimally  while 
they  are  in  the  river.  PCB  concentrations  in  these 
species  were  inversely  related  to  body  size.  The 
order  of  PCB  concentration  was:  rainbow  smelt  > 
blueback  herring  =  alewife  >  male  American 
shad  >  female  shad.  In  general.  PCB  concentra- 
tions in  a  given  species  were  slightly  higher  in 
upstream  locations.  Limited  data  indicated  little 
variation  between  body  organs  when  PCB  concen- 
tration was  expressed  on  a  lipid  basis.  The  Ameri- 
can eel  and  blue  crab  hepatopancreas  had  PCB 
concentrations  >  5  ppm.  Striped  bass  had  average 
PCB  levels  of  about  5  ppm  while  Atlantic  stur- 
geon, shortnose  sturgeon,  blueback  herring,  ale- 
wife. American  shad,  rainbow  smelt.  Atlantic 
tomcod.  and  juvenile  bluefish  have  PCB  levels  of 
<  5  ppm.  (See  also  W88-06638  and  W88-06648) 
(Geiger-PTT) 
W88-06649 


PCBS  AND  THE  ENVIRONMENT. 

Volume  I  of  a  Three  Volume  Set.  CRC  Press,  Inc.. 
Boca  Raton.  FL.  1986.  228  p.  Edited  by  John  S. 
Waid. 


Descriptors:  *Polychlorinated  biphenyls,  *Aro- 
clors,  "Environmental  effects.  *Path  of  pollutants, 
*Bioaccumulation,  Water  pollution  effects.  Envi- 
ronmental impact  statement.  Biodegradation.  Food 
chains.  Air  pollution.  Aquatic  life.  Monitoring.  Ec- 
ological effects.  Soil  contamination. 

This  first  volume  of  a  three  volume  set  contains  ten 
chapters  highlighting  research  on  polychlorinated 
biphenyls  (PCBs)  and  an  extensive  subject  index. 
Topics  covered  in  the  chapters  include:  analytical 
chemistry  of  PCBs:  chemistry  and  properties  of 
PCBs  in  relation  to  environmental  effects:  the  reli- 
ability of  PCB  analysis;  atmospheric  transport  of 
PCBs  to  the  oceans;  solubility  and  soil  mobility  of 
PCBs;  factors  controlling  bioaccumulation  of 
PCBs;  factors  controlling  bioaccumulation  in  food 
chains;  distribution,  behavior,  and  load  of  PCBs  in 
the  oceans;  environmental  monitoring  of  PCBs  in 
terrestrial  and  aquatic  organisms;  and  nonmelabo- 
lic  alteration  of  PCBs.  (See  W88-06652  thru  W88- 
06653  and  W88-06664)  (Geiger-PTT) 
W88-06651 


CHEMISTRY  AND  PROPERTIES  OF  PCBS  IN 
RELATION  TO  ENVIRONMENTAL  EFFECTS, 

Connecticut     Agricultural     Experiment     Station. 

New  Haven. 

B.  L.  Sawhney. 

IN:  PCBs  and  the  Environment.  Volume  I  of  a 

Three  Volume  Set.  CRC  Press,  Inc.,  Boca  Raton, 

FL.  1986.  p  47-64,  8  fig,  4  tab,  79  ref 

Descriptors:  "Polychlorinated  biphenyls.  "Envi- 
ronmental effects,  "Path  of  pollutants,  "Fate  of 
pollutants,  "Biodegradation.  "Physical  properties, 
"Aroclors,  Chemical  properties.  Sorption.  Solubili- 
ty, Aromatic  compounds.  Chlorinated  hydrocar- 
bons. 

Polychlorinated  biphenyls  (PCBs)  are  a  class  of 
synthetic  chlorinated  organic  compounds  with  bi- 
phenyl as  the  basic  structural  unit.  Synthesis  of 
most  of  the  209  chlorobiphenyls  has  been  accom- 
plished by  use  of  several  preparation  methods: 
phenylation  or  arylation  of  aromatic  compounds, 
condensation  reactions,  and  chlorination  of  bi- 
phenyl. Chlorination  of  biphenyl  in  the  presence  of 
a  catalyst,  such  as  iron  filings  or  iron  chloride  is 
used  for  industrial  preparations  of  PCBs.  Solubility 
of  PCBs  in  water  and  in  organic  solvents,  such  as 
lipids,  greatly  influence  their  transport  and  persist- 
ence in  the  environment.  PCBs  have  very  low 
vapor  pressures  which,  like  their  solubiltiy  in 
water,  decrease  with  increased  chlorination.  While 
vaporization  of  PCBs  sorbed  on  soil  and  sediment 
surfaces  is  reduced,  their  vaporization  from  aque- 
ous solutions  is  anomously  high,  given  their  low 
vapor  pressure  and  high  molecular  weight.  Trans- 
port and  fate  of  PCBs  in  aquatic  systems  and  their 
partitioning  in  different  compartments  of  the  envi- 
ronment depend  to  a  large  degree  on  the  sorption- 
desorption  reactions.  In  general,  sorption  increases 
with  increase  in  chlorine  content  of  the  chlorobi- 
phenyl.  and  with  surface  area  and  organic  carbon 
of  the  sorbent.  The  environmental  breakdown  of 
PCBs  by  photochemical  degradation,  biodegrada- 
tion. and  thermal  degradation  and  some  degrada- 
tion products  are  considered.  (See  also  W88-06651) 
(Geiger-PTT) 
W88-06652 


ATMOSPHERIC  TRANSPORT  OF  PCBS  TO 
THE  OCEANS, 

Texas  A  and  M  Univ..  College  Station.  Dept.  of 

Oceanography. 

E.  Atlas.  T.  Bidleman,  and  C.  S.  Giam. 

IN:  PCBs  and  the  Environment.  Volume  I  of  a 

Three  Volume  Set.  CRC  Press,  Inc..  Boca  Raton. 

FL.  1986.  p  79-100.  11  tab.  121  ref. 

Descriptors:  "Polychlorinated  biphenyls.  "Air  pol- 
lution, "Deposition,  "Path  of  pollutants.  "Models. 
Precipitation.  Aroclors.  Separation  techniques. 
Monitoring.  Ocean  circulation.  Marine  environ- 
ment. Model  studies. 

The  collection  techniques,  concentration,  and  dep- 
osition of  polychlorinated  biphenyls  (PCBs)  from 
the  atmosphere  are  examined.  Suitable  collection 
and  analytical  techniques  are  available  to  measure 


low  concentrations  of  PCBs  in  the  ambient  atmos- 
phere. Direct  determinations  of  wet  deposition  of 
PCB  are  rare,  and  there  is  still  controversy  con- 
cerning measurement  and  interpretation  or  dry 
deposition  of  atmospheric  PCBs.  Available  data  of 
PCB  concentrations  indicate  an  atmospheric  reser- 
voir size  of  approximately  770000  kg.  This  reser- 
voir is  small  compared  to  other  reservoirs  of 
mobile  PCBs  in  the  environment.  However,  the 
atmosphere  is  still  a  major  transport  mechanism  for 
distributing  PCBs  throughout  the  environment.  It 
is  estimated  here  that  up  to  98%  of  the  PCBs 
entering  the  oceans  is  currently  being  deposited 
from  the  atmosphere.  A  maximum  atmospheric- 
input  of  1700  tons/year  of  PCB  is  calculated.  The 
most  important  mechanism  for  depositing  PCBs 
from  the  atmosphere  to  the  ocean  surface  are  gas 
exchange  and  washout  of  particulate  PCBs.  Wash- 
out of  gas-phase  PCB  is  negligible.  Dry  deposition 
of  particulate  PCBs  is  only  5  to  10%  of  the  wet 
deposition.  However,  there  are  still  numerous  un- 
certainties in  the  picture  of  PCB  exchange  with  the 
ocean.  The  magnitude  of  PCB  gas  exchange  with 
ocean  surface  waters  is  largely  uncertain.  Also,  the 
model  presented  here  is  based  on  average  proper- 
ties and  ignores  temporal  and  regional  differences 
in  PCB  transfer.  Factors  such  as  air  temperature, 
wind  speed,  storm  frequency,  rainfall  rate,  and 
other  meteorological  factors  will  exert  an  impor- 
tant influence  on  the  pattern  and  rates  of  PCB 
movement  over  the  oceans  and  need  to  be  consid- 
ered in  a  detailed  picture  of  PCB  cycling  between 
the  oceans  and  the  atmosphere.  However,  such  a 
model  will  require  more  measurements  of  PCBs  in 
the  marine  environment  than  are  available.  Finally, 
mass  balance  considerations  should  be  applied  to 
models  of  PCB  cycling  to  set  limits  on  observed 
and  estimated  concentrations  and  transport  rates  in 
the  oceans.  (See  also  W88-06651)  (Author's  ab- 
stract) 
W88-06653 


SOLUBILITY  AND  SOIL  MOBILITY  OF  POL- 
YCHLORINATED BIPHENYLS, 

Illinois  State  Water  Survey/Illinois  State  Geologi- 
cal Survey.  Champaign. 
S.  F.  J.  Chou,  and  R.  A.  Griffin. 
IN:  PCBs  and  the  Environment.  Volume  I  of  a 
Three  Volume  Set.  CRC  Press.  Inc.,  Boca  Raton. 
FL.  1986.  p  101-120,  8  fig,  7  tab.  64  ref. 

Descriptors:  "Polychlorinated  biphenyls,  "Aro- 
clors. "Sorption.  "Soil  contamination,  "Leaching, 
"Landfills.  "Path  of  pollutants.  Absorption,  Solu- 
bilty.  Soil  organic  matter.  Organic  carbon.  Regres- 
sion analysis.  Organic  solvents.  Leachates. 

Aqueous  solubilities  of  polychlorinated  biphenyls 
(PCBs)  are  low.  ranging  from  2.7  ppb  for  Aroclor 
1260  to  3500  ppb  for  Aroclor  1221.  Water-soluble 
PCBs  are  richer  in  lower  chlorinated  isomers  than 
were  the  original  PCB  fluids.  PCBs  are  strongly 
sorbed  by  earth  materials.  There  is  a  very  high 
direct  correlation  between  the  total  organic  carbon 
content  of  the  soil  and  the  amount  sorbed.  The 
sorption  and  retention  of  PCBs  by  soils  and  soil 
constituents  are  influenced  by  the  number  of  chlo- 
rine atoms  in  the  molecule,  the  more  highly  chlor- 
inated derivatives  being  more  tenaciously  held.  A 
linear  regression  relation  for  sorption  of  PCBs 
expressed  on  a  unit  carbon  basis  as  a  function  of 
water  solubility  is  presented.  The  correlation  of 
sorption  with  compound  n-octanol/water  partition 
coefficients  was  also  examined.  PCBs  are  not  read- 
ily mobile  in  soils  when  leached  with  aqueous 
solutions  such  as  water  or  sanitary  landfill  lea- 
chates but  are  highly  mobile  when  leached  with 
organic  solvents.  Mobility  of  PCBs  is  proportional 
to  their  solubility  in  the  leaching  solvent  and  to  the 
soil  organic  matter  content.  (See  also  W88-06651) 
(Author's  abstract) 
W88-06654 


FACTORS    CONTROLLING    BIOACCUMULA- 
TION OF  PCBS. 

Government  Chemical  Lab.,  Brisbane  (Australia). 
G.  R.  Shaw,  and  D.  W.  Connell. 
IN:  PCBs  and  the  Environment.   Volume  I  of  a 
Three  Volume  Set.  CRC  Press.  Inc..  Boca  Raton. 
FL.  1986.  p  121-133,  5  fig.  3  tab.  59  ref 
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Descriptors:  'Bionccumulution.  'Polychlorinuted 
biphenyls,  »Pnth  of  pollutants.  Physicochemical 
properties.  Models,  rhermodynumics,  Solubility, 
Absorption  Food  chains,  Lipids.  Biological  mag 
nification.  Entropy,  tiills 

Some  physical  hemical  factors  affecting  the  uptake 
of  polychlorinuted  biphenyls  (PCBs)  in  biota  are 
examined.  I  ptake  of  PCBs  b\  terrestrial  organisms 
occurs  bj  absorption  of  PCBs  in  the  atmosphere 
through  the  lung  walls  01  epidermis,  or  by  con- 
sumption of  food  containing  PCBs  and  passage 
through  the  stomach  walls.  Uptake  of  PCBs  in 
aquatic  organisms  occurs  In  absorption  of  PCBs  in 
the  watei  mass  through  the  gills  01  epidermis,  01 
In  consumption  of  contaminated  food,  rhe  degree 
of  chlorination  of  the  PCB  molecule  affects  bioac- 
cumulation  with  the  penta-  and  hexachloro  isomers 
being  accumulated  to  the  greatest  extern.  The  hal- 
flives  of  various  PCBs  in  organisms  are  related 
exponentially  to  then  degree  of  chlorination  by 
weight.  The  n-octanol/water  partition  coefficient 
ol  the  PCB  molecule  can  be  used  to  estimate 
hioaccumulation  of  PCBs  in  aquatic  organisms 
The  log  retention  time  of  lipophilic  compounds  is 
linearis  related  to  the  log  n-oclanol/water  parti- 
tion coefficient.  The  stereochemistry  of  the  PCB 
molecules  affects  the  strength  of  adsorption  of 
these  compounds  onto  surfaces.  The  most  planar 
molecules  are  most  strongly  absorbed  and  those 
with  more  irregular  shapes,  particularly  the  two 
aromatic  rings  out  of  plane  are  comparatively 
weakly  adsorbed.  Since  adsorption  processes  in- 
volve a  decrease  in  free  energy,  the  heat  of  adsorp- 
tion can  give  some  index  of  the  strength  of  bind- 
ing. The  thermodynamics  of  PCB  accmumulation 
in  fish  is  reviewed.  A  number  of  models  have  been 
developed  which  provide  a  reasonably  accurate 
representation  of  the  bioaccumualtion  mechanism. 
The  use  of  first  order  kinetics  with  a  variety  of 
different  compartments  within  the  organism  prob- 
ably provides  the  most  accurate  model.  (See  also 
W8S-06651)  (Geiger-PTT) 
W88-06655 


FACTORS  CONTROLLING  PCBS  IN  FOOD 
CHAINS, 

Government  Chemical  Lab..  Brisbane  (Australia). 
G.  R.  Shaw,  and  D.  W.  Connell. 
IN:  PCBs  and  the  Environment.  Volume  I  of  a 
Three  Volume  Set.  CRC  Press.  Inc.,  Boca  Raton, 
FL.  1986.  p  135-141,  27  ref. 

Descriptors:  *Polychlorinated  biphenyls,  *Food 
chains.  'Biological  magnification.  'Bioaccumula- 
tion.  'Ecosystems,  'Path  of  pollutants.  Mathemati- 
cal models.  Theoretical  analysis.  Mathematical 
studies.  Absorption.  Model  studies.  Chlorinated 
hydrocarbons.  Trophic  level. 

The  available  evidence  indicates  that,  as  a  general 
rule,  biomagmfication  and  food  chain  transfer  are 
the  major  mechanisms  for  deposition  of  polychlon- 
nated  biphenyls  (PCBs)  in  the  top  carnivore  mem- 
bers of  terrestrial  ecosystems.  However,  the  over- 
all significance  of  biomagnification  in  aquatic  eco- 
systems is  less  certain.  Direct  uptake  from  water 
and  sediments  appears  to  be  the  dominant  process 
for  many  persistent  pollutants  including  PCBs  in 
unstructured  food  webs  and  at  lower  trophic- 
levels.  Thus,  equilibrium  mechanisms  between  in- 
dividual organisms  and  the  water  mass  are  the 
controlling  factors.  However,  at  higher  trophic 
levels  the  information  available  suggests  that  bio- 
magnification is  generally  the  major  mechanism  of 
PCB  deposition.  (See  also  W88-06651)  (Author's 
abstract) 
W88-06656 


Descriptors  •Polychlorinuted  biphenyls,  *Moni 
loring,  •  Aquatic  animals,  »Wutei  pollution  effects, 
•Environmental  impact  stutement,  Environmental 
effects,  I  cological  effects,  Food  chains,  Sampling, 
Mussels.  Estuaries,  Watei  birds.  Fish,  Research 
priorities,  Pollutant  identification 

Since  voluntary  restriction  of  polychlorinuted  bi- 

phenyl    (PCB)    usage    began    in    1970,    PCB    levels 

have  fallen  in  some  areas  where  they  wen  previ- 
ously high,  but  are  increasing  in  previous!)  clean 

areas  and  remaining  more  or  less  constant  where 
low  levels  were  noted  I  Ik -se  findings  reflect  the 
gradual  spread  of  PCBs  from  earlier  spots  such  as 
dumps,  spills,  estuarine  disposal  sites,  and  waste 
water  discharges.  Biological  variability,  environ- 
mental fluctuation,  and  evolving  analytical  tech- 
niques sometimes  obscure  the  detection  of  PCB 
trends.  Nonetheless,  until  the  680,000  ton  reservoir 
of  PCBs  produced  worldwide  since  1929  is  de- 
stroyed or  immobilized,  PCB  residues  will  contin- 
ue to  accumulate  in  aquatic  and  terrestrial  orga- 
nisms. Factors  affecting  biological  variability  of 
trend  assessments  include:  species,  age  and  size  of 
specimens,  timing  of  collection,  sex.  collection  site, 
natural  biological  fluctuations,  tissues  samples, 
number  of  specimens  and  pooling  of  samples.  The 
statistical  methods  used  to  report  PCB  residues  can 
contribute  to  variations  in  assessments  of  PCB 
trends.  Some  results  of  small  scale  PCB  monitoring 
programs  are  reviewed.  Extensive  monitoring  pro- 
grams for  PCBs  that  are  discussed  include:  the 
Great  Lakes;  Southern  California  Bight,  the 
Hudson  River,  California  Mussel  Watch,  National 
Mussel  Watch,  Brown  Pelicans  programs,  the  Na- 
tional Pesticide  Monitoring  Program  (NPMP)  for 
estuarine  organisms,  the  NPMP  for  starlings,  the 
NPMP  for  ducks,  and  the  NPMP  for  freshwater 
fishes.  (See  also  W88-06651 )  (Geiger-PTT) 
W88-06657 


PCBS  AND  THE  ENVIRONMENT. 

For  primary  bibliographic  entry  see  Field  5C 
W88-06658 


POLYCHLORINATED     BIPHENYLS:     ACCU- 
MULATION  AND   EFFECTS   UPON   PLANTS, 

Canterbury   Univ..  Christchurch  (New   Zealand). 
For  primary  bibliographic  entry  see  Field  5C 
W88-06659 


ACCUMULATION  AND  EFFECTS  OF  PCBS  IN 
MARINE  INVERTEBRATES  AND  VERTE- 
BRATES, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Marine  Ecology  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-06660 


WHAT  IS  HAPPENING  TO  PCBS.  ELEMENTS 
OF  EFFECTIVE  ENVIRONMENTAL  MONI- 
TORING AS  ILLUSTRATED  BY  AN  ANALYSIS 
OF  PCB  TRENDS  IN  TERRESTRIAL  AND 
AQUATIC  ORGANISMS, 

National   Marine  Fisheries  Service.  Seattle.  WA. 
Northwest  and  Alaska  Fisheries  Center 
V.  F.  Stout. 

IN:  PCBs  and  the  Environment.  Volume  I  of  a 
Three  Volume  Set.  CRC  Press,  Inc.,  Boca  Raton 
FL.  1986.  p  163-205.  9  fig,  5  tab,  154  ref 


UPTAKE,  RETENTION,  BIODEGRADATION, 
AND  DEPURATION  OF  PCBS  BY  ORGA- 
NISMS, 

Georgia   Univ.,   Athens.    Dept.   of  Food    Science. 
M.  K.  Hamdy.  and  J.  A.  Gooch. 
IN:  PCBs  and  the  Environment.  Volume  II  of  a 
Three  Volume  Set.  CRC  Press,  Inc.,  Boca  Raton, 
FL.  1986.  p  63-88.  10  fig,  2  tab.  106  ref. 

Descriptors:  *Polychlorinated  biphenyls.  *Bioac- 
cumulation,  *Biodegradation.  'Adsorption. 
'Aquatic  animals.  Metabolism,  Birds,  Mammals. 
Fish,  Fungi.  Yeasts,  Phytoplankton.  Water  pollu- 
tion effects.  Path  of  pollutants.  Biological  magnifi- 
cation, Aroclors,  Bacteria.  Microbial  degradation. 

Several  factors  affect  polychlorinated  biphenyl 
(PCB)  bioaccumulation.  These  include:  concentra- 
tion in  the  surrounding  environment;  duration  of 
exposure;  temperature;  solubility  of  the  pollutant; 
species  age,  weight,  feeding  habits  and  lipid  con- 
tent; trophic  level  variations;  and  adsorption.  Bac- 
teria capable  of  degrading  PCBs  can  occur  in 
response  to  PCB  contamination.  PCB  can  inhibit 
the  growth  of  estuarine  bacteria.  Different  bacteria 
degrade  PCBs  at  different  rates.  Aroclors  can  in- 
hibit yeast  growth  and  alter  the  growth  pattern  of 
fungi.  PCBs  are  bioconcentrated  in  some  yeasts 
PCBs  were  found  toxic  to  certain  phytoplankton 
populations.    Several    marine    diatoms    have    been 


Sources  Of  Pollution — Group  5B 

found  tli.it  bioi  on<  cntrale  l'<  lis    a  m  ith 

di  I  i  il   r<  it  iihi.ii  i  umulution  in  plankton  was 

devised  in  198  !  I  In  present  i  ol  P<  lis  h  hi  i  n 
shown  to  reduce  phytoplankton  biomuss  and  size 
I  he  uptake  .mhI  bioi  oncenlration  of  P(  lis  I.-,  ,  ithi  i 
aquutic  invertebrates  is  discussed  rhe  uccumulu 
lion  oi  PCB*  in  fish  is  closely  related  to  ihi  lipid 
content  of  the  fish  Studies  dealing  with  the  metab- 
olism of  PCBs  by  buds  ami  mammals  are  dis 
cussed  I  he  biological  h. ill  lives  and  depuration 
rates  ol  PCBs  by  various  organisms  are  reviewed 
(See  also  W88-06651)(Geiger-P1  I  i 

WK8-0666I 


MODIFICATION  OF  PCBS  BY  BACTERIA 
AND  OTHER  MICROORGANISMS, 

Fermentation  Research  Inst.,  Yatabe  (Japan) 

K.  Furukawa 

IN:  PCBs  and  the  Environment  Volume  II  of  a 
Three  Volume  Set  CRC  Press.  Inc.,  Boca  Raton. 
FL.  1986   p  89-100.  3  fig,  2  tab,  66  ref. 

Descriptors:  'Polychlorinated  biphenyls,  'Bacte- 
ria. 'Metabolism.  'Microbial  degradation.  'Fate  of 
pollutants,  'Biodegradation,  Microorganisms,  Mi- 
crobiological studies.  Chlorinated  hydrocarbons. 
Aroclors,  Path  of  pollutants.  Aquatic  bacteria.  De- 
composition, Water  pollution  effects. 

Metabolic  breakdown  of  polychlorinated  biphenyls 
(PCBs)  by  microorganisms  is  considered  to  be  one 
of  the  major  routes  of  environmental  degradation 
for  these  widespread  pollutants.  Seven  bacterial 
genera  capable  of  degrading  or  resisting  PCBs 
were  recovered  from  estuarine  and  marine  sam- 
ples. Strains  of  bacteria  sensitive  to  PCBs  a'e 
mainly  amylolytic  and  proteolytic.  There  is  rela- 
tively little  information  about  interaction  between 
PCBs  and  fungi  or  yeasts.  In  general  the  following 
relationships  between  chemical  structure  and  mi- 
crobial breakdown  of  PCBs  exist:  degradation  rate 
markedly  decreases  as  chlorine  substitution  in- 
creases; PCBs  containing  two  chlorines  in  the 
ortho-position  of  a  single  ring  and  each  ring  show 
a  striking  resistance  to  degradation.  PCBs  contain- 
ing all  chlorines  on  a  single  ring  are  generally 
degraded  faster  than  those  containing  the  same 
number  on  both  rings.  Ring  cleavage  of  PCBs 
which  is  common  in  bacteria  has  not  been  reported 
in  fungi  and  yeasts.  A  variety  of  metabolic  prod- 
ucts can  be  formed  and  accumulate  from  commer- 
cial PCB  mixtures  by  bacteria.  A  number  of  bacte- 
rial strains  are  known  to  convert  various  PCB 
components  into  the  corresponding  chloroben- 
zoates,  so  that  this  oxidative  route  appears  to  be  a 
common  pathway  for  PCB  degradation  by  bacte- 
ria. The  role  of  various  degradative  plasmids  in  the 
total  mineralization  of  some  chlorinated  synthetic 
compounds  is  demonstrated  in  a  combination  of 
PCB-degrading  strains  and  chlorobenzoate-degrad- 
ing  strains  leading  to  total  degradation  of  mono- 
and  dichlorobiphenyls.  (See"  also  W88-06651) 
(Geiger-PTT) 
W88-06662 


USE  OF  ORGANISMS  TO  QUANTIFY  PCBS  IN 
MARINE  AND  ESTUARINE  ENVIRONMENTS, 

Environmental      Protection     Agency.      Kowloon 

(Hong  Kong). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-06663 


PCBS  AND  THE  ENVIRONMENT. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-06664 


DISPOSAL   AND  DESTRUCTION  OF  WASTE 
PCBS, 

New  York  State  Dept.  of  Environmental  Conser- 
vation. Albany. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-06665 


GREAT  LAKES  ECOSYSTEM  -  MODELING  OF 
THE  FATE  OF  PCBS, 

Manhattan   Coll.,    Bronx.   NY.    Dept.   of  Environ- 
mental Engineering  and  Science. 
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Group  5B — Sources  Of  Pollution 

R.  V.  Thomann.  J.  P.  Connolly,  and  N.  A. 

Thomas. 

IN:  PCBs  and  the  Environment.  Volume  Hi  of  a 

Three  Volume  Set.  CRC  Press.  Inc..  Boca  Raton. 

FL.    1987.   p   153-180.    16  fig.  6  tab.  46  ret".   EPA 

Contract  Nos.  CR805916  and  807853. 

Descriptors:  *Polychlorinaled  biphenyls.  *Great 
Lakes.  *Bioaecnmnlalion.  *Fate  of  pollutants. 
♦Path  of  pollutants.  "Models,  Ecosystems.  Fish. 
Benthos.  Air  pollution.  Industrial  wastes.  Water 
pollution  sources.  Biological  magnification,  Water 
pollution  effects.  Public  health.  Lake  sediments. 
Sensitivty  analysis 

The  concentration  of  polychlorinated  biphenyls 
(PCBs)  in  the  water,  sediment,  and  aquatic  ecosys- 
tem of  the  Great  Lakes  has  been  a  matter  of 
concern  for  a  number  of  years.  The  PCB  concen- 
tration in  Lake  Michigan  trout  displayed  a  rela- 
tionship with  age.  The  principal  external  sources  of 
PCBs  to  the  Great  Lakes  are:  atmospheric  input 
from  precipitation  and  dry  deposition;  tributary 
inputs  representing  up-basin  discharges  of  PCB 
and  subsequent  transport  to  the  Lakes;  and  direct 
inputs  of  municipal  and  industrial  PCB  loads  to  the 
Lakes.  A  model  for  the  physical-chemical  fate  of 
PCBs  is  described.  Model  results  show  that  on  a 
lake  to  lake  basis,  the  highest  total  PCB  concentra- 
tion in  the  water  column  is  in  western  Lake  Erie. 
A  model  of  the  fate  of  PCBs  in  aquatic  ecosystems 
was  devised  and  applied  to  a  food  chain  in  Lake 
Michigan.  Model  calculations  indicate  that  PCB 
concentrations  in  lake  trout  are  three  to  four  times 
those  in  alewife.  The  increase  in  computed  PCB 
concentration  with  increasing  trophic  level  is  a 
direct  consequence  of  the  transfer  of  accumulated 
PCB  from  one  level  to  the  next.  When  a  benthic 
component  was  added  to  the  food  chain  to  include 
an  organism  that  interacted  with  lake  sediments 
high  iri  PCB  levels,  a  mitigating  effect  on  PCB 
bioaccumulation  was  evident,  although  the  benthic 
component  did  not  significantly  alter  the  response 
of  the  food  chain.  A  sensitivity  analysis  was  con- 
ducted to  assess  the  effect  of  solids-dependent  PCB 
partitioning  and  sediment  diffusion  on  PCBs.  Re- 
sults suggest  that  such  a  relationship  is  more  repre- 
sentative"of  the  observed  particulate  and  sediment 
PCB  data  in  Lake  Michigan.  PCB  impacts  on 
human  health  have  been  recognized  through  fish 
advisories  of  the  Great  Lakes  states  and  the  prov- 
ince of  Ontario.  Health  effects  on  human  infants 
have  been  related  to  PCB  dose  obtained  through 
the  consumption  of  fish  by  expectant  mothers  and 
through  the  consumption  of  breast  milk  by  their 
infants.  (See  also  W88-06651)  (Geiger-PTT) 
W88-06666 


PCBS  IN  THE  BALTIC  ENVIRONMENT, 

Naturhistoriska  Riksmuseet.  Stockholm  (Sweden). 
M.  Olsson. 

IN:  PCBs  and  the  Environment.  Volume  III  of  a 
Three  Volume  Set.  CRC  Press,  Inc.,  Boca  Raton. 
FL.  1987.  p  181-208,  16  fig,  4  tab.  71  ref 

Descriptors:  'Polychlorinated  biphenyls.  ♦Baltic- 
Sea.  *  Bioaccumulation,  *  Water  pollution  effects, 
'Path  of  pollutants.  Seasonal  variation,  Chlorinat- 
ed hydrocarbons.  Birds,  Mammals,  Seals,  Otters, 
Mink,  Ecological  effects.  Environmental  effects. 
Fish.  DDT.  DDD.  DDE. 

The  Baltic  Sea  is  surrounded  by  industrialized 
nations  which  have  contributed  to  its  pollution  by 
polychlorinated  biphenyls  (PCBs)  and  other  chlor- 
inated hydrocarbons  through  improper  waste  dis- 
posal practices.  Early  fish  studies  indicated  high 
levels  of  PCBs  and  DDT  in  pelagic  species.  Stud- 
ies of  plankton  near  local  discharges  in  Stockholm 
also  showed  high  PCB  levels.  Studies  on  the  sea- 
sonal variation  in  PCB  and  DDT  levels  show  the 
importance  of  avoiding  sampling  during  the  spring 
after  the  spring  flow.  There  are  no  reliable  data 
showing  an  effect  of  PCBs  upon  Baltic  fish.  Stud- 
ies on  the  effects  of  PCBs  and  DDT  on  birds  of  the 
Baltic  area  show  that  DDT  may  be  responsible  for 
the  lowered  reproductive  rate  among  several  pop- 
ulations, while  PCBs  may  cause  an  embryotoxic 
effect.  The  relationship  between  PCB  contamina- 
tion of  the  Baltic  Sea  area  and  the  decrease  in 
populations  of  six  mammalian  species  that  inhabit 
that  area  (mink,  otter,  ringed  seal,  common  seal. 


grey  seal  and  common  porpoise)  was  investigated. 
The  impact  of  changes  in  legislation  and  the  use  of 
PCBs  is  seen  in  a  trend  of  reduced  levels  of  both 
DDT  and  PCBs  in  most  parts  of  the  Baltic  Sea 
area.  Experience  gained  from  the  Baltic  PCB  stud- 
ies and  lessons  that  can  aid  in  future  management 
of  the  Baltic  Sea  area  are  discussed.  (See  also  W88- 
06651)  (Geiger-PTT) 
W88-06667 


PCBS  AND  THE  ENVIRONMENT:  THE  MEDI- 
TERRANEAN MARINE  ECOSYSTEM, 

International      Lab.     of     Marine     Radioactivity, 

Monaco-Ville  (Monaco). 

S.  W.  Fowler. 

IN:  PCBs  and  the  Environment.  Volume  III  of  a 

Three  Volume  Set.  CRC  Press,  Inc.,  Boca  Raton. 

FL.  1987.  p  209-239.  6  fig,  13  tab,  88  ref. 

Descriptors:  'Polychlorinated  biphenyls,  'Medi- 
terranean Sea.  'Marine  animals,  'Water  pollution 
effects,  'Path  of  pollutants.  Environmental  effects. 
Ecosystems,  Bioaccumulation,  Ecological  effects. 
Marine  sediments.  Marine  plants,  Biomass,  Plank- 
ton, Air  pollution.  Water  pollution  sources. 

Because  of  unique  oceanographic  and  geographic 
characteristics,  the  Mediterranean  Sea  is  vulnera- 
ble to  the  effects  of  anthropogenic  pollutants  such 
as  polychlorinated  biphenyls  (PCBs).  The  major 
input  sources  are  rivers  in  the  northwestern  sector, 
including  the  Adriatic  Sea,  and  atmosphere  fallout 
originating  from  industrial  and  urban  areas  of  con- 
tinental Europe.  Concentrations  of  PCBs  in  coastal 
waters  are  highly  variable  and  indicate  the  influ- 
ence of  coastal  sources.  Offshore  levels  of  PCBs 
are  lower  and  generally  more  uniform.  PCB  levels 
in  open  waters  of  the  western  Mediterranean  tend 
to  be  slightly  higher  than  those  in  the  eastern 
basins.  A  trend  toward  reduction  in  PCB  input 
during  the  latter  half  of  the  1970s  in  open  waters 
has  been  noted.  Concentrations  of  PCBs  in  coastal 
sediments  are  high  near  input  sources  such  as 
urban  and  industrial  outfalls,  but  rapidly  drop  off 
in  a  seaward  direction  displaying  levels  more  typi- 
cal of  Mediterranean  deep-sea  sediments.  PCB 
concentrations  in  coastal  sediments  from  the  east- 
ern Mediterranean  are  low  and  fall  within  the 
range  of  values  characteristic  of  levels  in  sediments 
from  the  open  sea.  PCB  measurements  in  certain 
organisms  have  proven  instrumental  in  identifying 
local  spots  of  contamination.  High  PCB  levels 
were  found  in  mussels  from  areas  near  the  Rhone 
and  Ebro  deltas  and  large  industrialized  cities  such 
as  Marseille  and  Genoa.  Studies  with  various  spe- 
cies of  Mediterranean  fish  have  demonstrated  more 
or  less  the  same  trends.  Surveys  using  coastal 
zooplankton  and  marine  birds  suggest  that  existing 
PCB  levels  are  not  unlike  those  measured  in  similar 
species  from  outside  the  Mediterranean.  Temporal 
studies  with  zooplankton  have  demonstrated  a  de- 
crease in  PCB  levels  during  the  period  between 
approximately  1975  to  1980.  PCB  levels  in  open 
sea  cetaceans  are  higher  than  those  in  cetaceans 
from  the  Atlantic.  PCBs  entering  Mediterranean 
surface  waters  are  rapidly  sequestered  by  fine  sus- 
pended particles,  packaged  into  larger  ones,  and 
subsequently  transported  downward.  (See  also 
W88-06651)  (Geiger-PTT) 
W88-06668 


on  PCB  contamination  in  the  Australian  ecosys- 
tem, studies  conducted  on  PCBs  are  outlined  on  a 
state-by-state  basis  for  New  South  Wales.  Queens- 
land. Victoria,  and  other  areas  of  the  country. 
Some  data  on  PCB  levels  in  the  general  population 
and  in  workers  exposed  to  PCBs  have  been  record- 
ed, but  available  results  are  inadequate  to  draw 
broad  conclusions  about  the  effects  of  PCBs.  The 
bulk  of  PCBs  entering  human  food  chains  appears 
to  be  via  the  aquatic  environment.  The  current 
situation  with  respect  to  PCB  contamination  of 
most  biota  in  Australia  might  persist,  or  PCB  con- 
centrations may  increase  gradually  as  a  result  of 
deposition  from  the  atmosphere  but  fail  to  reach 
the  levels  that  exist  at  present  in  biota  dwelling  in 
the  Northern  Hemisphere.  Incineration  is  probably 
the  most  cost-effective  method  for  the  complete 
destruction  of  PCBs.  In  Queensland  and  South 
Australia,  disposal  of  PCBs  in  dumps  is  allowed 
under  conditions  imposed  by  the  local  authorities. 
Victoria  is  considering  establishment  of  a  high 
temperature  incinerator  or  shipment  of  its  PCB 
wastes  to  another  country.  Use  of  incinerator  ships 
offers  short-term  solutions  to  PCB  disposal  prob- 
lems. (See  also  W88-06651)  (Geiger-PTT) 
W88-06669 


CHEMICAL  CONTAMINATION  OF  CALIFOR- 
NIA DRINKING  WATER, 

California  Dept.  of  Health  Services,  Berkeley. 

H.  H.  Russell,  R.  J.  Jackson,  D.  P.  Spath,  and  S.  A. 

Book. 

Western  Journal  of  Medicine  WJMDA2,  Vol.  147, 

No.  5,  p  615-622,  November  1987.  1  fig.  2  tab,  56 

ref. 

Descriptors:  'Drinking  water,  'Pollutants,  'Con- 
tamination, 'Regulations,  'California,  'Public- 
health,  'Water  quality  standards,  'Surface  water. 
'Groundwater  pollution.  'Population  exposure. 
Reviews. 

Drinking  water  contamination  by  toxic  chemicals 
has  become  widely  recognized  as  a  public  health 
concern  since  the  discovery  of  l,2-dibromo-3- 
chloropropane  in  California's  Central  Valley  in 
1979.  Increased  monitoring  since  then  has  shown 
that  other  pesticides  and  industrial  chemicals  are 
present  in  drinking  water.  Contaminants  of  drink- 
ing water  also  include  naturally  occurring  sub- 
stances such  as  asbestos  and  even  the  by-products 
of  water  chlorination.  Public  water  systems,  com- 
mercially bottled  and  vended  water  and  mineral 
water  are  regulated,  and  California  is  also  taking 
measures  to  prevent  water  pollution  by  chemicals 
through  various  new  laws  and  programs.  This 
review  is  intended  to  assist  physicians  in  respond- 
ing to  patients'  questions  about  groundwater  con- 
tamination. (VerNooy-PTT) 
W88-06670 


CLINICAL  SIGNIFICANCE  OF  WATER  POL- 
LUTION, 

California  Univ..  San  Francisco.   Dept.  of  Medi- 
cine. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-06671 


CASE  STUDY:  THE  AUSTRALIAN  ECOSYS- 
TEM, 

Deakin  Univ.  (Australia).  Div.  of  Biological  and 

Sciences. 

B.  J.  Richardson.  R.  H.  Smilhe,  and  J.  S.  Waid 

IN:  PCBs  and  the  Environment.  Volume  III  of  a 

Three  Volume  Set.  CRC  Press,  Inc..  Boca  Raton. 

FL.  1987.  p  241-263,  5  fig,  1 1  tab.  71  ref. 

Descriptors:  'Polychlorinated  biphenyls,  'Path  of 
pollutants,  'Water  pollution  effects,  'Waste  dispos- 
al. 'Australia,  Public  health.  Fish,  Epidemiology. 
Incineration,  Waste  dumps,  Hazardous  materials. 
Environmental  effects.  Air  pollution.  Ecological 
effects.  Solid  waste  disposal.  Lakes. 

Although  polychlorinated  biphenyls  (PCBs)  have 
been  used  fairly  extensively  in  Australia,  few  stud- 
ies have  been  made  of  the  effects  of  PCBs  on 
Australian  ecosystems.  To  place  some  perspective 


NITROGEN  BIOGEOCHEMISTRY  IN  AN  UN- 
POLLUTED ESTUARY:  THE  IMPORTANCE 
OF  BENTHIC  DENITRIFICATION, 

Academy  of  Natural  Sciences  of  Philadelphia.  PA. 

Div.  of  Environmental  Research. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-06672 


FATE  AND  EFFECTS  OF  SEWAGE  SLUDGE  IN 
THE  COASTAL  MARINE  ENVIRONMENT:  A 
MESOCOSM  EXPERIMENT, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

C.  A.  Oviatt,  J.  G.  Quinn.  J.  T.  Maughan,  J  T. 

Ellis,  and  B.  K.  Sullivan. 

Marine  Ecology  -  Progress  Series  MESEDT.  Vol. 

41.  No.  2.  p  187-203,  December  1987.  II  fig.  9  tab. 

63  ref.  EPA  Centers  Program  Coop.  Agreement 

810265-03.  US  Dept.  of  Commerce  NOAA  Office 

of  Oceanography   and    Marine   Assessment   Grant 
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NA-83  \DB  CX> 

Descriptors:   'Sludge.   'Coastal   waters,    'Fate  of 
pollutants.  'Sedimentation  rates,  'Settling,  'Meso 
cosms,  'Organic  carbon,  'Ocean  dumping,  roxici 
i\.   Deposition,  Oxygen  deficit,  (  .uhon  isotopes, 
temperature.  Organic  compounds,  Heavy  metals 

\  mesocosm  experiment  to  assess  the  rate  and 
effects  of  sewage  sludge  in  the  coastal  marine 
environment  was  conducted  over  -4  mo  during  the 
summer  of  1984  with  9  different  treatments  ol 
sewage  sludge  and  nutrient  additions  Evidence 
from  settling  rate  studies,  accumulations  of  carbon 
and  pollutant  organic*  and  ratios  and  delta  I3C  in 
the  sediment  indicated  up  to  8391  of  the  sludgi 
particulate  inputs  settled  to  the  bottom  and  up  to 
51H   accumulated  there,  wink-  mi  toxicity  due  to 

01  games  or  metals  was  apparent,  prolonged  hypox- 
ia ami  even  anoxia  occurred  in  upper  treatment 
levels  At  summer  temperatures,  sludge  particulate 
mpuis  m  excess  of  I  g  C/sq  m  d  caused  these 
hypoxic  conditions.  In  contrast  to  low  primary 
production  in  low  and  medium  sludge  treatments 
during  the  last  2  mo  ol'  the  experiment,  the  highest 
sludge  treatment  had  high  production.  These  pat- 
terns are  attributed  10  e\eessi\e  grazing  pressure 
from  zooplankton  and  benthic  fauna  in  (he  lower  2 
treatments  and  hypoxia-retarded  grazing  in  the 
upper  treatment.  In  the  upper  treatments,  peaks  of 
production  stimulated  peaks  of  excessive  respira- 
tion suggesting  that  respiration  of  sludge  particu- 
lates was  enhanced  or  co-metabolized  with  the 
production  of  fresh  organic  material.  (Author's 
abstract) 
W88-06673 


SELECTED  CHEMICAL  CONTAMINANTS  IN 
SURFACE  SEDIMENTS  OF  COMMENCE- 
MENT BAY  AND  THE  TACOMA  WATER- 
WAYS, WASHINGTON,  USA, 

Environmental  Research  Lab.-Narragansett,  New- 
port. OR.  Mark  O.  Hatfield  Marine  Science 
Center. 

D.  W.  Schults,  S.  P.  Ferraro.  G.  R.  Ditsworth.  and 
K.  A.  Sercu. 

Marine  Environmental  Research  MERSDW.  Vol 
22.  No.  4.  P  271-295.   1987.  3  fig.   10  tab.  36  ref. 

Descriptors:  *Priority  pollutants.  "Water  pollution 
sources.  *Toxic  wastes.  "Heavy  metals,  "Organic 
compounds.  "Bottom  sediments,  "Statistical  analy- 
sis. "Sediment  distribution,  "Bottom  sampling.  Pol- 
lutants. Commencement  Bay,  Washington.  Puget 
Sound.  Distribution  patterns.  Hydrocarbons. 

Eight  metals,  21  organic  priority  pollutants,  and  1  I 
other  contaminants  and  contaminant-related  sedi- 
ment characteristics  were  measured  in  surface  sedi- 
ments (upper  2  cm)  at  21  locations  in  Commence- 
ment Bay  and  the  Tacoma  Waterways.  Washing- 
ton. Summary  statistics  were  calculated  and  statis- 
tical approaches  (analysis  of  variance,  multiple 
comparisons  tests,  cluster  analysis  and  principal 
component  analysis)  were  applied  to  subsets  of  the 
data  to  classify  sediment  contamination.  Overall 
sediment  contamination  was  highest  in  the  Sitcum. 
City  and  Hylebos  Waterways,  intermediate  in 
Commencement  Bay.  at  the  entrances  to  the 
Tacoma  Waterways  and  in  the  outer  reaches  of  the 
Blair  and  Hylebos  Waterways,  and  lowest  at  the 
Blair  Waterway  turning  basin,  the  mouth  of  the 
Puyallup  River  and  at  a  reference  site  near  Browns 
Point.  High  concentrations  of  some  contaminants 
appeared  to  be  related  to  proximity  to  sources  of 
contaminants.  Depositional  vectors,  and  chemical 
adsorption  processes  may  also  influence  the  spatial 
distribution  of  sediment  contamination  in  the  study 
area.  Results  of  simple  and  partial  correlation  anal- 
yses indicate  that  arsenic,  iron  and  manganese  may 
be  more  closely  associated  with  the  clay  fraction, 
while  cadmium,  copper  and  polynuclear  aromatic 
hydrocarbons  may  be  more  closely  associated  with 
the  total  organic  carbon  content  of  sediments  It 
was  not  possible  to  discriminate  statistically  be- 
tween the  affinity  of  chromium,  lead,  zinc  and 
phthalates  with  the  <7r  clay  or  the  total  organic 
carbon  content  of  sediments.  (Author's  abstract) 
W88-06682 


Rl  I  \  Honshu-  TO  OXYGEN  CONDITIONS 

IN  \  I  \KI  USED  FOR  INII  Nsl\l  ikoi  i 
CAGE  CULTURE, 

Polish  Academy  ol  Sciences,  Lomianki   Inst   I  k.i 

logii 

R    I  Wisniewski.  and  M   Pluntei 

Ekologiu  Polska  I  I  PI  Us.  Vol    )5,  No.  I.  p  219- 

236.  1987.  5  fig.  3  tab.  2')  ref.  Polish  Academy  of 

Sciences  Protects  MR  11/15  ancJ  MR  11/17, 

Descriptors  'Eutrophic  lakes.  'Phosphates,  'Sedi- 

ment-watei    interlaces.    "Water    pollution    sources. 

♦Bottom  water.  'Oxygen,  'Fish  farming,  'Trout, 
•Bottom  sediments,  Seasonal  variation,  Hypolim- 
nion,  Poland.  Lake  Glebokie,  Oxygen  deficit. 

Lake  Glebokie  is  a  moderately  eutrophic  dimictic 
water  body  0.47  km  sq  in  area.  It  consists  of  two 
h.isius  separated  by  a  shallower  /one.  Since  1974 
there  has  been  a  rainbow  trout  cage  culture  in  the 
more  shallow  southern  basin.  The  culture  enriches 
the  lake  with  over  13.000  kg  organic  carbon.  400 
kg  P,  and  about  1700  kg  N  a  year.  In  the  cage- 
culture  basin  summer  and  winter  oxygen  deficits 
were  more  serious  and  comprised  a  larger  part  of 
the  hypolimmon  than  in  the  basm  far"  from  the 
culture.  In  winter  and  in  summer  the  bottom  sedi- 
ments released  net  phosphates  into  the  water  (3.4- 
5.6  and  5.2-16.6  mg  P/sq  m/24  hrs).  Phosphate 
release  rate  varied  more  widely  between  consecu- 
tive study  years  than  between  the  two  lake  basins. 
Because  of  oxygen  condition  differences,  the 
annual  phosphate  load  per  lake  unit  surface  area 
was  10-50%  higher  in  the  culture  basin  than  in  the 
distant  basin.  (Author's  abstract) 
W88-06685 


EFFECT  OF  NITRATE  IN  STREAM  WATER 
ON  THE  RELATIONSHIP  BETWEEN  DENI- 
TRIFICATION  AND  NITRIFICATION  IN  A 
STREAM-SEDIMENT  MICROCOSM, 

Oxford  Univ.  (England).  Soil  Science  Lab. 
For  primary  bibliographic  entry  see  Field  5C 
W88-06687 


PHOSPHATE    EXCHANCE    BETWEEN   SEDI- 
MENTS AND  THE  NEAR-BOTTOM  WATER  IN 


TIME-OF-TRAVEL   IN   GLACIAL   AQUIFERS, 

Caswell.   Eichler  and   Hill.   Inc.,   West  Topsham 

VT. 

B.  Caswell. 

Water  Well  Journal  WWJOA9,  Vol.  42    No    !    p 

48-51.  March  1988.  6  fig. 

Descriptors:  "Path  of  pollutants,  "Wells,  "Glacial 
aquifers,  "Gardia  contamination,  "Safe  Water 
Drinking  Act,  "Groundwater  recharge,  "Pump 
wells,  "Traveltime.  Quantitative  analysis.  Case 
studies.  Municipal  water,  Eskers.  Surface  water, 
Geohydrology. 

Safe  Water  Drinking  Act  requirements  state  that 
'surface  water  sources"  include  municipal  wells 
that  pump  water  recharged  from  nearby  lakes, 
ponds,  or  streams  if  the  time  it  takes  for  ground 
water  to  travel  from  the  surface  water  body  to  the 
pumping  well  is  less  than  30  days.  Such  wells  are 
considered  to  be  at  risk  of  contamination  by 
Gardia  cysts  and  other  pathogens  larger  than  3 
micrometers  in  diameter  and  can  travel  through 
aquifers  with  the  ground  water.  The  30  day  travel 
time  criterion  is  taken  to  indicate  sufficient  natural 
filtering.  Two  cases  studies  of  esker  landforms  are 
presented  demonstrating  some  of  the  complexities 
of  ground  water  recharge  and  travel  time  charac- 
teristics in  glacial  aquifers.  Accurately  applying 
the  30-day  criterion  requires  a  reasonably  quantita- 
tive understanding  of  specific  aquifer  recharge 
mechanisms  and  other  geologic  and  hydrologic 
characteristics.  This  is  particularly  true  for  glacial 
aquifers  which  tend  to  be  hydrogeologically  com- 
plex Detailed  field  data  should  be  obtained  by 
drillers  and  hydrogeologists  if  the  time-of-travel 
concept    is   to   be   adequately   applied.    (Roseman- 

W88-06695 


EFFECTS  OF  SIMULATED  AMMONIUM  SUL- 
PHATE AND  SULPHURIC  ACID  RAIN  ON 
ACIDIFICATION,  WATER  QUALITY,  AND 
FLORA  OF  SMALL-SCALE  SOFT  WATER  SYS- 
TEMS. 


Sources  Of  Pollution — Group  5B 

Kalholieke  Uni\    Nijmi  gen  (Nctli  rl  ind  i   I  . ■  I >  ..t 
\quatii   Ecolo 

I  oi  primary  bibliographic  i ..  e  Field    I 

W88  06699 


THROUGHFALL    (lilMisnn     in     \    kid 
M  M'l.l  PROVENANCE         I'l  \ni  \  i  ion 

SPRAYED  WITH 'ACID  PAIN'. 

( i    A    Seiner 

Canadian  Journal  of  Forestry  Research  <   II  RAR, 

Vol    17.  No.  7.  p  660-665,  July   Il>x7   7  lab,  I''  n 

Descriptors:    'Watei    pollution     iouro         Maple 

trees.    'Acid    ram.    *  I  hrouglil'all.    'Seas-: 

Hon.  'Plant  physiology,  Calcium,  iron,  Magnesi 
urn,  Potassium.  Zinc,  Artificial  precipitation.  Min- 
erals, Hydrogen  ion  concentration 

Trees  of  three   red   maple  (Acer   ruhruin    I    |  seed 

sources  in  a  plantation  were  sprayed  with  simulat- 
ed acid  ram  (S04(-):N03(-),  2:1)  at  pll  5  2.  4.2. 
3.2.  on  five  dates  (May  to  September)  and  llnough- 
fall  chemistry  was  monitored.  All  pH  treatments 
produced  throughfall  that  was  less  acid  than  the 
spray  solution.  Ca.  Mg,  K.  and  Fe  were  evident  in 
throughfall  on  more  than  one  date;  concentrations 
were  generally  at  their  lowest  level  in  the  spring, 
reaching  a  peak  in  mid  to  late  summer  Na.  Zn,  and 
B  were  detectable  only  in  September.  Concentra- 
tions of  all  mineral  elements  in  throughfall.  except 
K,  increased  with  increasing  acidity  of  the  spray 
solution.  On  most  dates  K  showed  little  sensitivity 
to  the  spray  pH.  but  on  the  August  application 
date  K  concentrations  were  significantly  higher  at 
pH  5.2  and  4.2  than  at  3.2.  There  were  small  but 
significant  differences  among  provenances  in  con- 
centrations of  Ca,  Fe.  and  Zn  in  throughfall.  Con- 
centrations of  mineral  elements  in  throughfall  re- 
sulting from  simulated  acid  ram  were  similar  to 
concentrations  of  elements  in  throughfall  resulting 
from  natural  precipitation  of  comparable  pH  and 
time.  (Author's  abstract) 
W88-06729 


BACTERIAL  FLORA  IN  BOTTLED  UNCAR- 
BONATED  MINERAL  DRINKING  WATER, 

Centra    de    Investigaciones     Biologicas,     Madrid 
(Spain).  Lab.  of  Industrial  Microbiology. 
C.  Gonzalez,  C.  Guteirrez.  and  T.  Grande. 
Canadian  Journal  of  Microbiology  CJMIAZ.  Vol. 
33.  No.   12.  p  1120-1125.  December  1987.  3  fig.  ? 
tab,  23  ref. 

Descriptors:  "Bacterial  analysis.  "Mineral  water. 
"Drinking  water,  "Bacteria,  Pollutant  identifica- 
tion, Water  pollution,  Spain.  Spring  water. 
Springs,  Caulobacter,  Sphaerotilus,  Acinetobacter. 
Pseudomonas,  Arthrobacter.  Aeromonas. 

A  quantitative  study  of  bacterial  populations  in 
mineral  water  was  carried  out.  Samples  were 
stored  at  6  and  20  degrees,  and  the  colony  counts 
were  determined  on  tryptone  agar  plates  incubated 
at  22  and  37  degrees.  Samples  were  collected  from 
the  spring  source  in  sterile  glass  flasks  and  from  the 
bottling  factory  in  conventional  plastic  and  glass 
containers.  In  both  cases,  the  initial  population  (10- 
100  cfu/mL  water)  increased  to  100.000-1,000.000 
cfu/mL  after  3  days  storage  as  determined  from 
plate  counts  incubated  at  22  degrees.  The  levels 
reached  by  this  population  were  similar  to  those  of 
samples  in  mineral  water  obtained  at  the  market 
stage.  Results  from  plate  counts  incubated  at  37 
degrees  showed  that  populations  in  samples  col- 
lected at  the  bottling  factory  reached  100-1000 
cfu/mL.  No  growth  was  observed  in  water  col- 
lected from  the  spring  source.  Bacterial  multiplica- 
tion was  not  stopped  even  when  water  was  stored 
at  6  degrees  C.  Caulobacter  was  the  genus  found 
most  frequently  in  both  types  of  samples,  followed 
by  Sphaerotilus-Leptothrix.  Acinetobacter  calcoa- 
ceticus  and  Pseudomonas  fluorescens  were  fre- 
quently found  in  only  two  springs,  and  Pseudo- 
monas putida.  Arthrobacter.  Aeromonas  hydro- 
phila.  and  Corynebacterium  were  isolated  less  fre- 
quently. Janthmobacterium  was  recovered  only 
once  from  a  single  spring.  A  giant  bacterium  close- 
ly resembling  Hyphomicrobium  and  a  budding  one 
similar  to  Pasteuria  were  recovered  from  all  sam- 
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pics    of  a    single    spring    and    from    some    of   the 
commercial  samples,  (Author's  abstract) 
W88-06737 


PROTECTING  MARINE  ENVIRONMENTAL 
QUALITY  FROM  LAND-BASED  POLLUT- 
ANTS: THE  STRATEGIC  ROLE  OF  ECOTOXI- 
COLOGY, 

Department     of     the     Environment.     Dartmouth 

(Nova  Scotia). 

For   primary    bibliographic   entry    see   Field    5G. 

WS8-06753  ' 


STATISTICAL  CORRELATIONS  FOR  PRE- 
DICTING THE  PARTITION  COEFFICIENT 
FOR  NONPOLAR  ORGANIC  CONTAMI- 
NANTS BETWEEN  AQUIFER  ORGANIC 
CARBON  AND  WATER, 

General  Motors  Research  Labs..  Warren.  MI.  En- 
vironmental Science  Dept. 
A.  S.  Abdul.  T.  L.  Gibson,  and  D.  N.  Rai. 
Hazardous      Waste     and      Hazardous     Materials 
HWHME2.   Vol.   4.   No.    3,   p   211-222.   Summer 
1987.  5  fig.  1  tab.  16  ref. 

Descriptors:  *Fate  of  pollutants.  *Partition  coeffi- 
cient, *Path  of  pollutants.  *Aquifers,  "Groundwat- 
er  pollution.  Organic  carbon.  Adsorption,  Pollut- 
ants. Solubility.  Organic  compounds.  Chlorinated 
hydrocarbons. 

The  mobility  of  contaminants  in  an  aquifer  and  the 
risks  that  they  present  to  the  environment  depend 
on  the  extent  to  which  they  can  be  adsorbed  by  the 
aquifer  material.  Estimation  of  adsorption  of  non- 
polar  organic  contaminants  from  measurements  of 
the  aquifer  organic  carbon  (foe)  and  from  the 
known  octanol-water  partition  coefficients  (Kow) 
or  aqueous  solubilities  (S)  of  the  contaminants  was 
evaluated.  The  adsorption  of  eight  nonpolar  organ- 
ic compounds  (pyrene,  benzene,  toluene,  meta- 
xylene.  ortho-xylene,  para-xylene.  trichloroethy- 
lene.  and  tetrachloroethylene)  on  subsamples  of 
three  aquifer  materials  was  studied  in  batch  equilib- 
rium experiments.  All  adsorption  isotherms  were 
linear  over  a  range  of  dilute  equilibrium  aqueous 
concentrations.  The  relationship  between  the 
slopes  of  the  adsorption  isotherms  (Kd)  of  the 
eight  organic  compounds  and  the  values  of  foe  of 
the  subsamples  was  also  linear.  In  addition,  linear 
log-log  relationships  were  found  between  the 
slopes  of  the  Kd  versus  foe  relationships  (Koc)  and 
the  Kow  or  aqueous  solubilities  of  13  nonpolar 
organic  compounds,  eight  from  this  study  and  five 
from  previous  studies.  These  log-log  relationships 
appear  to  be  general  since  they  also  adequately 
describe  adsorption  data  in  the  literature  for  20 
additional  organic  compound/soil  combinations. 
Thus,  it  appears  that  adsorption  of  nonpolar  organ- 
ic contaminants  by  aquifer  materials  can  be  corre- 
lated with  either  the  octanol-water  partition  coeffi- 
cients or  with  the  aqueous  solubilities  of  these 
contaminants.  These  correlations  can  be  used  in 
estimating  the  extent  to  which  adsorption  would 
retard  the  movement  of  nonpolar  organic  contami- 
nants through  aquifers.  (Author's  abstract) 
W88-06754 


DISSOLUTION/LEACHING  BEHAVIOR  OF 
METAL  HYDROXIDE/METAL  SULFIDE 
SLUDGES  FROM  PLATING  WASTEWATERS. 

Purdue  Univ..  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

For  primarv  bibliographic  entrv  see  Field  5E. 
W88-06756 


RIVER  BASIN  PERSPECTIVE  ON  LONG- 
TERM  CHANGES  IN  THE  TRANSPORT  OF 
NITROGEN  AND  PHOSPHORUS, 

Linkoeping   Univ.   (Sweden).   Dept.   of  Water  in 
Environment  and  Society. 
G.  Karlsson.  A.  Grimvall,  and  M.  Lowgren. 
Water  Research  WATRAG,  Vol.  22,  No.  2.  p  139- 
149.  February  1988.  9  fig.  3  tab,  37  ref. 

Descriptors:  *Path  of  pollutants,  *Nutrient  trans- 
port. *River  basins.  'Wastewater  treatment.  Phos- 
phorus. Nitrogen.  Agricultural  runoff.  Water  qual- 
ity control. 


Large-scale  transports  of  plant  nutrients  and  long- 
term  changes  of  such  transports  were  investigated 
in  a  river  basin  in  southern  Sweden.  By  means  of 
statistical  methods  that  optimally  combined  infor- 
mation from  frequently  recorded  water-flow  data 
with  information  from  somewhat  less  frequently 
recorded  water-quality  data,  the  transport  of  nitro- 
gen and  phosphorus  along  different  segments  of  a 
river  was  reconstructed  for  a  period  of  about  two 
decades.  The  results  challenged  prevailing  opin- 
ions of  large-scale  transports  of  nutrients  in  at  least 
two  respects:  (1)  the  transport  of  phosphorus  de- 
creased markedly  during  the  late  1960s,  but  this 
decrease  coincided  neither  in  space  nor  in  time 
with  the  introduction  of  improved  phosphorus  re- 
moval at  municipal  wastewater  treatment  plants: 
(2)  the  transport  of  nitrogen  along  the  river  was 
much  lower  than  could  be  expected  when  consid- 
ering results  from  hectare-scale  field  experiments 
on  agricultural  drainage.  The  study  demonstrated 
the  need  for  an  extended  space  and  time  perspec- 
tive in  the  evaluation  of  nutrient  transports.  (Au- 
thor's abstract) 
W88-0675S 


DETERMINATION    OF    THE    COMPLEXING 
ABILITY  OF  A  STANDARD  HUMIC  ACID  TO- 
WARDS   CADMIUM    IONS    (ETUDE    DE    LA 
COMPLEXATION    DU    CADMIUM    PAR    UN 
ACIDE  HUMIQUE  DE  REFERENCE), 
Lille-2  Univ.  (France).  Lab.  de  Physique. 
J.  Pommery,  J.  P.  Ebenga,  M.  Imbenotte,  G. 
Palavit,  and  F.  Erb. 

Water  Research  WATRAG.  Vol.  22,  No.  2,  p  185- 
189.  February  1988.  3  fig.  16  ref 

Descriptors:  *Fate  of  pollutants.  *ChemicaI  reac- 
tions. "Humic  acids.  "Cadmium.  *Fulvic  acids, 
*Water  treatment.  Toxicity.  Model  studies.  Ther- 
modynamics. 

Previous  structural  investigations  of  a  commercial 
humic  acids  revealed  the  presence  of  phenolic, 
benzoate.  phthalate  and  salicylate  groups  close  to 
semiquinone  anion  radicals,  aromatic  units  being 
linked  by  some  alkanoic  chains.  These  structural 
features  are  potential  sites  of  interaction  with  mi- 
cropollutants  and  so  it  is  necessary  to  determine 
the  thermodynamic  characteristics  of  these  interac- 
tions so  as  to  take  them  into  account  in  water 
treatment  processes.  Cadmium  was  chosen  as  a 
model  of  micropollutant  and  Fluka  humic  acids 
(FHA)  were  considered.  Results  showed  that  com- 
plexation  of  Cd  by  FHA  leads  to  very  stable 
structures,  from  which  it  is  difficult  the  eliminate 
metallic  ions.  Fulvic  acids  are  also  to  be  considered 
since  their  occurrence  in  the  environment  induces 
the  formation  of  metallic  complexes  the  stability 
constants  of  which  are  smaller.  FHA  thus  seems  no 
longer  to  be  a  representative  model  and  should  be 
substituted  by  a  more  convenient  model.  A  more 
detailed  investigation  of  the  actual  structure  of  the 
interaction  sites  and  of  the  complexed  form  stabili- 
ties requires  the  synthesis  of  a  representative 
model,  considering  both  the  toxicological  and  the 
water  treatment  points  of  view.  (Sand-PTT) 
W88-06763 


PREDICTING  THE  RATE  OF  TRACE-ORGAN- 
IC COMPOUND  REMOVAL  BY  NATURAL 
BIOFILMS, 

Minnesota  Univ..  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

C.  J.  Gantzer.  H.  P.  Kollig,  B.  E.  Rittmann,  and  D. 

L.  Lewis. 

Water  Research  WATRAG.  Vol.  22,  No.  2.  p  191- 

200.  February  1988.  4  fig.  4.  tab.  34  ref,  append. 

Descriptors:  *Fate  of  pollutants,  *Model  studies, 
♦Microbial  degradation,  *Biodegradation,  "Bio- 
films,  Cresol,  2.4-D  butoxyethyl  ester.  Phenols. 
Chlorinated  hydrocarbons,  Kinetics,  Mathematical 
models. 

The  ability  of  a  mechanistic  biofilm  kinetic  model 
to  predict  the  rate  at  which  natural  biofilms  re- 
moved trace  concentrations  of  p-cresol  and  a  2,4-D 
ester  was  examined.  Natural  biofilm  samples  were 
obtained  by  colonizing  Teflon  strips  at  a  river  site 
(a  bacterial  biofilm)  and  at  two  pond  sites  (mixed 
algal-bacterial   biofilms).    Biofilm   density,   biofilm 


thickness,  and  intrinsic  microbial  rate  constants 
were  calculated  independently.  Mass  transport  pa- 
rameters were  obtained  from  existing  equations. 
Although  the  biofilm  model  treated  the  two  types 
of  biofilms  as  if  they  were  homogeneous,  the  tested 
biofilm  kinetic  model  successfully  predicted  the 
rates  at  which  p-cresol  and  the  2,4-D  ester  were 
removed  by  natural  biofilms  when  the  experimen- 
tal reactors  were  operated  under  a  wide  range  of 
biological  and  mass  transport  conditions.  (Author's 
abstract) 
W88-06764 


CONCENTRATION    FACTORS    OF   CS137    IN 
RIVER  SEDIMENT, 

Novi  Sad  Univ.  (Yugoslavia).  Faculty  of  Sciences. 

L.  Conkic,  I.  Bikit,  P.  Vancsura,  J.  Slivka,  and  M. 

Ivo. 

Water  Research  WATRAG,  Vol.  22.  No.  2,  p  241- 

243,  February  1988.  2  tab.  10  ref 

Descriptors:   "Cesium   radioisotopes,   *River  sedi- 
ment. "Radioactive  wastes.  Fallout.  Danube  River. 

The  concentration  factor  of  the  isotope  Csl37  in 
River  Danube  sediment  was  systematically  meas- 
ured for  6  yrs  at  two  locations.  A  mean  value  of 
K  =  (7.1  +  or  -  4.4)  x  1000  was  derived.  Neither 
systematic  time  variations  of  the  concentration 
factor,  nor  any  time  correlation  of  the  Csl37  con- 
centration in  water  and  sediment  could  be  ob- 
served, suggesting  that  the  stationary  state  of  this 
isotope  distribution  in  the  Danube  is  established. 
The  results  of  the  measurement  show  that  the 
sediment  can  be  considered  as  a  reliable  indicator 
of  the  radioactive  contamination  of  rivers.  (Au- 
thor's abstract) 
W88-06770 


EVALUATION  OF  USE  OF  ANIONIC  DETER- 
GENTS (ABS)  IN  MALAYSIA, 

Seatec  International,  Bangkok  (Thailand). 

H.  F.  Ludwig.  and  A.  S.  Sekaran. 

Water  Research  WATRAG,  Vol.  22.  No.  2,  p  257- 

262,  February  1988.  2  fig,  2  tab,  7  ref. 

Descriptors:  "Water  pollution  sources.  "Deter- 
gents, "Alkylbenzene  sulfonates,  "Malaysia,  Devel- 
oping countries.  Urban  areas.  Recreation,  Water 
supply,  Fisheries,  Foaming.  Wastewater  treatment. 
Public  health. 

Anionic  detergents,  mostly  BAS  (or  ABS) 
(branched  alkyl-benzene  sulfonates)  have  been 
widely  used  in  Malaysia  over  the  past  two  decades, 
similar  to  its  use  in  other  developing  countries,  and 
residuals  from  such  use  have  entered  the  country's 
riverine  and  estuarine  systems.  A  study  was  con- 
ducted investigate  whether  this  use  has  resulted  in 
impairment  of  any  beneficial  water  uses  and 
whether  continued  use  might  do  so.  The  study 
focused  on  field  evaluations  in  seven  selected  river 
basin  systems  in  Peninsular  Malaysia,  out  of  a  total 
of  49  basins,  being  those  seven  where  the  popula- 
tion and  industry,  hence  detergent  use,  are  most 
concentrated.  It  included  consideration  of  effects 
on  water  supply,  public  health,  sewage  treatment, 
fisheries,  recreation,  and  environmental  aesthetics 
(foaming).  The  study  concluded  that  the  gross 
water  pollution  in  the  urbanizing  zones  is  of  such  a 
magnitude  that  the  effects  of  the  anionics  are  negli- 
gible, except  for  some  minor  foaming  incidences. 
Assuming  that  the  usage  of  ABS  will  increase  as 
urban  population  increases,  gross  pollution  will 
also  increase  and  will  continue  to  mask  the  effects 
of  ABS  residuals;  eventually,  however,  when  mu- 
nicipal sewage  collection,  treatment,  and  disposal 
systems  become  implemented,  the  presence  of  the 
ABS  residuals  could  become  a  meaningful  environ- 
mental problem.  (Author's  abstract) 
W88-06773 


TOXIC  METAL  ADSORPTION  IN  THE  TRIAS- 
SIC  SANDSTONE  AQUIFER  OF  THE  ENG- 
LISH MIDLANDS, 

Birmingham  Univ.  (England).  Dept.  of  Geological 

Sciences. 

T.  Mimides,  and  J.  W.  Lloyd. 

Environmental     Geology     and     Water     Sciences 
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I  GWS1  |,  Vol  10.  No  J,  p  135-140.  ll>87  6  fig,  > 
lab,  9  ref 

Descriptors  *IU-.i\  >  metals.  Toxic  metal  pollu- 
tion. 'Aquifers,  'Sandstones,  'Adsorption,  'Model 
studies,  'Path  of  pollutants,  Freundlich  isotherms, 
Cadmium,  Cobalt,  Copper.  Iron,  Nickel,  Ground- 
watei  pollution 

1  aboratorj  experimental  results  show  that  adsorp- 
tion can  ho  an  important  mechanism  in  taking  up 

heavy    metals    (cobalt,    copper,    iron,    and    nickel) 

contained  in  groundwaters  in  the  sandstones,  ["he 
adsorption  can  be  described  in  terms  of  Freundlich 

isotherms  and  can  he  simply  modeled  mathemati- 
cally. The  adsorption  function  has  been  integrated 
into  a  mass  balance  equation,  and  tested  using  a 
laboratory  sand  tank  model  and  in  a  small  Held 
study.  The  results  show  that  the  transport-adsorp- 
tion models  are  not  easily  applied  in  the  field 
because  of  hydroecological  complications.  (Au- 
thor's abstract) 
W88-06775 


TRACE  ELEMENTS  IN  SURFACE  SEDI- 
MENTS OF  NAVARINO  BAY,  GREECE, 

Palras  Univ.  (Greece).  Dept.  of  Geology. 
S.  P.  Varnavas.  A.  G.  Panagos.  and  G.  Laios. 
Environmental     Geology     and     Water     Sciences 
EGWSEI.  Vol.  10,  No.  3,  p  159-168.  1987.  13  fig.  2 
tab.  22  ref. 

Descriptors:  'Water  pollution  sources,  *Path  of 
pollutants,  'Greece,  'Trace  elements,  'Heavy 
metals.  Aluminum.  Silicon,  Cobalt.  Nickel. 
Copper,  Zinc,  Gallium.  Rubidium.  Tin,  Yttrium. 
Clay  minerals.  Organic  matter.  Detritus,  Industrial 
wastewater.  Navarino  Bay.  Wastewater. 

The  distribution  of  a  number  of  trace  elements  in 
the  Navarino  Bay  surface  sediments  was  examined 
and  their  source  and  association  with  the  major 
phases  determined.  Cobalt  follows  Al  in  its  distri- 
bution, having  its  highest  values  towards  the 
center  and  deeper  parts  of  the  bay;  Zn  and  Cu 
have  their  highest  values  at  the  effluent  outfalls  of 
a  distillery  and  in  olive  oil  and  olive  kernel  factory 
(at  the  port  of  Yalova).  being  decreased  away.  The 
highest  concentration  of  Ni  is  found  near  the  town 
Pylos.  while  the  highest  concentrations  of  Rb  and 
Y  are  observed  at  the  mouths  of  rivers  Yalovas  and 
Xerias.  Organic  matter  has  its  highest  content  at 
the  port  of  Pylos,  while  no  significant  variations 
have  been  observed  in  the  distribution  of  Sn  and 
Ga.  Organic  matter  is  mainly  derived  from  domes- 
tic sewage.  Ni  enters  the  bay  from  its  southern 
coasts  and  might  be  derived  from  weathering  of 
bauxite  deposits  present  in  the  adjacent  limestones. 
Rb  and  Y  are  transported  by  the  rivers  Yalovas 
and  Xerias  from  the  northeastern  adjacent  land 
areas;  Ni,  Co  and  Cu  show  positive  correlation 
with  Al.  suggesting  their  incorporation  in  clay 
minerals,  while  Rb  shows  positive  correlation  with 
Si.  suggesting  its  incorporation  in  silicate  detrital 
minerals.  The  following  areas  in  the  bay  are  con- 
sidered to  be  heavily  polluted:  (1)  the  port  and  a 
large  zone  near  Pylos  (domestic  sewage);  (2)  the 
port  and  a  small  area  near  Yalova  (domestic- 
sewage  and  industrial  effluents);  and  (3)  the  eastern 
coast  of  the  island  Sphaktiria  (oil).  The  domestic 
sewage  pollution  in  Navarino  Bay  is  of  the  same 
level  as  that  in  other  Greek  bays.  (Author's  ab- 
stract) 
W88-06778 


SUSPENDED  SEDIMENT  TRANSPORT,  SEDI- 
MENTATION, AND  RESUSPENSION  IN  LAKE 
HOUSTON,  TEXAS:  IMPLICATIONS  FOR 
WATER  QUALITY, 

Rice  Univ.,  Houston.  TX.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-06780 


MODELING     OF     BRINE     TRANSPORT     IN 
POROUS  MEDIA, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene.  Bilthoven  (Netherlands). 
S  M   Hassanizadeh,  and  T.  Leijnse. 
Water  Resources   Research   WRERAO.   Vol.   24. 


No  i.  p  321-330.  March  1988  8  fig,  28  ref,  2 
append.   Commission   of   European   Communities 

and    the   National    Institute   for    Public    Health   and 

Environmental  Hygiene  of  the  Netherlands  con 

tract  F11W-008I-N1 

Descriptors:  'Brines,  'Porous  media,  'Path  of  pol- 
lutants, 'Underground  waste  disposal,  'Ground- 
water movement,  'Boundary  conditions,  'Mathe- 
matical models,  Pollutants,  Rock  salt.  Radioactive 

waste  disposal 

The  problem  of  concentrated  brine  transport  arises 
in  the  study  of  transport  of  pollutants  released 
from  a  repository  in  a  rock  salt  formation.  The  fact 
that  brine  contains  a  high  concentration  of  solutes 
requires  special  attention  in  the  development  of 
mathematical  models  for  brine  transport  problems. 
Important  physical  and  mathematical  differences 
between  low-  and  high-concentration  situations  are 
discussed.  Three  primary  aspects  of  a  model  are 
considered:  basic  equations,  boundary  conditions. 
and  numerical  techniques.  Since  in  high  concentra- 
tion situations,  the  fluid  motion  is  not  independent 
of  the  solutes  movement,  a  new  formulation  of 
Darcy's  and  Fick's  law  are  proposed.  The  basic 
equations  comprise  a  set  of  two  nonlinear  coupled 
partial  differential  equations  to  be  solved  for  the 
pressure  p  and  the  solute  mass  fraction  omega. 
These  equations  have  to  be  solved  by  means  of 
iterative  methods.  Various  possibilities  involving 
finite  difference  methods  were  studied.  In  one  case, 
after  discretizing  the  equations  in  a  fully  implicit 
way,  the  Newton-Raphson  method  was  employed 
to  solve  the  system  of  nonlinear  difference  equa- 
tions simultaneously.  In  another  case,  after  remov- 
ing part  of  the  nonlinearity  by  a  transformation  of 
the  dependent  variable  omega,  a  procedure  of  se- 
quential solution  of  the  two  equations  by  succes- 
sive substitution  is  employed.  This  method  is  faster 
as  a  result  of  the  quasi-linearization.  Boundary 
conditions,  are  often  also  nonlinear  and  coupled. 
Appropriate  conditions  for  a  rock  salt  boundary 
and  an  outflow  boundary  were  developed  and 
their  significance  in  high-concentration  situations 
are  discussed.  A  nonlinear  time-dependent  bounda- 
ry condition  at  a  rock  salt  boundary  was  devel- 
oped which  takes  into  account  the  process  of  salt 
dissolution  and  cap  rock  formation.  (Author's  ab- 
stract) 
W88-06788 


FIELD  TECHNIQUE  TO  MEASURE  THE  TOR- 
TUOSITY AND  SORPTION-AFFECTED  PO- 
ROSITY FOR  GASEOUS  DIFFUSION  OF  MA- 
TERIALS IN  THE  UNSATURATED  ZONE 
WITH  EXPERIMENTAL  RESULTS  FROM 
NEAR  BARNWELL,  SOUTH  CAROLINA, 
D.  K.  Kreamer.  E.  P.  Weeks,  and  G.  M. 
Thompson. 

Water  Resources  Research  WRERAO.  Vol.  24 
No.  3,  p  331-341,  March  1988.  6  fig,  2  tab,  28  ref. 

Descriptors:  'Path  of  pollutants.  'Radioactive 
waste  disposal,  'Diffusion,  'Soil  gases,  'Gaseous 
diffusion.  'Field  tests.  Environmental  tracers,  Pie- 
zometers, Gas  chromatography.  Hazardous  materi- 
als. 

A  tracer  experiment  was  conducted  at  a  commer- 
cial low-level  nuclear  waste  disposal  site  to  test  a 
new  method  for  determining  the  tortuosity  and 
sorption-affected  porosity  for  gaseous  diffusion 
transport  of  materials  in  the  unsaturated  zone.  Two 
tracers,  CBrClF2  and  SF6,  were  released  at  con- 
stant rates  of  105  and  3.3  ng/s,  resp..  from  perme- 
ation devices,  which  were  placed  in  short  screened 
sections  in  access  holes.  Soil  gas  was  sampled  from 
15  piezometers  located  at  various  distances  from 
the  sources  by  sequentially  pumping  60-160  mL  of 
gas  from  the  piezometers  into  a  dual-column  gas 
chromatograph  located  at  the  test  site.  The 
CBrCIF2  concentration  data  obtained  from  several 
of  the  piezometers  were  analyzed  by  use  of  type 
curves  for  a  continuous  point  source  in  an  areally 
extensive  medium  bounded  above  and  below  by 
planar  no-flow  boundaries.  The  tortuosity  of  the 
geological  unit  tested,  an  eolian  sand,  was  deter- 
mined to  be  about  0.4.  and  the  sorption-affected 
porosity  to  be  0.22.  The  tortuosity  value  is  plausi- 
ble, but  the  sorption-affected  porosity  value  is  sub- 
stantially less  than  that  computed  from  the  drained 
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retardation  due  to  solutii I   Ih    tra<    i    in  thi 

liquid  phase  and  mm  ptjon  i  >"  Ihi   si  ilid  phasi     i  h 
si  <i  data  i  ould  noi  be  reliably  mil   red   (A  ui  I   u 
abstrai  n 
W88  06781 


UNIDIMENSIONAL  SOLUTE  IRWSPOHI 
INCORPORATING  IQlll  until  M  \\n 
RATE-LIMITED  ISOTHERMS  Willi  FIRST- 
ORDER  LOSS:  1.  MODEL  CONCEPT!  VLIZA- 
TIONS  AND  ANALYTIC  SOLUTIONS, 
Institute  of  Nucleai  Sciences,  I  own  Hutl  iNiw 
Zealand). 

For   primary   bibliographic   entrj    see   Field   2(i 
W88-06790 


UNIDIMENSIONAL  SOLUTE  TRANSPORT 
INCORPORATING  EQUILIBRIUM  AM) 
RATE-LIMITING  ISOTHERMS  WITH  FIRST- 
ORDER  LOSS:  2.  AN  APPROXIMATED  SIMU- 
LATION AFTER  A  PULSED  INPUT, 
Institute  of  Nuclear  Sciences.  Lower  Hint  (New 
Zealand). 

For   primary    bibliographic   entry    see    Field    2G. 
W88-06791 


EXPERIMENTAL  VALIDATION  OF  THE 
THEORY  OF  EXTENDING  TWO-PHASE 
SATURATION-PRESSURE  RELATIONS  TO 
THREE-FLUID  PHASE  SYSTEMS  FOR  MON- 
OTONIC  DRAINAGE  PATHS, 
Virginia  Polytechnic  Inst,  and  State  Univ..  Blacks- 
burg. 

R. J   Lenhard.  and  J   C.  Parker 
Water   Resources   Research   WRERAO.   Vol.    24. 
No.  3,  p  373-380.  March  1988.  7  fig.  2  tab.  24  ref. 
U.  S.  Environmental  Protection  Agency  grant  CR- 
812073. 

Descriptors:  'Path  of  pollutants.  'Groundwater 
movement,  'Groundwater  pollution.  'Porous 
media,  'Underground  waste  disposal.  Organic- 
compounds. 

Contamination  of  groundwater  by  nonaqueous 
phase  liquids  (NAPL)  due  to  waste  spills  or  leaks 
from  impoundments  or  underground  storage  facili- 
ties is  a  serious  threat  to  water  quality,  since  organ- 
ic liquids  which  contain  compounds  slightly  solu- 
ble in  water  can  be  a  long-term  source  of  contami- 
nants. A  technique  was  developed  to  directly 
measure  three-phase  air-NAPL-water  fluid  satura- 
tion-pressure (S-P)  relations  in  unconsolidated 
porous  media.  Details  of  the  experimental  appara- 
tus and  procedures  used  to  measure  three-phase  S- 
P  relations  are  discussed.  Results  of  three-phase 
measurements  were  compared  to  two-phase  data  to 
test  commonly  employed  assumptions  of  extending 
two-phase  S-P  relations  to  three  phases  as  postulat- 
ed by  Leverett  and  others.  The  scaling  format 
proposed  by  Parker  et  al.  were  also  evaluated  to 
test  whether  a  single  scaled  function  can  adequate- 
ly describe  S-P  relations  in  two-  and  three-phase 
systems  in  porous  media.  Comparison  of  the  scaled 
two-  and  three-phase  S-P  drainage  data  indicated 
that  a  single  scaled  multiphase  retention  function 
may  be  employed  to  describe  S-P  relations  in 
either  two-  or  three-fluid  phase  systems.  (Sand- 
PTT) 
W88-06793 


SEASONAL  FLUXES  OF  SOME  IONS 
THROUGH  THE  OVERSTORY,  UNDER- 
BRUSH, AND  ORGANIC  SOIL  HORIZONS  OF 
AN  ASPEN-BIRCH  FOREST, 

Toronto  Univ.  (Ontario).  Dept.  of  Geography. 
A.  G.  Price,  and  R.  J.  Walters. 

Water  Resources  Research  WRERAO.  Vol.  24. 
No.  3.  p  403-408.  March  1988.  3  fig,  2  tab,  30  ref. 

Descriptors:  'Path  of  pollutants.  'Acid  rain,  'For- 
ests, 'Forest  soils.  'Ion  flux.  'Minerals.  'Decidu- 
ous trees.  Aspen.  Birch.  Hydrogen  ion.  Calcium, 
Magnesium.  Potassium.  Nutrients. 

A  study  was  made  of  the  water  and  chemical 
fluxes  in  a  predominantly  deciduous  forest  at  Chalk 
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Group  5B — Sources  Of  Pollution 

River.  Ontario.  The  chemistry  of  water  moving 
through  trembling  aspen,  large-tooth  aspen  and 
paper  birch  is  strongly  modified  by  interaction 
with  all  major  components  in  the  system:  the  over- 
story  leaves  and  trunks,  the  underbrush  stems  and 
leaves,  and  the  organic  plus  upper  mineral  soil 
horizon.  The  dominant  controls  on  the  chemistry 
of  water  reaching  the  forest  floor  are  those  exerted 
by  the  overstory.  Hydrochemical  changes  through 
the  underbrush  are  generally  of  the  same  type  as 
those  through  the  overstory.  but  of  a  smaller  size. 
A  significant,  positive  relationship  was  found  be- 
tween the  hydrogen  ion  flux  imposed  on  the  over- 
story. and  the  net  loss  of  calcium,  magnesium,  and 
potassium  from  the  canopy,  showing  that  acid 
deposition  is  having  an  effect  on  the  export  of 
these  nutrients  from  the  canopy.  (Author's  ab- 
stract) 
W88-06797 


CONFRONTING  THE  IRONIES  OF  OPTIMAL 
DESIGN:  NONOPTIMAL  SAMPLING  DE- 
SIGNS WITH  DESIRABLE  PROPERTIES, 

Interstate    Commission    on    the    Potomac    River 

Basin.  Rockville.  MD. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-06798 


CONTINUUM  MODEL  FOR  WATER  MOVE- 
MENT IN  AN  UNSATURATED  FRACTURED 
ROCK  MASS, 

Sandia  National  Labs..  Albuquerque,  NM.  Nevada 

Nuclear    Waste    Storage    Investigations    Projects 

Dept. 

For   primary   bibliographic    entry   see   Field   2G. 

W88-06799 


TRANSPORT  AND  CHEMODYNAMICS  OF 
ORGANIC  MICROPOLLUTANTS  AND  IONS 
DURING  SNOWMELT, 

Bayreuth  Univ.  (Germany.  F.R.).  Lehrstuhl  fuer 

Hydrologie. 

T.  Schondorf,  and  R.  Herrmann 

Nordic  Hydrology  NOHYBB.  Vol.  18,  No.  4/5.  p 

259-278.  1987.  11  fig.  2  tab.  51  ref. 

Descriptors:  *Snowmelt.  "Organic  compounds, 
*Polycyclic  aromatic  hydrocarbons,  "Chlorinated 
hydrocarbons,  *Ions,  "Path  of  pollutants,  Freeze- 
thaw  cycles. 

Laboratory  experiments  and  field  measurements 
were  used  to  investigate  the  chemodynamics  and 
transport  behavior  of  organic  micropollutants  and 
inorganic  ions  in  melting  snowpacks.  Dissolved 
substances  (e.g.  ions)  were  released  from  the  snow- 
pack  by  convection  and  diffusion  within  the  melt 
water.  Substances  which  were  adsorbed  onto  parti- 
cles (e.g.  polycyclic  aromatic  hydrocarbons 
(PAH))  were  not  desorbed  to  a  significant  degree. 
Moving  particles  were  generally  filtered  out  within 
the  snowpack  and,  therefore,  adsorbed  substances 
were  hardly  leached  by  this  way  of  transport. 
Frequent  melt-freeze  cycles  and  a  deep  snowpack 
lead  to  an  enrichment  of  dissolved  substances  in 
the  first  melt  water  fractions  and  of  substances 
adsorbed  onto  particles  in  the  final  fractions.  A 
different  macroscopic  and  microscopic  spatial  vari- 
ation of  ions  within  the  snowpack  results  in  differ- 
ent elution  patterns  during  the  snow  melt.  Since 
the  PAH  are  predominantly  adsorbed  onto  parti- 
cles, approx.  90%  of  all  PAH  of  a  snow  column 
were  eluted  with  the  last  20%  of  water  during  the 
snow  melt.  PAH  with  a  high  partition  coefficient 
K  sub  o  w  (e.g.  benzo(a)pyrene, 
benzo(ghi)perylene)  exhibited  a  stronger  enrich- 
ment than  fluoranthene  with  comparatively  lower 
k  sub  o  w.  Since  the  HCH  isomers  occur  in  dis- 
solved as  well  as  in  adsorbed  phase  because  of 
their  low  k  sub  o  w  in  melting  snow,  there  is  an 
enrichment  of  the  dissolved  phase  within  the  first 
fractions  of  melt  water  and  of  the  adsorbed  phase 
within  the  final  fractions  of  melt  water.  (Author's 
abstract) 
W88-06810 


ENVIRONMENTAL  IMPACTS  OF  AN  OLD 
MINE  TAILINGS  DEPOSIT:  HYDROCHEMI- 
CAL AND  HYDROLOGICAL   BACKGROUND, 


L  inkoeping   Univ.   (Sweden).    Dept.   of  Water  in 

Environment  and  Society. 

B.  Allard.  S.  Karlsson,  U.  Lohm,  P.  Sanden,  and  S. 

Bergstrom. 

Nordic  Hydrology  NOHYBB,  Vol.  18.  No.  4/5,  p 

279-290.  1987.  5  fie.  3  tab.  23  ref.  Swedish  Natural 

Science  Research  Council  grants  G-NR  3015-102; 

G-NR  3015-103;  G-NR  3596-1 16. 

Descriptors:  *Mine  tailings.  "Water  pollution 
sources.  *Mine  drainage.  *Acid  mine  drainage, 
*Metals.  *Path  of  pollutants.  Geology,  Hydrology, 
Mine  wastes,  Sweden.  Sampling,  Field  tests. 

The  release  and  distribution  of  metals  as  well  as 
acid  from  a  mine  tailings  deposit  into  a  stream 
were  studied,  particularly  the  distribution  and  neu- 
tralization of  acids,  the  distribution  and  chemical 
speciation  of  metals  and  metal  adsorption  and  pre- 
cipitation phenomena.  The  Bersbo  mine,  250  km 
SSW  of  Stockholm,  was  selected  for  the  study.  An 
overview  is  given  of  the  local  geology,  hydrology 
and  hydrochemistry  as  well  as  the  research  pro- 
gram (field  measurements,  sampling,  analytical 
procedures  and  modelling).  The  databases  (chemi- 
cal and  hydrological)  generated  within  the  project 
are  outlined.  (See  W88-06812  thru  W88-06814) 
(Author's  abstract) 
W88-06811 


ENVIRONMENTAL  IMPACTS  OF  AN  OLD 
MINE  TAILINGS  DEPOSIT:  MODELING  OF 
WATER  BALANCE,  ALKALINITY  AND  PH, 

Sveriges  Meteorologiska  och   Hydrologiska  Inst., 

Norrkoeping. 

M.  Brandt.  S.  Bergstrom,  and  P.  Sanden. 

Nordic  Hydrology  NOHYBB,  Vol.  18,  No.  4/5,  p 

291-300,  1987.  10  fig,  6  ref. 

Descriptors:  "Water  pollution  sources,  "Model 
studies,  "Mine  tailings,  "Mine  drainage,  "Acid 
mine  drainage.  "Path  of  pollutants.  "Alkalinity, 
"Hydrogen  ion  concentration,  "Hydrologie 
budget,  Tailings,  Leaching.  Sweden.  Waste  dispos- 
al. 

A  diversity  of  hydrological  and  hydrochemical 
data  is  the  foundation  for  an  integrated  modelling 
study  of  a  leaching  tailing  deposit  at  Bersbo  in 
Southern  Sweden.  A  distributed  conceptual  water 
balance  model  system  combined  with  empirical 
hydrochemical  subroutines  are  used  to  describe  the 
variation  pattern  in  runoff,  alkalinity  and  pH  of  the 
outlet  of  the  drainage  basin.  The  sensitivity  of  the 
model  to  the  areal  extent  of  the  waste  disposal  site 
was  small  indicating  that  it  is  more  important  to 
determine  storage  characteristics  of  the  waste  than 
it  is  to  determine  its  exact  areal  coverage.  (See  also 
W88-06811  and  W88-06813  thru  W88-06814) 
(Sand-PTT) 
W88-06812 


ENVIRONMENTAL  IMPACTS  OF  AN  OLD 
MINE  TAILINGS  DEPOSIT:  METAL  CONCEN- 
TRATIONS AND  WATER  PATHWAYS, 

Linkoeping   Univ.   (Sweden).    Dept.   of  Water   in 

Environment  and  Society. 

P.  Sanden,  S.  Karrlsson.  and  U.  Lohm. 

Nordic  Hydrology  NOHYBB.  Vol.  18,  No.  4/5,  p 

301-312,  1987.  7  fig,  3  tab,  16  ref. 

Descriptors:  "Mine  tailings,  "Water  pollution 
sources,  "Mine  drainage.  "Acid  mine  drainage. 
"Metals.  "Path  of  pollutants,  Copper.  Zinc,  Cadmi- 
um. Lead,  Leachates,  Tailings,  Statistical  analysis. 

Variations  in  metal  concentrations  in  a  heavily 
polluted  stream  receiving  acidic  leachates  from  an 
old  mine  tailings  deposit  are  analyzed  from  a  hy- 
drological perspective.  From  extensive  data,  col- 
lected during  three  years,  the  variations  in  concen- 
trations of  four  metals  (copper,  zinc,  cadmium,  and 
lead)  are  discussed.  The  deposit  is  the  principal 
source  for  these  metals  in  the  watershed.  The 
variation  in  metal  concentrations  in  the  vicinity  of 
the  deposit  can  to  a  large  extent  be  explained  by 
simple  dilution  of  contaminated  water  with  uncon- 
taminated  water  from  the  surrounding  area.  Fur- 
ther downstream  of  the  deposit,  other  processes 
become  increasingly  important  for  the  metal  con- 
centrations in  the  water  bodies.  (See  W88-06811 


thru    W88-06812   and    W88-06814)   (Author's   ab- 
stract) 
W88-06813 


ENVIRONMENTAL  IMPACTS  OF  AN  OLD 
MINE  TAILINGS  DEPOSIT:  METAL  ADSORP- 
TION BY  PARTICULATE  MATTER, 

Linkoeping   Univ.   (Sweden).   Dept.   of  Water   in 

Environment  and  Society. 

S.  Karlsson.  P.  Sanden,  and  B.  Allard. 

Nordic  Hydrology  NOHYBB,  Vol.  18,  No.  4/5,  p 

313-324,  1987.  4  fig,  3  tab,  20  ref. 

Descriptors:  "Mine  tailings,  "Leachates.  "Mine 
drainage,  "Acid  mine  drainage,  "Metals,  "Path  of 
pollutants,  Aluminum,  Manganese,  Iron,  Copper, 
Zinc,  Cadmium,  Lead,  Hydrogen  ion  concentra- 
tion. 

The  distribution  of  metals  (aluminum,  manganese, 
iron,  copper,  zinc,  cadmium  and  lead)  between 
suspended  particles  and  solution  phase  was  studied 
by  analysis  of  time  series  data  in  a  stream  receiving 
leachates  from  a  mine  tailings  deposit.  A  precipita- 
tion of  aluminum  and  iron  takes  place  when  the 
acidic  effluents  are  neutralized  by  unpolluted 
groundwater,  while  the  other  dissolved  elements 
never  reach  saturation.  The  particulate  fraction  is 
largely  amorphous.  A  transfer  of  dissolved  ele- 
ments from  the  solution  phase  to  the  particle  phase, 
increasing  in  the  order  zinc  <  cadmium  <  copper 
<  lead  with  increasing  pH,  was  observed.  This 
removal  of  metals  from  the  aqueous  phase  appears 
to  be  due  to  sorption  processes  rather  than  to 
coprecipitation.  The  formation  of  a  particulate 
metal  fraction  could  be  the  means  for  long-range 
transportation  and  redistribution  of  metals  in  envi- 
ronmental water  systems.  (See  W88-06811  thru 
W88-06813)  (Author's  abstract) 
W88-06814 


5C.  Effects  Of  Pollution 


INFLUENCE    OF    TEMPERATURE,    WATER 
AND     NUTRIENT     CONDITIONS     DURING 
GROWTH  ON  THE  RESPONSE  OF  BRASSICA 
OLERACEA  L.  TO  A  SINGLE,  SHORT  TREAT- 
MENT WITH  SIMULATED  ACID  RAIN, 
Toronto  Univ.  (Ontario).  Dept.  of  Botany. 
S.  J.  M.  Caporn,  and  T.  C.  Hutchinson. 
New  Phytologist  NEPHAV,  Vol.   106,  No.  2,  p 
251-259,  June  1987.  3  fig,  1  tab,  20  ref. 

Descriptors:  "Water  pollution  effects,  "Plant 
growth,  "Simulated  rainfall,  "Acid  rain,  "Brassica, 
"Temperature  effects.  Cabbage,  Food  crops, 
Plants,  Rainfall,  Nutrients. 

A  single  treatment  with  simulated  acid  rain  (pH  3.0 
delivered  as  a  30  min  spray  to  glasshouse-grown 
seedlings  of  cabbage  (Brassica  oleracea  L.))  caused 
extensive  damage  to  the  adaxial  surface  of  the 
cotyledons.  The  extent  of  this  injury  was  com- 
pared between  plants  which  had  been  grown  under 
different  environmental  conditions.  Seedlings 
which  were  germinated  and  grown  out  of  doors 
during  springtime  at  a  time  of  low  minimum  tem- 
peratures (full  range:  7  to  32  deg  C)  were  less 
injured  by  the  acid  spray  than  were  those  grown  in 
the  glasshouse  under  warmer  conditions  (18  to  36 
deg  C).  The  influence  of  temperature  alone  was 
studied  further  in  controlled  environments.  Plants 
grown  at  10  deg  C  showed  less  damage  from  acid 
sprays,  in  terms  of  visible  injury  and  in  the  effect 
on  the  subsequent  rate  of  growth,  than  did  those 
grown  at  20  deg  C.  In  addition  to  the  influence  of 
low  temperature,  an  insufficient  supply  of  either 
water  or  nutrients  during  growth  also  reduced  the 
extent  of  visible  damage  to  the  cotyledons  from 
simulated  acid  rain.  Estimates  of  the  contact  angles 
between  water  droplets  and  cotyledon  surfaces, 
and  SEM  studies  of  the  epicuticular  wax.  indicated 
that  temperature-induced  changes  in  the  sensitivity 
of  the  cotyledon  to  acidity  were  not  related  simply 
to  the  wettability  and  morphology  of  the  surface 
wax.  The  results  indicate  that  laboratory  or  indoor 
experiments  with  simulated  acid  rain  should  be 
interpreted  cautiously;  in  the  natural  environment 
the  direct  effect  of  acidity  on  higher  plants  may 
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change  seasonal!)  and  spatial!)  according  to  the 
plants'  crowing  conditions  (Author's  abstract) 

\\  ss  0.W.M 


1  FFECTS  OF  A  SIMULATED  ACID  RAIN  EPI- 
SODE ON  PHOTOSYNTHESIS  AND  RECOV- 
ERY   IN   THK  CARIBOl   1 ORACJK   LICHENS, 
CLADINA  STELLARIS  (OPIZ.)  BROUO  AND 
CI.ADINA  RANGIFERINA  (I..)  VVIGC... 
Toronto  Univ.  (Ontario).  Dept.  of  Botan) 
M.  G.  Scott,  and  T.  C.  Hutchinson, 
New  Phytologisl  NEPHAV.  Vol  107.  No.  3,  p 
567-575.  November  1987.  2  tah.  32  ref. 

Descriptors  'Photosynthesis,  'Lichens,  'Water 
pollution  effects,  'Plant  growth.  'Simulated  rain- 
fall. 'Acid  rain.  Plants.  Rainfall.  Biomass 

The  effect  of  simulated  acid  rain  on  net  photosyn- 
thesis of  two  common  boreal  forest  lichens.  Cla- 
dina  Stellaris  and  Cladina  rangiferina.  was  investi- 
gated. Repeated  measurements  of  net  photosyn- 
thetic  rate  (NPR)  were  conducted  on  podetial  tips 
over  a  week-long  period  to  assess  both  immediate 
response  to  an  acid  spray  treatment  (2:1 
H2S04:HN03;  pH  range  2.5  to  3.5)  and  subse- 
quent photosynthetic  recovery  after  the  solution  of 
artificial  rain  had  been  rinsed  out  of  the  cells.  A 
control  group,  which  was  treated  with  pH  5.6 
episodes,  was  used  to  monitor  natural  fluctuations 
in  NPR  over  time  in  a  laboratory  environment. 
Although  lowered  photosynthetic  rates  were  ob- 
served for  both  species  immediately  following  a 
low  pH  treatment,  differences  between  groups 
were  not  significant.  Three  days  following  treat- 
ment, however,  significant  decreases  in  photosyn- 
thesis of  up  to  40%  of  pretreatment  values  were 
found  for  pH  2.5  and  3.0-sprayed  C.  stellaris.  and 
decline  in  NPR  of  25%  was  recorded  for  pH  3.0- 
treated  C.  rangiferina.  Six  days  after  the  simulated 
rain  episode,  a  20%  recovery  of  photosynthesis 
had  occurred  in  pH  2.5-treated  C.  stellaris,  while 
pH  3.0-sprayed  C.  rangiferina  underwent  a  20% 
stimulation  of  NPR  compared  to  the  pretreatment 
value.  In  spite  of  the  demonstrated  ability  to  recov- 
er partially  following  a  single  low  pH  event,  it  is 
hypothesized  that  even  temporary  declines  in  NPR 
could  restrict  growth  potential  and  biomass  accu- 
mulation of  boreal  cyptogamic  species  which  have 
a  short  growing  season  and  photosynthesize  only 
when  moisture  is  available.  Results  of  the  study 
indicate  that  C.  stellaris  is  more  sensitive  to  single 
low  pH  events  than  is  C.  rangiferina.  (Author's 
abstract) 
W88-05932 


EFFECTS  OF  SIMULATED  ACID  RAIN  ON 
PRODUCTION,  MORPHOLOGY  AND  COM- 
POSITION OF  EPICUTICULAR  WAX  AND  ON 
CUTICULAR  MEMBRANE  DEVELOPMENT, 

Bristol  Univ.  (England).  Dept.  of  Agricultural  Sci- 
ences. 

K.  E.  Percy,  and  E.  A.  Baker. 
New  Phytologist  NEPHAV,  Vol.   107,  No    3    p 
577-589,  November  1987.  4  fig,  5  tab,  39  ref 

Descriptors:  'Leaves,  'Water  pollution  effects. 
'Plant  growth.  'Simulated  rainfall,  'Acid  rain, 
Plants.  Rainfall.  Membranes,  Morphology. 

Leaves  of  Phaseolus  vulgaris  L.,  Vicia  faba  L., 
Pisum  sativum  L.  and  Brassica  napus  L.  were 
exposed  to  simulated  rain  from  emergence  to  full 
expansion  at  seven  pHs  between  5.6  and  2.6,  ap- 
plied at  2  mm/h  in  amounts  and  at  intervals  repre- 
sentative of  ambient  rain  in  southwestern  England. 
Leaf  expansion  was  unaffected  by  rain  pH  greater 
than  3.0  in  V.  faba,  and  pH  2.6  in  the  other  species. 
Macroscopic  foliar  injury  was  induced  at  pH  <  or 
=  3.4  in  non-wettable  leaves  of  P.  sativum  and  B. 
napus  which  had  relatively  large  deposits  of  crys- 
talline epicuticular  wax.  and  at  pH  3.0  in  wettable 
leaves  of  P.  vulgaris  and  V.  faba  which  had  small 
deposits  of  amorphous  wax.  Foliar  injury  was 
greatest  in  species  with  crystalline  wax.  Wax  pro- 
duction was  affected  by  simulated  acid  rain  in  all 
species  and  was  often  accompanied  by  changes  in 
wax  composition.  Wax  quantity  was  reduced  on 
leaves  of  P.  vulgaris  exposed  to  rain  at  pH  <  or  = 
4.6.  while  wax  on  leaves  of  P.  sativum  and  B. 
napus  had  increased  numbers  of  smaller  plates  and 


lubes,  respectively,  pei  unii  urea  .ii  pll       oi 
4.6.  Leaves  of  H    napus,  stripped  of  crystalline 

epicuticular  wax  al  about  20'';   full  expans 

generated  less  wax  at  pH  3  4  than  at  pll  5  6  I  he 
thickness  o!  the  cuticular  membranes  in  leaves  ol 

P,    vulgaris,    V.    faba   and    P,   sativum   exposed    to 

simulated  acid  rain  at  pH  <  or  =  4.2  decreased  bj 
28  to  35%  compared  with  those  exposed  to  pH  5.6 
rain.  Membrane  ultrastructure  was  also  altered  in 

leaves  of  P.  vulgaris.  Taken  together,  these 
changes  could  have  important  consequences  for 
leaf  wettability,  rainfall  retention,  foliar  uptake  of 
chemicals  and  host-parasite  interactions  (Author's 
abstract) 
W88-05933 


EFFECT  OF  SIMULATED  ACID  RAIN  ON 
PERFORMANCE  OF  THE  APHID  EUCERA- 
PHIS  BETULAE  (KOCH)  ON  SILVER  BIRCH, 

Turku  Univ.  (Finland)  Dept.  of  Biology. 

S.  Neuvonen.  and  M.  Lindgren. 

Oecologia   OECOBX,    Vol.    74,   No.    1,   p   77-80, 

November  1987.  2  fig,  2  tab,  25  ref. 

Descriptors:  'Aphids,  'Water  pollution  effects, 
'Plant  growth,  'Simulated  rainfall,  'Acid  rain. 
Plants,  Rainfall,  Reproduction,  Survival,  Birch, 
Bioassay,  Finland. 

The  effect  of  artificial  acid  rain  on  the  reproduc- 
tion and  survival  of  the  aphid  Euceraphis  betulae 
on  silver  birch  was  studied  in  Turku,  southern 
Finland  Eight  bioassays  were  done  during  1984- 
1986.  In  four  of  the  bioassays  the  aphids  produced 
40%  to  over  100%  more  progeny  on  birches  wa- 
tered with  dilute  sulfuric  acid  (pH  3.5)  than  on 
control  trees.  In  four  other  cases  the  performance 
of  aphids  did  not  differ  between  the  treatments.  An 
index  of  aphid  reproduction  pooled  over  the  whole 
study  was  significantly  higher  on  acid-treated  than 
on  control  birches.  The  reproduction  of  aphids  on 
acid-treated  birches  was  enhanced  when  precipita- 
tion was  below  long  term  average,  suggesting  an 
interaction  between  the  stress  caused  by  acid  treat- 
ment and  dry  periods.  (Author's  abstract) 
W88-05934 


ORIGIN  AND  COMPOSITION  OF  SURFACE 
SLICKS  IN  LAKES  OF  DIFFERING  TROPHIC 
STATUS, 

Lund  Univ.  (Sweden).  Dept.  of  Ecology. 
For  primary  bibliographic  entry  see  Field  2H 
W88-05959 


SUPRAPOPULATION  DYNAMICS  OF  BOTH- 
RIOCEPHALUS  ACHEILOGNATHI  IN  A 
NORTH  CAROLINA  RESERVOIR:  ABUN- 
DANCE, DISPERSION,  AND  PREVALENCE, 

Wake  Forest  Univ.,  Winston-Salem,  NC.  Dept.  of 

Biology. 

M.  R.  Riggs,  and  G.  W.  Esch. 

The  Journal  of  Parasitology,  Vol.  73,  No.  5,  p  877- 

892,  October  1987.  13  fig,  5  tab,  46  ref. 

Descriptors:  'Parasites,  'Fish  'Population  dynam- 
ics, 'Cooling  ponds,  'Powerplants,  'Reservoirs, 
Population  density,  Density,  Parasite  populations. 
Aquatic  populations,  Belews  Lake,  North  Caroli- 
na. Seasonal  variation.  Seasonal  distribution.  Water 
pollution  effects.  Selenium,  Tapeworms. 

A  2  1/2-year  study  (September  1980-March  1983) 
of  abundance,  dispersion,  and  prevalence  of  the 
pseudophyllidean  cestode,  Bothnocephalus  achei- 
lognathi.  in  3  species  of  fish  (Gambusia  affinis. 
Notropis  lutrensis,  and  Pimephales  promelas)  was 
conducted  in  3  ecologically  distinct  areas  of  a 
North  Carolina  cooling  pond.  Mean  infrapopula- 
tion  density  and  prevalence  differed  by  site,  season, 
and  species  of  host.  Abundance  of  gravid  worms 
was  significantly  lower  in  metapopulations  from 
localities  that  received  power  plant  effluents.  The 
differences  in  infrapopulation  density,  prevalence, 
and  aggregation  appeared  to  be  related  to  preda- 
tor-prey interactions,  which  varied  with  season 
and  local  community  structure.  Differences  in 
abundance  of  gravid  worms,  on  the  other  hand, 
were  probably  caused  by  differential  suitability  of 
hosts  and  by  local  variation  in  selenium  concentra- 
tion  in   the  water  column.   It   appears  that   both 
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biotic  and  abiotic  components  ol  Ihi  host  commit 

nity  determined  the  suprupopulation  dym ol 

It    acheilognuthi   in   Belews  I  .ike    (Author's  al* 

strai  I) 

W88-05963 


(.ROW  III,  BIOMASS.  AND  FECI  NDITY  Ol 
BOTHRIOCEPHALUS  ACHEILOGNATHI  IN  A 
NORTH  CAROLINA  COOLING   RESERVOIR, 

Wake  Foresi  Univ.,  Winston-Salem,  NC   Dept   or 

Biology. 

M.  R    Riggs.  A    D    l.emly.  and  G    W    I  sell 

The  Journal  of  Parasitology.  Vol.  71.  No   5,  p  893- 

900,  October  1987.  5  fig.  3  tab,  33  ref. 

Descriptors:  'Parasites.  'Water  pollution  effects, 
'Selenium,  'Fish,  'Powerplants.  'Cooling  ponds. 
Reservoirs.  Belews  Lake,  North  Carolina,  Growth, 
Fecundity,  Maturation,  Biomass,  Bioaccumulation, 
Industrial  wastes.  Tapeworms. 

An  investigation  of  differences  in  growth,  matura- 
tion, biomass,  and  fecundity  of  Bothnocephalus 
acheilognathi  in  3  host  species  was  conducted  on 
metapopulations  from  3  distinct  communities  in 
Belews  Lake,  North  Carolina.  Host-specific  differ- 
ences in  growth  and  biomass  were  additive  among 
metapopulations  from  different  localities.  Howev- 
er, species-specific  differences  in  maturation  and 
fecundity  exhibited  differential  variation  between 
the  sites.  These  site  x  host  interactions  were  related 
to  host-specific  differences  in  bioaccumulation  of 
selenium  at  sites  that  were  exposed  to  effluent  from 
a  coal-fired  power  plant.  Significant  (alpha  = 
0.001)  statistical  associations  were  observed  be- 
tween selenium  concentration  in  tapeworm  tissue 
and  fecundity  measures.  The  results  demonstrate 
that  host  suitability  is  determined  by  morphologi- 
cal, physiological,  and  behavioral  differences  in  the 
host  species  which  affect  transmission  dynamics 
and  the  quality  and  stability  of  the  enteric  environ- 
ment. (Author's  abstract) 
W88-05964 


SALINITY  AND  FLOODING  STRESS  EFFECTS 
IN  MYCORRHIZAL  AND  NON-MYCORRHI- 
ZAL  CITRUS  ROOTSTOCK  SEEDLINGS, 

Bonn  Univ.  (Germany,  F.R.).   Inst,  fuer  Obstbau 

und  Gemuesebau. 

For  primary  bibliographic  entrv  see  Field  21. 

W88-05970 


ACIDIC  DEPOSITION  AND  TREE  GROWTH: 
I.  THE  USE  OF  STEM  ANALYSIS  TO  STUDY 
HISTORICAL  GROWTH  PATTERNS, 

Butler  Univ..  Indianapolis.  IN.  Holcomb  Research 

Inst. 

D.  C.  LeBlanc,  D.  J.  Raynal,  and  E.  H.  White. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

16,  No.  4,  p  325-333,  October-December  1987.  4 

fig.  4  tab,  49  ref. 

Descriptors:  'Water  pollution  effects.  'Acid  rain. 
'Trees,  'Plant  growth.  'Stem  analysis.  Conifers. 
Cation  leaching,  Cations.  Environmental  effects. 
Drought.  Temperature,  Dendroecology. 

Radial  growth  of  three  coniferous  tree  species, 
representing  an  assumed  spectrum  of  susceptibility 
to  acidic  deposition  effects  on  cation  leaching,  was 
analyzed  by  detailed  stem  analysis  to  determine  if  a 
decline  in  growth,  unrelated  to  natural  determi- 
nants of  growth,  has  occurred  since  the  1950's. 
Various  measures  of  tree  growth  derived  from 
detailed  stem  analysis  are  shown  to  be  very  useful 
in  assessing  tree  growth  responses  to  environmen- 
tal factors.  Correlations  between  breast  height  and 
whole-stem  analysis  data  were  highly  variable  and 
generally  poor  for  two  of  the  three  species  studied. 
Species/site  groups  identified  as  potentially  more 
susceptible  to  acidic  deposition  effects  exhibited 
synchronous  decreases  in  growth  after  1960.  but 
the  initiation  of  decreased  growth  was  coincident 
with  documented  climatic  anomalies  (drought  and 
winter  temperatures)  and  cannot  be  directly  attrib- 
uted to  acidic  deposition  effects.  Quantitative  den- 
droclimatological  analyses  are  necessary  to  assess 
the  relationship  between  these  episodes  of  de- 
creased growth  and  climatic  variables  before  the 
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role  of  acidic  deposit  on  mediated  effects  can  be 
evaluated-.  The  role  of  acidic  deposition  in  the 
observed  growth  declines  cannot  be  discounted 
based  on  the  analyses.  However,  tenable  alterna- 
tive hypotheses  involving  the  action  of  natural 
determinants  of  growth  (climate  and  maturation) 
are  presented.  (See  also  W88-05979)  (Author's  ab- 
stract) 
W88-05978 


ACIDIC  DEPOSITION  AND  TREE  GROWTH: 
II.  ASSESSING  THE  ROLE  OF  CLIMATE  IN 
RECENT  GROWTH  DECLINES, 

Butler  Univ..  Indianapolis,  IN.  Holcomb  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  21. 

W88-05979' 


EFFECTS  OF  SIMULATED  ACID  RAIN  ON 
YIELD  RESPONSE  OF  TWO  SOYBEAN  CUL- 
TIVARS, 

Illinois  Univ..  Urbana.  Dept.  of  Agronomy. 

P.  M.  Porter,  W.  L.  Banwart.  J.  J.  Hassett.  and  R. 

L.  Finke. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

16.  No.  4.  p  433-437,  October-December  1987.  2 

fie.  6  tab,   35  ref.   EPA  Cooperative  Agreement 

810725-01. 

Descriptors:  *Acid  rain,  *Water  pollution  effects. 
♦Soybeans.  *Crop  yield.  Simulated  rainfall,  Simu- 
lation. Hydrogen  ion  concentration.  Rainfall,  Ait- 
pollution.  Acidity. 

An  important  component  of  the  effects  of  acid  rain 
is  its  impact  on  the  yield  of  agricultural  crops. 
Field  experiments  were  conducted  for  3  yr  to 
determine  the  effects  of  simulated  acid  rain  on  seed 
yield  of  two  soybean  (Glycine  max  (L.)  Merr.) 
cultivars,  'Amsoy  71'  and  'Williams  82'.  Soybeans 
were  grown  on  a  Flanagan  silt  loam  (fine,  mont- 
morillonitic.  mesic  Aquic  Argiudoll)  and  protected 
from  ambient  rainfall  by  movable  rain  exclusion 
shelters.  Plants  were  treated  biweekly  with  simu- 
lated rain  of  pH  5.6,  4.6,  4.2.  3.8,  and  3.0.  For 
Amsoy  71  there  was  a  linear  decrease  in  yield  with 
increasing  rainfall  acidity  for  1  of  3  years,  but  no 
significant  effects  for  the  other  two.  Thus  acid  rain 
appears  to  reduce  the  yield  of  some  soybean  culti- 
vars slightly  but  this  effect  is  not  consistent  from 
year  to  year.  Amsoy  71  and  Williams  82  soybean 
treated  with  the  most  acidic  rain,  pH  3.0.  resulted 
in  average  yields  for  the  3  years  of  the  study  of 
approximately  3  and  4%  lower  than  the  average 
yields  for  the  other  treatments,  respectively.  How- 
ever, calculations  from  the  response  functions  de- 
veloped showed  that  at  current  levels  of  rainfall 
acidities  the  effects  on  yield  are  very  small.  With 
an  increase  in  rainfall  acidity  of  50%  in  Illinois,  the 
predicted  yield  decrease  for  Amsoy  71  and  Wil- 
liams 82  soybean  would  be  <  1%.  The  expected 
increase  in  yield  of  these  cultivars  would  be  1%  or 
less  if  acidity  in  the  rainfall  were  reduced  by  50%. 
While  there  may  be  beneficial  effects  of  reduced  S 
and  N  oxide  emissions,  these  results  suggest  the 
resultant  lower  rainfall  acidities  are  not  likely  to 
produce  noticeable  changes  in  yield  of  soybeans. 
(Author's  abstract) 
W88-05990 


CONTAMINATED  SHELLFISH  A  PROBLEM 
IN  THE  STREAM  OF  INTERSTATE  COM- 
MERCE, 

For  primary  bibliographic  entry  see  Field  5G. 
W88-05993 


ACID  PRECIPITATION  IN  SOUTHERN  NEW 
JERSEY, 

EM  Diagnostic  Systems.  Gibbstown,  NJ. 

E.  Cerceo. 

American  Laboratory  ALBYBL.  Vol.  19,  No.  7.  p 

26-28.  July  1987.  1  fig.  5  tab.  16  ref. 

Descriptors:  *Water  pollution  effects,  *Water  pol- 
lution sources.  *Acid  rain,  *Precipitation,  *Air 
pollution,  *New  Jersey.  Sulfuric  acid.  Nitric  acid. 
Plant  growth.  Vegetation,  Forests.  Trees,  Rainfall, 
Rivers. 


Acidity  of  rain  water  was  measured  at  three  loca- 
tions in  southern  New  Jersey:  Westmont.  Clemen- 
ton,  and  Gibbstown.  Seedlings  planted  in  1978 
when  rain  pH  was  4.0-4.8  showed  no  deleterious 
effects  over  the  9  following  years.  Plants  studied 
were  junipers,  dwarf  Alberta  spruce,  yews  and 
lilacs.  Existing  native  trees  (maple,  locust,  oak. 
dogwood)  showed  little,  if  any.  damage.  Yearly 
weighted  average  pHs  of  precipitation  in  this  area 
were  4.75  in  1983,  4.70  in  1984,  5.31  in  1985.  and 
5.37  in  1986.  For  1986  seasonal  average  pHs  were 
as  follows:  spring.  4.88;  summer  (including  a  4.5- 
inch  rainfall  from  a  hurricane  at  5.40  pH).  5.24; 
fall.  5.78;  and  winter  (including  early  1987).  5.16. 
Some  of  the  lowest  pH  readings  were  in  summer 
(3.95);  these  were  related  to  increased  sunlight  for 
oxidizing  pollutants  and  long  dry  spells  in  which 
pollutants  were  concentrated.  Water  samples  from 
Cooper  River.  Newtown  Creek,  and  groundwater 
were  in  the  range  of  6.8  to  7.2.  (Cassar-PTT) 
W88-06012 


IN  SITU  STRIPED  BASS  (MORONE  SAXATI- 
LIS)  CONTAMINANT  AND  WATER  QUALITY 
STUDIES  IN  THE  POTOMAC  RIVER, 

Johns  Hopkins  Univ.,  Shady  Side.  MD.  Aquatic 

Ecology  Section. 

L.  W.  Hall,  W.  S.  Hall.  S.  J.  Bushong,  and  R.  L. 

Herman. 

Aquatic  Toxicology  AQTODG,  Vol.  10,  No.  2/3, 

p  73-99.  June  1987.  6  fig.  18  tab,  20  ref.  US  Fish 

and  Wildlife  Service.  FWS  Coop.  Agreement  No. 

14-16-0009-85-910. 

Descriptors:  *In  situ  tests,  *Potomac  River. 
*Water  pollution  effects,  *Bass,  *Mortality, 
*Water  quality,  *Rivers,  *Pollutants,  Histology. 
Animal  pathology.  Survival,  Growth  stages.  Kid- 
neys, Larvae,  Aluminum.  Cadmium,  Copper, 
Metals,  Water  temperature.  Hydrogen  ion  concen- 
tration. 

The  objectives  of  this  study  were  to  evaluate  sur- 
vival of  striped  bass  (Morone  saxatilis)  prolarvae 
and  yearlings  in  the  Potomac  River  by  using  in  situ 
test  chambers;  correlate  survival  of  both  striped 
bass  life  stages  with  the  presence  of  water  quality 
conditions,  inorganic  contaminants,  and  organic 
contaminants  and  conduct  histological  examina- 
tions of  surviving  yearling  striped  bass.  Survival  of 
striped  bass  prolarvae  ranged  from  4.5-22.5%  at 
three  field  locations  during  three  96-h  experiments; 
control  survival  was  >  or  =  81%.  Yearling  sur- 
vival ranged  from  0-77.5%  at  three  river  stations 
during  two  7-d  experiments;  highest  mortality  oc- 
curred at  the  upriver  station.  Control  survival  was 
100%.  Poor  survival  of  striped  bass  prolarvae  was 
likely  related  to  the  presence  of  inorganic  contami- 
nants (monomeric  aluminum,  cadmium,  and 
copper)  acting  singly  or  synergistically  and  sudden 
decreases  in  water  temperature  (<  11  C).  Yearling 
mortality  at  the  upriver  station  was  likely  correlat- 
ed with  high  pH  conditions  from  a  point  source 
discharge  and  perhaps  inorganic  contaminants. 
Histological  examinations  of  yearlings  suggested 
that  test  organisms  exposed  to  Potomac  River 
water  exhibited  adverse  changes  in  the  kidney. 
(Author's  abstract) 
W88-06036 


QUANTITATIVE  STRUCTURE-ACTIVITY  RE- 
LATIONSHIPS FOR  THE  TOXICITY  AND 
BIOCONCENTRATION  FACTOR  OF  NITRO- 
BENZENE DERIVATIVES  TOWARDS  THE 
GUPPY  (POECILIA  RETICULATA), 
Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 
Veterinary  Pharmacology.  Pharmacy  and  Toxicol- 
ogy- 

J.  W.  Deneer.  T.  L.  Sinnige.  W.  Semen,  and  J.  L. 
M.  Hermens. 

Aquatic  Toxicology  AQTODG,  Vol.  10.  No.  2/3, 
p  1 15-129,  June  1987.  2  fig,  3  tab,  26  ref. 

Descriptors:  *Nitrobenzenes.  *Water  pollution  ef- 
fects, "Bioconcentration,  *Biological  magnifica- 
tion, "Toxicity,  *Nitrogen  compounds.  *Benzenes. 
*Guppies,  Electrochemistry,  Solubility  coefficient. 
Fish. 

The  acute  toxicity  and  bioconcentration  factor  of  a 
series  of  nitrobenzene  derivatives  was  determined 


lor  the  guppy.  Toxicity  was  determined  by  both 
hydrophobicity  (expressed  by  the  octanol/water 
partition  coefficient)  and  rate  of  reduction  of  the 
nitro  group  (expressed  by  either  electrochemical 
halfwave  reduction  potential  or  Hammett  sigma 
values).  The  acute  toxicity  of  mononitro  com- 
pounds can  be  adequately  described  by  hydropho- 
bicity, and  their  bioconcentration  factor  is  approxi- 
mately equal  to  the  octanol/water  partition  coeffi- 
cient. The  dinitro  compounds  that  are  likely  to  be 
most  reduced  have  substantially  lower  bioconcen- 
tration factors  than  expected,  accompanied  by  a 
marked  increase  in  toxicity.  Electrochemical  re- 
duction potentials  are  a  better  descriptor  of  toxici- 
ty than  Hammett  sigma(-)  values.  Nitroanilines  do 
not  fit  the  quantitative  structure-activity  relation- 
ships established  for  nitrobenzene  derivatives. 
These  compounds  should  probably  be  considered 
aniline  derivatives.  (Author's  abstract) 
W88-06037 


ADSORPTION  OF  FENVALERATE  TO  LABO- 
RATORY GLASSWARE  AND  THE  ALGA 
CHLAMYDOMONAS  REINHARDII,  AND  ITS 
EFFECT  ON  UPTAKE  OF  THE  PESTICIDE  BY 
DAPHNIA  GALEATA  MENDOTAE, 
Guelph  Univ.  (Ontario).  Dept.  of  Environmental 
Biology. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06038 


HISTOPATHOLOGICAL  STUDY  OF  POECI- 
LIA RETICULATA  (GUPPY)  AFTER  LONG- 
TERM  EXPOSURE  TO  BISOTRI-N- 
BUTYLTINIOXIDE  (TBTO)  AND  DI-N-BUTYL- 
TINDICHLORIDE  (DBTC), 

Rijksinstiluut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Pathol- 
ogy- 

P.  W.NVester  and,  and  J.  H.  Canton. 
Aquatic  Toxicology  AQTODG,  Vol.  10.  No.  2/3, 
p  143-165,  June  1987.  8  fig,  3  tab,  39  ref. 

Descriptors:  "Histology,  "Pathology,  "Guppies, 
*Tin,  "Metal  organic  pesticides,  "Pesticide  toxici- 
ty. "Biocides.  Kidneys,  Liver,  Eyes,  Skin,  Mortali- 
ty. Toxicity. 

The  histopathologic  effects  in  the  small  fish  species 
Poecilia  reticulata  (guppy)  were  investigated  after 
exposure  to  the  biocide  bis(tri-n-butyltin)oxide 
(TBTO),  a  contaminant  of  the  aquatic  environ- 
ment. At  the  age  of  3-4  wk  animals  were  exposed 
to  concentrations  ranging  from  0.01-32  micrograms 
TBTO/L  over  1  and  3  months.  In  a  comparative 
study  young  guppies  were  exposed  to  di-n-butyl- 
tindichloride  (DBTC)  for  1  month  at  a  concentra- 
tion range  of  320-3200  micrograms/L.  Both  com- 
pounds induced  thymus  atrophy,  hyperplasia  of 
hemopoietic  interstitial  tissue  of  the  kidney,  and 
increase  in  number  of  free  peritoneal  cells  in  the 
body  cavity,  which  were  probably  neutrophilic 
granulocyte  analogs.  In  the  liver  vacuolation  was 
increased,  predominantly  due  to  accumulation  of 
fat  and  of  glycogen  also  muscle  glycogen  was 
increased.  Effects  of  DBTC  occurred  at  concentra- 
tions which  were  almost  three  orders  of  magnitude 
higher  than  of  TBTO,  and  there  were  no  indica- 
tions that  the  TBTO-induced  thymus  atrophy  is 
caused  by  the  DBT-metabolite.  At  the  higher  con- 
centrations of  TBTO  epidermal  hyperplasia  and 
keratitis  occurred,  as  well  as  changes  in  the  rods 
and  cones  layer  of  the  retina.  The  "no-observed- 
effecf  concentration  (NOEC)  of  TBTO  was  0.01 
micrograms/L,  based  on  thymus  atrophy,  liver 
vacuolation  or  hyperplasia  of  the  hemopoietic 
tissue,  and  this  was  30-fold  lower  than  when  based 
upon  classical  toxicological  criteria  (growth).  In 
the  DBTC  study,  thymus  atrophy  was  still  present 
in  the  lowest  concentration  tested  (320  micro- 
gram/L)  whereas  the  NOEC  for  mortality  and 
behavior  was  1800  micrograms/L.  Atrophy  of  the 
thymus,  keratitis  and  skin  irritation  seem  to  be 
similar  effects  as  found  in  mammals.  It  is  conclud- 
ed that  long-term  low  dose  TBTO-exposure  of 
guppies  causes  thymus  atrophy,  increase  in  granu- 
locytes, accumulation  of  glycogen  and  fat  in  the 
liver,  and  changes  in  cornea,  retina  and  skin; 
except  for  the  changes  in  the  eye  and  skin,  similar 
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effects  were  induced  In  DBTC.  although  .11  many- 
fold  highei  concentrations  i  Author's  absti 
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Ml  rAGENICm  OF  MDNOt  111  OKODIItl  \ 
ZOFURANS  DETECTED  IN  fill  ENVIRON- 
MENT, 

National  Insi    foi   Environmental  Studies,  Yutube 
(Japan)    Dn    ol  riniKMinu-ni.il  Health  Seien 
\l   Matsumoto.  M   \ndo,  and  "i    Ohta. 
toxicology   Letters   1 1  >l  EDS,  Vol    40.  No.  1.  p 
M  >8,  i.mti.ii\  1988  :  tab,  28  ref 

Descriptors  'Water  pollution  effects.  'Mutagenic- 
ity. 'Drinking  water,  *Monochlorodibenzofurans, 
•Chlorodibenzofurans,  Organic  compounds 

1  Ik-  mutagenicities  of  I-.  2-.  3-,  and  4-chlorodiben- 

/oluian  wore  tested  using  Salmonella  iv ■phinuinum 
I  \°S  and  TA100.  These  studies  were  prompted 
by  the  discovery  of  these  materials  in  tap  water  in 
Japan.  The)  had  been  formed  In  the  reaction  of 
dibenzofuran  with  residual  chlorine  in  the  water 
system.  Diben/ofuran.  l-chlorodibenzofuran,  and 
4-chlorodiben/ofuran  were  essentially  nonmuta- 
genie;  2-chlorodibenzofuran  was  weakly  mutagen- 
ic. However.  3-chlorodibenzofuran  was  markedly 
mutagenic.  1/5  that  of  benzo(a)pyrene  in  TA98 
and  1/20  that  of  benzo(a)pvreiie  in  TA100. 
(Cassar-PTT) 
W88-06045 


IMPROVED  ENVIRONMENTAL  PATHWAY 
MODEL  FOR  ASSESSING  HIGH-LEVEL 
WASTE  REPOSITORY  RISKS, 

WasteChem  Corp..  Paramus.  NJ. 

C.  M.  Malbrain.  and  R.  K.  Lester 

Health  Physics  HLTPAO.  Vol.  53.  No.  5,  p  473- 

486.  November  1987.  7  fig.  6  tab,  26  ref 

Descriptors:  *Water  pollution  effects,  *Path  of  pol- 
lutants. 'Radioactive  wastes,  'Waste  disposal. 
•Model  studies.  Mathematical  models.  Nuclear 
wastes.  Risks,  Biosphere  model.  Radioisotopes. 
Underground  waste  disposal.  Irrigation,  Public 
health.  Groundwater  pollution. 

An  environmental  pathway  model  useful  for  as- 
sessing the  postclosure  radiological  risks  from 
high-level  waste  repositories  was  developed.  This 
model  was  compared  with  the  EPA  Biosphere 
model.  The  modified  biosphere  transport  model 
was  changed  primarily  in  two  areas:  the  treatment 
of  radionuclide  accumulations  in  the  topsoil  which 
depends  on  the  rate  of  water  percolation  into  the 
deeper  soil  layers,  a  function  of  the  irrigation  rate, 
and  the  treatment  of  daughter  product  buildup  in 
the  biosphere.  For  some  fission  products  and  acti- 
nide  isotopes  the  modified  model  predicted  popula- 
tion risks  more  than  two  orders  of  magnitude 
greater  than  predicted  by  the  EPA  biosphere 
model.  (Cassar-PTT) 
W88-06046 


RADIOACTIVE  AND  NONRADIOACTIVE  SO- 
LUTES IN  DRINKING  WATER  FROM  RN- 
CHARGING  DEVICES, 

Geological  Survey.  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06048 


EFFECTS  OF  SIMULATED  ACID  RAIN  WITH 
AND  WITHOUT  AMBIENT  RAIN  ON  THE 
GROWTH  AND  YIELD  OF  FIELD-GROWN 
SOYBEANS, 

North  Carolina  State  Univ.  at  Raleigh.   Dept.  of 

Botany. 

D.  T.  DuBay,  and  A.  S.  Heagle. 

Environmental        and        Experimental        Botany 

EEBODM.   Vol.   27,   No.  4,   p   395-401.  October 

1987.  5  tab.  19  ref.  Interagency  agreement  between 

USDA-ARS  and  U.S.  Dept.  of  Energy,  Oak  Ridge 

Operations    Office.    Interagency    agreement    No 

DE-AIO5-81OR20886. 

Descriptors:  'Water  pollution  effects.  *Acid  rain. 
♦Soybeans.  'Hydrogen  ion  concentration.  Plant 
growth.  Crop  yield.  Air  pollution.  Sulfates,  Ni- 
trates, Leaves,  Plant  tissues.  Rainfall 


Soybean  (Glycine  mux  (I  )  Merr,  'Forrest')  was 
gmw  n  iii  the  field  to  determine  ( I  >  whethei  sulfate, 
nitrate,  and  hydrogen  ion  concentrations  in  sunn 
luted  rainfall  cause  foliui  injur)  iffei  I  growth  and 
yield,  influence  foliui  elemental  content  or  modify 
soil  chemistry,  and  (2)  whethei  exclusion  ofumbi 
•  in  rainfall  affects  these  responses.  Plants  were 
exposed  twice  weekly  from  It  June  to  8  Octobei 
1983  to  I  cm  of  simulated  ruin  al  pi  I  levels  of  5.2, 
4.2,  3  7.  3.2,  and  2  7  One-half  of  each  plol  was 
shielded  from  ambient  ram  (covered)  bul  received 
additional  simulated  acidic  ram  to  match  the 
amounts  of  ambient  rainfall  on  plots  not  shielded 

from  ambient  rain  (uncovered).  There  were  four 
2  5  sq  m  plots  randomly  assigned  to  each  pi  1  level 

in  boih  the  covered  and  uncovered  conditions. 
Simulated  ram  treatment  at  pH  2  7  significantly 
increased  foliar  S  concentrations  and  caused  slighl 
(<!()%)  foliar  injury.  Both  effects  were  signifi- 
cantly greater  in  covered  plots  than  in  uncovered 
plots.  Simulated  rain  above  pH  3.2  caused  no  visi- 
ble symptoms  or  measurable  changes  in  leaf  ele- 
mental concentrations.  Simulated  rain  chemistry 
had  no  influence  on  soybean  growth  or  yield  com- 
ponents, and  there  were  no  obvious  trends  in  either 
the  covered  or  uncovered  plots.  Therefore,  ambi- 
ent acid  ram  probably  does  not  affect  the  growth 
or  yield  of  soybean  cultivar  'Forrest.'  Simulated 
ram  at  pH  2.7  significantly  increased  soil  H(  +  )  and 
soil  sulfate-S  concentrations  by  the  end  of  the 
treatment  period;  these  changes  were  similar  in  the 
covered  and  uncovered  plots.  A  conclusive  test  of 
the  influence  of  ambient  rain  on  plant  response  to 
simulated  rain  chemistry  will  require  the  use  of 
species  or  cultivars  that  exhibit  significant  growth 
or  yield  responses  to  changes  in  H(  +  ),  sulfate  or 
nitrate  levels.  (Author's  abstract) 
W88-06050 


IMPACT  OF  SIMULATED  ACID  RAIN  ON 
YIELD  OF  A  FIELD-GROWN  OAT  CROP, 

Pennsylvania  State  Univ..  University  Park.  Dept. 
of  Plant  Pathology. 
E.  J.  Pell,  and  M.  Puente. 

Environmental  and  Experimental  Botany 
EEBODM,  Vol.  27.  No.  4,  p  403-407.  October 
1987.  2  tab,  10  ref.  U.S.  Department  of  Energy 
Contract  No.  DE-AC02-81ER600020  and  U.S.  De- 
partment of  Agriculture  grant  No.  84-CRSR-2394. 

Descriptors:  'Water  pollution  effects.  *Acid  rain. 
*Oats,  'Crop  yield.  Plant  growth.  Air  pollution. 
Plant  tissues,  Rainfall.  Leaves.  Grain  crops,  Seeds. 

A  study  was  conducted  in  1985  to  determine  the 
impact  of  acid  rain  on  the  productivity  of  Avena 
sativa  K.  cv.  Ogle.  Oat  plants  were  grown  under 
standard  field  practices  and  received  0.32  cm  simu- 
lated rain  treatments  at  pH  3.0.  3.6,  4.2  or  4.8  three 
times  a  week  for  10.5  weeks.  In  a  'no  rain'  treat- 
ment plants  received  an  equivalent  volume  of 
water  at  the  soil  surface.  Each  treatment  was  repli- 
cated eight  times.  Plants  were  harvested  and  al- 
lowed to  dry  when  oat  kernels  reached  the  soft 
dough  stage.  There  were  no  significant  effects  of 
acidity  of  rain  on  vegetative  yield/ha.  number  of 
tillers/ha,  seeds/ha.  seed  weight/ha,  number  of 
seed/head,  bushels/ha  or  harvest  index.  (Author's 
abstract) 
W88-06051 


INTERACTIVE  EFFECTS  OF  SIMULATED 
ACIDIC  FOG  AND  OZONE  ON  FIELD- 
GROWN  ALFALFA, 

California  Univ.,  Riverside.  Statewide  Air  Pollu- 
tion Research  Center. 

P.  J.  Temple,  R.  W.  Lennox,  A.  Bytnerowicz,  and 
O.  C.  Taylor. 

Environmental  and  Experimental  Botanv 
EEBODM.  Vol.  27.  No.  4.  p  409-417,  October 
1987.  2  fig,  4  tab,  38  ref.  U.S.  Dept.  of  Agriculture 
CSRS  Grant  No.  SGP-0026-1983  and  EPA  Coop- 
erative Agreement  CR  807399. 

Descriptors:  'Water  pollution  effects,  'Acid  ram. 
'Alfalfa,  Ozone.  'Fog.  Plant  growth.  Plant  tissues. 
Air  pollution.  Precipitation.  Stomatal  transpiration. 
Photosynthesis.  Leaves,  Crop  yield. 

Acid  precipitation  events,  primarily  in  the  form  of 
fogs  with  pH  as  low  as  2.0,  have  been  reported 


Effects  Of  Pollution— Group  5C 

li  I  mi    I"  ah    in  ban   and    llgl  il  iiltni.il    .in    i     i   I    (    . > 1 1 r - 

mi  II  low  pi  I  ui  nil'   preci| ■  reu    d    loma 

i.il  condui  lain  '    iln  ■  '  'i  a  i  ail  pollutants  into 

mesoph)  II  spai  es  i 1  iuld  mi  n  im  Ihereb)  in  n  i 
ing  susceptibility  ol  plants  to  ail  pollution  injur) 
A  field  experiment  was  conducted  to  determine  the 

interactive  effei  is  ol  ui  idii    fi  >g  am  I  ozo n    lo 

maial  conductance,  photosynthesis,  foliai  iniuiv. 
and  yield  of  an  established  stand  ■  >!  alfalfa  (Mi  di 
cago  saliva  I  .),  Plants  wen  exposed  to  fi'  e  level 
"I  ozone  foi  12  In  daily  foi  4  weeks  Ozone  was 
added  m  proportion  io  us  concentrations  in  ambi 
em  an  Levels  ranged  from  1/4  ol  ambient  to 
twice  ambient  concentrations  Simulated  fog  solu- 
tions of  pH  2.0,  5.2,  4  4,  and  5  dandified  Willi  2  I 
HN03:H2S04  were  applied  from  ):00  to  5:00  AM 

Hull   nines  per  week  foi  4  weeks     I  lealnu  ills  were 

replicated    twice     Alfalfa    was    harvested    when 

plants  were  al  1/10  bloom  slage  and  eiown  sprouts 
exceeded    4   cm    in    length.    Results    indicated    that 

both  stomatal  conductance  and  photosynthesis  de- 
creased wiih  increasing  acidity  of  fog.  foliar 
injury  attributable  to  acid  deposition  was  observed 
only  in  the  pH  2.0  fog  treatment.  Alfalfa  yield  was 
significantly  reduced  by  holii  acid  fog  and  ozone, 
but  the  interaction  between  the  two  was  not  statis- 
tically significant.  The  threshold  for  significant 
growth  reduction  in  alfalfa  exposed  to  simulated 
fog  in  open-top  chambers  was  pH  2.0  and  pH  3  2 
for  alfalfa  in  ambient-air  plots,  (Author's  abstract) 
W88-06052 


EXTENT  OF  FOREST  DECLINE  IN  EUROPE, 

S.  Nilsson,  and  P.  Dunker. 

Environment  ENTVAR,  Vol.  29,  No.  9.  p  4-9,  30- 

31,  November  1987.  2  fig,  5  tab. 

Descriptors:  'Water  pollution  effects.  'Data  col- 
lections, 'Acid  rain,  'Forests.  Europe.  Trees,  Air 
pollution.  Leaves.  Coniferous  forests.  Deciduous 
forests.  Monitoring,  Rainfall. 

Current  data  on  the  extent  of  forest  decline  in 
Europe  were  summarized  and  analyzed  as  part  of  a 
study  of  the  relationship  between  this  decline  and 
acid  rain.  A  wide  range  of  variables  is  used  to 
quantify  forest  damage  attributable  to  air  pollution. 
Some  of  these  variables  require  sophisticated  and 
expensive  measurements  (e.g..  cellular  stress  symp- 
toms and  foliar  and  soil  concentrations  of  pollut- 
ants). Most  broad-scale  monitoring  programs  in 
Europe  are  generally  based  on  two  indicators  of 
crown  condition:  degree  of  foliage  loss  and  degree 
of  foliage  discoloration.  Many  factors  other  than 
air  pollution  affect  foliage  loss  in  tree  crowns- 
species,  elevation,  exposure,  soil  conditions,  fertili- 
ty, competition,  age.  Moreover,  these  factors  are 
interactive.  Tables  show  the  extent  of  damage  in 
coniferous  and  deciduous  forests  in  many  Europe- 
an countries  in  the  years  1983-1986.  There  were 
many  inconsistencies  in  reporting  of  data  and 
methods  used  among  the  countries.  However. 
Switzerland  and  West  Germany  clearly  emerged 
as  having  severe  forest  decline  problems  in  all  the 
categories  examined.  The  United  Kingdom 
showed  severe  forest  decline  as  measured  by  5  of 
the  6  categories.  Czechoslovakia  showed  problems 
in  coniferous  forests;  Austria,  in  deciduous  and 
coniferous  forests:  Portugal.  Spain,  and  Sweden, 
decline  in  moderate,  severe,  and  dead  classes;  Bul- 
garia, for  conifers;  and  Luxembourg,  in  deciduous 
forests.  Because  of  the  short  periods  for  which  data 
are  available  and  the  changes  in  monitoring  meth- 
ods with  time,  it  was  impossible  to  estimate  forest 
decline  over  time  and  the  contribution  of  air  pollu- 
tion. Suggestions  for  upgrading  national  monitor- 
ing programs  and  improving  their  consistency  are 
as  follows:  (1)  All  forest  types  and  tree  species 
should  be  sampled  systematically,  conforming  to 
statistical  design.  (2)  Damage  caused  by  air  pollu- 
tion should  be  separated  from  damage  caused  by 
other  factors,  such  as  drought.  (3)  Observer  subjec- 
tivity should  be  removed.  (4)  Monitoring  should  be 
carried  out  at  least  annually.  (5)  Data  must  be 
shared  freely  among  the  interested  parties.  (See 
also  W88-06056)  (Cassar-PTT) 
W88-06054 


CAUSES  OF  FOREST  DAMAGE  IN  EUROPE, 

B.  Pnnz 
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Environment  ENTVAR.  Vol.  2').  No.  9.  p  10-16. 
32-37.  November  1987.  7  fig. 

Descriptors:  'Water  pollution  effects.  *Acid  rain. 
*Forests.  Trees.  Air  pollution.  Rainfall.  Drought. 
Chlorosis.  Sulfates.  Nutrients.  Magnesium.  Leach- 
ing. Ozone.  Aluminum.  Coniferous  forests.  Spruce 
trees. 

The  neuartige  Waldschaden  (novel  forest  damage) 
hypothesis  states  that  chronic  forest  decline  is  a 
result  of  interactions  among  several  factors:  ozone/ 
acid  deposition,  climatic  conditions,  nutrient 
changes  caused  by  acid  leaching  of  the  soil,  and 
spatial  differences  (altitude  and  natural  soil  nutri- 
ents). Norway  spruce  trees  are  subject  to  two 
types  of  damage:  needle  loss  and  needle  chlorosis. 
Needle  loss  is  preceded  by  increased  nitrate  leach- 
ing from  the  soil  and  a  high  deposition  of  sulfuric 
acid,  resulting  in  root  damage  and  enhanced  water 
stress.  Needle  chlorosis  occurs  at  moderate  ranges 
of  soil  acidification  and  results  in  nutrient  deficien- 
cy (especially  of  magnesium)  despite  a  functioning 
root  system.  Ozone  affects  the  tree  metabolism 
directly  and  weakens  the  cell  membrane  system  so 
that,  in  combination  with  acid  rain  and  fog,  the 
leaching  of  essential  nutrients  is  enhanced.  Either  a 
toxic  agent  prevents  transport  of  calcium  and  mag- 
nesium without  affecting  nitrogen,  phosphorus  or 
potassium  transport  from  root  to  needle  tissue  or 
Ca  and  Mg  are  lost  by  leaching  via  the  cuticle. 
Aluminum  toxicity  does  not  appear  to  be  the  cause 
of  tree  damage,  contrary  to  many  published  stud- 
ies. Climatic  stress  further  weakens  the  trees,  as 
was  seen  after  the  drought  of  1975-76  in  Europe. 
Many  questions  remain  to  be  answered.  Investiga- 
tions which  are  proving  valuable  are  (1)  experi- 
ments in  exposure  chambers  with  controlled  appli- 
cation of  air  pollutants,  (2)  experiments  in  open-top 
chambers  within  a  damaged  stand  with  application 
of  natural  and  filtered  air  as  well  as  with  natural 
and  purified  rain  and  (3)  highly  sophisticated  ob- 
servations in  naturally  exposed  trees  in  a  damaged 
stand.  (See  also  W88-06054)  (Cassar-PTT) 
W88-06056 


SIMULATION  OF  MARINE  ECOSYSTEM  EF- 
FECTS DUE  TO  PCB  WASTE  INCINERATION 
IN  THE  GULF  OF  MEXICO, 

Applied    Science    Associates,    Inc..    Narragansett, 

RI. 

M.  Reed,  D.  French,  and  K.  Jayko. 

Ecological  Modelling  ECMODT,  Vol.  38,  No.  3/ 

4,  p  213-242,  October  1987.   13  fig,  6  tab,  61   ref. 

Descriptors:  *Path  of  pollutants,  *Water  pollution 
effects,  *Water  pollution  sources,  *Waste  disposal. 
*Estuaries,  *Polychlorinated  biphenyls,  *Marine 
environment,  *Incineration,  Ecosystems,  Gulf  of 
Mexico.  Chlorinated  hydrocarbons.  Organic 
chemicals.  Risks,  Model  studies.  Mathematical 
models,  Bioaccumulation,  Coastal  waters.  Aquatic 
life.  Rainfall,  Air  pollution.  Sediments.  Marine 
sediments.  Benthos,  Fish,  Invertebrates,  Zooplank- 
ton.  Phytoplankton. 

The  magnitude  of  effects  of  ocean-based  inciner- 
ation of  polychlorinated  biphenyl  (PCB)  wastes 
was  assessed  using  a  four-level  atmosphere-ocean- 
sediments  transport  model  coupled  to  an  ecosys- 
tem model.  The  four  layers  consist  of  atmosphere, 
upper  and  lower  ocean  water  columns,  and  sedi- 
ments. The  ecosystem  model  is  concerned  with 
linkages  among  major  trophic  compartments.  It 
includes  predation,  metabolism,  and  pollutant  as- 
similation/depuration. The  hypothetical  site  was 
about  400  miles  south  and  400  miles  east  of  the 
northwestern  edge  of  the  Gulf  of  Mexico.  Model- 
ing analysis  was  based  on  an  incineration  feed  rate 
of  15  t/hr  of  waste  containing  35%  PCB,  a  stack 
emission  rate  of  1  kg/hr,  corresponding  to  a  de- 
struction and  removal  efficiency  (DRE)  of  0.9998. 
and  a  burning  schedule  of  11  days  length  starting 
every  26  days.  The  area  of  sea  floor  containing 
more  than  1  ppb  PCB  in  the  surface  sediments 
would  increase  rapidly  in  the  first  few  years  and 
level  off  after  50  years  of  burning  at  120,000  sq  km. 
Atmospheric  plumes  for  an  11-day  burn  would 
contain  maximum  concentrations  of  13  ng/cu  m 
PCB  and  be  blown  northward  during  the  summer 
and  westward  during  winter.  The  benthos  would 
be  the  key  to  PCB  incorporation   into  the  food 


chain.  Expected  PCB  concentrations  for  aquatic 
organisms  in  the  shelf  system  would  vary  from  the 
order  of  10,000  ppb  for  large  pelagic  fish  to  100 
ppb  for  benthic  invertebrates  to  1  or  less  for 
benthic  flora,  zooplanklon,  and  phytoplankton.  At 
a  DRE  of  0.999999  the  maximum  seafloor  contami- 
nant levels  would  be  two  orders  of  magnitude  less, 
below  the  assumed  toxicity  threshold  of  0.05  ppb. 
(Cassar-PTT) 
W88-06063 


CHRONIC  TOXICITY  OF  ANILINE  AND  2,4- 
DICHLOROPHENOL  TO  DAPHNIA  MAGNA 
STRAUS, 

Dow  Chemical  Co.,   Midland,   MI.   Dept.   Health 
and  Environmental  Sciences. 
F.  M.  Gersich,  and  D.  P.  Milazzo. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  40.  No.  1,  p  1-7,  Janu- 
ary 1988.  2  tab,  11  ref. 

Descriptors:  *Aniline.  "Chlorophenols,  *Daphnia, 
*Water  pollution  effects,  "Toxicity.  Survival.  Pop- 
ulation exposure,  Organic  compounds. 

The  chronic  toxicity  of  aniline  and  2,4-dichloro- 
phenol  to  Daphnia  magna  Straus  was  estimated, 
using  a  standard  21 -day  static  renewal  procedure. 
The  chronic  tests  began  by  placing  one  neonate 
daphnid  in  each  uniquely  labeled  tube.  The  daph- 
nids  remained  in  their  respectively  labeled  tubes 
for  the  duration  of  the  study.  Interpretation  of  the 
data  indicates  that  the  maximum  acceptable  toxi- 
cant concentration  (MATC)  lies  between  24.6  and 
46.7  microgram/L  for  aniline.  Another  estimate  of 
the  MATC  value  expressed  as  the  geometric  mean 
of  24.6  and  46.7  is  33.9  microgram/L.  The  determi- 
nation of  the  MATC  was  based  on  the  endpoints: 
survival,  mean  total  young/adult,  mean  brood 
size/adult  and  mean  dry  weight/adult,  all  of  which 
significantly  differed  from  the  controls  at  the  46.7 
microgram/L  level.  Interpretation  of  the  data  indi- 
cates that  the  MATC  for  2,4-dichlorophenol  lies 
between  0.74  and  1.48  mg/L.  Another  estimate  of 
the  MATC  expressed  as  the  geometric  mean  of 
0.74  and  1.48  is  1.05  mg/L.  The  data  generated 
from  this  study  will  be  used  to  evaluate  the  utility 
of  a  short-term  (14-day)  static  renewal  test.  Four- 
teen-day tests  conducted  at  24  deg  C,  with  temper- 
ature acclimated  organisms  have  the  potential  to 
save  a  significant  amount  of  manpower  when  con- 
ducting chronic  daphnid  tests.  (Alexander-PTT) 
W88-06084 


METABOLIC  EFFECTS  OF  A  POLYCHLORI- 
NATED BIPHENYL  (PHENOCLOR  DP6)  ON 
MULLETS,  CHELON  LABROSUS, 

Bordeaux- 1  Univ.,  Talence  (France).  Lab.  of  Food 

Toxicology. 

J.  F.  Narbonne.  P.  M.  Suteau,  P.  A.  Grolier,  and 

M.  C.  Daubeze. 

Bulletin    of    Environmental    Contamination    and 

Toxicology    BECTA6.    Vol.    40,    No.    1,    p   8-12, 

January  1988.  1  fig,  20  ref. 

Descriptors:  *Polychlorinated  biphenyls,  *Mullet, 
*Tissue  analysis,  *Water  pollution  effects,  "Toxici- 
ty, Survival,  Population  exposure.  Organic  com- 
pounds, Lipids,  Diet. 

Both  the  appearance  and  reversibility  of  some  gen- 
eral metabolic  alterations  occurring  in  mullets  ex- 
posed to  Phenoclor  DP6  were  studied.  Mullets 
(Chelon  labrosus)  of  uniform  weight  were  caught 
in  the  Arcachon  Bay  and  acclimated  30  days  in 
tanks  containing  flowing,  charcoal  -  filtered  and 
oxygenated  sea  water  and  in  starving  conditions. 
Seven  groups  of  four  animals  were  distributed  into 
20-L  glass  aquaria  (one  group  per  aquarium)  and 
fed  a  commercial  fish  food  every  2  days.  Food 
contaminated  by  Phenoclor  DP6  (48  mg/kg  food 
weight),  was  added  to  the  experimental  aquaria 
while  the  control  group  still  received  uncontamin- 
ated  food.  Lipid  reserves  were  not  modified  as 
indicated  by  the  stable  lipid  content  (around  2%  of 
wet  weight)  of  fish  carcass  suggesting  that  dietary 
conditions  were  satisfying.  Although  no  mortality 
was  found,  mullet  contamination  by  Phenoclor 
DP6  induced  important  alterations  in  glucose  and 
protein  metabolism.  Glycohemia  readily  increased 
within   8  days  exposure  and   remained  at  a  high 


level  after  30  days  exposure.  Glycogen  content 
increased  in  liver,  heart,  white  and  red  muscle 
during  the  exposure  to  PCB.  This  period  corre- 
sponded to  maximum  concentration  of  blood  glu- 
cose. After  one  week  of  depuration,  control  values 
were  recovered  in  heart  and  muscles.  However  the 
liver  glycogen  content  was  increased.  These  re- 
sults show  an  increase  of  both  glycohemia  and 
muscular  glycogen  and  a  decrease  of  plasma  pro- 
teins and  an  elevation  of  hepatic  protein  content. 
These  alterations  disappeared  within  8  days  after 
intoxication  was  stopped  whereas  PCB  body 
burden  remained  elevated  (4.3  mg  DP6/kg),  sug- 
gesting that  the  PCB  kept  in  the  lipid  reserves 
cannot  exert  any  toxic  effects  on  the  parameters. 
However,  a  delayed  effect  represented  by  an  in- 
crease in  hepatic  glycogen  was  observed.  (Alexan- 
der-PTT) 
W88-06085 


COMPARISON  OF  ANTIBIOTIC  PRODUC- 
TION FROM  FOUR  ECOTYPES  OF  THE 
MARINE  ALGA,  DUNALIELLA, 

Montclair  State  Coll.,  Upper  Montclair,  NJ.  Dept. 

of  Biology. 

B.  Lustigman. 

Bulletin    of    Environmental    Contamination    and 

Toxicology   BECTA6,   Vol.  40,   No.    1,   p   18-22, 

January  1988.  1  fig,  4  tab,  12  ref. 

Descriptors:  "Adaptation.  "Antibiotics,  "Duna- 
liella,  "Water  pollution  effects,  "Toxicity,  Surviv- 
al, Population  exposure,  Algae,  Cultures,  Growth. 

The  production  of  an  antibiotic  substance  from 
four  strains  of  the  marine  alga,  Dunaliella,  two 
from  waters  of  high  pollution  and  two  from  waters 
of  low  pollution  was  examined.  The  results  indi- 
cate that  a  broad  spectrum  antibiotic  substance  is 
produced  by  two  of  the  isolated  Dunaliella  cul- 
tures. These  cultures  were  isolated  from  waters  of 
high  pollution.  The  active  strains  flourish  in  envi- 
ronments which  contain  numerous  bacteria  and 
other  microorganisms.  Forms  which  can  survive  in 
a  stressed  environment  need  to  have  some  adaptive 
advantage  to  allow  for  their  growth.  The  release  of 
antibiotic  or  allelopathic  chemicals  into  seawater 
will  give  an  adaptive  advantage  to  the  releasing 
organism.  It  will  alter  the  microenvironment  sur- 
rounding the  releaser  and  provide  it  with  enhanced 
space  and  sunlight.  The  release  of  bioactive  meta- 
bolites represents  one  mechanism  of  species  surviv- 
al in  a  highly  competitive  situation.  (Alexander- 
PTT) 
W88-06086 


TOXIC  EFFECTS  OF  PHENOL  ON  GREY 
MULLET,  MUGIL  AURATUS  RISSO, 

Institut    Rudjer    Boskovic,    Zagreb    (Yugoslavia). 

Center  for  Marine  Research. 

M.  Krajnovic-Ozretic,  and  B.  Ozretic. 

Bulletin    of    Environmental    Contamination    and 

Toxicology   BECTA6,  Vol.  40,  No.   1,  p  23-49, 

January  1988.  2  tab,  24  ref. 

Descriptors:  "Phenols,  "Mullet,  "Fish  physiology, 
"Water  pollution  effects,  "Toxicity,  Survival.  Pop- 
ulation exposure,  Blood.  Tissue. 

The  identification  of  some  physiological  and  bio- 
chemical changes  in  mullet  blood  as  a  consequence 
of  exposure  to  phenol  was  investigated.  Some  ob- 
servations were  also  made  about  the  behavior  and 
gross  pathology  of  poisoned  fish.  Grey  mullet. 
Mugil  auratus  Risso,  weight  about  125  g  length  22- 
25  cm.  were  used  as  test  organisms.  Although  a 
constant  dosing  was  established,  the  actual  concen- 
tration of  phenol  during  the  experiments  decreased 
and  after  a  few  days  dropped  down  to  50%  of  the 
initial  values  due  to  the  rapid  proliferation  of  some 
'phenolic  bacteria',  which  have  been  demonstrated 
by  inoculation  of  water  samples  from  basins  con- 
taining phenol.  Characteristic  neurotoxic  symp- 
toms and  gross  pathology  observations  in  relation 
to  phenol  concentration  and  exposure  time  are 
presented.  After  introduction  into  basins  with  5  mg 
phenol/L.  mullet  were  generally  excited:  fast 
swimming  and  faster  branchial  ventilation  were 
observed  but  after  1  day  the  fish  had  acclinatized. 
Their  behavior  was  normal  and  no  evident  patho- 
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logical  changes  were  observed  I  Ik-  concentration 
ol  0  5  in--  I  vtnl  not  induce  an)  e\  idem  i  hangi  in 
aid  biochemical  \  ulues,  \\  hile  in 
fish  that  were  exposed  4  days  lo  5  mg  phenol  I 
onK  glucose,  lactate  dehydrogenase  (I  DH)  and 
glutamic  oxaloacetic  transaminase  (GOT)  activity 
in  plasma  were  increased  Grey  mullet  are  relative 
1\  insensitiv  e  to  phenol  and  ob\  ious  liai  mful  effects 
occut  onh  .ii  concentrations  of  •  I  mg  I  .  an 
onallj  high  concentration  that  could  be  ex- 
pected in  Ik-.i\iI>  polluted  space  restricted  regions 
1  Ik-  earliest  neurotoxic  symptoms  were  observed 
.ii  5  mg  phenol  I  I  Ik-  excited  phase  was  rathei 
short,  but  the  changes  in  plasma  were  highly  sig- 
nificant, particularly  regarding  the  increase  of  glu- 
cose concentration  and  GOT  and  I  nil  activity, 
i  Uexander-PTT) 
W88-06087 


Ml  1)11  -S  Ol  CADMIUM  TOLERANCE  IN 
TWO  POPl'I  ATIONS  OF  GRASS  SHRIMP,  PA- 
LAEMONETES  PUGIO. 

Rutgers  -  The  State  Univ.,  Newark.  NJ.  Depl.  of 

Biological  Sciences 

A.  T.  Khan,  J.  S.  Weis,  and  L  D'Andrea. 

Bulletin    of    Environmental    Contamination    and 

Toxicology   BECTA6,  Vol.  40.  No.    1,  p   $0-34, 

January  1988.  I  tab.  17  ref 

Descriptors:    *Tolerance,    *Cadmium,    'Mercury, 

•Shrimp.  'Water  pollution  effects,  "Toxicity,  Sur- 
vival, Population  exposure.  Heavy  metals. 

The  effect  of  pre-treatment  with  low  doses  of 
cadmium  chloride  (Cd)  and  mercuric  chloride 
(Hg)  on  tolerance  to  higher  levels  of  cadmium  in 
two  populations  of  grass  shrimp.  Palaemonentes 
pugio  was  investigated.  Shrimp  were  obtained 
from  two  locations:  Piles  Creek  (PC)  and  Big 
Sheepshead  Creek  (BSC).  The  LC50  values  of  PC 
shrimp  were  3.28.  6.81.  and  2.63  mg/L  Cd  for  not 
pre-exposed.  Cd  pie-exposed,  and  Hg  pre-exposed, 
respectively.  LC50  values  of  BSC  shrimps  were 
1  S3.  3.89,  and  1.68  mg/L  Cd  for  not  pre-exposed. 
Cd  pre-exposed.  and  Hg  pre-exposed.  respectively. 
LC50  value  of  PC  shrimp  not  pre-exposed  was 
significantly  higher  than  BSC  shrimp  not  pre-ex- 
posed indicating  that  PC  shrimp  were  more  resist- 
ant to  Cd.  The  resistance  factors  (RFs)  for  PC  and 
BSC  shrimp  that  were  pre-exposed  to  Cd  were 
1.91  and  2.12.  respectively,  indicating  that  the  pre- 
exposed  shrimp  of  both  populations  were  nearly 
twice  as  resistant  to  the  lethal  effects  of  Cd  thai, 
shrimp  not  pre-exposed.  However.  RFs  for  PC  and 
BSC  Hg  pre-exposed  shrimp  were  0.80  and  0.91, 
respectively,  indicating  no  increase  of  tolerance  to 
the  lethal  effect  of  Cd.  Pre-exposure  to  Hg  may 
actually  have  made  the  shrimp  slightly  more  sensi- 
tive to  the  toxic  effects  of  Cd.  The  pre-treatment 
concentration  can  have  an  important  impact  on  the 
outcome.  However,  pre-exposure  to  5.0  micro- 
gram/L  did  not  increase  subsequent  tolerance.  It 
may  be  that  the  one  pre-exposure  concentration 
selected  for  Hg  pre-exposure  was  not  appropriate 
to  stimulate  the  inducing  mechanism  for  increasing 
tolerance  to  Cd.  (Alexander-PTT) 
W88-06088 


PERIPHYTON  IN  LAKES  OF  DIFFERENT 
TROPHY, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy- 

A.  Cattaneo. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX.  Vol.  44,  No.  2.  p  296-303.  Febru- 
ary 1987.  6  fig.  4  tab.  47  ref. 

Descriptors:  *Eutrophication,  'Trophic  status, 
*Eutrophication.  'Biomass.  'Periphyton,  'Phyto- 
plankton.  'Quebec,  Nutrients.  Limnology,  Chloro- 
phyll, Algae.  Lakes.  Seasonal  variation. 

In  a  study  of  10  lakes  in  the  Eastern  Townships 
(Quebec)  periphyton  biomass  correlated  less  well 
with  total  P  (TP)  concentration  in  the  water  than 
did  phytoplankton  biomass.  The  relationship  with 
total  phosphorus  (TP)  was  improved  somewhat 
when  periphyton  biomass  was  estimated  as  cell 
volume  rather  than  as  chlorophyll  or  organic  mate- 
rial. When  the  community  was  divided  among 
various  groups  according  to  taxa.  life  form,  and 


si/e.  onh    the   biomasses  ol    greens,   filamentous 

ilgai     utd  algae  exceeding  10000  ci crons  were 

correlated  with  I IV  I  Ik-  biomuss  ol  the  smallei 
ilgai  which  are  more  readily  grazed  bj  benthos, 
u.is  about  the  same  in  .ill  lakes  whereas  nuisance 
forms  increased  significantly  with  P  enrichment 
At  more  eutrophic  Mies,  maximal  periphyton  bio 
masses  were  observed  in  midsummer,  coinciding 
with  peak  recreational  use  of  lakes,  whereas  at  the 
other  sues,  maxima  appeared  earlier  in  the  season. 
(Author's  abstract  i 
W88-06091 


ENERGY  RESERVES  OF  THREE  ZOOPI.ANK- 
TON  SPECIES  FROM  TWO  LAKES  WITH  DIF- 
FERENT METAL  CONCENTRATIONS, 

I  oronio  Lhiiv,  (Ontario).  Dept   of  Zoology. 
M.  T,  Ails,  and  W.  G.  Sprules. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX.  Vol.  44.  No.  2.  p  458-466,  Febru- 
ary 1987.  8  Hg.  6  lab,  61  ref 

Descriptors:  'Toxicity.  'Water  pollution  effects. 
'Zooplankton.  'Metals,  'Lakes,  Copper,  Nickel. 
Aluminum,  Lipids,  Diet.  Phytoplankton.  Biomass 

Dry  weight  and  lipid  content  of  three  zooplankton 
species  in  two  lakes  differing  in  concentrations  of 
copper,  nickel,  and  aluminum  were  assayed  for 
two  consecutive  summers.  Epischura  lacustris  and 
Holopedium  gibberum  had  lower  lipid  levels  and 
were  generally  lighter  in  the  lake  with  elevated 
metals.  The  lipid  droplet  in  eggs  of  H.  gibberum 
was  21^r  smaller  in  the  lake  with  elevated  metal 
levels.  Total  body  burdens  of  copper  in  H.  gib- 
berum were  twice  as  high  in  the  lake  with  elevated 
metals.  There  was  no  difference  in  dry  weight  and 
levels  of  energy  reserves  of  Diaptomus  minutus 
between  the  lakes.  Lower  lipid  content  and  de- 
creased weight  of  E.  lacustris  and  H.  gibberum 
from  Round  Lake  could  not  be  explained  by  low- 
ered food  availability,  since  both  the  edible  portion 
of  phytoplankton  biomass  and  abundance  of  small 
Bosmina  were  similar  in  the  two  lakes.  Since  there 
were  no  differences  in  food  levels  for  E.  lacustris 
and  H.  gibberum  in  the  two  lakes,  lower  energy 
reserves  in  these  species  are  attributed  to  effects  of 
heavy  metal  contamination.  (Author's  abstract) 
W88-06093 


NUTRIENT  LIMITATION  OF  PHYTOPLANK- 
TON GROWTH  IN  BRACKISH  COASTAL 
PONDS, 

New  York  Botanical  Garden,  Bronx,  NY.  Inst,  of 
Ecosystem  Studies. 

N.  Caraco,  A.  Tamse,  O.  Boutros,  and  I.  Valiela. 
Canadian  Journal   of  Fisheries  and   Aquatic  Sci- 
ences CJFSDX,  Vol.  44.  No.  2,  p  473-476,  Febru- 
ary 1987.  2  fig,  1  tab.  31  ref. 

Descriptors:  'Eutrophication.  'Brackish  water, 
'Coastal  ponds.  'Limiting  nutrients,  'Phytoplank- 
ton. 'Phosphorus.  'Nitrogen,  'Salinity.  Growth. 
Biomass,  Ponds,  Estuaries. 

The  nutrient  most  limiting  to  phytoplankton 
growth  is  phosphorus  in  freshwaters  and  nitrogen 
in  the  sea.  The  effect  of  N  and  P  enrichment  to 
waters  from  seven  brackish,  coastal  ponds  ranging 
in  salinity  from  0  lo  31  ppt  and  to  nearby  coastal 
seawater  (32  ppt)  was  investigated.  Phytoplankton 
from  the  least  saline  ponds  (0-6.5  ppt)  responded  to 
P  additions,  and  biomass  increased  2-6  times  over 
unenriched  controls.  Nitrogen  additions  stimulated 
phytoplankton  growth  only  in  waters  from  the 
most  saline  coastal  pond  (31  ppt)  and  seawater. 
Phytoplankton  from  ponds  of  intermediate  salinity 
did  not  respond  when  either  N  or  P  was  added 
alone  but,  as  in  all  ponds,  increased  greatly  in 
biomass  when  N  and  P  were  added  in  combination. 
The  high  salinity  at  which  a  switch  from  P  to  N 
limitation  occurred  could  be  due  to  the  high  N:P 
loading  ratios  to  these  ponds.  (Author's  abstract) 
W88-06094 


CHRONIC  EFFECT  OF  NO.  2  FUEL  OIL  ON 
POPULATION  DYNAMICS  OF  HARPACTI- 
COID  COPEPODS  IN  EXPERIMENTAL 
MARINE  MESOCOSMS, 

National  Wildlife  Research  Centre.  Ottawa  (Ontar- 


Effects  Of  Pollution — Group  5C 


II  M   si, i,  i  j    and  li   \l    Wan  rttl 

Marim    l  i  ol Pro  -i-      Si  ries  Ml  SI  1)1    Vol 

40,  No    |/2,  p  t>l  68,  Oi  tobet    1987    <•  fig    17  n  I 

Descriptors  'Oil  pollution.  'Population  dynamics, 
•Copepods,  "Marine  environment,  'Watei  pollu 
lion  effects,  "Benthic  fauna,  'Species  composition 

Harpacticoid  copepods  m  free-standing  mesocoxms 

were  exposed  in  No  :  fuel  oil  .u  a  concent  ra i  ol 

190  micrograms/1  foi  K>x  d.  .md  then  allowed  i<> 
recover  for  <>4  d    I  Ik-  harpacticoid  community  was 

composed  of1)  species  I  isix-  sp  .  Rhynchothales- 
n  is  rufocincta,  I  )ai  tj  lopodia  \  ulgaris  and  Alteutha 
iai.i  wen-  seldom  present  in  the  mesocosms, 
whereas  Longipedia  americana,  Microarthridion 
littorale,  Ameiropsis  brevicornis,  Thompsonula 
hyaenae  and  Enhydrosoma  baruchi  were  present 
throughout  the  sampling  period.  Chronic  effects  of 
oil  additions  on  the  population  dynamics  a(  2  of 
the  5  regularly  occurring  species,  A  brevicornis 
and  T.  hyaenae.  were  not  statistically  discernible 
L.  americana  and  M.  littorale  were  adversely  af- 
fected by  the  oil  additions  and  their  populations 
did  not  recover.  E.  baruchi  abundances  remained 
fairly  constant  in  the  control  and  experimental 
tanks  throughout  the  oil  additions,  bul  bloomed  in 
the  experimental  tanks  during  the  recovery  period 
(Author's  abstract) 
W88-O6099 


ACID  RAIN, 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06106 


LABORATORY  FLOW-THROUGH  BIOAS- 
SAYS  OF  FOUR  FORESTRY  INSECTICIDES 
AGAINST  STREAM  INVERTEBRATES, 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 

Biology. 

D.  G.  Poirier,  and  G.  A.  Surgeoner. 

The  Canadian  Entomologist,  Vol.  119.  No.  9,  p 
755-763,  September  1987.  1  fig,  3  tab,  44  ref. 

Descriptors:  'Water  pollution  effects.  'Bioassay. 
'Insecticides,  'Invertebrates,  'Toxicity,  Permeth- 
rin,  Fenitrothion,  Aminocarb,  Mexacarbate.  Pesti- 
cides, Survival. 

Continuous-flow  laboratory  bioassays  were  used  to 
assess  the  acute  toxicities  of  four  formulated  insec- 
ticides to  representative  stream  invertebrates.  Toxi- 
cities (48-h  LC50)  ranged  from  3.2  to  7.4  micro- 
gram/L  for  permethrin,  from  39  to  269  micro- 
gram/L  for  fenitrothion,  from  478  to  2863  micro- 
gram/L  for  aminocarb.  and  from  99  to  492  micro- 
gram/L  for  mexacarbate.  Slopes  of  the  probit  lines 
were  similar  for  acetylcholinesterase  inhibitors 
(fenitrothion,  aminocarb.  and  mexacarbate).  but 
slightly  lower  for  permethrin.  All  test  species  re- 
sponded to  all  of  the  insecticides  at  concentrations 
of  0.25  microgram/L  for  permethrin,  10  micro- 
gram/L for  fenitrothion.  and  25  microgram/L  for 
aminocarb  and  mexacarbate  by  drifting  in  the  test 
chambers.  (Author's  abstract) 
W88-06123 


INFLUENCE  OF  OXYGEN  CONCENTRATION 
ON  THE  DISTRIBUTION  OF  MYSIS  RELICTA 
LOVEN  IN  A  EUTROPHIC  TEMPERATE 
LAKE, 

Trent  Univ.,  Peterborough  (Ontario).  Watershed 
Ecosystems  Program. 

R.  K.  Sherman.  D.  C   Lasenby.  and  L.  Hollett. 
Canadian  Journal  of  Zoology  CJZOAG.  Vol.  65. 
No.  1 1,  p  2646-2650.  November  1987.  4  fig,  31  ref. 

Descriptors:  'Water  pollution  effects.  'Oxygen  re- 
quirements. 'Dissolved  oxygen.  'Invertebrates, 
'Eutrophic  lakes.  Median  tolerance  limit.  Lethal 
limit,  Canada,  hypolimnion. 

The  lower  depth  limit  of  a  Mysis  population  in 
Crystal  Lake,  southern  Ontario,  gradually  moved 
upward  through  the  summer  stagnation  period, 
generally  following  a  position  just"  above  the  1.0 
mg/L  dissolved  oxygen  isopleth.  Mysis  held  in 
bioassay    chambers    demonstrated    a     16-h    LC50 
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value  of  1.0  mg  dissolved  oxygen/L.  Avoidance 
chamber  experiments  revealed  that  Mysis  could 
detect  and  move  away  from  areas  of  low  dissolved 
oxygen  concentrations.  It  is  suggested  that  Mysis. 
which  has  been  used  as  an  indicator  of  oligotrophy 
conditions,  could  survive  in  a  mesotropoic  or  eu- 
trophic  lake  that  undergoes  oxygen  depletion  in 
the  hypolimnion  by  moving  upward  in  the  water 
column.  (Author's  abstract) 
WS8-06141 


EFFECTS  OF  CHRONIC  EXPOSURE  TO  PE- 
TROLEUM HYDROCARBONS  ON  TWO  SPE- 
CIES OF  MARINE  FISH  INFECTED  WITH  A 
HEMOPROTOZOAN,  TRYPANOSOMA  MUR- 
MANENSIS, 

Memorial    Univ.    of   Newfoundland.    St.    John's. 
Dept.  of  Biology. 
R.  A.  Khan. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  65. 
No.  11.  p  2646-2650.  November  1987.  5  tab,  41  ref. 
Marine  Sciences  Research  Laboratory  Contribu- 
tion No.  644. 

Descriptors:  *Water  pollution  effects.  *Fish, 
*Water  pollution  effects.  "Hydrocarbons.  "Mortal- 
ity,  *Protozoa.  "Parasites.  *Oil  pollution.  Cod. 
Flounders.  Oil,  Trypanosoma. 

A  study  was  undertaken  to  ascertain  the  effects  of 
a  blood  protozoan,  Trypanosoma  murmanensis.  on 
two  species  of  marine  fish  exposed  to  petroleum 
hydrocarbons.  Infected  juvenile  and  adult  winter 
flounder  were  exposed  for  6  weeks  to  sediment 
contaminated  with  a  Venezuelan  crude  (total  hy- 
drocarbon concentration.  2600-3200  micrograms/ 
g)  whereas  Atlantic  cod  were  exposed  to  water- 
accommodated  fractions  (50-100  microgram/L)  for 
12  weeks.  Three  other  groups,  uninfected  controls, 
fish  infected  with  trypanosomes  only,  and  oil-treat- 
ed, uninfected  fish,  were  held  in  aquaria  in  a  con- 
tinuously flowing  seawater  system.  Mortality  was 
higher  in  the  infected,  oil-treated  flounder  and 
subadult  cod  than  in  the  trypanosome-infected 
only,  oil-treated,  and  control  groups.  Death  in  oil- 
treated  flounder  was  associated  with  severe  tail  rot 
and  hypersecretion  of  mucus  from  the  gills,  where- 
as blood  values  (hematocrit,  hemoglobin,  total 
plasma  protein)  were  significantly  depressed  in 
both  infected  groups.  Low  body  condition,  exces- 
sive mucus  secretion  by  the  gills,  and  retarded 
gonadal  development  were  observed  in  adult,  oil- 
treated  cod.  but  these  were  more  pronounced  in 
the  infected,  oil-treated  groups.  Prevalence  of  the 
infection  and  parasitemias  were  higher  in  the  oil- 
treated  groups  than  in  untreated  fish.  Theses  re- 
sults provide  evidence  that  the  combined  effects  of 
parasites  and  chronic  oil  pollution  can  not  only 
cause  mortality  but  can  also  jeopardize  health  and 
reproduction  in  surviving  fish.  (Author's  abstract) 
W88-06142 


BEHAVIOURAL  RESPONSES  OF  LAKE 
CHARR  (SALVELINUS  NAMAYCUSH)  EM- 
BRYOS TO  SIMULATED  ACIDIC  RUNOFF 
CONDITIONS, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
J.  M.  Gunn.  D.  L.  G.  Noakes.  and  G.  F.  Westlake. 
Canadian  Journal  of  Zoology  CJZOAG,  Vol.  65, 
No.  11.  p  2786-2792,  November  1987.  4  fig,  3  tab. 
24  ref. 

Descriptors:  *Acid  rain.  *Water  pollution  effects, 
*Fish  behavior.  *Lake  Charr.  "Embryonic  growth 
stages.  *Acidic  water.  *Snowmelt,  Runoff.  Hydro- 
gen ion  concentration.  Surface  runoff,  Spawning. 

Lake  charr  (Salvelinus  namaycush)  embryos  in  the 
later  stages  of  yolk  absorption  avoided  water  with 
pH  <  6.0.  The  addition  of  inorganic  Al  (200 
micrograms/L)  did  not  increase  the  avoidance  re- 
sponse to  low  pH.  Embryos  tested  just  after  hatch 
had  little  swimming  ability  and  showed  no  avoid- 
ance to  acutely  lethal  H+  (pH  4.0).  In  vertical 
substrate-filled  tanks  that  simulated  conditions  at 
natural  spawning  sites,  there  were  no  significant 
effects  on  embryo  survival,  or  movement  within 
the  substrate  from  pulse  exposure  (8  h)  to  low  pH 
(4.5)  and  elevated  Al  (100.  200,  500  micrograms/ 
L).  Preference  for  contact  with  the  substrate  ap- 
peared   to   override    the   avoidance    reactions   ob- 


served in  horizontal  counter-current  tanks.  Thig- 
motaxis.  combined  with  poor  swimming  ability  of 
embryos,  appears  to  eliminate  the  possibility  that 
lake  charr  embryos  will  effectively  avoid  the 
acidic  runoff  water  that  enters  the  rubble  of 
spawning  sites  during  snowmelt.  (Author's  ab- 
stract) 
W88-0614.3 


TALL  FESCUE  PRODUCTION  AND  NUTRI- 
ENT STATUS  ON  SOUTHWEST  VIRGINIA 
MINE  SOILS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-06147 


PESTICIDE  CONTAMINATION  OF  GROUND- 
WATERS IN  THE  MAHANTANGO  CREEK 
WATERSHED, 

Agricultural    Research   Service,   University    Park, 
PA.  Northeast  Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06150 


INFLUENCE  OF  SELENIUM,  SALINITY,  AND 
BORON  ON  ALFALFA  TISSUE  COMPOSI- 
TION AND  YIELD, 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 
R.  L.  Mikkelsen.  G.  H.  Haghma.  A.  L.  Page,  and 
F.  T.  Bingham. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
17,  No.  1.  p  85-88,  January-March  1988.  2  fig.  2 
tab,  23  ref. 

Descriptors:  "Sulfates,  "Water  pollution  effects. 
"Irrigation  water.  "Selenium,  "Salinity,  "Boron, 
"Alfalfa,  "Biological  magnification.  Irrigation  ef- 
fects. Toxicity. 

Alfalfa  (Medicago  sative  L.)  was  grown  in  green- 
house sand  culture  to  determine  the  effects  of 
Se(VI),  S04(-)-salinity  and  B  on  alfalfa  tissue 
composition  and  yield  in  view  of  potential  animal 
health  problems  associated  with  using  irrigation 
water  containing  a  mixture  of  dissolved  salts  for 
crop  production.  A  4  x  2  x  2  factorial  experiment 
was  conducted  with  treatments  consisting  of  four 
Se  concentrations  (0,0.25.0.5,  and  1.0  mg  Se(VI)/L 
as  Na2Se04),  two  B  concentrations  (0.5  and  3.0 
mg  B/L  and  H3B03),  and  two  salinity  levels  (0.5 
and  5.0  dS/m  as  Na2S04  and  CaS04.2H20.) 
Three  cuttings  were  made  and  the  vegetative  por- 
tions analyzed  for  dry  weight  and  total  Se,  S,  and 
B.  Plant  yields  were  significantly  reduced  by  both 
salinity  and  Se(VI)  but  not  by  B.  Tissue  Se  concen- 
trations were  positively  correlated  with  Se  in  the 
irrigation  water  but  negatively  correlated  with 
S04(-)-salinity  and  B.  Plant  Se  was  reduced  from 
620  mg  Se/kg  to  less  than  7  mg  Se/kg  in  the 
presence  of  S04(-)-salinity.  A  synergistic  effect 
between  Se  and  S  was  found  at  the  basal  nutrient 
concentration  of  S04(-)  (0.5  mM).  Tissue  S  was 
increased  from  less  than  3  g  S/kg  to  over  10  g  L/ 
kg  with  the  addition  of  1  mg  Se/L.  Alfalfa  can 
potentially  accumulate  extremely  high  concentra- 
tions of  Se  when  exposed  to  soluble  Se(VI)  in  the 
root  zone.  (Author's  abstract) 
W88-06151 


COMBINED  EFFECTS  OF  OZONE  AND 
WATER  STRESS  ON  ALFALFA  GROWTH  AND 
YIELD, 

California  Univ.,  Riverside.  Statewide  Air  Pollu- 
tion Research  Center. 

P.  J.  Temple,  L.  F.  Benoit,  R.  W.  Lenno,  C.  A 
Reagan,  and  O.  C.  Taylor. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
17,  No.  1,  p  108-113,  January-March  1988.  3  fig.  4 
tab.  22  ref. 

Descriptors:  "Alfalfa,  "Air  pollution  effects. 
"Drought,  "Ozone,  "Water  stress.  Yield,  Produc- 
tivity. Synergistic  effects.  Field  tests. 

A  2-yr  study  (1984  and  1985)  designed  to  deter- 
mine the  interactive  effects  of  ozone  (03)  and 
water  stress  on  alfalfa  (Medicago  sativa  L.  cv. 
WL-514)  was  conducted  in  Shatter,  CA.  The  ob- 


jectives of  this  study  were  to  develop  03  dose- 
yield  response  functions  for  alfalfa,  to  determine 
how  water  stress  could  alter  these  functions,  and  to 
describe  the  cumulative  effects  of  multiple-year 
exposures  to  03  on  this  perennial  crop.  Field- 
grown  alfalfa,  raised  under  normally  irrigated  (NI) 
or  water-stressed  (WS)  conditions  in  open-top 
chambers,  was  exposed  to  five  03  treatments  in- 
cluding charcoal-filtered  (CF),  nonfiltered  (NF), 
and  NF  plus  an  additional  33.  67.  or  100%  of 
ambient  03  concentrations  (NF  x  1.3,  NF  x  1.7. 
and  NF  x  2.0.  respectively).  Ambient  03  concen- 
trations averaged  0.049  microliter/L  in  1984  and 
0.042  microliter/L  in  1985  for  the  seasonal  12-h 
(0900-2100)  means  from  April  to  October.  Water 
stress  reduced  total  seasonal  yield  about    10%  in 

1984  and  27%  in  1985.  Ozone  significantly  reduced 
yields  in  both  years,  and  the  interaction  between 
03  and  water  stress  was  statistically  significant  in 

1985  and  for  combined  1984  and  1985  years.  Sea- 
sonal yields  for  1985  in  NI  plots  were  reduced  0. 
14.9,  24.3.  and  24.9%  in  NF.  NF  x  1.3,  NH  x  1.7, 
and  NF  x  2.0  treatments,  respectively.  Comparable 
seasonal  yield  reductions  in  WS  plots  were  5.9,  7.2, 
13.5,  and  18.1%.  (Author's  abstract) 
W88-06155 


EFFECTS  OF  ACID   RAIN   ON  CORN  SILKS 
AND  POLLEN  GERMINATION, 

Massachusetts  Univ..  Amherst.  Dept.  of  Plant  and 

Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06158 


EFFECT  OF  METHYLMERCURY  ON  EGG 
AND  JUVENILE  VIABILITY  IN  TWO  POPU- 
LATIONS OF  KILLIFISH  FUNDULUS  HETER- 
OCLITUS. 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 

Dept.  of  Biological  Sciences. 

A.  T.  Khan,  and  J.  S.  Weis. 

Environmental  Research  ENVRAL.  Vol.  44,  No. 

2.  p  272-278.  December  1987.  1  fig.  2  tab.  26  ref. 

Descriptors:  "Water  pollution  effects,  "Mercury, 
"Embryonic  growth  stage.  "Fish  eggs,  "Juvenile 
growth  stage.  "Methylmercury.  Tolerance.  Adap- 
tation. Estuaries.  Streams,  Fish  populations.  Lethal 
limit.  Toxicity.  Heavy  metals.  Killifish. 

Killifish  (Fundulus  heteroclitus)  eggs  from  a  pol- 
luted creek  (Piles  Creek  (PC))  and  a  relatively 
pristine  estuary  in  Long  Island  (LI)  were  exposed 
for  20  min  to  various  concentrations  of  methylmer- 
curic  chloride  (MeHg)  prior  to  combination  with 
untreated  sperm.  PC  killifish  eggs  showed  a  higher 
LC50  value  (1.7  mg/liter)  than  LI  eggs  (0.7  mg/ 
liter).  PC  eggs  that  were  fertilized  by  nontreated 
sperm  after  exposure  to  1.0  or  2.5  mg/liter  MeHg 
and  then  placed  in  clean  sea  water  (15  parts  per 
thousand)  for  1  week  showed  a  5  and  7%  malfor- 
mation of  the  embryos,  respectively.  However, 
exposure  of  LI  eggs  to  1.0  mg/liter  prior  to  fertil- 
ization caused  32%  malformations  of  the  embryos, 
and  at  2.5  mg/liter  almost  all  the  embryos  died. 
The  data  indicate  that  LI  killifish  eggs  are  less 
tolerant  to  MeHg  than  PC  eggs.  This  is  in  keeping 
with  previous  data  on  embryonic  tolerance  to 
MeHg  in  these  two  populations  However.  96-hr 
LC50  values  of  juvenile  fish  (25-45  mm  standard 
length)  did  not  differ  between  these  two  popula- 
tions. (Author's  abstract) 
W88-06169 


WATER  AND  DISEASE  AFTER  CROYDON:  A 
REVIEW  OF  WATER-BORNE  AND  WATER- 
ASSOCIATED   DISEASE  IN  THE  UK   1937-86, 

Central   Public   Health    Lab..   London   (England). 
Communicable  Disease  Surveillance  Centre. 
N.  S.  Galbraith,  N.  J.  Barrett,  and  R.  Stanwell- 
Smith. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  1.  No.  1.  p  7-21.  August 
1987.  2  fig,  4  lab,  97  ref. 

Descriptors:  "Human  diseases.  "Contamination, 
"United  Kingdom,  "Microbioligical  studies.  "Pota- 
ble water.  Water  supply.  Water  quality.  Water 
pollution    effects.     Viruses.     Infection.    Municipal 
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water.  Foods,  Chlorination,  Shellfish,  Public 
health.  I  pidemiolog) 

The  34  outbreaks  of  wuler-borne  disease  recorded 
in  the  United  Kingdom  tl1  K  \  between  1937  ami 
1986  are  reviewed  front  published  reports  of 
microbiologists  to  the  Public  Health  Laboratory 
sL-i  \  u  >■  I  in-  outbreaks  comprised  over  11.794 
cases  and  at  least  six  deaths  A  total  of  21  out- 
breaks were  due  to  public  watei  supplies,  11  of 
them  contaminated  at  source;  in  eight  of  these  1 1 
the  watei  was  unchlorinated  or  defectively  chlor- 
inated. None  of  the  si\  reported  deaths  was  due  lo 
contamination  of  public  supplies  at  sources.  About 
1000  eases  of  gasiio-iniesiinal  illness  were  caused 

in   consumption  of  foods,  particularly  milk  and 

canned  meats,  that  had  been  contaminated  by  pol- 
luted water  during  processing.  Shellfish  harvested 
from  polluted  estuaries  gave  rise  to  increasing 
numbers  of  outbreaks  of  viral  gastroenteritis  and 
hepatitis  A.  The  recreational  use  of  water  was 
associated  with  about  400  serious  infections  and 
probablj  many  minor  illnesses.  Some  hospital  in- 
fections may  have  been  derived  from  the  potable 
water  supply  A  total  of  14  outbreaks  o(  legion- 
naires' disease  and  eight  of  humidifier  fever  were 
associated  with  water  in  buildings.  The  water  in- 
dustry o{  the  UK  has  enviable  record  of  providing 
safe  water  for  SO  million  people  for  50  years,  the 
future  control  of  water-borne  and  water-associated 
disease  demands  not  only  continued  vigilance  in 
the  water  industry  but  closer  collaboration  be- 
tween public  health  doctors  and  water  engineers 
and  scientists.  (Author's  abstract) 
W  88-06 198 


ENVIRONMENTAL  HEALTH  AND  THE 
WATER  DISTRIBUTION  SYSTEM:  A  CASE 
HISTORY  OF  AN  OUTBREAK  OF  GIARDIA- 
SIS, 

Bristol  Waterworks  Co.  (England). 
J.  R.  Browning,  and  D.  G.  Ives. 
Journal  of  the  Institution  of  Water  and  Environ- 
mental   Management.    Vol.     1.    No.     1.    p    55-60. 
August  1987.  3  fig,  6ref. 

Descriptors:  'Epidemiology.  'Public  health, 
'Giardiasis.  'Epidemics.  Municipal  water.  Potable 
water.  Water  quality.  Water  supply.  Water  pollu- 
tion effects.  Population  exposure.  Environmental 
policy.  Flagellates.  England. 

In  July/August  1985,  a  significant  outbreak  of 
giardiasis  occurred  in  part  of  south  Bristol  (Eng- 
land). An  epidemiological  inquiry  carried  out 
strongly  suggested  that  the  outbreak  was  water- 
borne.  Although  no  positive  evidence  was  found  to 
link  the  outbreak  with  mains  water,  the  Company 
immediately  accepted  its  feasibility  and  cooperated 
fully  with  the  Health  Authority  in  the  ensuing 
investigation.  This  paper  describes  the  investiga- 
tion to  ascertain  whether  the  supply  system  was 
involved,  and  considers  some  of  the  broader  impli- 
cations of  the  situation.  Neither  the  source  of  the 
infection  nor  the  means  of  its  transmission  was 
ever  established  despite  extensive  and  detailed  in- 
vestigation. Also  highlighted  is  the  difficulty  of 
tracing  the  cause  and  course  of  an  assumed  micro- 
biological pollution  of  a  distribution  system  when, 
unlike  a  river  or  source  pollution,  evidence  of  it 
emerges  only  after  the  appropriate  incubation 
period.  (Author's  abstract) 
W88-06202 


OBSERVATIONS  ON  BACTERIAL  AFTER- 
GROWTH IN  WATER  SUPPLY  DISTRIBU- 
TION SYSTEMS:  IMPLICATIONS  FOR  DISIN- 
FECTION STRATEGIES, 

Anglian    Water    Authority,    Norwich    (England). 

Norwich  Sewage  Div. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-06207 


LEGIONNAIRES'  DISEASE  AND  ITS  IMPACT 
ON  WATER  SUPPLY  MANAGEMENT, 

For  primary  bibliographic  entry  see  Field  5F. 
W  8  8-06209 


POTENTIAL    HEALTH    RISKS    AT    SEWAGE 
TREATMENT  PLANTS  IN  IBADAN,  NIGERIA, 


lb. ul. in  Unix    (Nigeria)    Depl    ol  Preventive  and 

Social  \loli,  in, 

M   K  C.  Si  idh. ii  .  ami  A  <  >yemade 

Journal  of  the  Institution  of  Watei  and  Environ 

menial   Management,   Vol     I.   No    1.   p    129-1.15, 

August  1987.  2  fig.  6  lab.  24  ref, 

Descriptors:  "Human  disease,  'Sewagi  bai  teria 
•Parasites,  'Human  pathology,  'Pathogens,  'Nige- 
ria.  Human  diseases,    toxicity,  Chemical  sludge. 

Septic     sludge.      Wastewater,      Suspended     solids. 

Worms.  Turbidity,  Bacteria. 

The  paper  examines  the  health  risk  to  workers  al 
two  sewage  treatment  plants,  one  ai  University 
College  Hospital,  and  owe  at  the  University  <>l 
Ibadan.  Ibadan.  Nigeria.  Representative  samples  of 
sewage  and  effluents  from  the  University  College 
Hospital  were  analyzed  lor  pH,  turbidity,  suspend- 
ed solids.  BOD5.  ammonia  nitrogen,  and  total 
phosphorous.  About  twice  monthly,  samples  of 
sewage,  effluents,  and  sludge  were  collected  an 
examined  for  Ascaris  ova.  hookworm  larvae,  and 
Trichuns  ova.  Samples  of  stools  from  the  workers 
were  also  examined  for  helminths  and  Entamoeba 
histolytica.  Samples  of  sewage,  effluents,  the 
sludges  and  the  stools  from  the  workers  were  also 
qualitatively  examined  for  dominant  pathogenic 
and  other  bacteria.  A  control  group  comprising  ll> 
workers  who  had  the  same  socio-economic  and 
cultural  background  and  who  have  been  working 
in  the  water  treatment  plant  at  the  University  of 
Ibadan  at  least  for  three  years  were  also  inter- 
viewed and  examined.  The  results  showed  a  varie- 
ty of  significant  avoidable  health  risks,  including 
malaria,  helminthiasis,  respiratory  infections,  cuts, 
chlorine  poisoning,  and  sand  fly.  The  load  of  hel- 
minths in  the  sewage  is  more  in  the  rainy  period, 
possibly  due  to  stormwater  washings  from  neigh- 
boring areas.  Among  the  helminths,  Ascaris  was 
most  predominant,  followed  by  hookworm  and 
Trichuris.  The  results  showed  further  that  the 
workers  at  the  treatment  plants  were  exposed  to 
health  hazards  partly  due  to  non-provision  of 
safety  devices,  unsatisfactory  upkeep  of  the  prem- 
ises of  the  treatment  plants,  and  ignorance  about 
the  associated  health  hazards.  (Friedmann-PTT) 
W88-06210 


POTENTIAL  EFFECTS  OF  DREDGING  AC- 
TIVITIES AND  INCREASED  SILT  LOAD  ON 
THE  ST.  LUCIA  SYSTEM,  WITH  SPECIAL 
REFERENCE  TO  TURBIDITY  AND  THE  ES- 
TUARINE  FAUNA, 

Zululand  Univ.,  Empangeni  (South  Africa).  Dept. 
of  Zoology. 

D.  P.  Cyrus,  and  S.  J.  M.  Blaber. 
Water  SA,  Vol.  14.  No.  1.  p  43-47,  January  1988.  7 
fig,  1  tab,  25  ref 

Descriptors:  'Silting.  'Silt  load.  'Saint  Lucia  Estu- 
ary, 'Dredging,  'Estuaries,  Fauna.  Benthic  fauna. 
Environmental  impact  statement.  Drainage  effects. 
Ecological  effects.  Canal  construction.  South 
Africa. 

Turbidity  regimes  within  the  St.  Lucia  Estuary 
(South  Africa)  were  investigated  over  a  period  of 
three  and  a  half  years.  At  the  same  time,  the 
potential  effects,  in  terms  of  increased  turbidity 
and  silt  load,  of  the  Umfolozi  River/St.  Lucia 
Estuary  Link  Canal  were  assessed.  The  possible 
effects  on  the  fauna  of  the  system  are  further 
emphasized  by  comparison  with  the  effects  of 
dredging  on  estuarine  fauna  in  other  parts  of  the 
world.  Recommendations  are  put  forward  suggest- 
ing that  impact  studies  be  undertaken  before  the 
Link  Canal  is  fully  inaugurated.  Impact  studies 
should  also  be  carried  out  to  determine  the  effects 
of  continued  dredging  on  the  estuary.  (Author's 
abstract) 
W88-06223 


FOCAL,  SEASONAL  AND  BEHAVIOURAL 
PATTERNS  OF  INFECTION  AND  TRANSMIS- 
SION OF  SCHISTOSOMA  HAEMATOBIUM  IN 
A  FARMING  VILLAGE  AT  THE  VOLTA  LAKE. 
GHANA, 

London  School  of  Hygiene  and  Tropical  Medicine 
(England). 
R.  K.  Klumpp.  and  G.  Webbe. 


fun  ii. il  "i    h  ipii  ,ii  Medii  inc  and  Hyg i    \  i  >l 

'in.  No    |   ,,  'i,     ',i   i  .,  [oh  i   1987    f  fig      i  ih    i 

id 

Descriptors  'Diseases,  'Schistosomiasis  Para 
sites.  'Trematodes,  'Snails.  Seasonal  variation, 
Watei  contact,  Ghana,  Human  diseases 

Integrated  sampling  foi  human  prevalence,  intensi- 
ty, and  incidence  of  Schistosoma  haematobium,  as 
well  as  lor  human  water  contacl  and  snail  distribu- 
tion and  density  was  earned  OUl   in  tin-  Volla  lake 

farming  village  of  Agbenoxoe  at  various  times 
between    11>7N  and    1980    Nuclepore   filters  were 

Used  for  determining  egg  output  Snail  sampling 
was  by  the  man-tune  method  A  new  s\siem  ol 
recording  human  water  contact  was  introduced 
Results  indicated  significant  locality  ol  infection 
and  transmission  in  the  compact  village,  concentra- 
tion in  the  5-  lo  19-year-old  age  gioup.  and  distinct 

seasonality  of  transmission  Water  contact  was  fre- 
quent but  of  short  duration.  Only  a  lew  children 
under  the  age  ol  5  entered  the  water,  and  age- 
specific  curves  for  duration  of  water  contacl  paral- 
leled the  curve  for  geometric  mean  of  egg  counts 
for  males  and  the  prevalence  curve  for  females 
Water  contact  for  males  was  of  longer  duration 
than  for  females  and  included  more  lime  playing 
and  wading.  These  activities  probably  accounted 
for  the  much  higher  incidence  and  prevalence  rates 
recorded  for  males  over  females  in  the  village.  The 
concentration  of  infection,  transmission,  and  water 
contact  in  the  5-  to  19-year-old  age  groups  sup- 
ports a  control  strategy  of  treating  only  this  age 
span  with  drugs.  (Author's  abstract) 
W88-06269 


GUINEAWORM  CONTROL  IN  AN  ENDEMIC 
AREA  IN  WESTERN  NIGERIA, 

Ibadan  Univ.  (Nigeria).  Coll.  of  Medicine. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-06274 


MALIGNANT  NEOPLASMS  OF  THE  STOM- 
ACH AND  THE  QUALITY  OF  DRINKING 
WATER, 

Institute  of  Oncology,  Gliwice  (Poland). 

B.  Zemla. 

Nutrition  and  Cancer  NUCADA.  Vol.  1 1.  No.  1.  p 

1-9,  1988.  1  tab.  61  ref 

Descriptors:  'Water  pollution  effects.  'Literature 
review,  'Drinking  water,  'Carcinogens,  'Malig- 
nancy, 'Diseases,  'Public  health.  Water  quality. 
Cancer,  Hardness.  Water  softening.  Magnesium. 
Nitrosamines,  Nitrates,  Gastric  cancer,  Polyaroma- 
tic  hydrocarbons. 

Although  the  quality  of  drinking  water  can  have 
some  influence  on  the  frequency  of  stomach  cancer 
incidence,  people  are  also  exposed  to  carcinogens 
in  their  workplaces,  in  their  diets,  and  in  tobacco 
smoke.  It  is  not  possible  at  present  to  explain  a 
recent  long-term  decrease  in  morality  and  morbidi- 
ty from  gastric  cancer  in  certain  populations  be- 
cause cancer  registries  are  incomplete  and  nonuni- 
form. Some  qualities  of  drinking  water  which  seem 
related  to  increased  gastric  cancer  incidence  are 
soft  water  (poorly  mineralized,  low  in  magnesium, 
and  sometimes  containing  radioactive  substances) 
and  the  presence  of  nitrogen  compounds  (ammo- 
nia, nitrates,  nitrites,  nitrosamines).  Hard,  highly 
mineralized  water  is  associated  with  lower  cancer 
rates.  One  study  associated  high  lead  levels  in 
water  with  cancers  of  the  stomach,  kidney,  and 
intestine  and  leukemia.  Another  investigation 
showed  that  length  of  residence  in  a  region  of 
Upper  Silesia,  Poland,  with  high  nitrate  levels  in 
drinking  water  was  correlated  with  the  incidence 
of  gastric  cancer;  immigrants  suffered  proportion- 
ally less  cancer  than  the  native  population.  High 
incidences  of  stomach  cancer  are  found  in  Poland. 
Japan,  Hungary,  and  Chile.  Although  immigrant 
populations  sometimes  appear  to  retain  the  gastric- 
cancer  incidence  rates  of  their  native  region,  it  is 
difficult  to  determine  if  this  is  a  result  of  retaining 
their  former  dietary  habits.  (Cassar-PTT) 
W88-06288 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  Of  Pollution 


EFFECT  OF  METAL  METABOLISM  ON 
UPTAKE.  DISPOSITION,  AND  TOXICITY  IN 
FISH. 

Canada  Centre  for  Inland  Waters.  Burlington  (On- 
tario). 

P.  V.  Hodson. 

Aquatic  Toxicology  AQTODG.  Vol.  11.  Special 
Issue.  No.  1/2.  p  3-18,  1988.  6  tab.  59  ref. 

Descriptors:  *Path  of  pollutants.  *Water  pollution 
effects.  "Fish.  *Metals,  "Heavy  metals.  "Toxicity, 
"Mercury.  "Selenium.  Proteins.  Zinc.  Tolerance, 
Bioaccumulation,  Accumulation.  Aquatic  animals. 
Fate  of  pollutants.  Invertebrates.  Lead,  Metabo- 
lism. Methylation.  Metallothionein,  Water  quality 
standards. 

Water  quality  standards  for  heavy  metals  do  not 
recognize  that  metabolism  of  metals  by  aquatic 
biota  can  alter  the  accumulation  and  toxicity  in 
fish.  Laboratory  toxicity  testing  cannot  consistent- 
ly predict  effects  in  the  field  because  of  great 
variations  in  a  population's  physiology,  health,  age, 
size,  and  sensitivity  to  chemicals.  Three  examples 
are  discussed.  (1)  Whereas  inorganic  mercury  is 
poorly  water-soluble,  is  readily  complexed  or  ad- 
sorbed to  particulates,  and  precipitates  to  sedi- 
ments, its  properties  change  drastically  upon  meth- 
ylation. It  becomes  much  less  water-soluble  and 
more  fat-soluble,  causing  the  sediments  to  become 
a  source  rather  than  a  sink.  Methyl  mercury  is 
rapidly  taken  up  by  fish  and  has  special  affinity  to 
sulfhydryl  groups,  causing  neurotoxicity.  Mercury 
levels  should  be  managed  by  limiting  its  loading 
rather  than  by  levels  measured  in  water.  Other 
metals  which  can  be  methylated  are  tin.  palladium, 
platinum,  gold,  thallium,  and  lead.  (2)  Selenium 
produces  fish  poisoning  at  levels  below  the  speci- 
fied water  criteria.  Dietary  selenium  (sodium  sele- 
nite)  is  >600  times  more  toxic  than  background 
levels  of  selenium  in  water.  It  has  an  affinity  to 
ovaries,  and  at  high  levels  concentrates  in  the  liver. 
Furthermore,  metabolism  of  selenium  to  an  organic 
form  seems  to  increase  its  toxicity.  Selenium  can  be 
concentrated  and  changed  in  the  benthic  inverte- 
brates that  serve  as  a  food  supply  to  fish.  On  the 
other  hand,  selenium  may  reduce  the  toxicity  of 
mercury  by  preferential  complexation.  reducing 
the  amount  of  mercury  that  complexes  with  sulfur- 
containing  proteins.  (3)  Metallothionein  is  a  eys- 
teine-rich  protein  with  high  metal-binding  capac- 
ity. Its  formation  is  induced  by  metal  exposure. 
Fish  exposed  to  heavy  metals  have  increased  toler- 
ance to  these  metals;  cross  tolerance  can  develop 
with  some  metals.  There  are  unanswered  questions 
with  respect  to  the  role  of  metallothionein,  and  it 
may  be  important  in  survival  of  fish  populations  in 
situations  of  marginal  metal  contamination. 
(Cassar-PTT) 
W88-06290 


NEOPLASTIC  AND  OTHER  DISEASE  IN  FISH 
IN  RELATION  TO  TOXIC  CHEMICALS:  AN 
OVERVIEW, 

National   Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  and  Alaska  Fisheries  Center. 
D.  C.  Malins.  B.  B.  McCain.  J.  T.  Landahl,  M.  S. 
Myers,  and  M.  M.  Krahn. 

Aquatic  Toxicology  AQTODG.  Vol.  11,  Special 
Issue,  No.  1/2.  p  43-67,  1988.  8  fig.  6  tab.  47  ref. 
Department  of  Health  and  Human" Services  Inter- 
agency Agreement  No.  YOl-CP-40507. 

Descriptors:  "Toxic  wastes.  "Hydrocarbons, 
"Water  pollution  effects.  "Estuaries,  "Fish  dis- 
eases. "Toxicity,  "Neoplasms,  "Chemicals.  Organic 
compounds.  Aromatic  hydrocarbons.  Nitrogen 
compounds.  Carcinogens,  Polyaromatic  hydrocar- 
bons. Marine  environment.  Marine  animals,  Puget 
Sound.  Washington.  English  sole.  Sole,  Polychlori- 
nated  biphenyls.  Sediments,  Marine  sediments.  Ar- 
omatic compounds.  Hydrocarbons. 

The  prevalence  of  hepatic  neoplasms  in  bottom- 
dwelling  marine  fish,  with  emphasis  on  the  English 
sole  (Parophyrs  vetulus)  was  correlated  with  sedi- 
ment concentrations  of  aromatic  hydrocarbons  and 
with  concentrations  of  metabolites  of  aromatic 
compounds  in  the  bile.  A  five-year  study  was 
conducted  in  Puget  Sound,  where  over  900  organ- 
ic chemicals  have  been  identified.  Mean  concentra- 
tions of  aromatic  hydrocarbons  in  sediments  from 


urbanized  sites  in  the  sound  were  about  150  times 
higher  (up  to  63,000  ppb).  A  significant  difference 
was  found  between  the  concentrations  of  N-oxyl 
derivatives  of  nitrogen  heterocycles  (free  radicals) 
in  liver  microsomes  of  English  sole  with  liver 
lesions  compared  to  sole  without  liver  lesions.  The 
concentrations  of  xenobiotic  free  radicals  in  fish 
liver  also  correlated  with  concentrations  of  meta- 
bolites of  aromatic  compounds  in  bile,  up  to  18  rig/ 
g  wet  weight,  expressed  as  carbazole-9-oxyl. 
(Cassar-PTT) 
W88-06291 


MARINE   POLLUTION   PROBLEMS,   NORTH 
AMERICAN  WEST  COAST, 

National   Marine  Fisheries  Service.   Seattle,  WA. 
Northwest  and  Alaska  Fisheries  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06292 


AQUATIC  POLLUTION  PROBLEMS,  NORTH 
ATLANTIC  COAST,  INCLUDING  CHESA- 
PEAKE BAY, 

New  York  Univ.  Medical  Center,  Tuxedo  Park.  A. 

J.  Lanza  Research  Labs. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06293 


AQUATIC  POLLUTION  PROBLEMS,  SOUTH- 
EASTERN U.S.  COASTS:  HISTOPATHOLOGI- 
CAL  INDICATORS, 

Gulf  Coast  Research  Lab.,  Ocean  Springs,  MS. 
R.  M.  Overstreet. 

Aquatic  Toxicology  AQTODG.  Vol.  11,  Special 
Issue.  No.  3/4,  p  213-239,  1988.  9  fig,  64  ref. 
National  Marine  Fisheries  Service  Project  No.  2- 
422-R,  Public  Health  Service  Contracts  N01-CP- 
26008  and  N01-CP-61070,  Dept.  of  Agriculture 
Grant  No.  85-CRSR-2-2538. 

Descriptors:  "Water  pollution  effects.  "Estuaries, 
"Fish  diseases,  "Shellfish.  Indicators.  Bioindica- 
tors.  Parasites,  Gulf  of  Mexico,  Neoplasms,  Crusta- 
ceans, Invertebrates,  Aquatic  animals.  Marine  envi- 
ronment, Lymphocystis,  Mississippi  Sound,  Car- 
cinogens. 

A  variety  and  abundance  of  specific  and  general 
pathological  indications  of  pollution  were  found  in 
marine  and  estuarine  species  along  the  southern 
U.S.  coasts  of  the  North  Atlantic  Ocean  and  north- 
ern Gulf  of  Mexico,  a  region  of  relatively  high 
water  temperature.  Among  the  disorders  were 
neoplasms,  lymphocystis,  ulcers,  red  sores,  fin  ero- 
sion, scale  disorientation,  gill  pathology,  kidney 
lesions,  liver  lesions,  pancreatic  lesions,  and  granu- 
lomas in  fish;  and  shell  disease  in  crustaceans. 
Parasitic  infections  were  more  severe  and  more 
prevalent  in  polluted  waters.  Skin  or  gill  irritation 
make  the  host  more  susceptible  to  parasitic  inva- 
sion; likewise  stressed  fish  have  compromised 
immune  systems.  Certain  neoplasms  may  be  useful 
as  indicators  of  toxicants.  These  include  the  mesen- 
chymal neoplasm  in  the  striped  mullet,  and 
schwannoma,  neuroblastoma,  hemangioma,  and 
histiocytoma.  (Cassar-PTT) 
W88-06295 


STATUS  OF  SELECTED  ORGANICS  IN  THE 
LAURENTIAN  GREAT  LAKES;  AN  OVER- 
VIEW OF  DDT,  PCBS,  DIOXINS,  FURANS, 
AND  AROMATIC  HYDROCARBONS, 

National  Fisheries  Contaminant  Research  Center. 

Columbia,  MO. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06296 


STATUS  REPORT  ON  AQUATIC  POLLUTION 
PROBLEMS  IN  EUROPE, 

Bundesforschungsanstalt  fuer  Fischerei,  Hamburg 

(Germany,  F.R.). 

V.  Dethlefsen. 

Aquatic  Toxicology  AQTODG.  Vol.   11,  Special 

Issue.  No.  3/4,  p  259-286.  1988.  11  fig.  1  tab,  64  ref. 

Descriptors:  "Water  pollution  effects.  "Path  of  pol- 
lutants, "Fish  diseases,  Polychlorinated  biphenyls. 
Chlorinated     hydrocarbons.     North     Sea,     Rivers, 


Elbe  River,  Rhine  River,  Mercury,  Metals,  Heavy 
metals.  Organic  compounds,  Baltic  Sea,  Seals. 
Marine  environment,  Mediterranean  Sea.  Muta- 
gens. Carcinogens.  Marine  animals. 

Coastal  and  freshwater  pollution  is  quite  high  in 
certain  regions  of  Europe.  In  the  North  Sea  dab 
and  cod  are  frequently  afflicted  with  externally 
visible  diseases.  Highest  disease  prevalences  are 
found  in  the  German  Bight,  a  dumping  area  for 
wastes  from  titanium  dioxide  production,  in  the 
Dogger  Bank  (high  organochlorinc  and  heavy 
metal  residues)  and  in  certain  other  coastal  waters. 
Viable  hatches  in  fish  in  coastal  waters  off  Germa- 
ny and  Denmark  are  negatively  correlated  with 
PCB  levels  in  the  gonads.  Malformation  rates  are 
higher  in  fish  embryos  from  dumping  areas  and 
along  shipping  routes  than  from  less  polluted  sta- 
tions. Numbers  of  seals  in  the  Baltic  Sea  have 
continued  to  decline  since  the  1960s  in  spite  of 
restrictions  on  hunting.  High  levels  of  DDT  and 
PCBs  in  the  seal  blubber  and  evidence  of  repro- 
ductive disorders  point  to  the  possibility  of  endo- 
crine disturbances  interfering  with  reproduction. 
However,  continued  hunting  pressure  and  habitat 
limitation  are  also  factors  in  the  seal  population 
decline.  The  Mediterranean  Sea  suffers  pollution 
from  heavy  metals  (especially  mercury),  improper 
sewage  disposal,  and  oil  transport.  Mercury  con- 
tamination of  sediments  and  organisms  is  a  result  of 
mercury  mining  activity  and  other  industrial  pro- 
duction. Nonmigratory  bluefin  tuna  have  body 
burdens  of  up  to  4000  microgram/kg  mercury. 
Although  the  Rhine  River  is  one  of  the  most 
heavily  polluted  rivers  in  Europe,  studies  of  the 
biological  effects  of  pollution  are  inconclusive.  On 
one  hand  skeletal  deformities  of  fish  are  correlated 
with  polluted  water.  On  the  other  hand  incidence 
of  neoplasia  in  fish  livers  from  polluted  stretches 
was  not  unusually  high.  Degradation  of  the  Elbe 
River  has  been  very  slow  and  undramatic,  dating 
back  to  reports  of  fishery  deterioration  in  1798. 
Today  fish  populations  are  limited  and  contain  too 
much  mercury  and  organochlorine  compounds  for 
human  consumption.  Fish  disease  prevalence  is 
related  to  heavy  metals  levels  in  the  tissues. 
(Cassar-PTT) 
W88-06297 


Center    Research    Inst.,    Nagoya 


AQUATIC  POLLUTION  PROBLEMS  IN 
JAPAN, 

Aichi    Cancer 

(Japan). 

I.  Kimura. 

Aquatic  Toxicology  AQTODG,  Vol.   11,  Special 

Issue,  No.  3/4.  p  287-301.  1988.  4  fig.  3  tab.  61  ref. 

Descriptors:  "Water  pollution  effects,  "Water  pol- 
lution sources,  "Estuaries.  "Japan.  "Mercury. 
"Cadmium.  Heavy  metals,  Metals,  Organic  com- 
pounds, Fish.  Sediments,  Oil  pollution.  Pesticides. 
Dioxins,  Dibenzofurans,  Public  health.  Diseases, 
Minamata  disease,  Itai-itai  disease.  Neoplasms. 
Marine  environment.  Fish  kills. 

Pollution  problems  in  Japan  have  been  manifested 
in  outbreaks  of  mercury  and  cadmium  poisoning 
(Minamata  disease  and  itai-itai  disease)  and  in  large 
fish  kills  and  fish  with  offensive  odor  (mainly  from 
petroleum  products),  neoplasms,  or  skeletal  anoma- 
lies. The  magnitude  of  the  human  problems  have 
somewhat  obscured  the  less  noticeable  toxic  effects 
in  fish.  Water  pollution  has  damaged  aquatic  ani- 
mals and  fisheries  in  several  ways:  (1)  death,  un- 
usual behavior,  and  deformities;  (2)  contamination 
of  fishing  grounds  with  floating  materials  and 
other  solid  wastes;  (3)  accumulation  of  heavy 
metals.  PCBs  and  other  toxic  materials  in  fishery 
products;  and,  (4)  transformation  of  habitats  by 
dredging  and  reclamation  projects.  Although  some 
pollution  control  measures  have  been  instituted 
and  public  concern  has  been  aroused,  this  heavily 
industrialized  country  still  faces  pollution  from  pe- 
troleum hydrocarbons,  pesticides,  dioxins.  dibenzo- 
furans, metals,  PCBs,  and  solvents  such  as  trichlor- 
oethylene.  Semi-closed  estuaries  remain  severely 
polluted.  (Cassar-PTT) 
W88-06298 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution— Group  5C 


EFFECTS   Ol     lo\l(    CHEMICALS   IN    mi 
M  \Rl\l   1  \\  IRONMENT:  PREDICTIONS  OF 
IMPACTS  FROM  1  UtoRUORY  STUDIES, 
Woods  Hole Ocennographic  Institution,  MA 
i  M  Cnpuzzo.  M  N.  Moore,  and  J  Widdows 
Iquatic   roxieologj    AQTODG,  Vol    11.  Special 
Issue,   No    )  4.  p   103  mi,    1988    2  tab,  »  ref 
NOA  v  Office  or  Sea  Oranl    Vward  NA  86  \  \ 
D-S60690(R1'    "i 

Descriptors  'Water  pollution  effects,  'Marine  en- 
vironment, 'Toxicity,  Organic  compounds,  Fish 
reproduction,  Sublethal  effects,  Marine  animals, 
Aromatic  compounds,  Oil  pollution,  Hydrocar- 
bons 

The  degree  to  which  toxicity  testing  can  lead  to 
predictions  of  long-term  environmental  conse- 
quences of  contaminant  exposure  has  been  widely 
debated  1  ahoratorv  approaches  designed  to  ad- 
dress both  chemical  concerns  of  contaminant  bioa- 
vailability and  persistence  in  addition  to  biological 
concerns  of  sublethal  effects  on  marine  organisms 
would  be  most  useful  in  providing  the  linkage 
between  laboratory  and  field  evaluations.  Exam- 
ples of  bioenergetic.  developmental,  and  reproduc- 
tive abnormalities  observed  with  exposure  to  lipo- 
philic organic  contaminants  are  discussed  in  refer- 
ence to  consequences  at  higher  levels  of  biological 
organization.  Alterations  in  bioenergetics  linked 
with  observations  of  reduced  fecundity  and  viabili- 
ty of  larvae,  abnormalities  in  gamete  and  embryo- 
logical  development,  and  reduced  reproductive 
effort  provide  a  strong  empirical  basis  for  examina- 
tion of  population  responses.  Such  empirical  data 
can  be  incorporated  into  population  models  to 
assess  the  effects  of  energetic,  reproductive  and 
developmental  aberrations  on  population  success 
and  provide  the  basis  for  further  examining  the 
predictive  value  of  toxicity  testing.  (Author's  ab- 
stract) 
W  8  8-06299 


EFFECT  OF  3-METHYLCHOLANTHRENE  ON 
MONO-OXYGENASE,  EPOXIDE  HYDRO- 
LASE, AND  GLUTATHIONE  S-TRANSFERASE 
ACTIVITIES  IN  SMALL  ESTUARINE  AND 
FRESHWATER  FISH, 

Florida  Univ.,  Gainesville.  Dept.  of  Medicinal 
Chemistry. 

M.  O.  James,  C.  S.  Heard,  and  W.  E.  Hawkins. 
Aquatic  Toxicology  AQTODG,  Vol.  12,  No.  1,  p 
1-15.  January   1988.  4  fig,  5  tab,  29  ref.  National 
Cancer     Institute,     Department     of    Health     and 
Human  Services  Contract  No.  l-CP-26008. 

Descriptors:  *Water  pollution  effects,  *Fish, 
*Methylcholanthrene.  'Aromatic  compounds.  Hy- 
drocarbons, Benzopyrene,  Ethoxyresorufin,  Epox- 
ide hydrolase.  Glutathione  transferase.  Toxicity. 
Enzymes,  Carcinogens. 

Enzyme  activities  were  measured  in  fractions  pre- 
pared from  pooled  livers  of  three  small  estuarine 
fish  species  (gulf  killifish.  sheepshead  minnow,  and 
sailfin  mollies)  and  three  freshwater  species  (king 
cobra  guppies.  Japanese  medaka.  and  fathead  min- 
nows) after  exposure  to  3-methylcholanthrene  (3- 
MC).  The  smaller  freshwater  species  generally  had 
lower  activities  than  the  estuarine  species.  Mon- 
ooxygenase  activities  with  ethoxyresorufin  and 
benzo(a)pyrene  were  2.5  to  15  times  higher  in  3- 
MC-treated  fish  than  in  the  controls.  In  3-MC- 
treated  gulf  killifish  and  sheepshead  minnow  mi- 
crosomal cytochrome  P-450  content  was  doubled, 
and  the  spectral  maximum  of  the  CO-reduced  mi- 
crosomes was  shifted  from  449.6  to  448.5  nm. 
Microsomes  from  3-MC-treated  killifish  and 
sheepshead  minnow  metabolized  benzo(a)pyrene  5- 
6  times  faster  than  controls,  but  the  proportion  of 
9.10-  and  7.8-dihydrodiol  metabolites  was  lower  in 
3-MC-treated  fish,  suggesting  that  epoxide  hydro- 
lase may  be  rate  limiting  for  production  of  dihy- 
drodiols.  3-MC  treatment  did  not  alter  styrene 
oxide  hydrolase  or  glutathione  S-transferase  activi- 
ties. (Cassar-PTT) 
W88-06302 


JOINT  ACUTE  TOXICITY  TO  DAPHNIA 
MAGNA  OF  INDUSTRIAL  ORGANIC  CHEMI- 
CALS AT  LOW  CONCENTRATIONS, 


Utrecht   Rijksuniversiteil  (Netherlands)    Dept    ol 
Veterinary  Pharmacology,  Pharmacy  and  roxicol- 
ogj 
i  Yv    Deneer,  1    I    Sinnige,  W  Seinin,  and  I   I 

M    lleiniens 

Aquatic  roxicology  AQTODG,  Vol    12,  No    I.  p 
33-38,  January  I9S8   )  tab.  1 1  ref 

Descriptors:  *lovic  wastes.  'Water  pollui I 

fects.   'Daphnia,   'Invertebrates,    'Toxicity,   'Or- 
ganic compounds,  Chlorinated  hydrocarbons,  hen 

/cue.  Toluene.  Solvents.  Acetone.  Alcohols 

The  joint  acute  toxicity  (as  48-hour  immobilization 
concentration.  IC50)  of  a  mixture  of  50  nohreac- 
ttve  organic  chemicals  towards  Daphnia  magna 
was  studied.  The  list  of  compounds  included  ben- 
zene, chlorobenzenes,  toluene,  chlorotoluenes,  xy- 
lenes, chloromelhanes.  chloroethanes.  chloropro- 
panes.  chlorobutane.  chloroethenes.  diethyl  ether, 
acetone,  and  ethanol  and  higher  alcohols.  The 
experiments  were  set  up  to  determine  an  apparent 
1C50  of  an  arbitrarily  chosen  compound,  1,2-dich- 
lorobenzene.  in  the  presence  of  equitoxic  amounts 
of  the  other  49  compounds.  These  compounds 
were  present  in  concentrations  corresponding  to 
0.0025,  0.005,  or  0.01  TU  (toxicity  unit)  per  com- 
pound. Results  showed  that  a  mixture  of  chemicals 
acting  through  the  same  toxic  mechanism  present 
at  concentrations  as  low  as  0.0025  TU  still  contrib- 
uted to  the  joint  toxicity.  (Cassar-PTT) 
W88-06303 


METABOLISM  OF  MUTAGENIC  POLYCY- 
CLIC  AROMATIC  HYDROCARBONS  BY  PHO- 
TOSYNTHETIC  ALGAL  SPECIES, 

Environmental     Protection     Agency,     Cincinnati. 

OH.     Environmental     Criteria     and     Assessment 

Office. 

R.  Schoeny,  T.  Cody,  D.  Warshawsky,  and  M. 

Radike. 

Mutation  Research  MUREAV.  Vol.  197.  No.  2.  p 

289-302,  February  1988.  3  fig.  7  tab,  53  ref.  EPA 

Grant  No.  808459  and  81 1201. 

Descriptors:  *Water  pollution  sources,  *Algae. 
'Photosynthesis,  'Aromatic  compounds,  'Hydro- 
carbons, 'Mutagens,  Fate  of  pollutants.  Path  of 
pollutants.  Polycyclic  aromatic  hydrocarbons. 
Bioaccumulation,  Accumulation,  Carcinogens, 
Benzopyrene. 

Cultures  of  photosynthetic  algal  species  were  as- 
sayed for  their  ability  to  metabolize 
benzo(a)pyrene  (BaP)  under  conditions  which 
either  permitted  (white  light)  or  disallowed  (gold 
light)  photooxidation  of  the  compound.  Growth  of 
Selenastrum  capricornutum.  a  fresh-water  green 
alga,  was  completely  inhibited  when  incubated  in 
white  light  with  160  micrograms  BaP/liter.  When 
gold  light  was  used,  BaP  at  its  upper  limits  of 
water  solubility  had  no  effect  on  algal  growth.  BaP 
quinones  and  phenol  derivatives  were  found  to 
inhibit  growth  of  Selenastrum  under  white  light. 
Chlorococcales  were  growth-inhibited  by  BaP  in 
white  light,  but  the  green  alga  Chlamydomonas 
reinhardtii.  a  blue-green,  a  yellow-green  and  an 
euglenoid  alga  did  not  respond  in  this  fashion. 
Assays  of  radiolabeled  BaP  metabolism  in  Selenas- 
trum showed  that  the  majority  of  radioactivity 
associated  with  BaP  was  found  in  media  as  op- 
posed to  algal  cell  pellets,  that  the  extent  of  metab- 
olism was  BaP  concentration-dependent,  and  that 
the  proportion  of  various  metabolites  detected  was 
a  function  of  the  light  source.  After  gold  light 
incubation,  BaP  diols  predominated  while  after 
white  light  treatment  at  equal  BaP  concentrations, 
the  3.6-quinone  was  found  in  highest  concentra- 
tions. Extracted  material  from  algal  cell  pellets  and 
from  media  was  tested  for  mutagenicity  in  a  for- 
ward mutation  suspension  assay  in  Salmonella  ty- 
phimurium  using  resistance  to  8-azaguanine  for 
selection.  Direct-acting  mutagens  were  detected  in 
extracted  media  from  incubation  of  Selenastrum 
with  400  micrograms  BaP/liter  for  1  day  in  gold 
light.  Extracts  of  media  from  algae  incubated  in 
gold  light  from  1  to  4  days  with  1200  micrograms 
BaP/liter  had  direct-acting  mutagens  as  well  as 
those  requiring  further  metabolism.  Media  extracts 
from  white  light  incubations  of  BaP  were  mutagen- 
ic upon  addition  of  rat  liver  homogenates.  Activity 
of  these  materials  from  white  light  treatment  were 
attributable  to  unmetabolized   BaP.  (Cassar-PTT) 
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BISPHENOL  A:   \(l  II     \Q\   UK    rOXICITY, 

Dow  Chemical  U.S.A.,  Midland.  Ml 

II  (    Alexander,  I)  (    Dill.  I    W  Smith,  I'  I) 

( ruiney,  and  l'  Dorn 

Environmental       roxicology      and      Chemistry 

ETOCDK,  Vol  7.  No   I.  P  19-26,  January  ll>xx  9 

tab.  IK  ref 

Descriptors:   'loxic   wastes.   'Water   pollution  ef- 
fects,   'Bisphenol    A.    'Toxicity,    'Phenols,    Algae. 

Daphnia.    Invertebrates,    Fish,    Fathead    minnow, 

Diatoms.  Mysids.  Atlantic  silverside, 

Aquatic  toxicity  tests  were  conducted  in  on  His- 
phenol  A.  widely  used  in  plastics  applications 
Results  of  freshwater  tests  were  as  follows  (I) 
Algae.  96-hr  EC50  to  Selenastrum  capricornutum 
was  2.7  mg. liter  based  on  cell  count  and  3.1  mg/ 
liter  based  on  cell  volume.  (2)  Invertebrates,  4x-hr 
EC50  to  Daphnia  magna  was  10  mg/hter.  (3)  Fish, 
96-hr  LC50  to  fathead  minnow  was  4.7  mg/hter  in 
a  static  test  and  4.6  mg/liter  in  a  flow-through  lest. 
Saltwater  test  results  were  as  follows:  (I)  Diatoms. 
96-hr  EC50  to  Skeletonema  costatum  was  10 
mg. liter  based  on  cell  count  and  relative  fluores- 
cence and  1.8  mg/liter  based  on  chlorophyll  a 
content.  (2)  Mysids.  96-hr  LC50  to  Mysidopsis 
bahia  was  1.1  mg/liter.  (3)  Fish.  96-hr  LC50  to  the 
Atlantic  silverside  was  9.4  mg/liter.  According  to 
current  EPA  standard  evaluation  procedures,  Bis- 
phenol A  was  moderately  to  slightly  toxic  to  the 
fish  and  invertebrates  tested,  with  LC50  or  EC50 
values  of  1.1-10  mg/liter.  The  fact  that  Bisphenol 
A  rapidly  degrades  in  surface  waters  and  consider- 
ation of  the  toxicity  data  indicate  a  low  potential 
for  chronic  exposure  or  toxicity.  Therefore  chron- 
ic toxicity  testing  was  not  deemed  necessary 
(Cassar-PTT) 
W88-06326 


EVALUATION  OF  THE  DEVELOPMENTAL 
TOXICITY  OF  METAL-CONTAMINATED 
SEDIMENTS  USING  SHORT-TERM  FATHEAD 
MINNOW     AND     FROG     EMBRYO-LARVAL 

ASSAYS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Zoolo- 
gy- 

D.  A.  Dawson,  E.  F.  Stebler,  S.  L.  Burks,  and  J. 
A.  Bantle. 

Environmental  Toxicology  and  Chemistry 
ETOCDK.  Vol.  7,  No.  1,  p  27-34,  January  1988.  3 
fig,  2  tab,  26  ref. 

Descriptors:  'Water  pollution  effects.  'Toxicity. 
'Heavy  metals,  'Toxic  wastes,  'Frogs,  'Sedi- 
ments, 'Fish,  Fathead  minnow.  Embryonic  growth 
stage.  Zinc.  Metals,  Teratogenesis,  Bioassays. 

The  effects  of  metal-contaminated  sediment  ex- 
tracts and  a  reference  toxicant  (zinc  sulfate)  were 
determined  by  examining  the  developmental  mor- 
phology, growth  and  mortality  of  exposed  fathead 
minnow  (Pimephales  promelas)  and  frog  (Xenopus 
laevis)  embryos.  Sediments  from  two  contaminated 
stream  sites  were  extracted  with  reconstituted  cul- 
ture water  at  various  pH  values  for  24  hours. 
Developmental  toxicity  tests  were  performed  using 
the  frog  embryo  teratogenesis  assay-Xenopus 
(FETAX)  protocol.  The  results  suggest  that  Zn 
was  the  major  developmental  toxicant  in  the  sedi- 
ment extracts.  The  measured  Zn  concentration  in 
the  sediment  extracts  that  caused  malformation  in 
50%  of  the  fish  embryos  (EC50)  was  0.5  to  1.4 
mg/liter  (normalized  to  100  mg/liter  hardness). 
EC50  values  for  the  reference  toxicant  tests  were 
0.6  and  0.8  mg/liter  Zn.  The  frog  embryo  EC50 
for  the  extracts  ranged  from  2.2  to  3.6  mg/liter  Zn 
and  was  3.6  mg/liter  Zn  in  the  reference  toxicant 
test.  In  67%  of  the  tests  malformation  was  a  more 
sensitive  endpoint  than  growth  inhibition.  Mortali- 
ty was  the  least  sensitive  endpoint.  that  is.  the 
LC50s  in  the  reference  toxicant  tests  were  3.6  mg/ 
liter  Zn  for  the  fathead  minnow  and  34.5  mg/hter 
for  the  frog.  The  extraction  procedure  may  be 
useful  for  determining  potential  toxicity  in  the 
event  metals  are  leached  from  aquatic  sediments  by 
dredging  or  acidification.  (Author's  abstract) 
W88-06327 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 


USE  OK  SELENASTJRUM  CAPRICORNUTUM 
TO  ASSESS  THE  TOXICITY  POTENTIAL  OF 
SURFACE  AND  GROUND  WATER  CONTAMI- 
NATION  CAUSED   BY   CHROMIUM   WASTE, 

Corvailis  Environmental  Research  Lab.,  OR.  Haz- 
ardous Waste  and  Water  Branch. 
J.  C.  Greene.  W.  E.  Miller.  M.  Debacon.  M.  A. 
Long,  and  C.  L.  Bartels. 

Environmental  Toxicology  and  Chemistry 
ETOCDK.  Vol.  7.  No.  1.  p  35-39,  January  1988.  3 
fig.  2  tab.  12  ref. 

Descriptors:  *Water  pollution  effects,  *Path  of  pol- 
lutants. "Chromium.  "Heavy  metals.  "Toxicity. 
"Algae.  "Industrial  wastes.  "Toxic  wastes.  "Metal- 
finishing  wastes.  Metals.  Groundwater  pollution, 
Bioassays.  Chromates. 

United  Chrome  Products.  Inc..  Corvailis,  Oregon, 
discharged  liquid  chrome-plating  wastes  into  an 
on-site  dry  well  from  1957  to  1977.  Samples  were 
collected  from  ground  and  surface  waters  during 
February  and  December  1984  and  evaluated  for 
toxicity  potential  using  96-h  Selenastrum  capricor- 
nutum  bioassays.  Bioassays  of  the  February  sam- 
ples were  used  to  calculate  predicted  EC50  values 
for  different  chromium  concentrations,  which 
were  then  compared  with  the  chromium  concen- 
trations measured  in  the  December  samples  and 
with  the  results  of  the  S.  capricornutum  bioassays 
on  these  samples.  An  excellent  correlation  was 
obtained  between  the  predicted  EC50  values  and 
the  actual  bioassay  response  values  for  groundwat- 
er and  drainage  ditch  samples.  However,  no  corre- 
lation was  obtained  with  the  off-site  surface  water 
samples.  These  results  could  not  be  explained  by 
changes  in  chromium  valance,  and  they  demon- 
strated that,  even  in  simple  systems,  toxicity  cannot 
readily  be  predicted  based  solely  on  chemical  anal- 
ysis. (Author's  abstract) 
W88-06328 


ACUTE  AND  CHRONIC  EFFECTS  OF  TRIBU- 
TYLTIN  ON  A  CHESAPEAKE  BAY  COPEPOD, 

Johns  Hopkins  Univ..  Shady  Side.  MD.  Aquatic 

Ecology  Section. 

L.  W.  Hall,  S.  J.  Bushong,  W.  S.  Hall,  and  W.  E. 

Johnson. 

Environmental       Toxicology       and       Chemistry 

ETOCDK.  Vol.  7,  No.  1,  p  41-46,  January  1988.  5 

tab.    19  ref.   U.S.   Navy  NAVSEA  Contract  No. 

N00024-85-C-5301. 

Descriptors:  "Pesticides,  "Water  pollution  effects. 
"Tributyltin.  "Tin,  "Copepods,  "Invertebrates. 
"Heavy  metals.  Zooplankton,  Metals.  Chesapeake 
Bay,  Paints. 

One  72-h  acute  and  two  13-day  chronic  flow- 
through  tributyltin  (TBT)  toxicity  experiments 
were  conducted  with  the  estuarine  zooplankter 
Eurytemora  affinis.  The  48-h  and  72-h  LC50s  were 
2.2  and  0.6  microgram/liter  TBT,  respectively, 
based  on  measured  concentrations.  TBT  concen- 
trations of  100  ng/liter  significantly  reduced  the 
survival  of  neonates  after  6  days  of  exposure  in  the 
first  chronic  experiment.  Significant  adverse  effects 
were  not  reported  at  TBT  concentrations  ranging 
from  12.5  to  100  ng/liter  in  the  second  chronic 
test.  However,  a  significant  adverse  effect  was 
noted  at  200  ng/liter  in  that  test.  TBT  concentra- 
tions reported  in  various  marina  areas  of  the  north- 
ern Chesapeake  Bay  exceed  toxic  concentrations 
found  for  E.  affinis  in  these  laboratory  tests.  (Au- 
thor's abstract) 
W88-06329 


TOXICITY    AND    BIOCONCENTRATION    OF 
2,3,7,8-TETRACHLORODIBENZODIOXIN 
AND      2,3,7,8-TETRACHLORDIBENZOFURAN 
IN  RAINBOW  TROUT, 

National  Fisheries  Contaminant  Research  Center, 

Columbia,  MO. 

P.  M.  Mehrle.  D.  R.  Buckler,  E.  E.  Little,  L.  M. 

Smith,  and  J.  D.  Petty. 

Environmental       Toxicology        and       Chemistry 

ETOCDK,  Vol.  7,  No.  1.  p  47-62.  January  1988.  3 

fig.  13  tab.  33  ref. 

Descriptors:   "Toxic   wastes.   "Water  pollution   ef- 
fects. "Path  of  pollutants.  "Toxicity,  "Fish,  "Trout. 


"Dioxins.  "Polychlorinated  diben/.odioxin,  "Poly- 
chlorinated  diben/ol'uran.  Chlorinated  organic 
compounds.  Rainbow  trout.  Furans.  Mortality. 
Bioaccumulation,  Accumulation,  Growth. 

The  chronic  toxicity  of  two  toxic  polychlorinated 
aromatic  compounds  was  studied  in  rainbow  trout. 
These  compounds  were  2.3,7,8-tetrachlorodibenzo- 
dioxin  (TCDD)  and  2.3.7,8-tetrachlorodibenzo- 
furan  (TCDF).  The  fish  (weight  about  0.36  g)  were 
continuously  exposed  in  an  intermittent-flow  pro- 
portional diluter  for  28  days  to  0.  38.  79,  176,  382. 
and  789  parts  per  quadrillion  (pg)  TCDD/liter  or 
to  0.  0.41.  0.90.  1.79.  3.93.  and  8.78  ng  TCDF  pel- 
liter.  Exposures  to  each  chemical  were  followed 
by  a  28-day  depuration  phase.  TCDD  had  signifi- 
cant effects  on  survival,  growth,  and  behavior 
during  the  exposure  and  depuration  phases.  The 
no-observed-effect  concentration  was  lower  than 
the  lowest  exposure  concentration  of  38  pg/liter. 
The  average  measured  bioconcentration  factor 
(BCF)  at  28  days  was  26.707.  The  estimated  at 
steady-state  equilibrium  was  39,000  in  the  lowest 
exposure  concentration  where  fish  were  least  af- 
fected. TCDF.  like  TCDD,  induced  similar  effects 
on  survival  growth,  and  behavior.  The  no-ob- 
served-effect concentration,  based  on  survival  was 
1.79  ng/liter;  that  based  on  growth  was  0.41  ng/ 
liter.  The  measured  bioconcentration  factor  was 
6049  in  fish  exposed  to  0.41  ng/liter  and  2455  in 
fish  exposed  to  3.93  ng/liter  for  28  days.  (Cassar- 
PTT) 
W88-06330 


ACUTE    TOXICITY    OF    PERMETHRIN    OR 
GLYPHOSATE       PULSE       EXPOSURE       TO 
LARVAL     WHITE     SUCKER     (CATOSTOMUS 
COMMERSONI)   AND  JUVENILE   FLAGFISH 
(JORDANELLA    FLORIDAE)    AS    MODIFIED 
BY  AGE  AND  RATION  LEVEL, 
Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
D.  A.  Holdway.  and  D.  G.  Dixon. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.  7,  No.  1.  p  63-68,  January  1988.  3 
tab,  24  ref. 

Descriptors:  "Water  pollution  effects,  "Permeth- 
rin,  "Glyphosate,  "Pesticides,  "Fish,  "Toxicity. 
White  sucker.  Sucker.  Flagfish,  Agricultural 
chemicals.  Insecticides,  Herbicides.  Larval  growth 
stage.  Juvenile  growth  stage.  Fish  diets.  Growth 
stage. 

A  factorial  design  was  used  to  determine  the  ef- 
fects of  age  (2.  4,  and  8  days  for  flagfish;  13.  20  and 
26  days  for  white  sucker)  and  ration  (fed  or  unfed) 
on  the  acute  toxicity  of  permethrin  pulse  exposure. 
A  similar  design  was  used  to  evaluate  the  acute 
toxicity  of  glyphosate  to  flagfish.  Relative  toler- 
ance was  assessed  by  determining  the  2-h  pulse- 
exposure  concentration  causing  50%  mortality  (PE 
LC50)  over  the  subsequent  96  hours.  Age  at  expo- 
sure and  the  presence  or  absence  of  food  modified 
the  toxicity  of  permethrin  to  both  flagfish  and 
white  sucker.  White  sucker  were  consistently  less 
tolerant  of  permethrin  than  flagfish.  Fed  and  unfed 
8-day-old  flagfish.  as  well  as  unfed  2-day-olds. 
showed  equivalent  levels  of  permethrin  tolerance, 
with  respective  96-h  PE  LC50s  of  0.57,  0.54,  and 
0.68  mg/liter.  They  were  significantly  less  tolerant 
than  4-day-old  unfed  juveniles  (2.97  mg/liter), 
which  were  in  turn  significantly  less  tolerant  than 
2-  and  4-day-old  fed  juveniles,  whose  respective 
96-h  PE  LC50s  were  5.55  and  7.91  mg/liter.  Unfed 
white  suckers  were  less  tolerant  than  fed  white 
suckers  at  all  ages  tested.  Unfed  white  suckers  at 
13  days  (96-h  PE  LC50,  0.002  mg/liter)  and  20 
days  (0.001  mg/liter)  were  significantly  less  toler- 
ant than  unfed  fish  at  26  days  (0.172  mg.liter)  and 
fed  fish  at  13  days  (0.184  mg/liter,  which  were 
more  tolerant  than  20-day-old  fed  fish  (0.010  mg/ 
liter).  Fed  fish  at  26  days  of  age  were  the  most 
tolerant  (3.668  mg/liter).  Glyphosate  proved  to 
relatively  nontoxic  to  flagfish  up  to  30  mg/liter. 
No  mortality  was  observed  during  the  bioassays 
with  2-and  4-dav-old  fed  and  starved  fish.  Fed  8- 
day-olds  (96-h  PE  LC20,  29.6  mg/liter)  were  sig- 
nificantly more  tolerant  of  glyphosate  than  were 
unfed  8-day-olds  (96-h  LC20.  29.6  mg/liter).  The 
sharply  delineated  periods  of  permethrin  sensitiv  ii\ 
are  discussed  with  reference  to  theory  of  saltatory 
ontogeny.  (Author's  abstract) 


W88-06331 


COPPER,  ZINC,  AND  ORGANOTIN  AS  LONG- 
TERM  FACTORS  GOVERNING  THE  DISTRI- 
BUTION OF  ORGANISMS  IN  THE  FAL  ESTU- 
ARY IN  SOUTHWEST  ENGLAND, 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England). 
G.  W.  Bryan,  P.  E.  Gibbs,  L.  G.  Hummerstone. 
and  G.  R.  Burt. 

Estuaries  ESTUDO,  Vol.  10,  No.  3,  p  208-219, 
September  1987.  6  fig.  6  tab,  35  ref.  Dept.  of  the 
Environment  Contract  PECD  7/7/113  and  Com- 
mission of  the  European  Communities  Third  Envi- 
ronmental Programme  Contract  No.  ENV-686- 
UK(H). 

Descriptors:  "Water  pollution  effects,  "Path  of  pol- 
lutants, "Estuaries,  "Copper,  "Zinc,  "Tin,  "Heavy 
metals.  "Invertebrates.  Mine  wastes.  Species  distri- 
bution. Sediments,  Marine  sediments,  Metals.  Oys- 
ters, Shellfish.  Reproduction,  Fal  Estuary,  Eng- 
land, Organotin,  Tolerance. 

Evidence  of  long-term  metal  pollution  in  the  Fal 
Estuary  is  provided  by  analyses  of  Cu  in  oyster 
(Ostrea  edulis)  communities  extending  over  more 
than  120  years  and  by  analyses  of  Cu  and  Zn  in 
sediments  dating  back  to  1921.  Indications  are  that 
levels  of  Cu  pollution  from  mining  have  declined 
very  slowly  but  that  Zn  pollution  has  not.  In 
Restronguet  Creek,  the  most  heavily  polluted  area, 
metal  levels  in  waters  and  sediments  are  elevated 
by  orders  of  magnitude.  The  invertebrate  fauna  of 
the  creek  is  limited,  but  far  richer  than  might  be 
predicted  from  laboratory  toxicity  data.  The 
cockle  Cerasto  dermaedule  exemplifies  organisms 
that  are  excluded  from  the  creek  owing  to  the 
toxicity  of  dissolved  Cu,  whereas  Ostrea  edulis,  by 
virtue  of  its  innate  tolerance  to  Cu  and  Zn,  grows 
in  the  lower  reaches.  On  the  other  hand,  the  popu- 
lation of  the  ragworm  Nereis  diversicolor,  which 
penetrates  into  the  most  heavily  polluted  areas,  is 
demonstrably  far  more  tolerant  of  Cu  and  Zn  than 
populations  from  clean  areas  and  appears  to  be  a 
tolerant  strain.  To  a  considerable  degree,  therefore, 
the  distribution  of  species  is  dependent  not  on  the 
innate  ability  of  some  species  to  tolerate  Cu  and 
Zn,  but  on  the  capacities  of  other  populations  to 
develop  metal  resistance  and  thereby  maintain 
their  original  range  of  distribution.  Additional 
problems  in  the  Fal  Estuary  are  related  to  the 
increased  usage  of  organotins  in  antifouling  paints. 
In  the  dogwelk  Nucella  lapillus.  the  incidence  of 
imposex  (the  appearance  of  a  penis  and  other  male 
characters  in  females)  is  virtually  100%  at  sites 
along  the  English  Channel  coast  of  southwest  Eng- 
land. The  highest  degree  of  imposex  occurs  in  the 
Fal  Estuary.  The  degree  of  imposex  is  related  to 
the  body  concentration  of  hexane-extractable  or- 
ganotin. Populations  of  dogwelks  have  declined 
dramatically  in  this  estuary,  and  are  also  character- 
ized by  the  presence  of  relatively  fewer  females 
and  by  the  absence  of  juveniles  and  egg  capsules. 
(Cassar-PTT) 
W88-06334 


LONG-TERM  CHANGES  IN  BENTHIC  POPU- 
LATIONS IN  SOME  WEST  EUROPEAN 
COASTAL  AREAS, 

Dunstaffnage  Marine  Research  Lab.,  Oban  (Scot- 
land). 

T.  H.  Pearson,  and  P.  R.  O.  Barnett. 
Estuaries  ESTUDO,   Vol.    10.   No.   3.   p  220-226, 
September  1987.  3  fig,  42  ref. 

Descriptors:  "Water  pollution  effects,  "Estuaries. 
"Data  collections.  "Benthos,  "Invertebrates,  "Sedi- 
ments. Marine  sediments.  Population  dynamics. 
Denmark,  Scotland.  Baltic  Sea.  North  Sea.  Marine 
animals. 

Intermittent  and  continuous  data  sets  are  available 
describing  changes  in  the  benthic  populations  of 
coastal  areas  in  northwest  Europe.  The  earliest  and 
longest  continuous  set  of  quantitative  observations 
was  made  in  Limfjord.  Denmark,  starting  in  1909. 
These  list  biomass  figures  for  the  principal  infaunal 
invertebrate  species  until  1950.  Additional  data  for 
the  area  are  available  concerning  distribution  and 
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fluctuations  in  the  mujoi  invertebrate  predators 
!"  '  |950  Re»  i  hi  Dialysis  of  this  infot  mat  ion 
shows  that  the  persistent  downtrend  in  biomass 
and  species  numbei  was  probabl>  caused  bj  pro 
aressive  organic  enrichment  with  resultant  anoxia 
mi  the  sediments  \  's  yeai  record  of  benthic  pop 
ulution  dynamics  was  made  on  the  west  coast  ol 
Scotland  to  assess  the  effect  of  warm  watei  dis- 
charge from  two  nuclear  power  plants  Benthic 
fnunal  data,  starting  in  1963.  are  also  available  from 
.in  adjacent  orea  in  Scotland,  where  pulp  and  paper 
effluent  was  discharged  from  1966  to  1980  Dunng 
the  period  of  effluent  discharge  benthic  biomass 
increased  four-fold;  after  the  effluent  ceased,  bio- 
mass decreased  dramatically.  Population  dynamics 
of  brittle  star,  lamellibranch  mollusc,  and  Glycera 
alba  ore  traced,  Manj  sets  of  intermittent  data 
exist.  These  concern  the  Skagerrak  and  Kattegat, 
the  Baltic  Sea.  the  German  liight  and  the  Wadden 
Sea  in  the  North  Sea  Two  major  themes  appear 
upon  analysis  of  these  data  eutrophication  and 
global  temperature  uses  (Cassar-PTT} 
W88-06335 


ROLE  OF  INTERACTIONS  AMONG  ENVI- 
RONMENTAL CONDITIONS  IN  CONTROL- 
LING HISTORICAL  FISHERIES  VARIABILI- 
TY, 

Martin  Marietta  Environmental  Systems.  Colum- 
bia. MD. 

J.  K.  Summers,  and  K.  A.  Rose. 
Estuaries  ESTUDO.   Vol.    10.   No.   3,   p  255-266. 
September  1987.  8  fig.  3  tab.  49  ret'. 

Descriptors:  *Water  pollution  effects.  *Estuaries. 
*Fish  populations.  Model  studies.  Striped  bass. 
Bass.  American  shad.  Shad.  Potomac  River.  Dela- 
ware River.  Hudson  River.  Fisheries,  Dissolved 
oxygen.  Oxygen.  Biological  oxygen  demand. 
Wastewater  pollution. 

Categorical  time-series  regression  models  were  de- 
veloped to  evaluate  the  roles  of  lagged  stock  abun- 
dance history,  hydrographic  variability,  and  an- 
thropogenic factors  in  controlling  the  variation  in 
abundance  of  striped  bass  and  American  shad  in 
the  Potomac,  Delaware,  and  Hudson  rivers.  The 
models  were  used  to  evaluate  the  role  of  interac- 
tions of  variates  to  produce  greater  than  average 
recruitment  to  commercial  fish  stocks.  Hydro- 
graphic  factors  dominated  striped  bass  dynamics  in 
all  three  estuaries  during  the  years  1929-1976  com- 
pared to  the  pollution  variables  tested  (sewage 
loading,  dissolved  oxygen,  and  BOD).  American 
shad  showed  strong  dependence  on  the  anthropo- 
genic factors  compared  to  hydrographic  variates  in 
all  three  estuaries.  The  model  confirmed  that  the 
striped  bass  fishery  was  year-class-dominated  in  all 
three  estuaries.  A  strong  correlation  between  year- 
class  success  and  good  hydrographic  conditions 
was  found  for  all  three  estuaries,  accounting  for 
72%  of  striped  bass  stock  variability  in  the  Poto- 
mac estuary,  26%  in  the  Delaware  estuary,  and 
79%  in  the  Hudson-Raritan  estuary.  (Cassar-PTT) 
W88-0633S 


FISH  POPULATION  RESPONSES  TO  CHRON- 
IC AND  ACUTE  POLLUTION:  THE  INFLU- 
ENCE OF  LIFE  HISTORY  STRATEGIES, 

National  Marine  Fisheries  Service.  Beaufort.  NC. 

Beaufort  Lab. 

W.  E.  Schaaf.  D.  S.  Peters,  D.  S.  Vaughan,  L. 

Coston-Clements,  and  C.  W.  Krouse. 

Estuaries  ESTUDO.   Vol.    10.  No.   3,  p  267-275. 

September  1987.  8  fig,  1  tab.  33  ref,  append. 

Descriptors:  *Water  pollution  effects,  "Estuaries, 
*Fish.  Population  dynamics.  Model  studies,  Leslie 
matrix.  Equilibrium.  Growth.  Survival.  Fish  repro- 
duction. Menhaden,  Sea  trout.  Weakfish.  Croaker. 
Striped  bass,  Bass.  Flounder.  Bluefish,  King  mack- 
erel. Mackerel,  Eggs. 

A  simulation  model  was  developed  to  estimate 
pollution  effects  on  economically  important  estua- 
rine-dependent  fish  populations.  Available  life  his- 
tory data  were  compiled  for  eight  species  (14  tem- 
poral stocks),  concentrating  on  age-specific  rates  of 
growth,  survival,  and  fecundity.  The  groups  were 
as  follows:  menhaden  (1955,  1965.  and  1975).  spot- 
ted sea  trout  (southern  Florida  and  northern  Flori- 


da) weakfish.  croaker,  sniped  buss  (Hudson  Rivei 
and  <  'hesupeuke  Buy),  floundei  (Delaware  Buj  and 
New  York),  bluefish  (Atlantic  coast  and  New 
York),  and  king  mackerel  I  eslie  matrix  models  of 
species  population  dynamics  were  used  to  predict 

pollutant    imp. i.  ts   mediatt     Ihn h    changes    in 

first  yeai  survival  On  the  average,  and  without 
compensation,  these  modeled  stocks  responded  to 
i  om  timi  5CJ1  reduction  in  first-yeai  survival  In 
taking  ten  years  to  equilibrate  at  W7i  of  then 
preimpacl  abundance  I  he  synthesis  o\  the  data 
included  a  seai eli  for  derived  population  param- 
eters to  evaluate  differences  in  susceptibility 
among  and  within  fish  populations  to  pollutant 
stresses  the  model  results  demonstrated  that 
knowledge  of  a  species'  age-specific  fecundity  pat- 
tern provided  additional  predictive  power  of  its 
response  to  pollution  perturbation.  (Cassar-PTT) 
W88-06339 


TRANSPORT  OF  CADMIUM  AND  OTHER 
METALS  IN  THE  BLOOD  OF  THE  BIVALVE 
MOLLUSC  MERCENARIA  MERCENARIA, 

New   England   Aquarium.   Boston,   MA.   Edgerton 

Research  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06374 


LEACHATE   GENERATED   BY   AN   OIL-AND- 
GAS  BRINE  POND  SITE  IN  NORTH  DAKOTA, 

North   Dakota  Geological   Survey,  Grand  Forks. 
For  primary  biblioeraphic  entry  see  Field  5B. 
W88-06378 


LAKE  ERIE  OXYGEN  REVISD, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
M.  N.  Charlton. 

Journal  of  Great  Lakes  Research  JGLRDE.  Vol. 
13,   No.  4.   p  697-708,    1987.   3   fig,    1    tab.   24   ref 

Descriptors:  "Oxygen  depletion,  'Phosphorus. 
♦Trophic  level.  "Lake  Erie.  "Limnology.  Hydro- 
dynamics, Great  Lakes,  Lakes,  Surveys.  Model 
studies.  Mathematical  studies.  Nutrients.  Hypolim- 
nion.  Aquatic  productivity,  Eutrophication,  Strati- 
fication. 

The  problem  of  predicting  the  future  hypolimnion 
oxygen  regime  in  Lake  Erie  from  past  records  was 
reassessed.  Instead  of  comparing  oxygen  depletion 
rates,  the  data  were  manipulated  to  reveal  compa- 
rable concentrations  at  the  end  of  August  each 
year.  By  removing  confusion  caused  by  variable 
concentrations  at  the  beginning  of  stratification, 
the  expected  change  of  0-2  mg/L  from  the  1950s 
to  present  was  revealed.  The  oxygen  regime  of  the 
east  basin  has  changed  little  if  at  all;  the  year-to- 
year  variability  being  as  large  as  possible  trends  in 
concentration.  A  water  sampling  device  used  in 
the  earliest  samplings  was  found  to  produce  incor- 
rect samples  under  certain  conditions,  thereby  less- 
ening confidence  in  the  early  data.  The  trajectory 
of  oxygen  concentration  after  stratification  is  inde- 
pendent of  epilimnion  productivity.  It  is  proposed 
that  oxygen  depletion  depends  on  average  trophic 
conditions  proceeding  each  stratified  season.  Mod- 
estly improved  02  concentrations  can  be  expected 
with,  periodically,  low  concentrations  due  to  lake 
levels  and  weather  after  nutrient  loading  reduc- 
tions. The  lag  of  02  response  to  loading  reductions 
is  at  least  10  years.  Lag  phenomena  may  have 
prevented  full  02  response  to  loading  increases. 
(Author's  abstract) 
W88-06412 


POST-AUDIT  ANALYSIS  OF  THE  NWRI 
NINE-BOX  WATER  QUALITY  MODEL  FOR 
LAKE  ERIE, 

National  Water  Research  Inst..  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
D.  C.  L.  Lam. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13.  No.  4.  p  782-800,   1987.   13  fig.   1   tab.  20  ref. 

Descriptors:  *Water  pollution  effects.  "Weather, 
"Sediment  oxygen  demand.  "Oxygen  depletion. 
"Lake  Erie.  "Limnology,  Hydrodynamics.  Great 
Lakes,  Lakes.  Surveys,  Model  studies.  Mathemati- 
cal studies.  Phosphorus  removal.  Hypolimnion. 


Computed   results  from   the   I  akt    I  h   bo 

\f  iii  i    quality    ili  I   developed   ul    thi    National 

Watei  Research  Institute  iNWltli  were  compared 
lo  observed  data  foi  threi   diffi  n  nl  pi  riod     i  tili 

i,i. (1978),   verification  (1967  1977),  and   post 

audit  1 19  :'i  198  'i  I  In-  median  mean  relativi  erroi 
foi  these  three  stages  of  model  development  art 
essentially  the  same,  demonstrating  the  model  va 
lulus  I  he  post-audit  analysis  supports  the  hypoth 
esis  thai  the  sedimeni  oxygi  n  demand  rate  is  relai 
ed  to  the  phosphorus  loading  However,  t Ins  rela- 
tionship can  onlj  be  made  evident  following  the 
accurate  simulation  o\  the  dynamic  changes  in  the 

thermal  layers  and  diffusion  processes  Since  such 
processes  are  direct!)  affected  by  weather  epi- 
sodes, the  anoxic  occurrences  in  the  central  basin 

hypolimnion  arc  subjected  more  to  short-ten 

leorological  uncertainties  than  to  the  long-term 
effects  <.<(  the  phosphorus  removal  program  Post- 
audit  results  on  previously  proposed  phosphorus 
control  curses,  through  the  use  of  a  completely 
independent  data  set,  also  confirms  this  phenome- 
non. It  is  concluded  that  a  family  of  control  curves 
or  a  set  of  probability  indicators  incorporating 
both  loading  and  weather  influences  are  more 
meaningful  than  a  single  control  curve  that  is 
commonly  proposed.  (Author's  abstract) 
W88-06419 


POST  AUDIT  OF  A  LAKE  ERIE  EUTROPH- 
ICATION MODEL, 

Manhattan  Coll.,  Bronx.  NY.  Environmental  Engi- 
neering and  Science  Program. 
D.  M.  Di  Toro.  N.  A.  Thomas,  C.  E.  Herdendorf, 
R.  P.  Winfield.  and  J.  P.  Connoly. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13.  No.  4,  p  801-825.   1987.   17  fig.   1   tab.  36  ref. 
USEPA  Grant  R805229;  Cooperative  Agreements 
CR807853    and    CR8 10779;    NOAA    Cooperative 
Agreement  NA81RAH00004. 

Descriptors:  "Phosphorus  removal.  "Water  pollu- 
tion prevention.  "Eutrophication,  "Dissolved 
oxygen,  "Model  studies,  "Lake  Erie,  "Limnology. 
Hydrodynamics,  Great  Lakes.  Lakes,  Surveys. 
Mathematical  studies.  Nutrients,  Anoxia.  Oxygen 
depletion,  Nitrates,  Chlorophyll,  Water  quality 
control. 

A  eutrophication-dissolved  oxygen  model  of  Lake 
Erie  was  calibrated  using  data  from  1970  and  1975. 
Projections  were  then  made  for  use  in  establishing 
the  IJC  target  loadings  for  phosphorus  that  would 
essentially  eliminate  the  anoxia  in  the  central  basin. 
In  the  latter  1970s  the  phosphorus  discharges  to 
Lake  Erie  dropped  substantially  due  to  increased 
removal  from  point  sources.  The  observed  re- 
sponse of  the  lake  to  this  change  in  loading  was 
compared  to  the  predicted  response.  A  10-year 
computation  from  1970  to  1980  was  made  using 
measured  lake  loadings.  Concentrations  of  total 
and  dissolved  phosphorus,  nitrate,  chlorophyll,  dis- 
solved oxygen,  and  anoxic  area  were  compared  to 
observations.  It  is  concluded  that  the  IJC  target 
loadings  were  reasonably  accurate  forecasts  of  the 
loadings  required  to  achieve  the  goal  of  elimina- 
tion of  anoxia.  (Alexander-PTT) 
W88-06420 


SEASONAL  RESPONSES  TO  DIESEL  OIL 
AND  SUBSEQUENT  RECOVERY  OF  THE  CY- 
TOCHROME P-450  MONOOXYGENASE 
SYSTEM  IN  THE  COMMON  MUSSEL,  MYTI- 
LUS  EDULIS  L.,  AND  THE  PERIWINKLE,  LIT- 
TORINA  LITTOREA  L, 

Institute     for     Marine     Environmental     Research. 
Plymouth  (England). 
D.  R.  Livingstone. 

The  Science  of  the  Total  Environment  STENDL. 
Vol.  65.  p  3-20.  September  1987.  2  fig.  4  tab.  61  ref. 

Descriptors:  "Water  pollution  effects,  "Diesel  oil. 
"Mussels,  "Periwinkles,  "Enzymes,  Population  ex- 
posure. Seasonal  variation.  Petroleum  hydrocar- 
bons. Reproduction,  Mollusks,  Bioassays. 

Mussels  and  periwinkles  under  natural  environ- 
ment conditions  were  exposed  long-term  (4-8  and 
16-24  months,  respectively)  to  environmentally  re- 
alistic levels  of.  on  average.  30  and  129  ppb  diesel 
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oil  and  then  allowed  to  recover  for  2-9  months  in 
the  absence  of  oil.  With  oil  exposure,  increases 
were  seen  in  digestive  gland  microsomal  cytoch- 
rome P-450  content  and  NADPH-cytochrome  c 
reductase  activity,  and  the  changes  in  the  latter 
were  particularly  consistent  in  periwinkles,  show- 
ing a  stepwise  elevation  with  oil  dosage  at  all  times 
of  the  year.  The  changes  were  less  consistent  in 
mussels,  with  a  dependence  on  season  or  reproduc- 
tive condition  being  indicated.  Fewer  changes 
were  seen  in  cytochrome  b5  content  and  the  asso- 
ciated NADH-dependent  reductase  activities  of 
the  digestive  gland  microsomes  of  both  molluscs. 
The  microsomal  parameters  tended  to  be  higher  in 
female  than  male  mussels,  but  the  responses  of  the 
sexes  to  oil-exposure  were  not  obviously  different. 
With  recovery  the  elevated  microsomal  parameters 
declined  and  the  changes  paralleled  the  depuration 
of  polynuclear  aromatic  hydrocarbons  from  the 
tissues.  Few  changes  were  seen  in  benzo(a)pyrene 
hydroxylase  activity.  It  is  concluded  that  some  of 
the  observed  enzyme  changes,  particularly  in 
periwinkles,  could  have  a  potential  for  application 
in  pollution  monitoring,  but  that  the  in  vivo  func- 
tion of  these  enzymes  must  first  be  elucidated. 
(Author's  abstract) 
W88-06422 


SELENIUM  ACCUMULATION  IN  MAMMALS 
EXPOSED  TO  CONTAMINATED  CALIFOR- 
NIA IRRIGATION  DRAINWATER, 

Patuxent  Wildlife  Research  Center,  Laurel.  MD. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06436 


REDUCTION  OF  MUTAGENICITY  OF  MU- 
NICIPAL WASTEWATERS  BY  LAND  TREAT- 
MENT, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-06437 


ACUTE  EFFECTS  OF  MERCURIC  CHLORIDE 
ON  INTRACELLULAR  GSH  LEVELS  AND 
MERCURY  DISTRIBUTION  IN  THE  FISH 
OREOCHROMIS  AUREUS, 

National  Univ.  of  Singapore.   Dept.  of  Zoology. 
P.  Allen,  S.  Y.  Min.  and  W.  M.  Keong. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  40,  No.  2.  p  178-184, 
February  1988.  2  tab,  17  ref. 

Descriptors:  *Water  pollution  effects.  *Population 
exposure,  "Toxicity,  *Bioaccumulation,  *Mercury, 
*Fish,  *Glutathione,  Ions.  Heavy  metals,  Survival, 
Tissue  analysis.  Metabolism. 

This  investigation  aimed  to  establish  any  changes 
in  organ  glutathione  (GSH)  and  mercury  levels  in 
Adult  Oreochromis  aureus  following  just  2  h  expo- 
sure to  mercuric  chloride  (HgC12).  Test  fish  were 
exposed  in  pairs  to  1  mg/L  mercury  as  HgC12, 
made  up  to  a  volume  of  4  L  in  fresh  water,  for  a 
period  of  2  h.  After  2  h  exposure  to  mercury,  the 
gill  filaments  and  kidney  had  accumulated  the 
highest  concentrations  of  mercury.  The  gill  fila- 
ments exhibited  the  highest  increase  in  mercury 
levels.  There  is  a  nearly  significant  increase  in 
renal  mercury  after  2  h  exposure  to  mercury.  The 
kidney  is  a  target  organ  for  mercury.  In  contrast, 
the  liver  has  a  nearly  significant  decrease  in  mercu- 
ry content.  However,  there  is  a  highly  significant 
decrease  in  hepatic  GSH.  The  liver  has  higher 
levels  of  GSH  than  any  of  the  other  organs.  Com- 
plexion of  mercury  ions  with  GSH  in  the  liver 
would  explain  the  fall  in  hepatic  GSH  levels.  This 
does  not  exclude  the  possibility  of  mercury  ions 
causing  cell  membrane  damage,  leading  to  a  loss  of 
GSH  from  the  hepatocytes.  Exposure  to  mercury 
for  2  h  failed  to  change  renal  GSH  levels  signifi- 
cantly, despite  an  increase  in  renal  mercury  levels. 
The  highly  significant  increase  in  gill  mercury 
levels  is  not  accompanied  by  a  change  in  gill  GSH 
levels.  The  brain,  spleen  and  intestinal  mercury 
levels  in  the  fish  did  not  change  significantly  after 
2  h  exposure  to  mercury.  Accordingly,  there  was 
no  significant  change  in  the  GSH  levels  of  these 
organs.  In  conclusion,  it  appears  that  in  fish  the 
liver  is  the  primary  site  for  interactions  between 


mercury  and  GSH.  particularly  during  the  initial 
period  of  exposure.  It  is  proposed  that  the  liver 
plays  a  role  in  detoxifying  reactive  mercury  ions 
and,  in  partnership  with  the  kidney,  limits  the 
transport  of  these  ions  to  other  organs.  (Alexander- 
PTT) 
W88-06475 


ACID-BASE  BALANCE  AND  BLOOD  GAS 
CHANGES  IN  THE  FRESH  WATER  FIELD 
CRAB,  BARYTELPHUSA  GUERINI,  ON  EXPO- 
SURE TO  ORGANIC  AND  INORGANIC  LEAD, 

Osmania  Univ..  Hyderabad  (India).  Dept.  of  Zool- 
ogy- 

S.  J.  Tulasi,  and  J.  V.  R.  Rao. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  40,  No.  2.  p  198-203. 
February  1988.  1  fig,  21  ref. 

Descriptors:  *Lead,  *Blood  gas,  *Crabs,  *Water 
pollution  effects,  "Population  exposure,  "Toxicity, 
"Bioaccumulation.  "Hydrogen  ion  concentration, 
Survival,  Tissue  analysis.  Heavy  metals.  Oxygen, 
Acids.  Bases.  Metabolism,  Carbon  dioxide.  Lactic 
acid. 

The  hemolymph  acid-base  status  on  exposure  of 
freshwater  crabs  to  subtoxic  levels  of  organic  and 
inorganic  lead  was  studied.  Crabs  were  collected 
from  local  paddy  fields  and  transported  to  the 
laboratory  where  they  were  maintained  in  round 
plastic  tubs.  Responses  of  the  fresh  water  crab 
exposed  to  lead  nitrate  and  lead  acetate  are  given. 
On  1st  and  4th  days  of  exposure  the  blood  pH 
levels  were  found  to  increase  when  compared  to 
controls,  the  increase  being  maximum  on  1st  day. 
Exposure  of  the  fresh  water  crab  to  sublethal  con- 
centrations of  organic  and  inorganic  lead  showed  a 
severe  disturbance  in  acid-base  parameters.  Lead 
exposure  caused  a  decrease  in  blood  p02  content. 
Reduction  of  p02  is  usually  indicative  of  reduced 
oxygen  transfer  at  the  gill  surface.  On  prolonged 
exposure  lead  had  pronounced  affects  causing  a 
drop  in  blood  pH  and  rise  in  pC02  values.  The 
nature  of  acid-base  disturbance  provoked  by  lead 
toxicity  has  not  been  previously  studied  in  Crusta- 
ceans and  thus  no  direct  comparisons  are  possible. 
Acidosis  seen  in  lead  exposed  crabs  was  due  to 
respiratory,  metabolic  or  a  combination  of  two.  A 
primary  change  in  the  bicarbonate  arises  mainly 
due  to  the  disturbances  of  the  non-volatile  or  fixed 
acids  and  bases.  The  decrease  in  the  bicarbonate 
content  is  attributable  to  either  a  decrease  in  pH  or 
an  increase  in  carbon  dioxide  content  during  lead 
exposure.  Hence  it  may  be  concluded  that  the  lead 
induced  disturbance  during  prolonged  exposure  is 
caused  by  three  factors.  Drop  in  pH,  rise  in  pC02 
and  lactic  acid  formation  due  to  tissue  hypoxia. 
(Alexander-PTT) 
W88-06477 


TOXICITY  OF  SODIUM  CHROMATE  AND  3,4- 
DICHLOROANILINE  TO  CRUSTACEANS, 

Amsterdam    Univ.    (Netherlands).    Pharmacology 

Lab. 

C.  van  der  Meer.  C.  Teunissen,  and  T.  F.  M.  Boog. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  40.  No.  2.  p  204-211, 

February  1988.  5  tab,  15  ref. 

Descriptors:  "Chromate,  "Anilines.  "Crustaceans. 
"Larvae.  "Water  pollution  effects,  "Population  ex- 
posure. "Toxicity.  "Bioaccumulation.  Survival. 
Tissue  analysis.  Salinity. 

The  toxicity,  at  different  salinities,  of  Na2Cr04, 
(chromate)  and  3,4-dichloroaniline  (3,4-DCA)  to  a 
number  of  relatively  small  adult  and  larval  crusta- 
ceans is  described.  A  limited  range  of  concentra- 
tions can  be  used  to  study  the  effect  on  larval 
development,  while  only  at  33  parts  per  thousand 
(ppt)  a  marked  retardation  of  development  was 
observed  without  accompanying  mortality.  At  3.3 
ppt  exposure  to  5  times  the  MEC  during  the  first 
two  days  or  to  10  times  the  MEC  for  8h  caused  a 
significant  delay  in  larval  development  with  little 
mortality.  Longer  exposure  to  10  times  the  MEC 
caused  considerable  mortality.  At  a  temperature  of 
20  deg  C  for  24  h,  20%.  50%  and  80%  of  the 
control  larvae  reached  the  1st  postlarval  stage  after 
16.6,   17.3  and   17.9  days,  respectively.  Chromate 


was  about  equally  toxic  to  N.  integer  adults  and  P. 
varians  larvae.  Four  day  LC50  could  not  be  esti- 
mated. Chromate  is  about  equally  toxic  at  both 
salinities,  while  in  both  media  P.  flexuosus  adults 
are  possibly  slightly  more  sensitive  than  P.  varians 
adults  or  larvae.  In  both  media  MEC  and  NOEC 
for  mortality  and  larval  development  are  identical, 
while  the  difference  in  salinity  has  no  effect.  At  3.3 
ppt  the  larvae  are  somewhat  more  sensitive  than 
the  adults.  Only  a  very  small  range  of  concentra- 
tions can  be  used  to  study  the  effect  on  larval 
development.  At  3.3  ppt  D.  magna  is  about  100 
times  more  sensitive  than  the  other  species  tested. 
The  results  obtained  with  3,4-DCA  indicate  that  in 
'fresh'  water  D.  magna  is  the  organism  of  choice. 
It  is  noteworthy  that,  in  contrast  to  the  results 
obtained  with  chromate,  P.  varians  larvae  are 
equally  sensitive  at  33  ppt  and  3.3  ppt.  (Alexander- 
PTT) 
W88-06478 


ACUTE  TOXICITY  OF  ENDOSULFAN  TO 
CRABS:  EFFECT  ON  HYDROMINERAL  BAL- 
ANCE, 

Sri  Venkateswara  Univ.,  Tirupati  (India).  Pesticide 

and  Industrial  Toxicology  Centre. 

K.  Rajeswari,  V.  Kalarani,  D.  C.  Reddy,  and  R. 

Ramamurthi. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6.  Vol.  40.  No.  2,  p  212-218, 

February  1988.  2  tab,  16  ref. 

Descriptors:  "Endosulfan,  "Pesticides.  "Insecti- 
cides. "Crabs,  "Hydromineral  balance,  "Water  pol- 
lution effects,  "Population  exposure,  "Toxicity, 
"Bioaccumulation,  Survival,  Tissue  analysis,  Suble- 
thal effects.  Pesticides,  Minerals,  Ions. 

Acute  toxic  effects  of  endosulfan  on  hydromineral 
balance  in  0.  senex  senex  are  described.  Freshwater 
field  crabs  were  collected  prior  to  spraying  oper- 
ations from  local  paddy  fields  under  ground  (well) 
water  irrigation  to  ensure  that  the  fields  from 
which  crabs  were  collected  were  not  previously 
contaminated.  There  was  a  significant  increase  in 
the  total  body  weight  and  in  haemolymph  volume 
of  crabs  upon  sublethal  exposure.  Conversely, 
there  was  a  significant  decrease  in  the  total  body 
weight,  in  hydration  levels  of  the  whole  animal, 
the  hemolymph,  the  claw  muscle  and  the  hepato- 
pancreas  and  in  hemolymph  volume  of  crabs  upon 
iethal  exposure.  There  was  a  marked  decrease  in 
the  concentrations  of  sodium,  potassium  and  chlo- 
ride in  the  haemolymph,  the  claw  muscle  and  the 
hepatopancreas  of  crabs  upon  exposure  to  both 
sublethal  and  lethal  concentrations.  The  decrease 
noticed  in  sodium,  potassium  and  chloride  in  the 
haemolymph.  the  claw  muscle  and  the  hepatopan- 
creas of  crabs  exposed  to  sublethal  concentration 
of  endosulfan  need  not  necessarily  indicate  true 
loss  of  these  ions  since  there  was  a  significant 
increase  in  the  total  body  weight,  haemolymph 
volume  and  hydration  levels  of  the  whole  animal, 
the  hemolymph,  the  claw  muscle  and  the  hepato- 
pancreas of  crabs  upon  sublethal  exposure.  As 
such,  the  decrease  in  these  inorganic  cations  upon 
sublethal  exposure  could  be  attributed  more  to 
dilution  rather  than  to  their  true  loss  from  the 
body.  On  the  other  hand,  the  decrease  in  these 
inorganic  cations  upon  lethal  exposure  could  be 
the  result  of  a  true  loss  since  lethal  exposure  is 
manifested  by  rapid  weight  loss  and  significant 
decrease  in  hydration  levels  of  the  whole  animal, 
the  haemolymph.  the  claw  muscle  and  the  hepato- 
pancreas. Based  on  the  above  observations,  it  is 
likely  that  in  crabs  exposed  to  sublethal  concentra- 
tion of  endosulfan  the  decrease  in  tissue  sodium, 
potassium  and  chloride  could  be  an  effect  of  over- 
hydration and  that  the  decrease  upon  lethal  expo- 
sure could  be  an  effect  of  loss  of  body  water 
representing  a  true  loss.  (Alexander-PTT) 
W88-06479 


ACID    DEPOSITION:    A    CHALLENGE    FOR 
EUROPE. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06559 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


1MRI  (  I  II  I  I  (  is  Ol  MR  l'OI  II  I  Wis. 
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IN  Vcid  Deposition  \  Challenge  foi  I  urope 
Proceedings  ol  .1  Symposium,  Sepiembei  19-21. 
1983  Karlsruhe.  West  German)  (1984)  p  105-126. 
9  fig,  5  Mb,  44  ref 

Descriptors  'Environmental  effects,  'Acid  rain, 
•  \n  pollution,  'Vegetation,  'Network  design,  Ni- 
trites. Sulfui  compounds.  Nitrogen  compounds. 
Plant  growth.  Fate  of  pollutants,  I  uropean  Crop 
1  ."-v  Assessment  Network,  Monitoring. 

Pollution  literature  1--  of  immediate  relevance  10 
plant  loss  assessments,  although  il  mostly  ovei 
looks  the  fact  thai  pollutants  occur  in  mixtures, 
S02.  N02  and  acid  rain  are  widespread  in  Europe 
with  significant  concentrations  of  ozone  occurring 
in  central,  southern  and  eastern  areas.  In  the  past, 
most  "effects-Studies'  were  made  with  single  pollut- 
ants at  constant  concentrations  greater  than 
present  da)  ambient  concentrations  However,  be- 
cause plant  growth,  and  particularly  that  of  roots, 
can  be  decreased  by  relatively  small  concentrations 
in  the  absence  of  conspicuous  foliar  blemishes  and 
because  ground  level  concentrations  are  generally 
smaller  than  30  years  ago.  it  is  urgently  necessary 
to  reassess  the  position  This  necessity  is  height- 
ened because  it  is  now  known  that  threshold  con- 
centrations necessary  to  decrease  growth  are  ap- 
preciably smaller  than  was  previously  through,  a 
decrease  partly  attributable  to  the  interplay  be- 
tween pollutants.  Some  plants,  which  are  relatively 
tolerant  of  large  concentrations  oi  pollutants,  are 
relatively  sensitive  to  small  concentrations.  To  ob- 
jectively assess  amounts  of  plant  damage  attributa- 
ble to  pollutants,  it  is  suggested  that  a  European 
Crop  Loss  Assessment  Network  be  established 
using  'open-top'  chambers  sited  at  locations  repre- 
sentative of  the  different  pollution  environments. 
(See  also  W88-06559)  (Lantz-PTT) 
W88-06564 


EFFECTS  OF  ACCUMULATION  OF  AIR  POL- 
LUTANTS IN  FOREST  ECOSYSTEMS, 

Goettingen  Univ.  (Germany.  F.R.).  Inst    fiier  Bo- 

denkunde  und  Waldernaehrung. 

B  Ulrich. 

IN:   Acid   Deposition:   A   Challenge   for   Europe 

Proceedings   of  a   Symposium,   September    19-21, 

1983.  Karlsruhe.  West  Germany.  (1984).  p  127-146, 

3  fig.  6  tab.  52  ref. 

Descriptors:  'Environmental  effects,  'Acid  rain. 
*Air  pollution.  *Forests.  Acidification.  Fate  of  pol- 
lutants. Heavy  metals.  Aluminum.  Soil  contamina- 
tion. Path  of  pollutants.  Hydrogen  ion  concentra- 
tion. Vegetation.  Water  pollution  effects.  Soil 
acidification. 

From  the  types  of  air  pollutants  and  their  methods 
of  deposition,  it  is  concluded  that  indirect  effects 
due  to  accumulation  can  not  be  neglected.  The 
substances  which  may  act  as  acids  or  base  in  the 
ecosphere  are  defined  (neutral  salts,  nutrients,  acid 
formers,  potential  toxins,  and  oxidant  formers). 
The  research  approach  to  assess  accumulation 
processes  and  their  effects  in  the  ecosystem  rests 
on  material  balances.  In  a  first  rough  balance  emis- 
sion rates  of  acid  forming  substances  and  the  buffer 
rates  in  the  ecosphere  are  compared.  For  some 
forest  ecosystems  deposition  rates  of  acidity  and 
nitrogen  are  dealt  with;  the  place  of  acid  buffering, 
of  accumulation  of  heavy  metals  and  aluminum 
ions,  and  the  possible  effects  are  discussed.  Soil 
acidification  due  to  acid  deposition  is  demonstrated 
by  changes  in  pH  values  and  by  ion  balances  of 
some  ecosystems.  From  the  ion  balances  it  can  be 
concluded  that  the  ecosystems  are  not  in  a  steady 
state  but  in  a  destabilization  phase  which  is  charac- 
terized by  internal  acid  production  and  climate 
induced  acidification  pushes.  From  the  rates  of 
acid  production  vs.  acid  deposition  it  can  be  con- 
cluded that  acid  deposition  is  the  driving  force  for 
destabilization  An  ecosystem  oriented  hypothesis 
of  forest  dieback  is  proposed  which  connects  the 
effects  leading  to  the  destabilization  of  the  ecosys- 
tem, with  those  decreasing  the  vitality  of  trees  and 


with  the  ilncci  action  of  .in  pollutants  on  leav< 
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*i  ill  I  im  .  New  Haven,  CI  School  of  I -oicsliy 
and  I  in  iionmcnl.il  Studies 

F.  H.  Bormunn 

IN:  Acul  Deposition  A  Challenge  fot  I  uropi 
Proceedings  of  a  Symposium,  September  19-21, 
1983  Karlsruhe.  West  Germany.  (1984).  p  147-166, 
5  fig.  4  tab,  40  ref 

Descriptors:  'Acid  ram.  'Path  of  pollutants  Vit 
pollution.  'Environmental  effects,  'Forests,  'Eco- 
systems, 'Water  pollution  sources.  Stress.  Non- 
point  pollution  sources,  Monitoring 

Based  on  studies  around  point  sources,  a  repeatahle 
pattern  of  forest  decline  under  air  pollution  stress 
has  been  demonstrated,  However,  in  forest  ecosys- 
tems covering  large  areas  of  North  America  and 
receiving  intermediate  levels  of  an  pollution,  it  has 
proven  difficult  to  demonstrate  stress  effects  clear- 
ly attributable  to  air  pollution.  Factors  confound- 
ing understanding  of  the  air  pollution-fores)  eco- 
system are:  (a)  substantial  but  largely  unknown 
variability  ol'  pollutant  deposition;  (b)  problems  in 
measuring  changes  or  trends  of  change  in  the 
structure  and  function  of  ecosystems;  and  (c)  hack- 
ground  noise  present  in  auv  ecosystem.  Use  of 
circumstantial  evidence  in  making  judgements 
about  the  air  pollution-forest  ecosystem  interaction 
is  discussed  and  some  recommendations  for  future 
research  are  made.  (See  also  W88-06559)  (Author's 
abstract) 
W88-06566 


EFFECTS  OF  ACID  DEPOSITIONS  ON 
AQUATIC  ECOSYSTEMS, 

Swedish    Environmental     Research    Inst..    Goete- 

borg. 

H.  Hultberg. 

IN:    Acid    Deposition:    A    Challenge    for    Europe. 

Proceedings   of  a   Symposium.   September    19-21. 

1983.  Karlsruhe.  West  Germany   (1984).  p  167-185. 

1  tab.  26  ref. 

Descriptors:  'Water  pollution  effects.  'Water  pol- 
lution control.  'Aquatic  environment.  'Ecosys- 
tems,  *Acid  rain.  Hydrogen  ion  concentration. 
Metals.  Fish.  Aquatic  animals.  Liming,  Lakes. 
Streams.  Acidic  waters.  Species  diversity.  Fate  of 
pollutants,  Nonpoint  pollution  sources 

Acid  generating  substances  affect  aquatic  ecosys- 
tems both  by  direct  deposition  to  lakes  and 
streams,  and  indirectly  by  deposition  to  the  terres- 
trial ecosystem  and  export  to  the  aquatic  ecosys- 
tem. The  interaction  between  catchment  response 
varies  with  neutralizing  capacity,  deposited 
amounts  of  acid  anions,  retention  and  leaching 
processes,  as  well  as  hydrological  dynamics.  In 
aquatic  systems  situated  in  areas  with  low  acid- 
neutralizing  capacity,  pH  in  lakes  and  streams  have 
decreased  and  concentrations  of  metals  have  in- 
creased. Fish  and  other  aquatic  organisms  have 
been  affected.  Most  trophic  levels  show  decreases 
in  species  composition,  abundance  or  productivity 
Valuable  fisheries  have  been  lost  over  large  areas 
both  in  Europe  and  in  North  America.  Liming 
have  been  practiced  as  a  mitigative  action,  and 
within  well  managed  aquatic  systems,  changes  on 
all  trophic  levels  are  positive  However,  liming  m 
lake  and  stream  water  only  will  not  solve  problems 
with  input  from  the  terrestrial  parts  of  the  ecosys- 
tem, and  negative  effects  prevail  in  littoral  areas 
and  in  streams  at  snowmelt  and  heavy  rainfall. 
Liming  operations  must  therefore  continue  in 
acidified  waters  and  possibly  on  land  to  increasing- 
ly higher  cost.  Therefore,  reductions  of  the  emis- 
sions of  acid  generating  substances  is  the  only 
realistic  wav  bv  which  aquatic  sv stems  ma)  re- 
store. (See  also  W88-06559)  (Lantz-PTT) 
W88-06567 


ACIDIFICATION  OF  THE  ENVIRONMENT:  A 
CANADIAN  PERSPECTIVES, 


Mmosphi  ric    I  i  i  > 
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Descriptors     'Environmental    effects,      <  unadu 
•Acid  lam.  'Acidification,   Aquatic   environment, 
Ecosystems,  Forests,  Watei  pollution  effects,  I  ish. 
Snowmelt.    Acidic    water,    lakes.   (  osis.     Vlgai 
\!:tl  grow  ih.  Sphagnum 

Atmospheric  process,  aquatit  effei  Is,  ii  rrestrial  i  I 

fects,  and  the  developmeni  of  an  environ tal 

target  for  protection  ol  aquatic  ecosystems  are 
discussed  AKo  brief!)  described  are  control  activi- 
ties and  policies  implemented  in  Canada  lo  address 
the  acidification  problem   Detailed  descriptions  of 

projects  arc  not  presented.  The  general  concluding 

statements  contained  here  are  derived  from  ap- 
proximately 350  ongoing  projects  I  liese  projects, 
which  are  undertaken  by  federal  and  provincial 
Governments,  cost  approximate!)  2s  million  dol 
lars/yr.  and  utilize  approximate!)  500  full-time  sci- 
entists, technicians  and  support  staff  1  lie  projects 
are  broken  up  in  the  following  way  40'.  atmos- 
pheric. 40r;  aquatic,  and  20r;  terrestrial  (mainly 
forestry.  Although  aquatic  ecosystems  have  shown 
major  alternations  in  chemical  and  biological  com- 
position, the  number  of  acidified  lakes  is  relatively 
small,  of  the  order  of  several  hundred  However,  il 
is  the  potential  for  acidification  in  the  eastern  part 
of  the  country  which  is  the  cause  of  major  con- 
cern. A  survey  of  4.500  lakes  in  eastern  Canada  has 
indicated  a  significantly  lower  buffering  capacity 
(alkalinity)  for  many  lakes  falling  within  the  4  5  pH 
line  when  compared  to  lakes  lying  on  similar  geol- 
ogy but  outside  the  high  deposition  region,  that  is. 
to  the  north  and  west.  Within  the  high  acidity 
region,  lakes  are  under  stress  and  are  changing  due 
to  the  combination  of  geological  characteristics 
and  atmospheric  loading.  Among  the  typical  char- 
acteristics which  have  been  observed  in  individual 
lakes  m  Canada  and  elsewhere  it  can  be  concluded 
that:  (I)  general  loss  of  fish  and  sudden  fish  kills 
associated  with  spring  melt  of  accumulated  snow . 
(2)  massive  growth  of  filamentous  algae;  and  (3) 
development  of  Sphagnum  moss  on  the  bottom  of 
acidifying  lakes.  (See  also  WS8-06551))  (Lantz- 
PTT) 
W88-06568 


EFFECTS  OF  PRIMARY  AND  SECONDARY 
AIR  POLLUTANTS  AND  ACID  DEPOSITIONS 
ON  (ANCIENT  AND  MODERN)  BUILDINGS 
AND  MONUMENTS, 

National  Technical  Univ.,  Athens  (Greece).  Facul- 
ty of  Chemical  Engineering. 
T.  N.  Skoulikidis. 

IN:  Acid  Deposition:  A  Challenge  for  Europe. 
Proceedings  of  a  Symposium.  Septemher  19-21. 
1983.  Karlsruhe.  West  Germany.  (19S4).  p  193-226. 
37  fig.  115  ref 

Descriptors:  'Corrosion,  'Buildings.  'Deteriora- 
tion. 'Acid  ram.  'Water  pollution  effects.  'Urban 
areas.  Heavy  metals.  Zinc.  Aluminum.  Copper. 
Lead,  Iron.  Sulfur  compounds.  Hydrochloric  acid. 
Nitrogen  compounds.  Calcites,  Marble.  Acidity. 
Chemical  reactions. 

The  acceleration  of  corrosion  of  Zn.  Al.  Cu,  Pb. 
Fe  (steel),  and  concrete  rebars  from  atmospheric 
pollutants  is  reported;  especially  the  depassivation 
of  galvanized  steel  from  S02  for  Greece  and  Eng- 
land, as  well  as  a  comparison  of  the  corrosion  of 
concrete  rebars  in  clean  and  polluted  air.  are  pre- 
sented. The  direct  and  indirect  effects  ol  S02. 
NOx.  HCI,  suspended  particles.  C02  H2S()4. 
HN03.  03  and  microorganisms  on  the  deteriora- 
tion of  calcites  and  marbles  are  also  presented, 
especially  the  mechanism  of  sulfation,  the  results  ol 
the  use  of  'protective  coatings'  in  Europe  and  the 
design  of  their  protective  properties  are  reported. 
Thus,  a  general  aspect  o(  the  summarized  effects  of 
primary  and  secondary  air  pollutants  on  (ancient 
and  modern)  monuments  and  building  is  given 
The  importance  of  each  pollutant.  S02  versus  sul- 
fate acidity,  dry    vs    wei  deposition  effects,  local 
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and   regional   differences,  seasonal   variations  and 
protective  measures  are  also  reported,  with  special 
emphasis  to  the  Acropolis  monuments.  (See  also 
W88-06559)  (Lantz-PTT) 
W88-06569 


ECOLOGICAL  EFFECTS  OF  DEPOSITED  SUL- 
PHUR AND  NITROGEN  COMPOUNDS, 

Department  of  the   Environment,   London  (Eng- 
land). 
M.  W  Holdgate. 

IN:  Acid  Deposition:  A  Challenge  for  Europe. 
Proceedings  of  a  Symposium.  September  19-21. 
1983.  Karlsruhe.  West  Germany.  (1984).  p  338-345. 
21  ref. 

Descriptors:  *Water  pollution  effects.  *Acid  ram. 
*Sulfur  compounds.  *Nitrogen  compounds.  Envi- 
ronmental effects.  Leaching.  Aluminum,  Calcium. 
Magnesium.  Soil  contamination.  Vegetation.  Soil 
chemistry.  Leachates. 

Two  hundred  and  fifty  scientists  from  8  countries 
attended  a  Discussion  Meeting  of  the  Royal  Socie- 
ty, held  in  London  on  5-7  September  1983.  The 
meeting  reviewed  and  evaluated  scientific  knowl- 
edge and  understanding  of  the  pathways  of  N  and 
S  compounds  from  the  atmosphere  through  vege- 
tation and  soil  to  freshwaters,  their  transformations 
in  the  process,  and  the  nature  of  their  effects.  It 
sought  to  define  the  systems  of  interaction  leading 
to  environmental  damage,  to  identify  key  param- 
eters, and  to  inform  the  process  of  judgement  that 
must  underlie  governmental  actions  in  response. 
However,  it  did  not  consider  the  case  for  such 
actions  or  the  efficacy  of  possible  alternative  con- 
trol technologies.  Many  of  the  effects  of  concern 
are  mediated  via  the  soil.  An  increasing  number  of 
papers  point  a  basic  model  involving  pollutant 
damage  at  the  leaf,  leaching  of  calcium  and  magne- 
sium by  rain,  translocation  of  these  cations  from 
soil,  transfer  of  acidity  to  the  roots,  accumulation 
there  leading  to  toxic  aluminum  ion  release,  with 
damage  to  the  roots  and  aggravation  of  the  whole 
system.  This  would  fit  the  observed  fact  that  lea- 
chates from  acidified  upper  soil  layers  contain  alu- 
minum ions,  with  calcium  and  magnesium  with- 
drawal lower  down  the  profile.  But  many  details 
need  working  out.  and  to  date,  a  model  which  can 
be  applied  predictively  to  relate  depositions,  via 
soil  changes,  to  forest  or  crop  growth  and  yields,  is 
far  from  a  reality.  (See  also  W88-06559)  (Lantz- 
PTT) 
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The  latest  report  from  the  Center  of  Disease  Con- 
trol (CDC)  in  Atlanta.  Georgia,  shows  that  there 
were  40  drinking  water-related  disease  outbreaks  in 
the  United  States  in  1982.  involving  a  total  3.456 
cases.  This  is  a  decrease  in  the  number  of  cases 
reported,  down  from  4.430  the  previous  year,  but 
an  increase  in  the  number  of  outbreaks  from  32  in 
1981.  up  to  40  in  1982.  Since  1971.  when  the 
present  joint  reporting  effort  between  the  US  EPA 
and  CDC  began,  there  have  been  a  total  of  387 
waterborne  disease  outbreaks  in  the  United  States 
affecting  a  total  of  85.835   persons.   According  to 


the  CDC.  the  number  of  outbreaks  reported  is  only 
a  fraction  of  the  total  number  that  may  have  actu- 
ally occurred.  Of  the  40  outbreaks  reported  in 
1982.  only  2  were  known  to  be  caused  by  nonbio- 
logical  agents.  Of  the  remaining  38  outbreaks 
which  occurred  in  1982.  22  were  known  to  be 
caused  by  microbiological  agents,  such  as  Shigella. 
Giardia.  Hepatitis  A  Virus,  and  Norwalk  Virus, 
plus  two  additional  pathogens  which  had  not  been 
reported  earlier.  One  was  the  bacterium  Yersenia 
enterocolitis  which  caused  an  outbreak  in  16  pa- 
tients  at  a  Pennsylvania  hospital.  The  other  oc- 
curred at  a  mobile  home  park  in  West  Virginia, 
where  an  improperly  protected  well  was  contami- 
nated by  the  bacterium  Shigella  sonnet  originating 
from  a  pool  of  raw  sewage  nearby.  A  topic  related 
to  waterborne  diseases  is  the  increased  presence  of 
chlorine-resistant  coliform  bacteria  in  the  drinking 
water  after  treatment.  Following  a  water  contami- 
nation incident  which  occurred  in  Miami  Beach  in 
April  of  1983.  .>ver  100.000  residents  of  Miami 
Beach  were  put  on  boil  water  notice  for  several 
days  due  to  the  presence  of  coliform  bacteria  in  the 
water  distribution  system.  As  part  of  the  investiga- 
tion of  the  incident,  a  number  of  similar  cases 
which  have  occurred  in  other  water  systems  were 
researched,  and  it  was  found  that  the  same  strains 
of  enterobacter.  citrobacter  and  klebsiella  keep  ap- 
pearing in  distribution  system  waters,  even  in  the 
presence  of  high  levels  of  chlorine  residuals.  This 
increasing  resistance  of  certain  strains  of  water- 
borne  bacteria  to  chlorine  treatment  could  have  a 
major  impact  in  the  disinfection  of  both  drinking 
water  and  wastewater.  (See  also  W88-06575) 
(Lantz-PTT) 
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Although  the  hypothesis  that  discharges  of  chlor- 
inated effluents  are  producing  serious  damage  to 
aquatic  organisms,  such  as  anadromous  fish,  has 
been  accepted  in  some  political  circles,  from  the 
scientific  viewpoint  the  hypothesis  must  be  consid- 
ered unproven.  Field  data  provide  a  valid  basis  for 
concern,  but  are  insufficient  to  judge  how  wide- 
spread or  common  the  problem  is.  A  large  body  of 
chemical  and  toxicological  data  has  been  devel- 
oped from  laboratory  studies,  but  gaps  in  these 
data  prevent  the  making  of  a  general  and  funda- 
mental assessment  of  the  problem.  There  are  two 
particularly  important  gaps:  (1)  partly  because  of 
analytical  limitations,  there  is  very  little  knowledge 
about  the  abundance,  toxicity  and  persistence  of 
organic  chloramines,  some  of  which  apparently  are 
as  toxic  as  HOC1  and  dichloramine;  and  (2)  there  is 
very  little  good  information  on  the  persistence  of 
chorine  by-products  in  receiving  streams.  There- 
fore, it  is  not  possible  to  make  reasonable  estimates 
of  exposure  times.  People  have  tended  to  ignore 
dilution  and  decay,  arguing  that  the  hazard  associ- 
ated with  discharge  of  chlorinated  effluents  should 
be  evaluated  on  the  worst-case  basis.  While  this 
reasoning  has  some  appeal,  its  ultimate  conse- 
quence, unfortunately,  is  a  public  policy,  like  that 
now  being  adopted  in  Maryland,  in  which  univer- 
sal dechlorination  is  mandated.  The  author  has 
recently  tried  to  show  that  dechlorination  carries 
its  own  set  of  incompletely  evaluated  environment 
risks  (See  also  W88-06575)  (Lantz-PTT) 
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In  October  1984.  a  liquid-effluent  control  program 
was  initiated  that  significantly  reduced  the  quanti- 
ties of  radionuclides  discharged  with  liquid  waste 
from  the  Rancho  Seco  Nuclear  Power  Generating 
Plant,  near  Clay.  California.  Results  from  a  sam- 
pling program  in  1986  indicate  that  previously 
discharged  radionuclides  persist  in  the  downstream 
environment  and  are  found  in  many  aquatic  dietary 
components,  although  at  concentrations  much 
lower  than  those  measured  in  1984  and  1985.  The 
greatly  reduced  activities  in  the  dietary  compo- 
nents from  the  aquatic  environment  attest  to  the 
effectiveness  of  the  liquid-effluent  control  pro- 
gram. Concentrations  in  the  flesh  of  fish  from  the 
creeks  have  decreased  over  time  and  with  distance 
from  the  plant  outfall.  These  changes  in  concentra- 
tions can  be  described  by  exponential  equations, 
the  coefficients  of  which  are  obtained  from  a  least- 
squares  analysis  of  the  data.  The  mean  concentra- 
tion of  137-Cs  in  fish  collected  from  Laguna  Creek 
at  locations  more  than  7.5  km  from  Rancho  Seco  is 
now  comparable  to  the  concentration  determined 
in  fresh  water  fish  randomly  selected  from  Chica- 
go, IL,  markets.  By  August  1986,  the  mean  con- 
centration of  137-Cs  in  the  flesh  of  bluegill  had 
fallen  to  7%  of  the  concentration  measured  in  fish 
from  comparable  locations  in  1984  and  was  30%  of 
the  mean  concentration  measured  in  these  fish 
during  August  1985.  Stable  potassium  in  the  water 
plays  a  major  role  in  the  accumulation  of  137-Cs 
by  fish.  Concentrations  of  137-Cs  in  the  surface 
sections  of  creek  sediments  also  declined  between 
the  end  of  1984  and  1986  with  an  effective  half-life 
of  approximately  2  years.  Surface  soils  collected 
around  a  perimeter  1 1  km  from  Rancho  Seco  and 
from  ranchlands  closer  to  the  plant  showed  only 
concentrations  of  137-Cs  originating  from  global 
fallout.  Soils  previously  irrigated  with  Clay  Creek 
water  retain  levels  of  both  134-Cs  and  137-Cs. 
(Author's  abstract) 
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This  report,  part  1  of  a  3  volume  set,  presents  the 
executive  summary  of  a  study,  the  objective  of 
which  was  to  determine  the  effects  of  oil  on  marine 
turtles.  An  experimental  program  was  carried  out 
on  3-20  month  old  loggerhead  and  3-16  month  old 
green  turtles  to  determine  behavioral  and  physio- 
logical effects  of  oil  using  South  Louisiana  Crude 
Oil  (SLCO)  preweathered  for  48  hours.  The  possi- 
ble effects  of  oil  on  hatchling.  juvenile,  and  adult 
sea  turtles  was  investigated.  The  overall  scientific 
plan  for  this  2-yr.  research  program  was  divided 
into  five  main  components:  (1)  literature  survey. 
(2)  analytical  studies.  (3)  behavioral  response  to  oil. 
(4)  effects  of  exposure  to  oil,  and  (5)  field  studies. 
In  the  behavioral  experiments,  both  species  of 
turtle  had  a  limited  ability  to  avoid  oil  slicks  but 
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1  his  report,  part  2  of  a  3  volume  set,  presents  the 
technical  material  from  a  study,  the  objective  of 

which  was  to  determine  the  effects  of  oil  on  marine 
turtles.  An  experimental  program  was  carried  out 
on  3-20  month  old  loggerhead  and  3-16  month  old 
green  turtles  to  determine  behavioral  and  physio- 
logical effects  of  oil  using  South  Louisiana  Crude 
Oil  (SLCO)  preweathered  for  48  hours  The  be- 
havioral experiments  indicated  that  both  species  of 
marine  turtles  had  a  limited  ability  to  avoid  oil 
slicks,  but  experiments  to  determine  avoidance/ 
attraction  to  floating  tar  balls  were  inconclusive 
Controls  (wooden  balls)  were  struck  at  a  greater 
rate  than  tar  balls,  but  overall  strike  rates  were  low 
and  interpretation  complicated  by  feeding  schedule 
and  interspecific  differences.  The  physiological  ex- 
periments showed  that  the  respiration,  skin,  some 
aspects  of  blood  chemistry,  and  composition,  and 
salt  gland  function  of  15-18  month  old  loggerhead 
sea  turtles  were  significantly  affected.  Oil  was  ob- 
served clinging  to  the  nares  and  eyes  and  in  the 
upper  portion  of  the  esophagus,  and  was  found  in 
the  feces  of  all  turtles  in  the  physiological  experi- 
ments. Some  similar  effects  were  found  in  stranded 
oil  fouled  turtles.  Based  on  these  experimental  re- 
sults, it  is  concluded  that  given  the  proper  circum- 
stances, sea  turtles  will  be  at  risk  in  the  event  of  an 
oil  spill.  Spills  in  the  vicinity  of  nesting  beaches  are 
of  special  concern.  Mitigating  strategies  for  such 
an  event  are  discussed  Dispersants  with  microbial 
nutrients  are  of  interest,  but  they  should  only  be 
used  if  they  are  found  harmless  to  sea  turtles.  (See 
also  W88-06613  and  W88-06615)  (Author's  ab- 
stract) 
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This  report,  part  3  of  a  3  volume  set.  presents  the 
appendices  from  a  study,  the  objective  of  which 
was  to  determine  the  effects  of  oil  on  marine 
turtles.  Appendix  A  presents  a  revised  literature 
survey  and  synthesis.  Appendix  B  is  a  logistics  and 
experimental  plan  and  Appendix  C  contains  data 
tables,  e.g.  statistics  for  chronic  and  acute  oil  stud- 
ies, and  mean  bacterial  counts  in  fecal  samples 
from  chronic  and  acute  exposures.  (See  W88-06613 
thru  W88-06614)  (Lantz-PTT) 
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I  he  Standard  Evaluation  Procedure  (SF.P)  for  fish 
full  life-cycle  testing  is  primarily  intended  as  guid- 
ance for  Agency  reviewers  and  the  regulated  in- 
dustry. As  a  result  of  application  for  registration. 

pesticide  producers  are  required  by  40  CFR 
I5S.145  of  the  regulations  to  provide  fish  life-cycle 
testing.  It  is  intended  to  be  used  in  conjunction 
with  Subdivision  E  of  the  Pesticide  Assessment 
Guidelines:  Hazard  Evaluation  -  Wildlife  and 
Aquatic  Organisms.  The  SEP  was  compiled  from 
ideas  and  methods  that  are  being  used  by  EPA 
laboratories,  private  laboratories,  and  the  ASTM 
(American  Society  for  Testing  and  Materials)  in 
developing  a  testing  procedure  that  will:  (1)  estab- 
lish chronic  toxicity  levels  of  the  toxicity  to  fish; 

(2)  compare  toxicity  information  with  measured  or 
estimated  toxicant  residues  in  an  aquatic  environ- 
ment in  order  to  assess  potential  impact  to  fish:  and 

(3)  indicate  the  need  for  further  laboratory  testing 
or  field  testing.  (Author's  abstract) 
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Birds,  Estuaries.  Bioindicators,  Water  pollution  ef- 
fects. Toxicity.  Plant  growth.  Mammals.  Environ- 
mental  effects.    Ecological   effects.    Invertebrates. 

This  second  volume  of  a  three  volume  set  examines 
the  effects  of  polychlorinatcd  biphenyls  (PCBs)  on 
plants  and  animals,  and  the  dynamics  of  PCBs  in 
the  environment.  Chapter  1  deals  with  the  accumu- 
lation and  effects  of  PCBs  upon  algae  and  higher 
plants.  Chapter  2  discusses  the  accumulation  and 
effects  of  PCBs  in  marine  invertebrates  and  verte- 
brates. Chapter  3  examines  the  accumulation  and 
effects  of  PCBs  on  birds.  Chapter  5  reviews  the 
uptake,  retention,  biodegradation,  and  depuration 
of  PCBs  by  various  representative  organisms- 
Chapter  6  outlines  the  modification  of  PCBs  by- 
bacteria  and  other  microorganisms.  Chapter  7  dis- 
cusses the  effect  of  PCBs  on  reproduction  in  mam- 
mals. Chapter  8  examines  the  use  of  organisms  to 
quantify  PCBs  in  marine  and  estuarine  environ- 
ments. An  extensive  subject  index  is  included  at 
the  end  of  the  volume.  (See  W88-066?9  thru  W88- 
06664  and  W88-06651)  (Geiger-PTT) 
W88-06658 


POLYCHLORINATED  BIPHENYLS:  ACCU- 
MULATION  AND   EFFECTS   UPON   PLANTS, 

Canterbury  Univ..  Christchurch  (New  Zealand). 
H.  K.  Mahanty. 

IN:  PCBs  and  the  Environment.  Volume  II  of  a 
Three  Volume  Set.  CRC  Press.  Inc.,  Boca  Raton. 
FL.  1986.  p  1-8.  1  tab.  47  ref. 

Descriptors:  "Algae,  "Plant  growth.  "Polychlori- 
natcd biphenyls.  "Path  of  pollutants.  "Bioaccumu- 
lation.  Photosynthesis.  Diatoms,  Plant  physiology. 
Translocation.  Soil  contamination.  Environmental 
effects.  Absorption.  Ecological  effects.  Phyto- 
plankton.  Biological  magnification. 

Terrestrial  plants  including  certain  crops  show  no 
general  phototoxicity  symptoms  caused  by  PCBs. 
either  in  natural  habitats  or  in  field  studies.  Uptake 
of  PCBs  from  soil  and  water  and  accumulation  to  a 
higher  concentration  are  possible,  especially  with 
lower  molecular  weight  chlorinated  hydrocarbons. 
Thus,  higher  plants  could  act  as  a  temporarj  reser- 
voir for  PCBs  or  their  derivatives  for  future  dissi- 
pation. Algae  and  diatoms  are  comparatively  more 
sensitive  than  higher  plants;  however,  the  phe- 
nomenon of  sensitivity  of  resistance  appears  to  be 
species  specific.  Most  marine  diatoms  are  extreme- 
ly sensitive  to  very  low  levels  of  PCBs.  whereas 
algae  may  be  sensitive  and  resistant.  The  resistant 
species  are  able  to  accumulate  PCBs  to  a  higher 
concentration  than  present  in  their  environment. 
For  sensitive  phytoplankton.  a  lack  of  cell  division, 
lower  chlorophyll  index,  disruption  of  chloroplast 
membranes,  and  inhibition  of  photosynthetic  proc- 
esses are  the  recorded  features  of  PCB  interfer- 
ence. Thus,  preferential  absorption  and  accumula- 
tion  in  certain  phytoplankton  and   the  deleterious 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  Of  Pollution 


effects  on  others  could   lead   to  an  alteration   on 
species  composition  even  in  a  very  low-level  con- 
taminated environment.  (See  also  W88-06651)  (Au- 
thor's abstract) 
W88-06659 


ACCUMULATION  AND  EFFECTS  OF  PCBS  IN 
MARINE  INVERTEBRATES  AND  VERTE- 
BRATES, 

Bedford  Inst,  of  Oceanography.  Dartmouth  (Nova 

Scotia).  Marine  Ecology  Lab. 

G.  C.  Harding,  and  R.  F.  Addison. 

IN:  PCBs  and  the  Environment.   Volume  II  of  a 

Three  Volume  Set.  CRC  Press.  Inc..  Boca  Raton. 

FL.  1986.  p  9-30.  2  tab.  190  ref. 

Descriptors:  'Polychlorinated  biphenyls,  Inverte- 
brates, 'Marine  animals.  *Water  pollution  effects. 
*Bioaccumulation.  *Path  of  pollutants.  Lipids,  En- 
zymes. Biochemistry.  Toxicity.  Aroclors,  Fish. 
Mammals.  Environmental  effects.  Ecological  ef- 
fects. Biological  magnification.  Food  chains. 

The  rate  of  adsorption  of  polychlorinated  biphen- 
yls (PCBs)  by  marine  organisms  depends  mainly  on 
the  amount  and  availability  of  PCBs  present  in  sea 
water.  However,  the  amount  of  PCB  in  sea  water 
that  is  available  for  uptake  by  organisms  is  often 
difficult  to  assess.  Exposure  to  PCBs  through  the 
food  chain  is  another  route  of  uptake  available  to 
marine  organisms.  This  method  of  PCB  contamina- 
tion is  complicated  by  differences  in  rates  of  bioac- 
cumulation  by  species  and  biological  concentration 
factors  in  food  webs.  One  of  the  most  intensively 
studied  effects  of  the  PCBs  is  their  induction  of 
mixed  function  oxidase  (MFO)  enzymes.  PCBs 
also  affect  ATPase  activity,  probably  by  acting  as 
a  physical  toxicant.  PCBs  have  been  noted  to 
interfere  with  other  biochemical  systems,  such  as 
lipids,  tissue  melanophores.  eyestalk  neurohormone 
release,  and  steroid  hormones.  Whole  organism 
responses  to  PCBs  have  shown  that  acute  toxicty 
varies  considerably  with  the  PCB  preparation,  spe- 
cies of  test  organism,  and  its  age.  sex.  and  condi- 
tion. Acute  toxic  concentrations  are  usually  in  the 
microgram  per  liter  range.  PCBs  are  cumulative 
toxicants.  For  some  species,  especially  marine  in- 
vertebrates, the  long  term  LC50  levels  may  ap- 
proach environmentally  realistic  concentrations: 
however,  adventitious  PCBs  may  not  be  as  avail- 
able biologically  as  those  deliberately  introduced 
in  toxicity  tests.  Despite  the  potential  lethality  of 
some  environmentally  realistic  PCB  concentrations 
to  some  species,  there  is  not  unequivocal  evidence 
that  biota  from  adventitiously  contaminated  envi- 
ronments have  been  killed  by  PCBs.  There  is  more 
convincing  evidence  that  adventitious  levels  of 
PCBs  in  some  biota  may  cause  sublethal  reproduc- 
tive effects.  This  is  especially  noted  in  studies  of 
marine  mammals.  (See  also  W88-06651)  (Geiger- 
PTT) 
W88-06660 


UPTAKE,  RETENTION.  BIODEGRADATION, 
AND  DEPURATION  OF  PCBS  BY  ORGA- 
NISMS, 

Georgia   Univ..   Athens.   Dept.   of  Food   Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06661 


MODIFICATION    OF    PCBS    BY    BACTERIA 
AND  OTHER  MICROORGANISMS, 

Fermentation  Research  Inst..  Yatabe  (Japan). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06662 


PCBS  AND  THE  ENVIRONMENT. 

Volume  III  of  a  Three  Volume  Set.  CRC  Press. 
Inc..  Boca  Raton.  FL.  1987.  272  p.  Edited  by  John 
S.  Waid. 

Descriptors:  *Polychlorinated  biphenyls.  *Water 
pollution  effects.  *Path  of  pollutants,  *Waste  dis- 
posal, 'Environmental  effects.  Epidemiology.  Case 
studies.  Decontamination.  Fate  of  pollutants.  Eco- 
systems. Hazardous  materials.  Landfills,  Land  dis- 
posal. Toxicity.  Models,  Ecological  effects. 

This  third  volume  of  a  three  volume  set  describes 
the  effects  of  polychlorinated  biphenyls  (PCBs)  on 


humans  and  the  environment,  and  the  disposal  and 
destruction  of  waste  PCBs.  Chapter  1  describes  the 
differences  between  Yusho  and  other  kinds  of  poi- 
soning involving  only  PCBs.  Chapter  2  examines 
PCB  poisoning  from  toxic  rice-bran  oil  in  Taiwan. 
Chapter  3  looks  at  PCBs  in  human  populations. 
Chapter  4  studies  PCBs  in  the  workplace.  Chapter 
5  deals  with  the  disposal  and  destruction  of  waste 
PCBs.  Chapter  6  examines  models  of  the  fate  of 
PCBs  in  the  Great  Lakes  ecosystem.  Chapter  7 
discusses  PCBs  in  the  Baltic  environment.  Chapter 
8  examines  PCBs  in  the  Mediterranean  marine 
ecosystem.  Chapter  9  describes  the  use  and  dispos- 
al of  PCBs  in  Australia.  An  extensive  subject  index 
is  included  at  the  end  of  the  volume.  (See  W88- 
06669  thru  W88-06651  and  W88-06658)  (Geiger- 
PTT) 
W88-06664 


DISPOSAL  AND   DESTRUCTION   OF  WASTE 
PCBS, 

New  York  State  Dept.  of  Environmental  Conser- 
vation. Albany. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-06665 


GREAT  LAKES  ECOSYSTEM  -  MODELING  OF 
THE  FATE  OF  PCBS, 

Manhattan  Coll..   Bronx,  NY.   Dept.  of  Environ- 
mental Engineering  and  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06666 


PCBS  IN  THE  BALTIC  ENVIRONMENT, 

Naturhistoriska  Riksmuseet.  Stockholm  (Sweden). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06667 


PCBS  AND  THE  ENVIRONMENT:  THE  MEDI- 
TERRANEAN MARINE  ECOSYSTEM, 

International      Lab.      of     Marine     Radioactivity. 

Monaco-Ville  (Monaco). 

For  primary  bibliographic  entrv  see  Field  5B. 

W88-06668" 


CASE   STUDY:   THE   AUSTRALIAN    ECOSYS- 
TEM, 

Deakin  Univ.  (Australia).  Div.  of  Biological  and 

Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06669 


CHEMICAL  CONTAMINATION  OF  CALIFOR- 
NIA DRINKING  WATER, 

California  Dept.  of  Health  Services.  Berkeley. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06670 


CLINICAL  SIGNIFICANCE  OF  WATER  POL- 
LUTION, 

California  Univ.,  San  Francisco.  Dept.  of  Medi- 
cine. 

J.  LaDou. 

Western  Journal  of  Medicine  WJMDA2,  Vol.  148. 
No.  2.  p  192-196,  February  1988.  3  fig.  2  tab,  9  ref. 

Descriptors:  'Groundwater.  'Pollutants,  'Con- 
tamination. 'Hazards.  'Water  pollution  effects. 
'Population  exposure.  'Wastewater  treatment, 
'Public  health.  Reviews. 

The  possible  clinical  consequences  of  water  pollu- 
tion are  of  increasing  concern  to  the  public  and  to 
the  medical  community.  Under  the  most  favorable 
conditions,  water  undergoes  a  constantly  repeated 
cycle  of  purification  through  evaporation.  In  heav- 
ily populated  and  industrialized  areas  and  in  agri- 
cultural areas,  the  recycling  for  purification  is  not 
capable  of  dealing  with  the  widespread  entrance  of 
pollutants  into  the  environment.  The  resulting  con- 
tamination of  water  leads  to  various  health  effects 
that  are  of  growing  concern  to  public  health  agen- 
cies throughout  the  world.  There  are  three  pri- 
mary sources  of  environmental  contamination  af- 
fecting the  quality  of  drinking  water:  improper 
waste    management    of   synthetic    hazardous    sub- 


stances, the  injudicious  use  of  pesticides  and  herbi- 
cides by  both  agriculture  and  home  users,  and 
deterioration  of  water  system  conduits.  Health  ef- 
fects of  water  contamination  and  the  effectiveness 
of  conventional  water  treatment  processes  are  dis- 
cussed. (VerNoov-PTT) 
W88-06671 


FATE  AND  EFFECTS  OF  SEWAGE  SLUDGE  IN 
THE  COASTAL  MARINE  ENVIRONMENT:  A 
MESOCOSM  EXPERIMENT, 

Rhode  Island  Univ..  Kingston.  Graduate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06673 


GROWTH  RESPONSES  OF  NANNOCHLORIS 
OCULATA  DROOP  AND  PHAEODACTYLUM 
TRICORNUTUM    BOHLIN    TO   THE    HERBI- 
CIDE ATRAZINE  AS  INFLUENCED  BY  LIGHT 
INTENSITY  AND  TEMPERATURE  IN  UNTAL- 
GAL  AND  BIALGAL  ASSEMBLAGE, 
Illinois  Univ.,  Urbana. 
J.  M.  Mayasich.  E.  P.  Karlander,  and  D.  E. 
Terlizzi. 

Aquatic  Toxicology  AQTODG.  Vol.  10.  No.  4.  p 
187-197.  July  1987.  3  fig.  3  tab.  32  ref.  Maryland 
Experiment  Station  Project  MD-J-126.  Scientific 
Article  No.  A-4509,  Contribution  No.  7502. 

Descriptors:  'Plant  growth.  'Algae,  'Phytoplank- 
ton.  'Herbicides,  'Light  intensity,  'Temperature 
effects.  Species  diversity,  Atrazine. 

The  respective  growth  rates  of  Nannochloris  ocu- 
lata  Droop  and  Phaeodactylum  tricornutum 
Bohlin  were  determined  for  16  combinations  of 
temperature  (15  and  25  C).  light  intensity  (0.208 
and  1.352  mW/sq  cm)  and  atrazine  concentration 
(0,  15,  30  and  50  ppb)  in  unialgal  and  bialgal 
assemblages.  Generally  the  presence  of  P.  tricor- 
nuntum  significantly  (P  <  0.01)  depressed  the 
growth  of  N.  oculata  but  did  not  alter  the  magni- 
tudes of  its  responses  to  temperature,  light  intensity 
or  atrazine  concentration.  In  contrast,  the  presence 
of  N.  oculata  generally  resulted  in  significant  (P  < 
0.01)  enhancement  of  P.  tricornutum's  growth,  its 
responses  to  atrazine  and  the  interaction  between 
temperature  and  light  intensity.  Within  bialgal  as- 
semblages, the  magnitudes  of  the  interactions  be- 
tween temperature  and  light  intensity  and  tempera- 
ture and  atrazine  were  both  significantly  (P  < 
0.01)  greater  for  N.  oculata.  The  limited  impact  of 
these  interactions  in  the  case  of  P.  tricornutum 
contributed  to  its  domination  of  the  bialgal  assem- 
blage at  levels  of  temperature  and  light  intensity 
which  are  optimal  for  the  growth  of  N.  oculata. 
The  enhanced  sensitivity  of  N.  oculata  to  atrazine 
relative  to  that  exhibited  by  P.  tricornutum.  in 
common  habitats,  exposes  atrazine  potential  as  a 
threat  to  the  diversity  and  structure  of  natural 
phytoplankton  populations.  (Author's  abstract) 
W88-06677 


PISCINE  MACROPHAGE  AGGREGATE  PA- 
RAMETERS AS  HEALTH  MONITORS: 
EFFECT  OF  AGE,  SEX,  RELATIVE  WEIGHT, 
SEASON  AND  SITE  QUALITY  IN  LARGE- 
MOUTH  BASS  (MICROPTERUS  SALMOIDES), 
Georgia  Univ.,  Athens.  School  of  Forest  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-06678 


INTERACTIVE    EFFECTS    OF    A    CADMIUM 

STRESS,    A    SELENIUM    DEFICIENCY    AND 

WATER  TEMPERATURE  ON  THE  SURVIVAL 

AND  REPRODUCTION  OF  DAPHNIA  MAGNA 

STRAUS, 

Miami  Univ..  Oxford.  OH.  Dept.  of  Zoology. 

R.  W.  Winner,  and  T.  C.  Whitford. 

Aquatic  Toxicology  AQTODG.  Vol.  10.  No.  4.  p 

217-224.  July  19S7.  4  fig.  1  tab.  16  ref. 

Descriptors:  'Cadmium.  'Temperature  effects. 
'Water  pollution  effects.  'Daphnia,  'Reproduc- 
tion, 'Survival.  'Deficient  elements.  'Selenium. 
Spawning.  Eggs.  Interactive  effects. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution— Group  5C 


1'ho  interactive  effects  of  .1  Se  defu  iencj  und  .1 1  'd 
stress  on  Daphnia  magna  were  evaluated  111  SO  md 
2J  C  ovei  .1  !S  daj  exposure  I  Ik-  effects  ul  a  Si 
deficiency  and  of  .1  Co  stress  differed  .11  the  two 

temperatures     \   Si-  difii'icncv    had   no  ohserv  able 

direct  effecl  on  daphnids  maintained  at  20  C  but 
resulted  in  massive  abortions  of  eggs  in  animals 

maintained  .11   '  *■  1       \  C'd  siicss  caused  .111  im  lease 

in  mortality,  a  decrease  in  egg  production  and  a 
decrease  in  the  number  of  broods/female  al  SO  ( 
hni  had  no  effect  on  survival  at  25  C  Its  effecl  on 
reproduction  al  the  higher  temperature  was  an 
increase  in  the  abortion  rate  and  a  decrease  in  the 
number  of  broods  female  Based  on  total  young/ 
female,  Se-enriched  animals  were  more  sensitive  to 
a  Cd  stress  at  25  C.  and  Se-deficienl  animals  were 
more  sensitive  al  20  C.  This  was  because  Se- 
deprived  animals  were  more  sensitive  to  1.5  micro- 
grams Cd/l  than  control  animals  at  20  C  but  not 
at  25  C.  At  an  exposure  of  3  0  micrograms  Cd/L, 
Se-deprived  animals  were  more  sensitive  than  Se- 
enriched  animals  at  both  temperatures.  (Author's 
abstract) 
W88-06679 


TOXICITY  OF  CHROMIUM,  NICKEL  AND 
ZINC:  EFFECTS  OF  SALINITY  AND  TEMPER- 
ATURE, AND  THE  OSMOREGULATORY 
CONSEQUENCES  IN  THE  MYSID  PRAUNUS 
FLEXUOSUS, 

Stirling  Univ.  (Scotland)  Dept.  of  Biology. 
D  S  McLusky.  and  L  Hagerman. 
Aquatic  Toxicology  AQTODG,  Vol.  10.  No.  4,  p 
225-238.  July  1987.  9  fig.  20  tab.  2  ref. 

Descriptors:  "Toxicity,  "Chromium.  "Nickel, 
•Zinc.  "Salinity.  "Temperature  effects.  "Osmore- 
gulation. "Crustaceans.  Survival.  Osmotic  poten- 
tial. Mortality. 

The  effect  of  salinity  (4.5-27  parts  per  thousand) 
and  temperature  (5  and  15  C)  on  the  acute  toxicity 
of  chromium,  nickel  and  zinc  to  the  mysid  crusta- 
cean Praunus  flexuosus  (Muller)  has  been  investi- 
gated, at  time  intervals  up  to  300  h.  Increased 
metal  concentration  led  to  reduced  median  surviv- 
al time.  Increased  temperature  and  salinities  above 
or  below  the  isosmotic  point  led  to  reduced  median 
survival  times  at  a  given  metal  concentration  and 
reduced  median  lethal  concentrations  of  metals. 
The  effect  of  salinity  on  metal  toxicity  has  been 
clearly  linked  to  disruption  of  the  normal  pattern 
of  hyper/hypo-osmoregulation.  The  death  of  ani- 
mals in  chromium  or  zinc  solutions  may  be  related 
to  a  progressive  decrease  in  the  ability  of  the 
animals  to  osmoregulate,  with  the  rate  of  osmotic 
decline  related  to  the  median  survival  time,  or  the 
loss  of  osmoregulatory  ability  may  be  a  secondary 
effect  of  metal  poisoning  and  dying.  Nickel  was 
less  toxic  than  either  chromium  or  zinc  and  to  have 
less  effect  on  osmoregulation.  (Author's  abstract) 
W88-O668O 


MORTALITY  AND  QUANTITATIVE  ASPECTS 
OF  STORAGE  CELL  UTILIZATION  IN  MUS- 
SELS, MYTILUS  EDULIS,  FOLLOWING  EX- 
POSURE TO  DIESEL  OIL  HYDROCARBONS, 

Institute    for    Marine    Environmental     Research, 

Plymouth  (England). 

D.  M.  Lowe,  and  R.  K.  Pipe. 

Marine  Environmental  Research  MERSDW,  Vol. 

22,  No.  4,  p  243-251.  1987.  2  fig,  21  ref. 

Descriptors:  "Oil  spills.  "Mortality.  "Nutrient  re- 
quirements. "Fertility,  "Mussels.  "Fuel.  "Hydro- 
carbons, "Adaptation,  Oil  pollution.  Tolerance. 
Resistance.  Animal  physiology. 

These  investigations  assess  the  consequences  of  a 
resistance  strategy  for  the  nutrient  storage  matrix 
in  mussels  involving  the  reallocation  of  reserves 
previously  directed  toward  gamete  production,  on 
exposure  to  low-level,  chronic  diesel  oil  hydrocar- 
bons using  stereological  techniques.  In  addition, 
the  extent  to  which  survival  is  dependent  upon  the 
levels  of  these  reserves  at  the  moment  of  hydrocar- 
bon insult  is  also  investigated.  The  results  indicate 
that  hydrocarbon  exposure  leads  to  a  reduction  in 
the  levels  of  storage  reserves,  an  increase  in  gamete 
atresia  (degeneration)  and  resorption  but,  as  a 
result  of  this,  the  storage  pool  is  partially  replen- 


ished and,  in  Ihe  slum  term,  tin  , mils  an  bi  Iti 

ibli    lo  tolerate  the  hydrocarbon  insult    (Author's 

abstract) 

W88  06681 


RELATIONSHIPS  BETWEEN  MACROALGAL 
BIOMASS  \ND  NUTRIENT  CONCENTRA- 
TIONS IN  A  HYPERTROPHIC  ARIA  OF  THE 

\  INK  1    I    IGOON, 

Venice  Univ,  (Italy).  Dept   of  Environmental  Sci 

em  1 

A.  SO  iso.  A    Maicomini,  and  II    I'avoni. 

Marine  Environmental  Research  MERSDW    Vol 

22.  No.  4.  p  297-312,   19X7,  6  fig.   I   tab,   33  ref. 

Italian    National    Research   Council   (CNR)   Grant 

Nov  84.00175.03  and  86.01727.03. 

Descriptors:  "Biomass.  "Aquatic  productivity, 
"Venice.  "Algae,  "l'hytoplankton.  *Eutrophica- 
tion,  Decomposition,  Sedimentation,  Nitrogen. 
Phosphorus.  Chlorophyll.  Essential  nutrients,  La- 
goons, 

Macroalgae  biomass  and  concentrations  of  nitro- 
gen, phosphorus  and  chlorophyll  a  were  deter- 
mined weekly  or  biweekly  in  water  and  sediments, 
during  the  spring-summer  of  1985  in  a  hypertroph- 
ic area  of  the  lagoon  of  Venice.  Remarkable  bio- 
mass production  (up  to  286  g/sq  m/day,  wet 
weight),  was  interrupted  during  three  periods  of 
anoxia,  when  macroalgal  decomposition  (rate:  up 
to  1000  g/sq  m/day)  released  extraordinary 
amounts  of  nutrients.  Depending  on  the  macroal- 
gae distribution  in  the  water  column,  the  nutrients 
released  in  water  varied  from  3.3  to  19.1  micro- 
grams-at/L  for  total  inorganic  nitrogen  and  from 
1.8  to  2.7  micrograms-at/L  for  reactive  phospho- 
rus. Most  nutrients,  however,  accumulated  in  the 
surficial  sediment  (up  to  0.640  and  to  3.06  mg/g  for 
P  and  N  respectively)  redoubling  the  amounts 
already  stored  under  aerobic  conditions.  Phyto- 
plankton.  systematically  below  5  mg/cu  m  as  Chi. 
a.  sharply  increased  up  to  100  mg/cu  m  only  after 
the  release  of  nutrients  in  water  by  anaerobic  ma- 
croalgal decomposition.  During  the  algal  growth 
periods,  the  N:P  atomic  ratio  in  water  decreased  to 
0.7,  suggesting  that  nitrogen  is  a  growth-limiting 
factor.  This  ratio  for  surficial  sediment  was  be- 
tween 6.6  and  13.1,  similar  to  that  of  macroalgae 
(8.6-12.0).  (Author's  abstract) 
W88-06683 


REED  (PHRAGMITES  AUSTRALIS  (CAV.) 
TRIN.  EX  STEUD.)  GROWTH  UNDER  CONDI- 
TIONS OF  INCREASING  EUTROPHICATION 
OF  LAKE  MIKOLAJSKIE, 

Polish  Academy  of  Sciences,   Mikolajki.   Inst,  of 

Ecology. 

J.  Krolikowska. 

Ekologia  Polska  ELPLBS.  Vol.  35.  No.  1,  p  209- 

217.  1987.  5  fig,  1  tab,  22  ref.  Polish  Academy  of 

Sciences  Project  MR  11/15. 

Descriptors:  "Aquatic  plants.  "Eutrophication. 
"Reeds.  "Eutrophic  lakes.  "Seasonal  variation. 
"Biomass,  "Algae.  Littoral  zone.  Growth  rates. 
Population  density.  Poland. 

Seasonal  changes  of  reed  production  indices  with 
special  consideration  to  plant  density,  length  of 
shoots  and  biomass  of  aboveground  parts,  were 
analysed  in  1985  in  the  reed-belt  of  Lake  Mikolajs- 
kie.  In  comparison  with  1967,  the  reed-belt  area, 
density  and  biomass  decreased  mainly  as  a  result  of 
mechanical  damage  of  shoots  by  filamentous  algae 
abundantly  accumulating  in  the  littoral  of  emer- 
gent plants.  (Author's  abstract) 
W88-06684 


EFFECT  OF  NITRATE  IN  STREAM  WATER 
ON  THE  RELATIONSHIP  BETWEEN  DENI- 
TRIFICATION  AND  NITRIFICATION  IN  A 
STREAM-SEDIMENT  MICROCOSM, 

Oxford  Univ  (England).  Soil  Science  Lab. 

J.  G.  Cooke,  and  R.  E.  White 

Freshwater  Biology  FWBLAB.  Vol.  18,  No.  2,  p 

213-226.  October  1987.  8  fig.  1  tab.  27  ref. 

Descriptors:  "Nitrates,  "Nitrification.  "Path  of  pol- 
lutants.   "Sediment-water   interfaces.    "Denitrifica- 


11, hi,      *l  )issolved      oxygen       O      ;cn       lemu 

Sue. nns.  Simulutii m,  Nitrogen  compo I     Mi 

coxm  studies 

Microcosm  expet  intents  were  curried  oul  lo  simii 
late  the  conditions  occurring  .11  thi    ■■  atct  sediment 

interface  ol   .1  sin. mi  dn ng   agricultural   land 

Constant  bniind.ns  conditions  were  attained  by 
passing  synthetic  'stream  water',  saturated  with 
dissolved  oxygen  and  containing  1  mmol  N03  "s 
pei  cubic  dm  (01  I  mmol  Cl{-)  pet  1  ubii  dm, 
control),  once  onlj  over  Ihe  sedimeni  surface 
Measurements  wen-  made  ol  inorganic  N  (nitrate, 
nitrite,  ammonium),  redox  potential,  potential  d>  ni 
trificaiion  and  nitrification  activities,  and  readily 
miner. ill/. ible  carbon  sediment  profiles  .11  three  in 
Cubation  limes  up  to  24  days     I  lie  peaks  in  ilcnitri- 

fication  and  nitrification  activity  moved  down  the 
profile  with  tune  in  the  nitrate-treated  sediment, 
but  stayed  relatively  stationary  in  the  control  treat- 
ment. Although  the  /one  of  nitrification  was  re- 
stricted to  the  top  2-3  mm  of  sedimeni  in  the 
control  treatment,  high  lluses  of  both  dissolved 
oxygen  and  NH4-N  maintained  a  high  nitrifier 
activity  within  this  /one  for  the  duration  of  the 
experiment  Increases  in  denitrifier  activity  imme- 
diately below  the  nitrifier  activity  peak  indicated 
that  a  coupled  nitrification-denitrification  sequence 
was  operating  in  both  the  control  and  nitrate- 
treated  sediment.  The  greater  depth  of  nitrification 
when  nitrate  was  present  in  the  'stream  water'  was 
attributed  to  a  feedback  mechanism  in  which  en- 
hanced denitrification  in  the  sediment  reduced  the 
local  demand  for  oxygen  and  permitted  dissolved 
oxygen  to  diffuse  further  into  the  sediment.  The 
progressively  greater  depth  to  which  oxygen  pene- 
trated caused  the  contiguous  peaks  of  potential 
nitrifier  and  denitrifier  enzyme  activity  to  migrate 
farther  from  the  interface.  However,  diffusion  rates 
of  the  reactants  limited  the  depth  to  which  these 
coupled  reactions  could  extend.  The  possible  effect 
of  this  feedback  mechanism  on  the  nitrate  status  of 
natural  sediment-stream  water  systems  is  briefly 
discussed.  (Author's  abstract) 
W88-06687 


FAUNAL  AND  CHEMICAL  DYNAMICS  OF 
SOME  ACID  AND  ALKALINE  NEW  ZEALAND 
STREAMS, 

Canterbury   Univ.,   Christchurch  (New   Zealand). 

Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-O6688 


DIET  OF  THE  LEECHES  ERPOBDELLA  OC- 
TOCULATA  (L)  AND  HELOBDELLA  STAGNA- 
LIS  (L)  IN  A  LOTIC  HABITAT  SUBJECT  TO 
ORGANIC  POLLUTION, 

Trinity  Coll..  Dublin  (Ireland).  Dept.  of  Zoology 
For  primary  bibliographic  entry  see  Field  2H. 
W88-06690' 


EFFECTS  OF  SIMULATED  AMMONIUM  SUL- 
PHATE AND  SULPHURIC  ACID  RAIN  ON 
ACIDIFICATION,  WATER  QUALITY,  AND 
FLORA  OF  SMALL-SCALE  SOFT  WATER  SYS- 
TEMS, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 
Aquatic  Ecology 

J.  A.  A.  R.  Schuurkes,  M.  A.  Elbers.  J.  J.  F. 
Gudden.  and  J.  G.  M.  Roelofs. 
Aquatic   Botany   AQBODS.   Vol.   28.   No.   3-4.   p 
199-226,  August  1987.  1 1  fig.  4  tab.  58  ref. 

Descriptors:  "Water  pollution  effects.  "Aquatic 
plants.  "Acid  rain.  "Sulfuric  acid.  "Ammonium 
sulfate.  "Water  quality.  "Air  pollution  effects. 
Flora.  Eutrophication,  Nitrification,  Calcium.  Iron, 
Managanese.  Aluminium.  Zinc,  Cadmium. 

In  a  greenhouse,  seven  identical  small-scale  ecosys- 
tems, simulating  hydrologically  isolated  lentic  soft 
waters,  were  exposed  to  different  artificial  rain 
solutions  during  a  2  year  period.  Two  major  types 
of  rain  were  used,  one  being  sulfuric  acid  rain  (pH 
5.6-3.5)  containing  nitrate,  the  other  being  rain  (pH 
5.6)  containing  ammonium  sulfate.  The  treatments 
with  ammonium  sulfate  caused  remarkable  changes 
in   water  quality   and   flora;   pH  decreased   to   3.5. 
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whereas  both  ammonium  and  sulfate  accumulated. 
Nitrification  of  ammonium  appeared  to  be  the 
dominant  acidifying  process.  Concentrations  of  Ca, 
Fe.  Mn.  Al.  Cd.  and  Zn  increased  as  a  result  of 
acidification.  In  the  acidified  systems  exposed  to  a 
high  deposition  of  ammonium  sulfate,  typical  soft 
water  plants,  such  as  Litorella  uniflora  (L.) 
Aschers.,  disappeared  and  a  luxuriant  growth  of 
both  Sphagnum  cuspidatum  Ehrh.  e\  Hoffm..  and 
Juneus  bulbosus  L.  occurred.  The  microflora  com- 
munity also  altered  remarkably,  with  the  filamen- 
tous green  algae.  Oedegonium  spp.  and  Moigeotia 
spp..  becoming  dominant.  The  quantitative  impor- 
tance of  airborne  ammonium-induced  acidification 
and  eutrophicatiori  of  surface  waters  in  the  Nether- 
lands is  discussed.  For  the  survival  of  the  biocoen- 
oses  of  oligotrophia-  soft  waters,  total  inputs  of  acid 
and  ammonium-nitrogen  not  exceeding  250  and 
1380  mol/ha/  year,  respectively,  are  suggested. 
Internationally,  more  attention  should  be  focused 
on  the  role  of  atmospheric  ammonium  deposition 
in  the  acidification  problem.  (Authors  abstract) 
W88-06699 


GROWTH  OF  SELENASTRUM  CAPRICORNU- 
TUM  IN  THE  PRESENCE  OF  SYNTHETIC 
SURFACTANTS, 

Helsinki  Univ.  (Finland).  Dept.  of  Botany. 

H.  Nyberg. 

Water  Research  WATRAG.  Vol.  22.  No.  2,  p  217- 

223.  February  1988.  5  tab.  46  ref. 

Descriptors:  *Water  pollution  effects.  *Algae. 
*Chlorophyta.  *Selenastrum  capricornutum,  *Sur- 
factants.  Toxicity. 

The  green  alga  Selenastrum  capricornutum  was 
cultured  in  a  synthetic  liquid  medium  and  its  yield 
was  studied  in  the  presence  of  28  different  synthet- 
ic surfactants.  The  surfactants  were  used  in  differ- 
ent concentrations  depending  on  their  inhibitory 
effects.  The  tested  compounds  could  be  grouped 
into  three  types  according  to  their  effect  on 
growth:  "mild"  "hard'  and  'very  hard'  surfactants. 
The  concentrations  used  were  0-500  ppm  for 
•mild-.  0-50  (-lOO)ppm  for  'hard'  and  0-10  ppm  for 
'very  hard'  surfactants.  The  surfactants  belonged 
to  several  common  types.  Electrically,  they  were 
nonionic  (13  compounds),  anionic  (9),  cationic  (3) 
and  amphoteric  (3).  The  cationics  and  amphoterics 
were  somewhat  inhibitory,  but  some  nonionics  in- 
creased the  growth  of  S.  capricornutum  at  the 
concentrations  tested.  The  relationships  between 
the  effects  on  growth  and  the  chemical  structure 
and  behavior  of  the  surfactants  are  discussed.  (Au- 
thor's abstract) 
W88-06767 


TOXICITY  OF  PHENOL  TO  ASEI.LUS  AQUA- 
TICUS  (L.):  EFFECTS  OF  TEMPERATURE 
AND  EPISODIC  EXPOSURE, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
D.  W.  Green.  K.  A.  Williams.  D.  R.  Hughes,  G. 
A.  Shaik,  and  D.  Pascoe. 

Water  Research  WATRAG.  Vol.  22,  No.  2.  p  225- 
231.  February  1988.  4  fig,  4  tab,  25  ref.  EEC 
Contract  ENV  484.81  UK(H). 

Descriptors:  *Water  pollution  effects.  *Crusta- 
ceans.  Tsopods.  *Pheno)s,  Toxicity,  Temperature 
effects.  Asellus  aquaticus. 

The  toxicity  of  phenol  to  the  freshwater  crusta- 
cean Asellus  aquaticus  was  assessed  by  use  of  three 
response  criteria  (immobilization,  paralysis  and 
mortality).  Median  response  times  were  longer  (i.e. 
phenol  appeared  less  toxic)  at  higher  temperatures. 
Immobilized  animals  were  able  to  recover  from 
brief  periods  of  exposure  if  placed  in  clean  water, 
the  rate  of  recovery  being  dependent  upon  expo- 
sure time,  exposure  concentration  and  temperature 
during  exposure  and  recovery  periods.  This  indi- 
cates that,  in  the  absence  of  further  phenol  uptake, 
detoxification  mechanisms  are  adequate  to  deal 
with  the  toxicant.  (Sand-PTT) 
W88-06768 


SEASONAL  SHIFTS  IN  THE  GRAIN  SIZE  OF 
SETTLING  PARTICLES  IN  LAKE  CON- 
STANCE, 


Konstanz    Univ.    (Germany.    F.R.).    Limnological 

Inst. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-06772 


TUBIFICID  BEHAVIOR   AS  A  STRESS   INDI- 
CATOR, 

Massachusetts  Univ..  Amherst.   School  of  Public 

Health. 

R.  A.  Coler.  M.  S.  Coler.  and  P.  T  Kostecki. 

Water  Research  WATRAG.  Vol.  22,  No.  2.  p  263- 

267.  February  1988.  2  fig.  1  tab,  1 1  ref. 

Descriptors:  *Water  pollution  effects,  *Tubificids. 
♦Toxicity,  *Bioindicators.  Behavior. 

An  inexpensive,  rapid  protocol  was  developed  to 
assess  water-borne  insults  by  integrating  sewage 
worm  (tubificid)  regulatory  behavior  with  in- 
creased oxygen  consumption.  Data  are  provided  to 
demonstrate  how  oxygen  uptake  rates  in  tubificid 
worms  can  be  correlated  with  behavior  to  identify 
chronic  levels  of  toxicity.  When  flow  rate  to  the 
treatment  replicates'  respiratory  chambers  was 
dropped  from  1.71  to  0.65  ml/min.  the  respiration 
rales  decreased  significantly  from  0.31  to  0.17  mg 
02/g/h  respectively.  Concomitantly,  the  treat- 
ments initially  mobilized  compensatory  ventilation 
measures  but  subsequently  exhibited  avoidance  be- 
havior. The  controls  continued  to  remain  dispersed 
and  unagitated.  It  is  suggested  that  this  technique 
could  be  applicable  to  the  rapid  screening  of  sus- 
pect waters.  (Sand-PTT) 
W88-06774 


PERTURBATION  BASED  MODEL  OF  HEAT- 
INDUCED  SUPPRESSION  OF  RIVER  ICE, 

Concordia     Univ..     Loyola     Campus,     Montreal 

(Quebec).  Dept.  of  Civil  Engineering. 

S.  Sarraf,  and  W.  Saleh. 

Nordic  Hydrology  NOHYBB,  Vol.  18,  No.  4/5.  p 

221-236.  1987.9  fig,  1  tab,  12  ref. 

Descriptors:  *Ice  cover,  *Rivers,  *Streams, 
*Mathematical  models,  *Water  temperature, 
*Waste  heat,  *Thermal  pollution.  Temperature  ef- 
fects. Heated  water.  Hydrodynamics. 

The  study  of  the  thermal  response  of  ice  covered 
streams  to  an  effluent  of  high  temperature,  or  of 
fast  moving  water,  has  been  of  considerable  inter- 
est to  those  concerned  with  hydraulic  systems, 
environmental  effects,  and  navigational  routes  in 
cold  regions.  The  discharge  of  tributary  thermal 
effluents  into  cold  region  rivers  may  alter  the 
thermal  and  hydrodynamic  conditions  of  ice  cover 
progression  and  create  reaches  of  open  water  in 
the  ice  throughout  the  winter.  An  analytical  ap- 
proach, based  on  perturbation  techniques,  devel- 
oped and  tested  concerning  the  suppression  of  ice 
cover  and  the  migration  of  its  fronts.  The  upstream 
and  downstream  ice  edges  were  determined  for 
two  cases  of  steady  non-uniform  flow.  Conditions 
for  the  suppression  of  the  ice  cover  were  also 
obtained  based  on  the  relative  positions  of  the 
upstream  and  downstream  edges.  Comparison  with 
field  data  shows  a  good  agreement  with  the  formu- 
lation incorporating  the  thermal  effluent  velocity. 
(Author's  abstract) 
W88-06807 

5D.  Waste  Treatment  Processes 


SPATIAL  DEPENDENCE  OF  SOIL-WATER 
POTENTIALS  ASSOCIATED  WITH  SEPTIC 
SYSTEMS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agronomy. 
G.  V.  Wilson,  H.  D.  Scott,  and  D.  B.  Marx. 
Soil  Science  SOSCAK,  Vol.  144.  No.  3.  p  159-166, 
September  1987.  7  fig.  1  tab.  21  ref. 

Descriptors:  Soil  disposal  fields,  *  Model  studies, 
*Soil  properties,  *Water  potentials.  *Septic  sys- 
tems, *Spatial  dependence.  Anisotropy,  Statistical 
analysis,  Kriging,  Drift. 

Soil  properties  are  commonly  continuous  to  some 
extent  and  may  exhibit  spatial  dependence.  Struc- 
tural analysis  was  performed  on  soil-water  pressure 


potentials  associated  with  two  designs  of  septic 
systems:  a  single-linc-source  filler  field  fed  by 
gravity,  and  a  triple-line-source  filter  field  fed  by 
pressure.  Semivariograms  were  calculated  and 
found  to  be  anisotropic  and  similar  for  both  septic 
systems.  The  nugget  was  zero  for  all  days  tested. 
The  semivariance  in  the  horizontal  direction  was 
smallest,  assumed  to  be  isotropic,  and  considered 
to  represent  the  true  spatial  dependence.  The  true 
spatial  dependence  was  described  by  the  linear 
model  with  slopes  ranging  from  0.02-2.74  sq  m  of 
potential  per  meter  of  distance  for  the  single-line 
system  and  from  0.006-1.45  sq  m  of  potential  per 
meter  of  distance  for  the  triple-line  system.  The 
semivariance  in  the  vertical  direction  was  greatest 
due  to  drift  present  in  these  data.  Sensitivity  analy- 
sis of  the  effects  of  drift  removal  was  performed 
with  universal  kriging.  Quadratic  drift  was  intu- 
itively relevant;  however,  three  expressions  for  the 
drift  were  analyzed,  i.e.,  quadratic  drift,  linear 
drift,  and  no  drift.  Soil-water  pressure  potentials 
were  jackknifed  and  compared  to  the  measured 
values  by  calculating  residuals.  Quadratic  drift  had 
the  lowest  mean  residual  and  was  within  1%  of  the 
mean  of  the  measured  values.  However,  the  devi- 
ations from  the  linear  and  no-drift  cases  were  also 
small  and  within  7%  of  the  measured  mean.  Over- 
laying contour  lines  of  the  kriged  soil-water  pres- 
sure potentials  revealed  that  practical  differences 
in  the  three  drift  expressions  were  negligible. 
When  a  visible  difference  existed,  it  was  less  than 
the  standard  deviations  of  the  estimations  and 
therefore  not  significant.  It  was  concluded  that  in 
kriging  soil-water  potentials  for  these  septic  sys- 
tems drift  can  be  ignored.  (Author's  abstract) 
W88-05926 


SAN  DIEGO'S  PUMP  STATION  64:  AN  I/I 
SUCCESS  STORY, 

Brown  and  Caldwell.  Pleasant  Hill.  CA. 

R.  C.  Fedotoff.  and  P.  H.  Bellows. 

Water  Engineering  and  Management  WENMD2, 

Vol.  134,  No.  11.  p  30-33,  November  1987. 

Descriptors:  *Wastewater  collection,  *Wastewater 
facilities,  *Pumping,  *Sewer  infiltration,  *Ground- 
water  movement,  San  Diego.  California,  Rainfall 
infiltration.  Monitoring,  Infiltration  rate.  Infiltra- 
tion, Rainfall,  Public  relations,  Wastewater,  Mu- 
nicipal wastewater. 

Pump  Station  64,  a  major  wastewater  pumping 
station  which  serves  the  northwest  part  of  the  city 
of  San  Diego,  California,  failed  several  times  caus- 
ing overflows  into  a  nearby  lagoon  and  the  Pacific 
Ocean.  Previous  investigations  revealed  significant 
infiltration/inflow  (I/I)  problems  in  Station  64's 
wastewater  collection  system  which  were  aggra- 
vated by  the  little  rain  (less  than  10  inches  annual- 
ly) received  in  San  Diego.  When  rain  fell,  I/I 
dramatically  increased  the  peak  flows  that  reach 
the  pumping  station.  Sixty  monitoring  sites  which 
were  distributed  throughout  the  100  square  mile 
collection  area  were  selected  and  the  flows  were 
measured  by  new  equipment  that  monitored  both 
depth  and  velocity.  The  monitor  selection  and 
installation  and  data  acquisition  procedures  are  de- 
tailed. The  study  data  show  that  most  infiltration 
to  the  Pump  64  collection  system  is  from  ground- 
water entering  trunk  lines  that  follow  canyon  beds; 
flow  data  identified  the  general  problem  areas. 
Follow-up  source  detection  studies  to  determine 
the  appropriate  rehabilitation  method  were  recom- 
mended and  accomplished  along  with  an  extensive 
public  education  program.  Improvements  at  Pump 
Station  64  neared  completion  recently  and  the 
project  was  considered  a  success  by  city  officials 
and  local  water  quality  agencies.  (Wood-PTT) 
W88-05965 


ALTERNATIVE         SEWER  EVALUATION 

METHOD  ELIMINATES  DIGGING, 

For    primary    bibliographic    entry    see    Field    8G. 
W88-05967 


CONTROLLED    SAMPLING    PROGRAM    IM- 
PROVES USER  FEE  STRUCTURE, 

Environment  2000.  Inc.,  Bellevue,  Nebraska. 
For  primary  bibliographic  entry  see  Field  7B. 
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\\  SS  05968 


il  \K\  ESTING     Ol      s(  I  Nl  Di  sMl  s     oiu  |. 

Oils   in   WASTEWATERS:   AUTO-  OR   IHO- 

FLOCCUI  \iidn. 

Laval  l Mm  .Quebec  Depi  de  Biologic 

•\  1  avoie,  and  J  ill-  la  Noue 

Biotechnology  and  Bioengineering  BIBIAU,  Vol 

10.  No  7.  n  852-859,  November  1987  8  fig,  2  tab. 

27  ref 

Descriptors:  'Algae  harvesting.  'Wastewater 
treatment,  'Autoflocculation,  •Bioflocculation. 
'Algae,  Plocculation,  Tertiary  wastewater  treat- 
ment.  Biological  wastewater  treatment,  Polymers, 
Effluents,  Ions.  Sedimentation,  Density  stratifica- 
tion. Biomass, 

Autoflocculation  and  bioflocculation  are  consid- 
ered to  be  the  most  promising  means  for  Ihe  eco- 
nomical harvesting  of  microatgae.  Therefore,  these 
phenomena  were  studied  with  cultures  o(  Sccn- 
edesmus  obliquus  produced  during  biological  terti- 
ary wastewater  treatment.  The  quantity  of  extra- 
cellular polymers  produced  during  aging  of  the 
cultures  prosed  insufficient  to  initiate  biofloccula- 
tion while  the  concentration  of  Ca(2  +  )  and 
P04(3-)  of  the  treated  effluent  were  too  low  to 
induce  autoflocculation.  It  was  shown,  however, 
that  the  algae  sediment  more  rapidly  upon  aging, 
possibly  as  a  result  of  increased  cell  density.  The 
use  of  density  gradients  made  with  Percoll  (a  col- 
loidal solution  of  silica  particles)  allowed  measure- 
ment of  the  true  cell  density  and  showed  that  this 
increases  when  cultures  enter  the  declining  growth 
phase.  The  quality  of  the  biomass  thus  harvested  is. 
however,  considerably  impaired;  protein  content 
decreases  from  62.7%  (dry  weight)  during  the 
exponential  growth  phase  (day  5)  to  14%  at  the 
end  of  cultures  (dav  21).  (Author's  abstract) 
W88-05973 


ANAEROBIC  DIGESTION  OF  WOOD  ETHA- 
NOL  STILLAGE  USING  UPFLOW  ANAERO- 
BIC SLUDGE  BLANKET  REACTOR, 

New  Zealand  Forest  Service.  Rotorua.  Forest  Re- 
search Inst. 

I.  J.  Callander.  T.  A.  Clark,  and  P.  N.  McFarlane. 
Biotechnology  and  Bioengineering  BIBIAU,  Vol. 
30.  No.  7.  p  896-908,  November  1987.  13  fig,  7  tab, 
30  ref. 

Descriptors:  'Anaerobic  digestion.  'Stillage, 
♦Wastewater  treatment,  'Biological  treatment. 
♦Industrial  wastewater.  Alcohols,  Organic  loading. 
Waste  load.  Chemical  oxygen  demand.  Biological 
oxygen  demand.  Wastewater.  Color  removal. 
Methane. 

The  anaerobic  digestion  of  wood  ethanol  stillage  in 
an  upflow  anaerobic  sludge  blanket  (UASB)  reac- 
tor was  studied.  At  organic  loading  rates  below  16 
kg  COD/cu  m/day  the  reactor  performed  effec- 
tively, achieving  soluble  COD  and  BOD  removals 
in  excess  of  86  and  93%.  respectively.  Removal  of 
color  averaged  40%.  At  a  loading  rate  of  16  kg/cu 
m/day  the  methane  yield  was  0.302  L  CH4  (STP)/ 
g  COD  removed,  and  the  observed  cell  yield  was 
0.112  g  VSS/g  COD  removed.  Operation  of  the 
reactor  at  higher  loading  rates  was  unsuccessful. 
Nitrogen,  phosphorus,  and  alkalinity  were  supple- 
mented. No  additions  of  the  essential  trace  ele- 
ments Fe,  Co,  and  Ni  were  required.  (Author's 
abstract) 
W88-05974 


REMOVAL  OF  TWO  CHLORINATED  COM- 
POUNDS FROM  SECONDARY  DOMESTIC  EF- 
FLUENT BY  A  THIN  FILM  TECHNIQUE, 

Florida  Inst,  of  Tech..  Melbourne.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
F.  E.  Dierberg.  N.  A.  Goulet.  and  T.  A.  DeBusk 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
16.  No.  4.  p  321-324,  October-December  1987  2 
fig,  1  tab,  14  ref.  DOE  Contract  DE-AC05- 
85ER80259. 

Descriptors:  "Thin  films,  'Chlorinated  hydrocar- 
bons. 'Wastewater  treatment,  'Pennywort,  Haz- 
ardous materials.  Secondary  wastewater.  Florida. 


\I.k  i  op  In  Us.     Monocliloi.ini  1 1  ic.     I  )u  liloiophcuol. 

Waste  load.  Domestic  wastewatei 

Removal  ^t'  two  chlorinated  compounds  from  sec- 
ondary domestic  wastewatei  was  examined  in  cen- 
tral Florida  using  foui  thin-film  raceways  (7.32  m 
long  by  1.22  in  wide  by  4  0  cm  deep)  containing 
the  aquatic  macrophyte  pennyworl  (Hydrocotyle 

uniln-ll.it. i  I  )  I  wo  of  the  raceways  received  sec- 
ondary effluent  umended  with  5.0  milligrams/liter 
of  monochloramine  plus  1.0  milligram/litei  of  2,4- 
dichlorophenol  (2.4-DCP)  and  two  raceways  re 
ceived  secondary  effluent  only  (controls).  Mass 
balances  indicated  HHi',  removal  of  monochlora- 
mine and  >9595  removal  for  2,4-DCP  after  load- 
ings of  25  2  and  6. 1  gianis/sq  m,  respectively.  Over 
the  60-day  Studj  Ihe  potential  of  aquatic  macro- 
pin  Ic  based  thin  film  systems  for  reducing  concen- 
trations Of  chlorinated  compounds  to  acceptable 
levels  under  high  wastewater  loadings  and  short 
residence  times  (approximately  10  hours)  when 
tested  under  long-term,  continuous  feed  conditions 
was  demonstrated.  Pennywort  is  not  an  overly 
productive  aquatic  macrophyte  and.  therefore. 
only  needs  to  be  harvested  or  thinned  once  or 
twice  a  year  to  maintain  standing  crop  health. 
Because  contaminants  such  as  2.4- DCP  and  chlora- 
mines  apparently  do  not  accumulate  in  plant  tis- 
sues, the  removal  of  the  contaminants  by  the 
pennywort  thin-film  system  does  not  create  a  solid 
waste  (plant  biomass)  disposal  problem.  It  is  sug- 
gested that  the  thin-film  system  can  be  used  as  an 
economic  alternative  to  the  more  expensive  dech- 
lorinating  agents  for  reducing  toxic  chlorine  re- 
siduals and  chlororganics  in  sewage  effluents.  It 
has  the  further  advantage  over  chemical  dechlorm- 
ating  agents  of  not  deoxygenating  the  water. 
(Wood-PTT) 
W88-05977 


PHOSPHORUS  RENOVATION  OF 

WASTEWATER  BY  OVERLAND  FLOW  LAND 
APPLICATION, 

Maryland  Univ..  College  Park.  Dept.  of  Agrono- 
my. 

F.  S.  Payer,  and  R.  R.  Weil. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
16,  No.  4.  p  391-397,  October-December  1987.  1 
fig,  6  tab.  22  ref. 

Descriptors:  'Phosphorus  removal,  'Land  dispos- 
al, 'Wastewater  treatment.  Wastewater,  Overland 
flow.  Grasses,  Hydraulic  loading.  Effluents. 
Wastewater  renovation.  Runoff.  Bioaccumulation, 
Plant  uptake. 

An  operating  overland  flow  wastewater  system 
was  studied.  Three  treatments  were  imposed  on 
the  Reed  canarygrass  (Phalaris  arundinacea  L.) 
cover:  cut  four  times  per  year  and  harvest  residue 
(treatment  1);  cut  four  times  per  year  and  leave 
residue  (treatment  2);  and  cut  one  time  per  year 
and  leave  residue  (treatment  3).  Effluent  was  sam- 
pled at  6.  12.  18.  and  37  m  from  the  point  of 
application  as  well  as  from  final  collection  weirs 
and  spray  nozzles.  Samples  were  collected  at  the 
beginning  and  the  end  of  four  continuous  applica- 
tion periods,  which  were  followed  by  rest  periods 
of  4  to  6  weeks.  Hydraulic  loadings  were  14  to  20 
cm/week  (0.035  cu  m/m/hour)  of  effluent  contain- 
ing 1.6  milligrams  P/liter.  The  removal  rates  for 
total  P  for  three  periods  ranged  from  62  to  72%, 
but  there  was  no  net  total  P  removal  during  the 
first  period  (July).  The  removal  rate  for  dissolved 
P  was  significantly  greater  at  the  end  than  at  the 
beginning  of  the  application  period  in  three  out  of 
four  cases.  Following  the  season's  final  cutting  in 
the  fall,  treatment  1  was  significantly  more  effi- 
cient than  treatment  3  for  the  removal  of  mass 
ortho-P.  Plant  uptake  accounted  for  45%  of  the 
total  P  annually  removed  by  the  system.  It  is 
suggested  that  more  intensive  cutting  and  harvest- 
ing might  further  improve  P  removal  rates.  On 
several  occasions,  dissolved  P  concentration  was 
greater  on  the  6-m  flow  distance  than  in  the  influ- 
ent applied.  The  dispersed  condition  of  the  surface 
soil/thatch  apparently  affected  P  removal  process. 
In  general,  the  extended  periods  of  continuous 
application  did  not  appear  to  reduce  the  system's 
capacity  for  P  removal  and  offered  some  manage- 
ment flexibility.  (Author's  abstract) 
W88-05986 
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PLANT  OF  A  PETROCHEMICAL  INDl  STRY: 

INVOLVEMENT  OF  IHOI  \(  iok  in  si  I  DGE 

BULKING, 

Indian  Petrochemicals  Corp   I  Id  .  Baroda  (India) 

M  Singh,  .mil  I   I)  Desai 

Journal   of   Fermentation    ["echnolog)    II  III)-, 

Vol.  65.  No  6,  p  731-733,  December  1987   2  fig.  I 

tah.  14  ref 

Descriptors:    'Wastewater    treatment,    'Chemical 

wastewater.  'Settling  velocity,  'Activated  sludge 
process.  'Hulking  sludge.  'Sludge.  Cyanide.  Bio- 
logical wastewater  treatment.  Acrj  lonilrilc.  Acry- 
lales.  Organic  compounds, 

Poor  sludge  settling  was  observed  during  the  treat- 
ment of  effluent  from  acryloiuuilc  and  acrvlales 
manufacturing  plants  using  an  extended  aeration 
activated  sludge  process.  The  influent  wastewater 
contained  25.000  mg/hter  COD.  15-20  mg/liter 
cyanide,  and  20-30  mg/liter  each  of  acrylonitrile, 
acetonitrile,  and  acetone/acrolein.  Excellent  set 
tling  characteristics  were  obtained  when  suspend- 
ed in  water  or  in  a  filtrate  obtained  by  passing 
aeration  tank  supernatant  through  granular  activat- 
ed carbon.  A  biofactor  consisting  of  52%  lipid, 
10%  protein,  and  11%  carbohydrate  was  isolated 
in  the  supernatant  untreated  by  activated  carbon.  It 
was  believed  that  this  substance  was  produced  by 
the  activated  sludge  microbes.  Adding  the  biofac- 
tor to  the  carbon-treated  water  adversely  affected 
the  sludge  settling  characteristics.(Cassar-PTT) 
W88-06017 


KINETICS  OF  OZONOLYSIS  OF  SYNTHETIC 
DYES, 

Georgia  Inst,  of  Tech..  Atlanta.   School  of  Civil 

Engineering. 

J.  P.  Gould,  and  K.  A.  Groff. 

Ozone   Engineering   OZSEDS.   Vol.    9,   No.    2.   p 

153-164,  1987.  8  fig.  3  tab.  11  ref. 

Descriptors:  'Wastewater  treatment.  'Industrial 
wastewater.  'Chemical  wastewater.  'Dye  industry 
wastes.  'Ozonation.  Oxidation.  Textile  mill  wastes. 
Kinetics,  Organic  compounds. 

Six  synthetic  water  soluble  sulfonic  acid  type  azo 
dyes  (Direct  Yellows  4,  12,  and  50;  Direct  Orange 
102;  Direct  Violet  9;  Direct  Red  24)  in  a  textile 
mill  wastewater  were  subjected  to  ozonation.  All 
the  dyes  followed  first  order  kinetics  with  the 
exception  of  Direct  Yellow  12  which  showed  an 
initial  zero  order  phase  at  pH  5.  This  reaction  was 
attributed  to  attack  by  unhydrolyzed  ozone  on  the 
ethylenic  double  bond.  From  1  to  4  mM/liter  of 
ozone  was  sufficient  to  produce  a  50%  reduction 
in  the  concentration  of  all  dyes  during  the  first 
order  ozonation.  (Cassar-PTT) 
W88-06021 


CORRELATIONS  BETWEEN  CHEMICAL 
STRUCTURE  AND  OZONATION  KINETICS: 
PRELIMINARY  OBSERVATIONS, 

Georgia  Inst,  of  Tech..  Atlanta.   School  of  Civil 

Engineering. 

J.  P.  Gould. 

Ozone  Science  and  Engineering  OZSEDS.  Vol.  9. 

No.  3.  p  207-216,  1987.  3  fig.  17  ref. 

Descriptors:  'Wastewater  treatment.  'Water  treat- 
ment, 'Chemical  wastewater,  'Ozonation,  'Kinet- 
ics. Disinfection.  Organic  compounds.  Aromatic 
compounds.  Phenols.  Pyrimidines 

The  kinetics  of  the  heterogeneous  ozonation  of 
o.p-activated  aromatic  organic  compounds  in 
water  were  compared  with  structural  parameters 
defined  by  linear  free  energy  relationships.  The 
gross  first  order  rate  constants  for  these  reactions 
showed  excellent  correlation  with  the  Hammet 
polar  constant   for  a  series  of  substituted   phenols 
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(methyl-,  chloro-,  dichlora-.  and  nitro-.)  and  pyri- 
midines  (5-methylcytosirie,  cytosiiie.  and  uracil). 
Strong  correlations  were  also  obtained  for  the  ki- 
netics of  ozonation  of  a  homologous  series  of  2- 
alkyl-4.6-dinitrophenols  (ethyl-  through  sec-butyl 
and*  cyclohelyl-)  and  the  steric  parameter.  The 
reaction  rate  was  observed  to  increase  as  the  elec- 
tron density  in  the  ring  increased  and  decreased 
with  increasing  size  of  the  substituent  alkyl  group. 
A  preliminary  model  based  on  the  kinetics  of  a  gas 
diffusion-controlled  reaction  with  infinitely  fast 
chemical  kinetics  was  proposed.  (Cassar-PTT) 
W&S-06024 


OZONE     AND     OXYGEN     ABSORPTION     IN 
DOWNFLOW  BUBBLE  COLUMNS, 

Hoechst     A.G..     Frankfurt-am-Main     (Germany. 

F.R.).  Verfahrenstechnik. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-06025 


F-SPECIFIC  BACTERIOPHAGES  AS  INDICA- 
TORS OF  THE  DISINFECTION  EFFICIENCY 
OF  SECONDARY  EFFLUENT  WITH  ULTRA- 
VIOLET RADIATION, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene.  Bilthoven  (Netherlands).  Lab.  for  Water 
and  Food  Microbiology. 
For  primary  bibliographic  entry  see  Field  5A. 
W 88-06042 


OUTFALL    RELOCATION    STUDY    IN    COM- 
MENCEMENT BAY,  WASHINGTON, 

CH2M  Hill  Northwest.  Inc..  Bellevue.  WA. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-06074 


TREATMENT  OF  RADIOACTIVE 

WASTEWATERS  BY  CHEMICAL  PRECIPITA- 
TION AND  ION  EXCHANGE, 

Oak  Ridge  National  Lab..  TN.  Chemical  Technol- 
ogy Div. 

S.  M.  Robinson.  J.  M.  Begovich.  C.  H.  Brown.  D. 
O.  Campbell,  and  E.  D.  Collins. 
AICHE  Symposium  Series.  Vol.  83.  No.  259.  p  52- 
65.  1987.  7  fig.  7  tab.  14  ref.  DEO  Contract  DE- 
AC05-840R21400. 

Descriptors:  *Wastewater  treatment,  "Chemical 
precipitation.  *Ion  exchange.  "Radioactive 
wastewater.  Zeolites,  Sorption,  Radioactivity.  In- 
dustrial wastewater.  Isotopes. 

Improved  treatment  processes  are  being  developed 
at  Oak  Ridge  National  Laboratory  to  treat  slightly 
contaminated  process  wastewater.  A  number  of 
zeolites  have  been  found  to  be  excellent  sorption 
materials  (with  distribution  coefficients  up  to 
23.000)  for  137Cs  from  unsoftened  process  water. 
Chabazites  have  the  best  sorption  capacity  for  90Sr 
under  the  same  conditions,  but  the  kinetics  are 
relatively  slow.  Treatment  with  chabazites  alone 
would  require  the  use  of  a  number  of  columns 
operated  in  series.  Several  materials  prove  to  be 
good  sorbents  for  90Sr  when  the  feed  had  been 
softened  to  remove  calcium  and  magnesium  ions. 
For  example,  clinoptilolites  and  weak-acid  resins 
have  loading  capacities  of  10.000  to  25.000  bed 
volumes.  Improvements  made  at  Oak  Ridge  Na- 
tional Laboratory,  based  on  these  data,  have  al- 
ready reduced  the  low-level  radioactive  waste 
(LLW)  generated  by  treatment  of  process 
wastewater  to  66%  of  the  original  volume.  Pro- 
posed processing  methods  could  eliminate  all 
liquid  LLW  and  reduce  the  solid  waste  by  an 
additional  one-third.  (Alexander-PTT) 
W88-06082 


TREATMENT  OF  VARIOUS  NUCLEAR  GEN- 
ERATING STATION  WASTE  WATERS  WITH 
DURASIL(TM)  MEDIA, 

Catonsville  Community  Coll..  MD. 

A.  Barkatt.  K.  A.  Michael.  H.  Hojaji,  and  H.  G. 

Sutter. 

AICHE  Symposium  Series,  Vol.  83.  No.  259,  p  73- 

79.  1987.  2  tab,  4  ref. 

Descriptors:  "Wastewater  treatment.  *Ion  ex- 
change. "Radioactive  wastewater.  Nuclear  power- 


plants.  Zeolites,  Sorption.  Radioactivity,  Industrial 
wastewater.  Isotopes. 

The  use  of  selective  sorption  and  ion  exchange 
media  based  on  porous  silicate  glass  and  charcoal 
for  radioactive  contaminants  in  nuclear  plant  waste 
water  has  been  demonstrated  to  give  considerable 
improvements  in  throughput,  decontamination  fac- 
tors and  processing  rates  compared  with  the  use  of 
conventional  resins.  At  the  same  time,  such  im- 
provement requires  comprehensive  analysis  of  the 
chemistry  and  radiochemistry  of  the  stream  to  be 
processed,  followed  by  careful  selection  and  opti- 
mization of  suitable  specialized  media.  This  can  be 
accomplished  through  a  series  of  steps  comprising 
laboratory  studies  with  non-radioactive  and  radio- 
active simulated  solutions  and,  subsequently,  with 
samples  of  actual  plant  water,  followed  by  interme- 
diate-scale on-site  tests,  finally  leading  to  full-scale 
plant  operations.  (Alexander-PTT) 
W  8  8-0608  3 


NITROGEN  TRANSFORMATIONS  IN  A  WA- 
TERHYACINTH-BASED  WATER  TREATMENT 
SYSTEM, 

Florida  Univ.,  Gainesville.  Inst,  of  Food  and  Agri- 
cultural Sciences. 

K.  K.  Moorhead.  K.  R.  Reddy,  and  D.  A.  Greatz. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
17.  No.   1.  p  71-76,  January-March   1988.  3  fig,  5 
tab,  21  ref. 

Descriptors:  "Nitrogen  removal,  "Wastewater 
treatment.  "Aquatic  plants,  "Detritus,  "Waterhya- 
cinths,  "Nitrification.  "Denitrification,  Rooted 
aquatic  plants.  Bottom  sediments.  Effluents, 
Wastewater  lagoons. 

Fate  of  added  N(15)H4-N  and  N(15)03-N  in  wa- 
terhyacinth  (Eichhornia  crassipes(Mart.)Solms)- 
based  water  treatment  system  was  evaluated  under 
controlled  conditions.  Labeled  N(15)H4-N  uptake 
by  waterhyacinth  exceeded  N(15)03-N  uptake. 
Total  N(15)  recovery  by  waterhyacinth  ranged 
from  57  to  72%  for  added  N(15)03-N  and  70  to 
89%  for  added  N(15)H4-N.  Both  sediment  and 
detritus  were  potential  sources  of  N  for  waterhya- 
cinths.  Waterhyacinths  cultured  in  sewage  effluent 
removed  55%  of  the  added  N(15)H4-N  and  14% 
of  the  added  N(15)03-N,  respectively.  Three  to 
44%  of  the  added  N(15)H4-N  was  lost  through 
nitrification  in  the  water  column  and  subsequent 
denitrification  in  the  underlying  sediments,  where- 
as 24  to  86%  of  the  added  N(15)03-N  was  lost 
through  denitrification.  In  an  system  without 
plants,  13  to  89%  of  the  added  N(15)H4-N  and  48 
to  96%  of  the  added  N(15)03-N  were  lost  from 
the  system  through  a  combination  of  nitrification/ 
denitrification  and  NH3  volatilization.  (Author's 
abstract) 
W88-06149 


OXYGEN  TRANSPORT  THROUGH  SELECT- 
ED AQUATIC  MACROPHYTES, 

Florida  Univ..  Gainesville.  Inst,  of  Food  and  Agri- 
cultural Sciences. 

K.  K.  Moorhead.  and  K.  R.  Reddy. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
17.  No.  1,  p  138-142,  January-March  1988.  3  fig,  4 
tab.   17  ref.   Florida  Agric.   Exp.   Station  Journal 
Series  No.  8438. 

Descriptors:  "Wastewater  treatment,  "Aquatic 
plants,  "Oxygen  transfer,  "Macrophytes,  "Rooted 
aquatic  plants.  "Nitrification,  Root  zone. 
Pennywort,  Pickerelweed,  Waterhyacinth. 

The  extent  of  02  transport  from  aerial  plant  tissue 
into  the  root  zone  was  evaluated  for  several  float- 
ing and  emergent  aquatic  macrophytes  that  have 
characteristics  favorable  for  wastewater  treatment. 
The  highest  02  transport  rates  from  aerial  tissue 
into  the  root  zone  were  associated  with  plants 
having  a  small  root  mass.  As  root  mass  increased, 
the  rate  of  02  transport  decreased  for  aquatic 
macrophytes  evaluated.  Pennywort  (Hydrocotyle 
umbellata  L.)  had  the  highest  02  transport  rate  of 
all  aquatic  macrophytes  with  an  overall  rate  of 
3.49  g  02/kg  dry  root  mass/h.  Pickerelweed  (Pon- 
tederia  cordata  L.)  had  the  highest  02  transport 
capacity  of  emergent  plants  with  a  rate  of  1.54  g 


02/kg/h.  Waterhyacinth  (Eichhornia  crassipes 
(Mart.)  Sollms),  an  important  floating  aquatic  plant 
in  wastewater  treatment,  had  a  transport  rate  of 
1.24  g  02/kg/h.  Nitrification  in  a  waterhyacinth- 
based  water  treatment  system  due  to  02  transport 
was  calculated  to  vary  from  6  to  22  kg/ha/d. 
(Author's  abstract) 
W88-06159 


PREVIOUS  SLUDGE  ADDITION  EFFECTS  ON 
NITROGEN  MINERALIZATION  IN  FRESHLY 
AMENDED  SOIL, 

New   Mexico  State  Univ.,   Las  Cruces.   Dept.  of 

Agronomy. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-06180 


SEWAGE  TREATMENT  OPTIMIZATION 
MODEL  -  STOM  --  THE  SEWAGE  WORKS  IN 
A  PERSONAL  COMPUTER, 

B.  W.  Spearing. 

Proceedings  of  the  Institution  of  Civil  Engineers, 
Vol.  82,  Part  1,  p  1145-1164,  December  1987.  14 
fig,  7  tab,  8  ref. 

Descriptors:  "Cost  analysis,  "Sewage  treatment 
optimization  model,  "Economic  aspects,  "Con- 
struction, "Capital  costs,  "Wastewater  treatment, 
"Optimization,  Mathematical  models,  Design  crite- 
ria. Process  control. 

The  Construction  Industry  Research  and  Informa- 
tion Association/Water  Research  Centre  sewage 
treatment  optimization  model  (STOM)  contains  a 
set  of  mathematical  models  that  relate  performance 
and  costs  to  design  for  the  individual  stages  of 
sewage  treatment,  together  with  a  means  of  linking 
the  models  to  represent  the  combined  process 
stages  of  a  sewage  works.  This  paper  outlines  some 
of  the  features  of  the  model.  New  works  and 
operations  engineers  in  water  undertakings  are 
using  the  model  on  their  own  computers  mainly  to 
examine  schemes  for  new  and  extended  sewage 
works  and  to  assess  the  performance  and  spare 
capacity  of  existing  works.  Some  general  examples 
are  presented  to  illustrate  these  uses.  (Author's 
abstract) 
W88-06192 


ESTIMATING  INPUT  HYDROGRAPHS  TO  A 
COMBINED  SEWER, 

Northumbrian   Water  Authority,  Gosforth  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  8B. 
W88-06194 


BURY  SLUDGE  DIGESTION  PLANT:  EARLY 
OPERATING  EXPERIENCES, 

P.  R.  Andrew,  and  A.  Salt. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management.  Vol.  1.  No.  1.  p  22-26, 
August  1987.  1  fig.  2  tab. 

Descriptors:  "Wastewater  treatment,  "Gas  han- 
dling, "Bury,  "Activated  sludge  process.  "Design 
standards.  "Sludge  digestion,  "Mixing,  Mixed 
liquor  solids.  Sampling.  Sludge  disposal,  England. 
Temperature. 

The  history  of  the  implementation  of  the  Bury 
(England)  Sewage  Treatment  works,  situated  at 
the  confluence  of  the  Roch  and  Irwell  Rivers  since 
1875,  is  reviewed.  The  plant  works  and  sludge 
treatment  and  disposal  methods  are  described.  Sev- 
eral design  problems,  some  still  outstanding,  are 
highlighted,  particularly  those  which  relate  to  the 
gas  handling  systems.  It  is  shown  that  many  of 
these  problems  could  have  been  avoided  had  they 
been  foreseen.  While  specific  mixing  trials  have  not 
yet  been  conducted,  visual  observation  and  depth 
sampling  indicate  that  the  system  of  unconfined 
gas  mixing  is  performing  well,  providing  uniformi- 
ty of  temperature,  intimate  mixing,  and  hence 
stable  digester  operation.  When  operation  of  the 
plant  has  been  interrupted  and  feeding  suspended 
for  lengthy  periods,  normal  operation  has  been 
quickly  re-established  when  feeding  has  resumed. 
The  analytical  data  so  far  available  provide  evi- 
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dencc  ihui  the  design  brief  of  providing  .1  phini 
which  will  operate  111   !0-day   retention  has  been 
satisned  (Friedmunn-P  I  T) 
W88-06I99 


MERSEY   \  VI  1  FY  SI  I  DGE   PIPE1  INK  TER- 
MINAI  -DESIGN  MMD  CONSTRUCTION, 

1  01  primary  bibliographic  entry  see  Field  SI 
v\  B8  0(004 


FATE  OF  HEAVY  METALS  IN  PILOT-PLANT 
SCALE  UPFLOW  SLUDGE-BLANKET  CLARI- 
FIERS. 

Imperial  Coll   of  Science  and  Technology.  London 
(England).  Public  Health  Engineering  Lab 
M.  Hunter.  T.  Stephenson,  and  J.  N.  Lesler. 
Journal  of  the   Institution  o(  Water  and   Environ- 
mental   Management,    Vol.    1.    No.    I.    p   77-88. 
August  1987.  9  fig.  8  tab.  41  ref. 

Descriptors:  'Wastewater  treatment.  'Activated 
sludge  process.  'Clarification,  'Chemical  precipi- 
tation. 'Clarified  wastewater.  'Heavy  metals.  Iron. 
Manganese.  Nickel.  Chromium.  Potable  water. 
Aluminum.  Alum.  Raw  water.  Sludge  filters. 
Sludge  conditioning.  Pilot  plants. 

The  removal  of  heavy  metals  and  aluminium  re- 
siduals during  upflow  sludge-blanket  clarification 
was  investigated  using  a  pilot-plant  system.  Pilot 
units  treating  predosed  raw  water  on  site  were 
assessed  for  sludge-blanket  formation  and  stabiliza- 
tion, and  were  found  to  produce  clarified  water  of 
a  comparable  quality  to  the  main  works  units  after 
the  start-up  and  stabilization  periods  were  com- 
plete. Cr.  Fe.  Mn.  and  Ni  were  the  only  heavy 
metals  detectable  at  the  investigation  site  and  these 
occurred  at  concentrations  well  below  guidelines 
values  for  potable  abstraction  and  supply.  Mean 
removals  of  Fe.  Mn.  Cr.  and  Ni  were  about  98,  89. 
51,  and  30  per  cent  respectively,  during  steady- 
state  operation,  and  Fe.  Mn.  and  Cr  all  displayed 
reduced  removals  during  transient  changes  in  sur- 
face load,  whereas  Ni  removal  appeared  to  be 
relatively  independent.  Aluminum  residuals  de- 
rived from  the  dosed  alum  coagulant  also  showed 
decreases  in  removal  from  about  83%  during 
steady-state  operation  to  between  40%  and  50% 
during  transient  experiments.  This  study  suggests 
that  it  is  undesirable  to  operate  upflow  sludge- 
blanket  clarifiers  at  maximum  surface  loading  in 
the  presence  of  high  influent  heavy  metals.  (Au- 
thor's abstract) 
W88-06205 


POTENTIAL    HEALTH    RISKS    AT    SEWAGE 
TREATMENT  PLANTS  IN  IBADAN,  NIGERIA, 

Ibadan  Univ.  (Nigeria).  Dept.  of  Preventive  and 

Social  Medicine. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-06210 


MOISTURE  RETENTION  CHARACTERISTICS 
AND  VOLUME  REDUCTION  OF  MUNICIPAL 
SLUDGES, 

National  Inst,  for  Water  Research,  Bellville  (South 

Africa).  Cape  Regional  Lab. 

M.  Smollen. 

Water  SA.  Vol.  14.  No.  1.  p  25-28,  January  1988.  5 

fig.  2  ref 

Descriptors:  'Dewatering.  'Sludge  drying. 
'Wastewater  treatment,  'Activated  sludge.  Sludge 
conditioning.  Moisture. 

The  efficiency  of  dewatering  methods,  which  are 
used  for  volume  reduction  of  municipal  sludges, 
does  not  meet  the  requirements  of  the  majority  of 
wastewater  treatment  plants.  However,  process  se- 
lection and  efficiency  can  be  improved  by  the 
development  of  a  data  base  for  sludge  moisture 
retention  characteristics  and  the  factor  affecting 
them.  This  paper  categorizes  by  quantity  the  mois- 
ture retention  characteristics  of  sludge  into  free 
moisture,  immobilized  moisture,  bound  moisture, 
and  chemically-bound  moisture.  This  system  was 
devised  in  light  of  existing  laboratory  drying  tech- 
niques, as  a  basis  for  rational  selection  of  dewater- 
ing techniques.  (Author's  abstract) 


W88  06220 


IDENTIFICATION  OF  III  \MI  Mot  s  ORGA- 
NISMS IN  NUTRIEN1    Kl'MO\  \l     ACTIVAT- 
ED SLUDGE  PLANTS  IN  SOI  III  Mltli  \. 
Cape   loun  Univ    (South    Africa)    Dept    ol  Civil 
Engineering. 

I   k   Blackbeard,  D  M  I)  Gabb,  G.A.I  kama, 
and  G    V    R    Marais 

Water  SA.  Vol  14.  No  I,  p  29-33,  January  1988  2 
fig.  3  tab.  U  ref 

Descriptors:  'Wastewater  treatment,  "Hulking 
sludge.  'Activated  sludge.  'Nutrients,  Nuisance 
filaments,   Foaming.   Nutrient   removal,    Bacteria. 

I  Ins  paper  presents  the  results  of  work  to  identify 
nuisance  filaments  in  33  biological  nutrient  remov- 
al activated  sludge  plants  surveyed  in  South 
Africa.  Filamentous  bulking  sludges  were  found  in 
about  75%  of  these  plants  The  five  most  frequent- 
ly dominant  filamentous  organisms  in  the  mixed 
liquor  of  these  plants  are  (I)  Type  0092.  dominant 
in  82%  of  plants.  (2)  Type  0675  in  45%.  (3)  Type 
0041  in  39%.  (4)  Microthrix  parvicella  in  }}r>.  and 
(5)  Type  0914  in  33%.  These  five  filamentous 
organisms  are  also  the  most  frequently  dominant 
ones  in  foams  on  18  of  the  plants  -  Type  0092  has 
the  highest  frequency  of  dominance  in  the  foam  at 
78%.  followed  bv  M.  parvicella  in  50%.  Type  0041 
in  33%,  Types  0675  and  0914  in  22%  each.  Only 
M.  parvicella  and  Nocardia  were  found  to  selec- 
tively accumulate  in  the  foam,  but  Nocardia  was 
dominant  in  only  22%  of  foams.  Some  non-specific 
and  specific  bulking  and  foaming  control  measures 
against  these  filaments  are  briefly  discussed.  (Au- 
thor's abstract) 
W88-06221 


BULKING  CONTROL  WITH  CHLORINATION 
IN  A  NUTRIENT  REMOVAL  ACTIVATED 
SLUDGE  SYSTEM, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Ci\il 

Engineering. 

M.  T.  Lakay,  M.  C.  Wentzel.  G.  A.  Ekama.  and  G. 

V.  R.  Marais. 

Water  SA.  Vol.  14.  No.  1.  p  35-42.  Januarv  1988.  2 

fig.  3  tab,  15  ref. 

Descriptors:  'Wastewater  treatment.  'Phosphorus 
removal.  'Nitrogen  removal.  'Chlorination,  'Nu- 
trient removal.  'Bulking  sludge.  'Nuisance  fila- 
ments. 'Disinfection.  Control  systems.  Wastewater 
treatment.  Nitrification.  Denitrification. 

This  paper  deals  with  control  of  bulking  by  chlor- 
ination in  a  laboratory-scale  (151/d)  biological  nu- 
trient removal  system.  Bulking  was  caused  by  fila- 
mentous organisms  characteristic  of  nutrient  re- 
moval systems,  i.e.  Type  0092,  Microthrix  parvi- 
cella and  Type  0914.  Over  a  continuous  dosine 
period  of  19  d.  at  8  mg  C12/gMLSS.d  the  diluted 
sludge  volume  index  (DSVI)  decreased  from  230 
to  48  ml/g.  Nitrification-denitrification  continued 
essentially  unaffected.  The  biological  P  removal 
initially  decreased  from  its  normal  20  mgP/1  (influ- 
ent) to  14  tngP/1  but  recovered  during  chlorination 
to  19  mgP/1.  Chlorination  was  terminated  when 
overdosing  became  apparent  and  P  removal  de- 
clined precipitously  to  12  mgP/1.  After  chlorina- 
tion termination,  biological  P  removal  recovered 
to  its  normal  20  mgP/1  in  5  d.  Of  the  three  filamen- 
tous organisms.  Type  0914  was  the  most  and  M. 
parvicella  the  least  susceptible  to  chlorination.  Fil- 
amentous bulking  in  nutrient  removal  systems  can 
be  controlled  by  chlorination  with  a  relatively 
minor  loss  of  efficiency  of  biological  N  and  P 
removal.  (Author's  abstract) 
W88-06222 


TECHNICAL  AND  ECONOMIC  COMPARISON 
OF  NIGHTSOIL  AND  SEWERAGE  SYSTEMS 
IN  URBAN  AREAS, 

Engineering-Science.  Inc.,  Pasadena.  CA. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-06224 


STRATEGIC   MEASURE   TO    IMPROVE   THE 
QUALITY     OF    THE     WATER     SUPPLY     IN 


Sit  Wi.ll  VI  V  IIKII  I  NI  \  II  U  ()|  mi 
W  \  I  I  l<  IM  \kl  WOKKs  I  ROM  1  I'M  Kl  \\l 
Ol    III    VNGPI    Rl\  IK. 

Shanghai  Munk  ipal  w  aterworks  <  <>  t<  hina) 

S    Kin  ^  ii. ni 

Aquu    V.QUA  VA,  Vol.  6.  p  344  149    1987    I  fig   2 

lab 

Descriptors     'Watet    quality,    'Drinking    water, 
w.iiii     treatment,     'Watei     pollution,     'Water 

supply,      t  hli  it  i on,     'Ozonation,     'Hi 

treatment.  "  Vnv ated  carbon 

Dunking  watet  quality  in  Shanghai  is  influenced 
hv  polluted  raw  watci  \lthough  break-point 
chlorination,  ozone,  bio-pretreatment,  activated 
carbon,   ozone  and   activated  carbon   have  been 

used  lo  lesl  the  water  treatment  process,  the  water 
quality  lias  in  pan  been  improved  hy  these  meth- 
ods, but  not  radically  improved  At  the  same  time, 
it  is  very  difficult  to  implement  dual  water  supplv 

systems  for  different  inputs  \cw  water  intake 
works  arc  being  designed  to  give  heller  water 
sources  and  simultaneously  to  utilize  existing  water 
purification  plains  and  distribution  systems  fully  A 
feasibility  study  on  water  intake  works  iin  the  tidal 
Huangpu  River  in  the  Shanghai  district  of  China 
included  investigation  of  the  choice  of  water 
source  and  the  capacity  of  the  water  intake.  The 
location  of  the  water  intake  is  reasonably  deter- 
mined hv  the  synchronous  detection  of  a  number 
of  water  quality  parameters  and  hydrographic 
data,  as  well  as  study  on  recurrent  regularity  at  the 
tidal  river,  the  pollution  sources  which  may  influ- 
ence the  water  quality  of  new  intake  must  be 
thoroughly  investigated  to  determine  pollution 
control  requirements.  (Author's  abstract  I 
W88-06276 


NEW  PACKAGE  TREATMENT  UNIT, 
University  of  Petroleum  and   Minerals.   Dhahran 
(Saudi  Arabia).  Dept.  of  Civil  Engineering. 
S  G.  Velioglu,  K.  Curi.  and  M.  Kerestecioglu. 
Water  Research  WATRAG,  Vol.  22.  No.  1,  p   1- 
13,  January  1988.  16  fig.  6  tab.  8  ref. 

Descriptors:  'Wastewater  treatment.  'Package 
treatment  units.  Biological  wastewater  treatment. 
Pilot  plants.  Packed  bed  reactor. 

A  package  wastewater  treatment  unit  without  re- 
cycle was  studied  on  the  pilot  scale.  It  consisted  of 
an  aerated  packed  column  and  an  inclined  plate 
settler  combined  through  a  sludge  collection  cham- 
ber. Synthetic  and  domestic  wastewaters  were 
used  to  study  performance  of  the  system  in  terms 
of  organic  matter  and  suspended  solids  removal: 
satisfactory  levels  of  removal  (both  about  80%) 
were  obtained  within  the  range  of  input  variables 
studied.  Other  characteristics  of  this  system  were 
suitability  for  a  population  up  to  1000.  small  land 
area  requirement  (0.03-0.05  sq  m  per  capita),  insig- 
nificant head  loss,  independence  from  soil  charac- 
teristics and  climatic  conditions.  Functional  rela- 
tionships for  further  design  work  were  developed. 
(Cassar-PTT) 
W88-063 1 1 


SIMPLIFIED  KINETIC  MODEL  TO  SIMU- 
LATE SOLUBLE  ORGANIC  SUBSTANCES  RE- 
MOVAL IN  AN  ACTIVATED  SLUDGE  AER- 
ATION TANK, 

Tokyo   Inst,   of  Tech.   (Japan)    Research    Lab.   of 

Resources  Utilization. 

K.  Fujie,  T.  Tsubone,  H.  Moriya.  and  H.  Kubota. 

Water  Research  WATRAG.  Vol.  22.  No.  1.  p  29- 
36.  January   1988.  11  fig.  2  lab.  8  ref. 

Descriptors:  'Wastewater  treatment.  'Activated 
sludge  process.  'Aeration.  Biological  wastewater 
treatment.  Kinetics.  Model  studies.  Mathematical 
models.  Organic  matter. 

A  simple  kinetic  model  for  the  removal  of  soluble 
organic  substances  (SOS)  in  the  activated  sludge 
aeration  tank  was  proposed.  The  model  consists  of 
the  instantaneous  biosorption  of  SOS  in  the  influ- 
ent wastewater  and  the  consecutive  biooxidation  of 
the  remaining  SOS  in  contact  with  the  activated 
sludge  under  the  aerated  condition    By   using  sam- 
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pies  taken  from  a  municipal  wastewater  treatment 
plant,  model  parameters  such  as  the  amount  of 
instantaneous  biosorption  and  the  rate  of  biooxida- 
tion.  respectively,  of  SOS  were  empirically  deter- 
mined, and  given  as  a  function  of  soluble  COD 
concentration.  By  combining  the  obtained  kinetic- 
data  of  SOS  removal  with  the  quantitative  infor- 
mation of  the  liquid  mixing  characteristics  In  a 
multi-staged  aeration  tank,  a  mathematical  model 
to  simulate  the  distributions  of  SOS  concentration 
in  the  aeration  lank  was  presented.  The  simulation 
calculation  was  illustratively  carried  out  and  the 
results  were  shown  in  comparison  with  the  experi- 
mental dala  in  the  same  plant.  (Author's  abstract) 
W88-06314 


PROGRESS  AND  KINETICS  OF  AEROBIC  DI- 
GESTION OF  SECONDARY  SLUDGES, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
D.  S.  Bhargava.  and  M.  T.  Datar. 
Water  Research  WATRAG.  Vol.  22.  No.  1.  p  37- 
47.  January  1988.  1  1  fig.  1  tab.  31  ref. 

Descriptors:  *Secondary  wastewater  treatment. 
'Wastewater  treatment.  *Sludge  digestion.  ♦Diges- 
tion. *Aerobic  digestion.  Kinetics.  Biological 
oxygen  demand.  Chemical  oxygen  demand.  Bio- 
logical wastewater  treatment 

Endogenous  decay  was  studied  in  wide  ranges  of 
total  solids  concentrations  of  activated  sludge 
(1000-80.000  mg/liter).  initial  pH  of  4.5-14.0.  and 
digestion  temperature  range  of  5-60  C.  Batch  aero- 
bic digestion  studies  on  waste  activated  sludge 
indicated  that  BOD  and  COD  of  activated  sludge 
undergoing  aerobic  digestion  could  be  used  for 
expression  of  aerobic  digestion  kinetics.  The  diges- 
tion period  increased  with  initial  solids  concentra- 
tion. Percent  solids  reduction  (and  not  the  diges- 
tion period)  was  greatly  affected  by  the  digestion 
temperature.  Predictive  models  were  developed 
for  the  digestion  period  and  for  progress  during 
aerobic  digestion  at  5-35  C.  Kinetic  rate  constants 
were  observed  to  decrease  with  increasing  concen- 
trations of  initial  solids  and  BOD/COD  values  and 
to  follow  exponential  relationships  with  them.  Ki- 
netic rate  constants  increased  with  digestion  tem- 
perature. Initial  pH  of  8.0  was  the  optimum  pH 
value  yielding  minimum  digestion  time  and  maxi- 
mum values  for  kinetic  rate  constants.  The  efficien- 
cy of  removal,  digestion  time  and  the  kinetic  decay 
coefficient  were  modeled  individually  and  compos- 
itely.  The  aerobic  digestion  process  produces  mini- 
mum odor  and  is  suitable  for  operation  in  a  thickly 
populated  locality  such  as  Jaipur,  India,  where  a 
sludge  from  a  27  Mliter/day  sewage  treatment 
plant  is  processed.  (Cassar-PTT) 
W88-06315 


PHOSPHORUS  RELEASE-STORAGE  REAC- 
TION AND  ORGANIC  SUBSTRATE  BEHAV- 
IOR IN  BIOLOGICAL  PHOSPHORUS  RE- 
MOVAL, 

Kyoto  Univ.  (Japan).  Dept.  of  Sanitary  Engineer- 
ing. 

I.  Somiya,  H.  Tsuno.  and  M.  Matsumoto. 
Water  Research  WATRAG.  Vol.  22,  No.  1.  p  49- 
58.  January  1988.  10  fig.  7  tab.  18  ref. 

Descriptors:  *Wastewater  treatment.  'Phosphorus 
removal.  Biological  wastewater  treatment.  Kinet- 
ics. Activated  sludge  process.  Anaerobic-aerobic 
process.  Carbohydrates. 

The  mechanism  of  biological  phosphorus  removal 
was  studied  with  emphasis  on  the  relationship  be- 
tween the  phosphorus  release-storage  reaction  and 
the  behavior  of  extracellular  and  intracellular  or- 
ganic substrates  under  anaerobic-aerobic  condi- 
tions. Results  were  as  follows:  (1)  The  extent  of 
phosphorus  release  under  anaerobic  conditions  in- 
creased as  the  initial  food/microorganism  (F/M) 
ratio  increased  up  to  0.04  nig  TOC  per  mg  of 
mixed  liquor  suspended  solid  (MLSS).  At  an  F/M 
ratio  >0.04  mg  TOC  per  Mg  MLSS  the  pattern  of 
phosphorus  release  with  time  as  well  as  the  amount 
of  phosphorus  released  per  unit  mass  of  MLSS  at 
different  F/M  ratios  were  similar.  (2)  The  amount 
of  intracellular  poly-beta-hydroxybutylate  (PHB) 
gradually  increased  under  anaerobic  conditions 
and   was   related    to   the   decrease   in    intracellular 


carbohydrate  content  when  extracellular  glucose 
was  depleted.  (3)  The  rate  of  phosphorus  release 
under  anaerobic  conditions  was  related  to  the 
amount  of  releasable  phosphorus  in  the  cells.  The 
observed  ratios  of  postulated  maximum  phospho- 
rus storage  capacity  to  total  amount  of  intracellular 
phosphorus  were  similar  to  those  of  the  low  mo- 
lecular weight  polyphosphate  fraction  in  the  cells. 
(4)  Release  of  phosphorus  under  anaerobic  condi- 
tions appeared  to  be  related  to  ingestion  of  extra- 
cellular organic  substrates  and  formation  of  intra- 
cellular PHB.  (5)  Phosphorus  release  under  anaer- 
obic conditions  was  limited  once  a  fixed  portion  of 
intracellular  phosphorus  was  released,  even  if  a 
substantial  amount  of  extracellular  organic  sub- 
strate was  available.  (6)  The  amount  of  intracellu- 
lar PHB  increased  during  the  subsequent  aerobic 
portion  of  the  process  in  the  presence  of  sufficient 
extracellular  organic  substrate,  but  the  intracellular 
PHB  decreased  when  extracellular  organic  sub- 
strate was  depleted.  Conversely,  the  intracellular 
carbohydrate  initially  increased,  then  decreased 
after  the  decrease  in  PHB.  (7)  The  ingestion  rate 
for  phosphorus  under  aerobic  conditions  was  de- 
pendent on  unsaturated  storage  capacity  of  intra- 
cellular phosphorus  as  well  as  on  the  concentration 
of  extracellular  phosphorus.  (Cassar-PTT) 
W88-06316 


FUNDAMENTAL  DESCRIPTIVE  STUDY  AND 
MODELIZATION  OF  BIOLOGICAL  FILM 
GROWTH-I.  FUNDAMENTAL  DESCRIPTIVE 
STUDY  OF  BIOLOGICAL  FILM  GROWTH 
(ETUDE  DESCRIPTIVE  FONDAMENTALE  ET 
MODELISATION  DE  LA  CROISSANCE  D'UN 
FILM  BIOLOGIQUE-I.  ETUDE  DESCRIPTIVE 
FONDAMENTALE  DE  LA  CROISSANCE  D'UN 
FILM  BIOLOGIQUE), 

Ecole  Mohammedia  d'Ingenieurs.  Agdal  Rabat 
(Morocco). 

R.  Belkhadir,  B.  Capdeville,  and  H.  Roques. 
Water  Research  WATRAG,  Vol.  22,  No.  1.  p  59- 
69.  January  1988.  16  fig.  3  tab.  38  ref. 

Descriptors:  *Wastewater  treatment.  'Kinetics. 
*Biofilms,  'Biological  wastewater  treatment. 
Model  studies.  Films.  Growth.  Anaerobic  condi- 
tions. Sewage  bacteria.  Bacteria. 

The  purpose  of  this  research  on  biofilms  was  to 
investigate  the  biofilm  and  its  purifying  capacity  as 
a  function  of  time,  using  a  specially  designed  ring 
reactor.  Results  showed  that  growth  of  an  anaero- 
bic biofilm  goes  through  several  stages:  a  latent 
phase  corresponding  to  the  implantation  of  small 
dispersed  bacterial  colonies  and  a  dynamic  phase  in 
which  the  colonies  multiply  and  spread  until  the 
supporting  structure  is  totally  occupied.  At  the 
same  time,  substrate  degradation  and  product 
elaboration  rates  tend  towards  maximum  values, 
indicating  that  a  stationary  regime  corresponding 
to  the  maximum  active  biomass  quantity  has  been 
reached.  During  this  time  the  biofilm  continues  to 
grow.  Two  types  of  bacteria  were  distinguished: 
active,  responsible  for  degradation  of  the  substrate, 
and  inactive,  not  involved  in  substrate  degradation 
but  retaining  certain  enzyme  activities.  A  new 
model  was  proposed,  associating  the  intrinsic 
growth  kinetics  of  the  active  bacteria,  the  inactiva- 
tion  kinetic  by  confined  effect,  and  the  accumula- 
tion of  toxic  products.  The  accelerated  growth 
phase  was  shown  to  be  fundamental.  However, 
during  this  phase  the  active  biological  mass  was 
not  distributed  uniformly  but  appeared  as  microco- 
lonies.  In  fact,  the  observed  thickness  was  only  an 
apparent  outer  layer.  In  the  other  phases  the  bio- 
film concept  seemed  to  apply.  (See  also  W88- 
06318)  (Cassar-PTT) 
W88-06317 


FUNDAMENTAL  DESCRIPTIVE  STUDY  AND 
MODELIZATION  OF  BIOLOGICAL  FILM 
GROWTH-II.  A  NEW  CONCEPT  OF  A  BIO- 
LOGICAL FILM  GROWTH  MODELIZATION 
(ETUDE  DESCRIPTIVE  FONDAMENTALE  ET 
MODELISATION  DE  LA  CROISSANCE  D'UN 
FILM  BIOLOGIQUE-II.  NOUVEAU  CONCEPT 
DE  MODELISATION  DE  LA  CROISSANCE 
D'UN  FILM  BIOLOGIQUE), 

Institut  National  des  Sciences  Appliquees  de  Lyon. 
Villeurbanne  (Fiance).  Lab.  de  Chimie  et  Genie  de 


I'Environncment. 

B.  Capdeville.  R.  Belkhadir.  and  H.  Roques. 
Water  Research  WATRAG.  Vol.  22,  No.  I.  p  71- 
77.  January  1988.  8  fig.  16  ref. 

Descriptors:  'Biofilms.  'Wastewater  treatment. 
'Kinetics.  'Biological  wastewater  treatment. 
Model  studies.  Films.  Growth,  Anaerobic  condi- 
tions. Sewage  bacteria,  Bacteria. 

A  new  model  was  developed  to  explain  the  evolu- 
tion with  time  of  the  parameters  studied  in  anaero- 
bic biofilm  growth.  The  parameters  included  sub- 
strate, biomass.  and  fermentation  products.  This 
was  based  on  two  definitions:  an  active  bacterial 
growth  intrinsic  kinetic  and  an  inactivity  kinetic 
dependent  upon  cellular  density  and  the  accumula- 
tion of  inhibitors.  Model  results  corresponded  well 
with  experimental  results  in  the  dynamic  and  linear 
growth  phases.  It  was  proposed  that  biological 
processes  are  controlled  by  physiological  factors 
(inhibition,  diffusional  limitations  in  the  vicinity  of 
the  bacteria).  This  is  contrary  to  the  view  of  most 
authors  who  attribute  this  phenomenon  to  a  limita- 
tion of  substrate  diffusion  in  the  biofilm.  (See  also 
W88-06317)  (Cassar-PTT) 
W88-06318 


NEW  TECHNIQUE  FOR  MONITORING  ALUM 
SLUDGE  CONDITIONING, 

University  Coll.,  London  (England).  Dept.  of  Civil 

and  Municipal  Engineering. 

T.  O.  Kayode.  and  J.  Gregory. 

Water  Research  WATRAG,  Vol.  22,  No.  1,  p  85- 

90,  January  1988.  6  fig,  2  tab,  12  ref. 

Descriptors:  'Sludge  conditioning,  'Wastewater 
treatment.  'Alum,  'Dewatering,  'Flocculation, 
Polyelectrolytes,  Filtration. 

Polymer  performance  in  alum  sludge  conditioning 
was  evaluated  by  a  technique  based  on  measure- 
ments of  fluctuations  in  the  intensity  of  light  trans- 
mitted through  a  flowing  sludge  suspension.  The 
ratio  of  the  r.m.s.  value  of  the  fluctuations  to  the 
average  transmitted  light  intensity  usually  in- 
creased with  sludge  particle  aggregation.  This  ag- 
gregation reflected  the  improvement  in  sludge  fil- 
terability  as  was  also  indicated  by  concurrent  capil- 
lary suction  time  measurements.  Five  polymers 
were  compared:  two  anionics,  two  cationics.  and  a 
nonionic.  Tests  were  conducted  using  a  mixer  set 
at  700  rpm  with  a  corresponding  velocity  gradient 
of  1900  per  sec.  The  rapid  response  of  the  monitor 
to  changes  in  floe  size  produced  readings  within  a 
few  seconds  after  polymer  dosing,  allowing  online 
monitoring  and  feedback  control  of  the  dosing 
pump.  (Cassar-PTT) 
W88-06320 


STUDY  OF  THE  BEHAVIOR  OF  MUTAGENS 
IN  WASTEWATER  AND  EMISSION  GAS 
FROM  A  MUNICIPAL  INCINERATOR  EVAL- 
UATED BY  MEANS  OF  THE  AMES  ASSAY, 

Gifu  Pharmaceutical  Univ.  (Japan).  Dept.  of  Envi- 
ronmental Hygiene. 
A.  Kamiya.  and  Y.  Ose. 

The  Science  of  the  Total  Environment  STENDL. 
Vol.  65,  p  109-120,  September  1987.  3  fig.  7  tab,  14 
ref. 

Descriptors:  'Wastewater  treatment.  'Water  pollu- 
tion sources.  'Path  of  pollutants.  'Mutagens,  'In- 
cinerator emissions.  'Bioassay,  Gases.  Emissions. 
Aeration.  Adsorption. 

The  mutagenic  activity  of  extracts  from  the 
wastewater  of  sewage  treatment  plants  in  munici- 
pal waste  incinerators  was  investigated  and  evalu- 
ated for  the  relative  contribution  of  various  routes 
of  emission  from  the  incinerator  to  the  total  output 
of  mutagens.  The  mutagenicity  of  wastewater  ex- 
tracts from  a  complete  combustion  incinerator  was 
10%  of  that  from  an  incomplete  combustion  unit. 
About  90%  of  all  the  mutagens  produced  in  a 
municipal  incinerator  are  discharged  into  the  at- 
mosphere as  emission  gases,  and  10%  are  disposed 
of  in  the  wastewater  treatment  plants.  Most  of  the 
mutagens  in  wastewater  treatment  plants  are  not 
decomposed   by    normal   aeration    times,    but    are 
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MANAGEMENT  OF  WASTEWATER  FROM 
SOAP     WD    FOOD    INDUSTRIES:    A    CASE 

sn  dy, 

National  Research  Centre.  Cairo  (Egypt).  Water 
Pollution  Control  Lab. 

F.  A.  El-Gohary,  S.  I.  Abo-Elela,  and  H  I  Ali. 
The  Science  of  the  Total  Environment  STENDL. 
Vol.  66.  p  203-211  October  1987.  5  fig.  5  tab.  7  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Activated  sludge,  "Food 
industry,  'Industrial  wastewater.  Monitoring.  Ef- 
fluents. Organic  compounds.  Design  standards. 
Case  studies.  Chemical  oxygen  demand.  Biological 
oxygen  demand. 

The  wastewater  management  of  an  industrial  com- 
plex which  produces  different  products,  i.e.  soap, 
perfume  extract,  macaroni,  jam  and  juices  is  pre- 
sented. A  continuous  monitoring  program  for  de- 
partmental as  well  as  final  effluents  was  carried  out 
for  almost  3  months.  Characterization  of  the  com- 
posite wastewater  from  both  soap  and  food  proc- 
essing plants  indicated  that  the  waste  was  highly 
contaminated  with  organic  compounds  as  indicat- 
ed by  COD  and  BOD  values  Effluent  from  the 
soap-manufacturing  plant  contains  significant  con- 
centrations of  oil  and  grease  amounting  to  563  mg/ 
L.  Soap  manufacturing  effluent  and  the  combined 
wastes  discharged  from  the  whole  industrial  com- 
plex were  subjected  to  different  treatment  process- 
es, namely  dissolved  air  flotation,  chemical  coagu- 
lation-sedimentation, and  biological  treatment  via  a 
completely  mixed  activated  sludge  process.  Al- 
though coagulation  using  alum  followed  by  sedi- 
mentation removed  52'y<-  of  COD.  residual  values 
did  not  comply  with  the  regulatory  standards. 
Biological  treatment  of  the  composite  combined 
wastewater  significantly  removed  the  organic  con- 
taminants. Average  residual  BOD.  COD.  oil  and 
grease  values  were  30,  92  and  8.3  mg/L  respective- 
ly. Based  on  the  laboratory  results  a  final  process 
design  was  developed  incorporating  a  flotation 
unit  to  separate  the  oil  and  grease,  two  aeration 
tanks,  a  clarifier.  and  a  sedimentation  tank.  (Au- 
thor's abstract) 
W88-06438 


USE  OF  BIO-GAS  FOR  POWER  GENERA- 
TION, 

Wessex  Water  Authority,  Bristol  (England).  Bris- 
tol Avon  Div. 
M.  A.  Alder. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol  1,  No.  3,  p  271-278. 
December  1987.  2  fig,  3  tab,  2  ref,  append. 

Descriptors:  'Wastewater  treatment.  'Combined 
heat  and  power.  'Sludge  digestion.  'Biogas. 
'Power  generation,  Costs,  Wastewater,  Sludge, 
Economic  aspects.  Contracts.  Gases. 

The  use  of  combined  heat  and  power  (CHP)  on 
small  package  digesters  is  still  in  its  infancy.  There 
are  many  questions  still  to  be  answered  and  the 
long-term  performance  has  to  be  established.  How- 
ever, a  number  of  factors  are  now  apparent:  (1) 
CHP  plant  should  be  sized  on  gas  utilization  with 
the  emphasis  on  reliable  gas  supply.  (2)  Works 
serving  a  population  of  less  than  35.000  are  unlike- 
ly to  be  able  to  support  a  viable  CHP  project.  (3) 
As  the  power  is  the  source  of  returns  the  shaft 
power  available  should  be  maximized.  (4)  The  use 
of  electrical  power  to  substitute  existing  supply 
gives  a  far  better  return  and  should  be  a  major 
consideration.  (5)  Schemes  with  a  'firm'  power  unit 
cost  greater  than  1400  pounds  sterling  are  unlikely 
to  be  viable.  (6)  The  use  of  'performance  guaran- 
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OPTIMIZATION 
SOURCES, 

Anglian  Water  Authority,  (  umbridge  tl  ngland) 
For  primary  bibliographic  cutis  sec  Field  7  \ 
W88  i)(.456' 


COVENTRY  ARIA  SEWAGE  SLUDGE  DIS- 
POSAL SCHEME:  DEVELOPMENT  OF 
STRATEGY  AND  EARLY  OPERATING  EXPE- 
RIENCES, 

Severn-  Trent   Water  Authority  (England)    Avon 

Div. 

For  primary  bibliographic  entry  sec  Field  5E. 

W88-06457" 


EVALUATION  OF  THE  CLARIFLOW  PROC- 
ESS FOR  SEWAGE  TREATMENT, 

D.  W,  Harrington,  and  D.  E.  Smith 
Journal  of  the  Institution  of  Water  and  Environ- 
mental   Management.   Vol.    I,   No.    3.   p   325-338. 
December  198*7.  8  fig.  8  tab.  12  ref. 

Descriptors:  'Wastewater  treatment.  'Estuaries. 
'Clariflow  process,  'Sludge  treatment.  United 
Kingdom.  Optimization.  Performance  evaluation. 
Outfalls.  Economic  aspects.  Biological  oxygen 
demand.  Heavy  metals,  Phosphorus,  Suspended 
solids,  Ocean  dumping.  Microorganisms. 

The  performance  of  the  Clariflow  process  has  been 
evaluated  at  the  Sandown  sewage-treatment  works 
of  the  Southern  Water  Authority.  Isle  of  Wight 
(United  Kingdom).  The  process  is  designed  for  the 
partial  treatment  of  sewage  prior  to  discharge  in 
estuarine  or  coastal  locations.  As  a  marine  treat- 
ment it  represents  an  alternative  to  the  use  of  long 
sea-outfalls.  The  Clariflow  process  effectively  re- 
duces total,  fecal  coliforms  and  salmonellae,  and 
may  reduce  viruses.  Screenings  are  totally  re- 
moved and  phosphorus  and  heavy  metals  are  sig- 
nificantly reduced.  Solids  and  BOD  removal  levels 
are  superior  to  those  achieved  by  conventional 
primary  processes.  The  development  of  the  proc- 
ess, the  results  of  the  evaluation  and  cost  informa- 
tion are  reviewed.  Recommendations  have  been 
made  to  further  optimize  performance.  (Author's 
abstract) 
W88-06459 


COMPUTER-AIDED  LOAD  SMOOTHING 
WITH  ENERGY  MANAGEMENT  (CALSEM) 
FOR  ACTIVATED-SLUDGE  SEWAGE  TREAT- 
MENT PLANTS, 

Portsmouth  Polytechnic  (England).  Dept.  of  Elec- 
trical and  Electronic  Engineering. 
G.  Naghdy,  and  P.  Helliwell. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management.  Vol.  1.  No.  3.  p  339-347. 
December  1987.  6  fig.  3  tab.  10  ref. 

Descriptors:  'Wastewater  treatment.  'Computer 
programs,  'Automation,  'Activated  sludge  proc- 
ess, 'Performance  evaluation,  Energy.  Monitoring, 
Forecasting,  Flow,  Sludge.  Wastewater,  Process 
control. 

Research  over  a  ten-year  period  leading  up  to  a  set 
of  ten  experiments  lasting  two  years  on  a  large 
two-stream  pilot  sewage-treatment  plant  has  dem- 
onstrated process  improvements  and  potential  for 
considerable  energy-saving.  A  reliable,  low-cost, 
user-friendly  computer  system  is  used  to  control 
the  outflow  from  balancing  storage,  using  available 
sensors.  The  automation  system  can  also  control 
de-sludging  and  activated-sludge  surplusing  as  well 
as  monitoring  and  storing  data  on  plant  perform- 
ance. A  strategy  for  forecasting  flow  and  load  is 
effective  in  minimizing  balancing  volume.  The 
system  shows  clear  process  improvements  in  re- 
ducing the  risk  of  bulking  sludge,  in  nitrification, 
and  in  reducing  air  requirement.  Control  of  storage 
within  the  sewerage  system,  using  forecasting,  may 
provide  some  or  all  of  the  storage  required.  Exist- 
ing tankage  will,  in  many  cases,  provide  the  re- 
mainder of  storage  needed.  (Author's  abstract) 
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THEDREDGING  VND  DEWATERING  OF  Mil 

DEPOSITED  v\  \l  ERWORKS  si  I  DGE, 

Yorkshire    Walei     Vuthoril)    (England)    Western 

Div. 

A   Kent,  I)  Wilson,  and  I)  M   Pickles 

Journal  of  the  Institution  ol  Wati  i  and  I  nviron 

mental   Management,   Vol     I,   No     I,   p    Ul)  t5x. 

Decembei  1987  7  fig,  6  tab,  append 

Descriptors     Watei  treatment,  'Wastewatet  treal 

nieni.  "Sludge  dewatet Dredgin       Coloi  re- 

moval,   'Reservoirs,  Chemical   treatment.   Sludge 

disposal.  Raw  water,  Sludge,  I  n  ;land 

I  he  Albert  Reservoir  of  the  Yorkshire  Water  An- 

thoritj  was  bull  I  in  I  lie  I  X  51  Is  as  I  he  fin.  1 1  raw  walei 

storage  in  the  chain  of  impounding  and  storage 

reservoirs    which     feed     Halifax,     Bughouse,    and 

Elland  in  West  Yorkshire  (England)    I  he  problems 

encountered  with  increasing  raw  water  color  since 
the  mid-1970s,  the  action  taken  to  prclreat  the 
water  at  the  Albert  reservoir  prior  to  pressure 
filtration  al  the  Thrum  Hall  Water  Treatment 
Works,  and  the  resulting  problems  with  the  depos- 
ited alum  sludge  in  Albert  reservoir  are  described 
The  long-term  to  the  problems  of  discoloured 
water  in  Halifax  and  the  surrounding  area  is  Hear- 
ing completion.  Albert  treatment  works  has  been 
constructed  on  land  adjacent  to  Albert  reservoir 
The  works,  which  was  commissioned  during  Sep- 
tember 1987,  comprises  the  first  two  stages  of  a 
three-stage  treatment  process.  The  Albert  Works 
comprises  coagulation,  fiocculation,  dissolved-air 
Rotation,  and  rapid-gravity  filtration  to  remove 
colour,  aluminum,  and  iron.  A  third-stage  process 
to  remove  manganese  will  be  provided  utilizing 
high-rate  horizontal  pressure  filters.  This  three- 
stage  treatment  process,  already  in  use  at  a  treat- 
ment works  commissioned  earlier  this  year,  has 
shown  itself  to  be  efficient  in  dealing  with  the  soft 
acidic  highly  colored  raw  water  from  the  Pen- 
nines  ( Ale.xander-PTT) 
W88-06462 


MONITORING  SEWER  ATMOSPHERES  FOR 
ORGANIC  VAPOURS, 

Thames  Water  Authority  (England).  Central  Div. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-06463 


INVESTIGATION  OF  PETROLEUM  REFIN- 
ERY EFFLUENT  TREATMENT  IN  AN  AERO- 
BIC FIXED-FILM  BIOLOGICAL  SYSTEM, 

Kuwait  Univ..  Safat.  Dept.  of  Chemical  Engineer- 
ing. 

M.  F.  Hamoda.  and  A.  A.  Al-Haddad. 
Journal  of  the  Institution  of  Water  and  Environ- 
mental   Management.    Vol.    1,    No.   2.   p   239^246, 
October    1987.    6    fig.    2    tab.    12    ref.    Council    of 
Kuwait  Research  Grant  No.  EPC  002. 

Descriptors:  'Wastewater  treatment.  'Toxic 
wastes.  'Industrial  wastewater,  'Petroleum  refin- 
eries, 'Fixed-film  reactors.  Effluents.  Toxicity. 
Pollution  load.  Design  criteria.  Biomass.  Oxygen, 
Chemical  oxygen  demand.  Alum. 

The  feasibility  of  treating  a  synthetic  toxic  waste 
and  a  petroleum  refinery  effluent  was  evaluated 
using  a  four-stage,  fixed-film  aerated  bioreactor 
with  a  50  1  capacity  and  a  surface  area-to-volume 
ratio  of  72.  The  process  performance  at  various 
waste  strengths  and  influent  flow  rates  was  found 
satisfactory.  Organic  loading  proved  to  be  a  better 
operational  or  design  parameter.  Treatment  effi- 
ciency decreased  as  the  loading  was  increased.  An 
organic  loading  of  42  g  COD  sq  m/d  or  less  is 
recommended  to  ensure  good  quality  effluent.  The 
reactor  coped  with  organic  hydraulic  overloads 
because  of  the  good  oxygen  transfer  capacity  and 
the  considerable  quantity  of  attached  biomass  at- 
tained. Staging  the  reactor  was  effective  in  damp- 
ing excessive  loadings.  Treatment  of  the  refinery 
waste  in  the  bioreactor  removed  up  to  80  per  cent 
of  the  COD  and  reduced  the  oil.  sulfide  and  am- 
monia N  concentrations  substantially,  but  polishing 
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of  reactor  effluent  using  alum  treatment  improved 
effluent  quality  for  potential  reuse.  (Author's  ab- 
stract) 
W88-06471 


TREATMENT  OF  ANAEROBICALLY  DIGEST- 
ED PALM  OIL  MILL  EFFLUENT  BY  PRES- 
SURISED ACTIVATED  SLUDGE, 

Malaya  Univ..  Kuala  Lumpur  (Malaysia).  Dept.  of 
Chemistry. 

C.  C.  Ho,  and  Y.  K.  Tan. 

Journal  of  Chemical  Technology  and  Biotechnol- 
ogy JCTBDC.  Vol.  41.  No.  I.  p  75-84.  January 
1988.  4  fig.  4  tab.  10  ref. 

Descriptors:  *Wastewater  treatment,  'Anaerobic 
digestion.  *Activated  sludge  process.  *Palm  oil. 
•Industrial  wastewater.  Effluents,  Performance 
evaluation.  Wastewater.  Secondary  treatment. 
Sludge  bulking.  Dissolved  oxygen.  Kinetics.  Oil- 
seed crops.  Oil  wastes. 

The  application  of  the  pressurized  activated  sludge 
process  in  the  secondary  treatment  of  anaerobical- 
ly  digested  liquor  of  palm  oil  mill  effluent  (POME) 
as  influent  under  various  physical  conditions  was 
studied.  Separation  of  the  particulates  was  by  way 
of  a  dissolved  air  flotation  unit.  Results  showed 
that  a  high  efficiency  in  pollutant  removals  could 
be  achieved  and  the  final  treated  water  was  of 
good  effluent  quality.  The  high  efficiency  of  the 
process  was  linked  to  the  high  rate  of  oxygen 
transfer  at  elevated  pressure  in  the  reactor.  With  a 
dissolved  oxygen  level  of  10-14  mg/cu  dm  in  the 
reactor,  filamentous  growth  and  sludge  bulking 
were  prevented.  The  kinetic  coefficients  for  the 
process  were  also  evaluated.  It  is  envisaged  the 
process  could  complement  the  anaerobic  digestion 
in  a  two-stage  complete  treatment  system  for 
POME.  (Author's  abstract) 
W88-06473 


EDUCATING  THE  PUBLIC  ABOUT  SANITA- 
TION RATE  INCREASES, 

For  primary  bibliographic  entry  see  Field  6C. 
W88-06484 


PRIVATIZATION,  COOPERATION,  AND  IN- 
NOVATION IN  MT.  VERNON,  ILLINOIS, 

Crawford.  Murphy  and  Tilly.  Inc..  Springfield.  IL. 
L.  S.  Jones,  and  J.  Drake 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5.  Vol.  60,  No.  2.  p  185-189,  February 
1988.  2  fig. 

Descriptors:  *Wastewater  treatment,  *Water  qual- 
ity [s8»ndards,  *Regulations.  *Mount  Vernon.  Ef- 
fluent, Wastewater.  Renovation,  Legal  aspects. 
Construction.  Government,  Illinois. 

The  fact  that  effluent  from  the  Mt.  Vernon.  Illinois 
wastewater  treatment  plant  will  meet  all  U.S.  En- 
vironmental Protection  Agency  standards  by  the 
agency's  deadline  of  July  1,  1988  is  insignificant. 
Because  the  southern  Illinois  city  of  17,000  repeat- 
edly failed  to  meet  Illinois  Environmental  Protec- 
tion Agency  (IEPA)  effluent  standards,  it  was  put 
on  restricted  status  in  February,  1986.  The  city  was 
already  struggling  with  double-digit  unemploy- 
ment, and  as  long  as  it  remained  on  restricted 
status,  no  significant  additions  to  the  existing  sewer 
system  were  possible.  This  cut  off  the  city  from 
attracting  new  industry.  The  design  average  flow 
(DAF)  at  Mt.  Vernon's  plant  was  19.000  cu  m/d 
and  peak  hourly  flow  was  47.000  du  m/d.  Howev- 
er, the  plant  was  hydraulically  limited  to  a  23.500 
cu  m/d  flow,  and  even  at  DAF  some  stream 
standards,  notably  effluent  nitrogen,  were  not  met 
consistently.  Plant  renovations  would  have  provid- 
ed required  capacities.  One  engineering  firm  initial- 
ly estimated  that  $14  million  would  be  needed  to 
improve  the  treatment  plant,  with  a  scaled-down 
version  priced  at  half  that  total.  The  Mt.  Vernon 
project  followed  through  on  the  original  assur- 
ances of  a  treatment  plant  and  excess  flow-facilities 
that  can:  Guarantee  effluent  quality  to  a  capacity 
of  64.000  cu  m/d.  Provide  complete  treatment  to 
dry-weather  flow  of  36.000  cu  m/d  and  design 
average  flow  of  1900  cu  m/d;  Provide  primary 
treatment   and   disinfection   to  an   excess   flow   of 


28.000  cu  m/d;  and  carry  a  construction  price  tag 
of  less  than  $5  million.  Given  the  government 
requirements,  as  well  as  both  money  and  time 
constraints.  Mt.  Vernon's  wastewater  treatment 
plant  provided  a  series  of  challenges.  However, 
participants  point  to  the  final  project  as  the  success 
of  imagination,  expertise,  and  commitment  by  all. 
(Alexander-PTT) 
W88-06485 


OPERATING  EXPERIENCES  AT  A  LARGE 
CONTINUOUSLY  FED,  INTERMITTENTLY 
DECANTED,  ACTIVATED  SLUDGE  PLANT, 

New  South  Wales  Inst,  of  Tech..  Broadway  (Aus- 
tralia). School  of  Civil  Engineering. 
J.  S.  Nielsen,  and  M.  D.  Thompson. 
Journal    -    Water    Pollution    Control     Federation 
JWPFA5,   Vol.   60.   No.   2.   p    199-205,   February 
1988.  9  fig.  2  tab.  21  ref. 

Descriptors:  *Wastewater  treatment  plants. 
'Wastewater  treatment.  'Activated  sludge.  Port 
Macquarie.  Wastewater,  Effluents,  Nitrification. 
Sludge  bulking.  Australia,  Biological  oxygen 
demand.  Sludge  laggons. 

The  3,600  cu  m/d  continuously  fed  and  intermit- 
tently decanted  activated  sludge  plant  at  Port  Mac- 
quarie. Australia  was  commissioned  in  August. 
1979.  It  is  now  operated  by  a  liquid  level  control 
system  and  has  generally  produced  excellent  efflu- 
ent in  terms  of  BOD5.  nonfilterable  residue,  and 
nitrate-nitrogen  (typically  less  than  15,  15.  and  5 
mg/L  respectively).  Nitrification  performance  has 
been  less  satisfactory.  The  major  operating  prob- 
lems are  caused  by  bulking  sludge,  which  has 
resulted  in  solids  carryover  in  the  treated  effluent 
and  in  excessive  wasting  of  volatile  solids  in  order 
to  minimize  the  occurrences  of  solids  carryover  in 
the  effluent.  This  sludge  wasting  has  resulted  in  the 
sludge  lagoons  filling  much  more  rapidly  than  ex- 
pected. (Author's  abstract) 
W88-06487 


BLINDING  OF  SLUDGES  DURING  FILTRA- 
TION, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
J.  T.  Novak,  G.  L.  Goodman.  A.  Pariroo.  and  J  - 
C.  Huang. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60.  No.  2.  p  206-214,  February 
1988.  15  fig.  4  tab,  6  ref. 

Descriptors:  *Sludge  blinding,  *Sludge  cake, 
*Sludge         filters,  'Clogging,         'Filtration. 

'Wastewater  treatment,  'Model  studies.  Predic- 
tion, Equations.  Sludge  dewatering.  Sludge. 
Wastewater.  Effluents. 

The  blinding  (clogging)  of  sludge  cakes  during 
filtration  is  described  using  a  modified  filtration 
equation.  Blinding,  the  migration  of  sludge  parti- 
cles into  the  cake  pores,  is  shown  to  occur  when 
the  mean  particle  size  of  activated  sludge  is  below 
40  microns  and  the  particle  size  distribution  is 
relatively  broad.  Two  sludge  mixture  examples 
demonstrate  that,  when  two  sludges  are  combined, 
the  dewatering  characteristics  are  not  easily  pre- 
dicted because  of  the  influence  of  blinding.  Marked 
improvements  occur  in  one  of  the  combined  sludge 
mixtures.  (Author's  abstract) 
W88-06488 


CAPILLARY  SUCTION  TIME  AS  A  FUNDA- 
MENTAL MEASURE  OF  SLUDGE  DEVVATER- 
ABILITY, 

Duke   Univ..    Durham.   NC.    Dept.   of  Civil   and 

Environmental  Engineering. 

P.  A.  Vesilind. 

Journal    -    Water    Pollution    Control     Federation 

JWPFA5.   Vol.   60.   No.   2.   p   215-220.   February 

1988.  11  fig,  1  tab.  11  ref. 

Descriptors:  'Filtration.  'Sludge  dewatering. 
'Capillary  suction  time,  'Wastewater  treatment. 
'Model  studies.  Prediction.  Equations, 

Wastewater.  Effluents.  Sludge. 

Capillary  Suction  Time  (CST)  apparatus  is  mathe- 
matically analyzed  and  a  model  is  suggested  that 


includes  both  equipment  variables  and  variables 
related  to  sludge  characteristics.  The  constant  de- 
scribing the  ease  with  which  sludge  yields  its  water 
is  defined  as  the  'filterability  constant'  and  it  is 
shown  that  this  parameter  can  be  used  as  a  funda- 
mental measure  of  sludge  dewaterability.  (Author's 
abstract) 
W88-06489 


KINETICS  AND  STOICHIOMF/TRY  OF  ACTI- 
VATED SLUDGE  TREATMENT  OF  A  TOXIC 
ORGANIC  WASTEWATER, 

Virginia  Polytechnic  Inst,  and  State  Univ..  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
A.  N.  Godrej,  and  J.  H.  Sherrad. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,   Vol.   60,   No.   2.   p   221-226,   February 
1988.  6  fig.  4  tab,  6  ref. 

Descriptors:  'Toxic  wastes.  'Activated  sludge 
process.  'Sludge  age,  'Haldane  equation,  'Toxici- 
ty. 'Phenols,  'Wastewater  treatment.  'Model  stud- 
ies. Prediction.  Equations,  Wastewater,  Effluents. 
Sludge.  Inhibition.  Organic  loading.  Oxygen 
uptake,  Mixed  liquor  solids. 

The  Haldane  equation  is  used  in  a  procedure  for 
describing  the  behavior  of  a  treatment  process  that 
is  subject  to  a  toxic  organic  wastewater.  Example 
results  for  an  activated  sludge  process  treating  a 
phenolic  wastewater  are  presented  using  mean  cell 
residence  time,  or  sludge  age,  as  the  primary  proc- 
ess control  variable.  Other  factors  remaining  con- 
stant, the  minimum  permissible  sludge  age  is  de- 
pendent on  the  magnitude  of  the  inhibition  con- 
stant. For  inhibitory  conditions,  two  steady-state 
values  -  one  of  which  represents  an  unstable  condi- 
tion -  are  possible  for  effluent  chemical  oxygen 
demand,  mixed  liquor  volatile  suspended  solids 
concentration,  waste  sludge  production,  food-to- 
microorganism  ratio,  and  oxygen  requirements  at 
each  permissible  sludge  age.  The  specific  oxygen 
uptake  rate  is  a  constant  for  a  given  sludge  age, 
irrespective  of  the  inhibition  constant,  and  may 
have  limited  use  as  a  control  parameter  in  monitor- 
ing effluent  quality.  The  stability  of  a  system  to 
increases  inhibitory  substrate  loading  is  dependent 
on  whether  or  not  the  operating  sludge  age  is 
above  the  minimum  permissible  sludge  age  for  the 
initial  and  final  inhibition  values.  (Author's  ab- 
stract) 
W  8  8-06490 


APPLICATION  OF  THE  UNIT  HYDROGRAPH 
TECHNIQUE  TO  OPEN  CHANNEL  FLOW 
DATA, 

N.  T.  Debevoise. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5.  Vol.  60.  No.  2,  p  227-236.  February 
1988.  7  fig,  4  tab.  10  ref. 

Descriptors:  'Hydrographs.  'Hydrodynamics, 
'Open  channel  flow.  'Surveys.  'Unit  hydro- 
graphs,  'Sewer  systems,  'Model  studies.  Predic- 
tion. Equations.  Infiltration.  Inflow. 

The  data  collected  by  open  channel  flow  monitor- 
ing in  conjunction  with  sewer  system  evaluation 
surveys  (SSES).  is  frequently  evaluated  using  Ra- 
tional Techniques.  Separate  sewer  models  fre- 
quently employ  triangular  unit  hydrographs  to 
analyze  this  data.  A  technique  for  modeling  open 
channel  flow  and  discharges  using  a  formulation  of 
rain-induced  infiltration  and  a  numerical  method 
known  as  Ridge  Regression  is  described.  Distinct 
improvements  over  Rational  and  Triangular  Unit 
Hydrograph  techniques  are  shown.  The  effects  of 
an  infiltration/inflow  reduction  program  is  quanti- 
fied. (Author's  abstract) 
W88-06491 


SOLAR     AQUATIC     WASTEWATER     TREAT- 
MENT, 

New  Alchemy  Inst..  Woods  Hole.  MA. 
J.  Todd. 

Biocycle  BCYCDK.  Vol.  29.  No.  2.  p  38-40.  Feb- 
ruary 1988.  5  ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Waste  Treatment  Processes — Group  5D 


Descriptors;    'Biological    wnstewutet     treatment. 

>lui     aquatic    wustewutei     treatment.    'Alga 
'Ammonia,   'Wustewutei    ireulment.  Wastewater, 
EfTluents,    foxied)     Itiomass.   Economic  aspects. 
Bacteria,  Phosphorus,  Sterilization,  Ultraviolet  ni 
:   \  ,  i mom 

A  gallon  solai  aquatic  purification  facility  was 
constructed  in  Warren,  Vermont,  to  remove  am- 
monia ecological!)  ["he  facility  was  started  up  in 
April.  ll»s~  and  has  been  able  10  reduce  input 
ammonia  of  .is  high  as  -2  milligrams  pei  litei  to  an 
outlet  below  0.03  nit:  per  liter  Ammonia  toxicit) 
has  been  reduced  to  levels  which  allow  us  to  raise 
rainbow  trout  in  the  outfall  effluent  During  Phase 
1  the  material  is  aerated  l'he  bacteria  phase  in- 
volves the  bioaugmentation  of  the  waste  stream 
near  the  input  with  eight  bacterial  types  cultured 
primarily  on  unique  biowebs  Upstream  Bacillus 
subtilis  and  Pseudomonas  spp  .  which  are  obligate 
aerobes,  reduce  biochemical  oxygen  demand 
(BOD)  levels  to  those  that  will  allow  nitrifying 
bacteria  to  function  efficiently  to  eliminate  toxic 
ammonia  from  the  waste  stream.  The  algal  phase  is 
unique  to  the  solar  aquatic  facility.  Most  aquacul- 
ture/punlication  efforts  eliminate  this  phase  be- 
cause of  the  difficulty  of  harvest  The  green  algae 
phase  are  seeded  with  Scenedesmus  spp..  Chlorella 
spp..  Mieracthmim  spp.  Dictyospaerium  spp..  An- 
kistrodesmus  spp,,  Golebkmica  spp,.  Sphaerocystis 
spp..  and  other  rarer  species.  In  concert  they  will 
rapidly  take  up  nitrogen,  including  ammonia,  ni- 
trites and  nitrates,  and  phosphorus.  They  will  con- 
sume carbon  gases  and  release  oxygen  during  day- 
light conditions.  They  will  be  fed  upon  by  primary 
grazers,  primarily  zooplankton  and  herbivorous  li- 
vebeanng  fishes.  The  final  stage  involves  ultra- 
violet sterilization  of  the  effluent.  Solar  aquatic 
wastewater  purification  is  more  cost  effective  than 
regular  tertiary  treatment,  and  does  not  require 
expensive  and  environmentally  dubious  chemicals 
in  its  operations.  (Alexander-PTT) 
W88-06494 


DISINFECTION  OF  WASTEWATER  EF- 
FLUENTS AND  SLUDGES:  STATE  OF  THE 
ART  AND  RESEARCH  NEEDS. 

Available  from  the  National  Technical  Information 
Service.  Springfield.  VA.  22161,  as  PB87-206223. 
Price  codes:  A09  m  paper  copy.  A01  in  microfiche. 
Proceedings  of  a  Conference  held  May  7-9,  1984. 
Miami.  Florida.  NSF  Report  No.  NSF/CEE- 
84080.  1984.  182  p. 

Descriptors:  'Disinfection,  "Conferences, 

'Wastewater  treatment.  *Sludge.  Research  needs. 
Information  exchange.  Effluents. 

The  ultimate  disposal  of  liquid  effluents  and/or 
sludge  from  any  municipal  waste  treatment  plant  is 
governed  mostly  by  the  disinfection  process  em- 
ployed in  the  treatment  scheme.  Because  of  the 
need  to  meet  more  stringent  discharge  require- 
ments, new  disinfection  and  resource  recovery 
techniques  are  being  developed.  This  workshop 
was  conducted  to  evaluate  the  state-of-the-art  of 
wastewater  effluent  and  sludge  disinfection.  The 
result  of  this  workshop  was  a  concise  overview  of 
the  current  status  of  wastewater  disinfection,  and 
projected  research  needs.  This  volume  contains  the 
papers  presented  by  each  of  the  participants,  and 
represents  a  useful  reference  document  for  anyone 
concerned  with  the  status  and  direction  of 
wastewater  disinfection.  Included  are  papers  dis- 
cussing effluent  disinfection,  sludge  disinfection. 
and  environmental  effects  of  disinfectants.  There 
are  also  papers  which  discuss  the  potential  health 
risks  associated  with  discharging  undisinfected 
waste  residuals.  (See  W88-06576  thru  W88- 
06584)(Lantz-PTT) 
W  8  8-065  7  5 


EFFECT   OF  TOXINS   ON   AQUATIC   ORGA- 
NISMS:  HOW  SERIOUS  IS  THE  PROBLEM, 

Maryland  Univ..  College  Park.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5C 
W88-06577 


WASTEWATER     DISINFECTION     ALTERNA- 
TIVES, 


Miami  Univ.,  Coral  Gables,  Fl    Dept  ofCivilund 
\n  hitectural  Engineering 

R    Singh,  and   I     I)    Wttite 

IN     Disinfection    of   Waslewatet    I  ffluents    and 

Sludges    stair  of  the   An  and   Research   Need 
Proceedings  of  a  Conference  held  Mas  7-9,  1984, 
Miami.  Florida    i"S4  p  5.^7(1.  (i  fig.  3  tab,  14  ref 

Descriptors:  'Wastewater  treatment,  'Disinfec- 
tion, 'Chlorination,  Organic  compounds,  I  conom- 
ic  aspects,  Ozone,  Bromine  chloride,  Chlorine  di- 
oxide. Potassium  permangenate,  Ferrate,  Hydro- 
gen  peroxide,   lime.   Ultraviolet    radiation,   Cost 

analysis. 

Wastewater  effluent  treatment  in  the  United  States 

was  first  started  in  Chicago  in  1855  and  ever  since 
chlorine  has  been  used  as  the  major  disinfectant 
Liquified  chlorine  gas  is  almost  exclusively  used. 
When  chlorine  is  added  to  puie  water,  two  reac- 
tions take  place:  (1)  hydrolysis  and  (2)  ionization. 
These  reactions  result  in  free  available  chlorine 
consisting  of  hypochlorous  acid  and  hypochlorite, 
which  are  primarily  responsible  for  disinfection. 
Apart  from  the  disinfection  reactions,  organic 
matter  present  in  the  effluent  reacts  with  the  chlo- 
rine to  form  compounds  such  as  trihalomethanes 
(THM).  some  of  which  are  presumed  to  be  human 
carcinogens.  The  toxicity  of  these  halogenated  by- 
products to  aquatic  life  has  been  demonstrated  by 
many  researchers,  but  direct  toxicity  to  humans  is 
difficult  to  assess.  There  is  an  apparent  need  at  this 
time  to  re-evaluate  alternative  disinfectants  which 
meet  the  disinfection  standards  set  by  the  EPA,  are 
cost  effective,  and  do  not  produce  toxic  by-prod- 
ucts. The  following  are  treatment  chemicals  and 
processes  which  are  considered  as  alternatives  to 
chlorine  for  disinfection:  ozone,  bromine  chloride, 
chlorine  dioxide,  potassium  permanganate,  ferrate 
(IV).  hydrogen  peroxide,  high  lime,  and  ultraviolet 
radiation.  In  general,  cost  comparisons  as  present- 
ed in  this  paper,  show  that  chlorine  is  far  less 
expensive  than  any  other  compound  or  process, 
although  all  of  the  alternative  chemical  methods  to 
chlorine  are  described.  (See  also  W88-06575) 
(Lantz-PTT) 
W88-06579 


SLUDGE  DISINFECTION  WITH  HEAT 
TREATMENT, 

Zimpro,  Inc..  Rothschild.  WI. 

P.  V.  Knopp. 

IN:    Disinfection    of    Wastewater    Effluents    and 

Sludges:   State  of  the   Art   and   Research   Needs. 

Proceedings  of  a  Conference  held  May  7-9,  1984. 

Miami.  Florida.  1984.  p  71-90.  7  fig.  4  tab,  6  ref. 

Descriptors:  "Wastewater  treatment,  *Sludge. 
*Heat  treatment.  "Thermal  conditioning,  "Costs. 
Sterilization.  Temperature,  Energy.  Public  health. 
Bacteria,  Disinfection,  Pathogenic  bacteria.  Sludge 
digestion. 

Disinfection  of  sludge  by  heat  is  demonstrated  to 
be  economically  feasible.  Other  economic  benefits 
are  derived  which  by  themselves  can  justify  its  use. 
Disinfection  is  already  practiced  by  a  number  of 
communities.  In  situations  where  there  is  either  a 
perceived  or  real  risk,  heat  treatment  is  the  method 
of  choice  for  sludge  disinfection.  Placement  of  the 
disinfection  system  between  the  treatment  plant 
and  the  land  disposal  site  breaks  the  most  signifi- 
cant link  in  the  potential  chain  of  transmitting 
waterborne  disease,  and  it,  coupled  with  effective 
disinfection  of  the  liquid  treatment  plant  effluent, 
provides  positive  assurance  that  the  chain  of  trans- 
mission is  broken,  or  at  least  substantially  dimin- 
ished. Three  important  aspects  of  disinfection  by 
heat  are  discussed:  (1)  heat-up  time  required  to 
achieve  the  temperature  required  for  disinfection; 
(2)  holding  time  at  temperature  required  to  achieve 
kill;  and  (3)  energy  requirements.  The  energy 
factor  is  the  one  aspect  that  determines  the  overall 
cost  of  the  procedure.  The  conditions  of  heat  treat- 
ment or  thermal  conditioning  have  been  found 
sufficient  to  render  sludge  sterile  eliminating  the 
need  for  concern  for  pathogenic  organisms.  Disin- 
fection of  sludge  by  heat  is  economically  viable, 
particularly  in  view  of  the  additional  benefits  of 
improved  dewaterability  and  stability.  Land 
spreading  of  thermally  conditioned  sludge  has  been 
practiced  for  many  years  without  the  lieed  to  be 


i  on,  1 1  tied  w  iih  disease  pn  ipagaiii  m    Sid 
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D6580 


DISINFECTION  OF  SEWAGE  Sit  DGE  HY 
WINDROW  COMPOSTING, 

I  os  Angeles  County  Sanitation   Districts,  (  aison 

CA 

I  Hay,  l<  C  Caballero,  and  i<  W  Horvath. 

IN:  Disinfection  of  Wastewater  Effluents  and 
Sludges:    Stale    of   the    Art    and    Research    Needs 

Proceedings  of  a  Conference  held  May  7-9.  1984, 

Miami.  Florida    19X4,  p  91-124.  14  fig.  4  lab.  10  ref 

Descriptors:  "Waste  treatment.  "Sludge  digestion. 
"Disinfection.  'Windrow  composting,  *L.os  Ange- 
les. "California.  Composting,  Municipal 
wastewater.  Aeration.  Aerobic  digestion.  Temper- 
ature. 

The  process  of  composting  accomplishes  three  ob- 
jectives: dehydration,  organic  stabilization,  and 
pathogen  destruction.  Composting  may  be  aerobic 
or  anaerobic,  but  aerobic  composting  has  several 
advantages,  including:  higher  temperature  eleva- 
tion which  is  necessary  for  pathogen  destruction, 
less  odor  generation,  and  faster  organic  stabiliza- 
tion. To  provide  aerobic  conditions,  the  windrow 
composting  process  relies  on  natural  ventilation 
with  frequent  mechanical  turning  of  the  windrows 
with  a  composting  machine.  Since  1972.  the  Sanita- 
tion Districts  of  Los  Angeles  County,  have  con- 
ducted an  extensive  research  program  to  better 
understand  the  composting  process,  to  investigate 
process  variations  and  new  equipment  that  opti- 
mize productivity,  and  to  improve  process  reliabil- 
ity and  performance.  Among  the  improvements 
resulting  from  this  research  were:  increasing  the 
windrow  height  to  between  1.2  and  1.5  m  (between 
4  and  5  ft),  using  rice  hulls  and  wood  shavings  in 
addition  to  finished  compost  as  amendments,  opti- 
mizing the  mix  ratios  of  amendments,  and  installing 
asphalt  pavement  on  a  large  portion  of  the  com- 
posting field.  These  improvements  have  increased 
windrow  temperatures  to  ensure  better  pathogen 
destruction,  increased  productivity,  and  improved 
the  material  handling  characteristics  of  the  com- 
post. This  report  describes  the  windrow  compost- 
ing operation  at  the  Joint  Water  Pollution  Control 
Plant,  in  Carson.  California,  discusses  the  effective- 
ness of  the  composting  process  in  disinfecting 
sewage  sludge,  and  outlines  aspects  of  sludge  disin- 
fection requiring  more  research.  (See  also  W88- 
06575)  (Lantz-PTT) 
W88-06581 


DISINFECTION  OF  MUNICIPAL 

WASTEWATERS  AND  SLUDGES  BY  IONIZ- 
ING RADIATIONS, 

Massachusetts  Inst,  of  Tech.,  Cambridge. 

J.  G.  Trump. 

IN:    Disinfection    of    Wastewater    Effluents    and 

Sludges:   State  of  the   Art   and   Research   Needs. 

Proceedings  of  a  Conference  held  May  7-9,  1984, 

Miami,    Florida.    1984.   p    125-152.   7   fig,    15    ref 

Descriptors:  "Disinfection,  "Sludge  digestion. 
"Municipal  wastewater.  "Wastewater  treatment. 
"Ionization,  Radiation.  Gamma  radiation.  Elec- 
trons, Sludge.  Land  disposal.  Organic  compounds. 
Bacteria.  Polychlorinated  btphenyls. 

A  six-year  study  which  began  in  1974  has  shown 
that  injection  of  machine-accelerated  electrons  into 
liquid  sludges  collected  from  sewage  wastewaters 
is  remarkably  effective  in  destroying  disease-caus- 
ing microorganisms.  The  process  is  basically 
simple:  a  wide,  thin  slurry  of  watery  sludge  flows 
through  an  intensely  ionizing  and  completely  pene- 
trating scanning  electron  beam  and  is  disinfected 
during  this  fraction-of-a-second  exposure.  Where 
sufficient  land  is  available,  the  disinfected  liquid, 
whether  the  sludge  of  municipal  treatment  plants 
or  the  septage  of  unsewered  communities,  can  be 
spread  over  land  surfaces  or  implanted  by  subsur- 
face injection.  The  first  gamma  ray  facility  for 
liquid  sludge  disinfection  came  into  operation   in 
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1976.  at  a  wastewater  treatment  plant  in  the  farm- 
ing region  west  of  Munich.  West  Germany.  The 
automated  batch-process  system  utilized  the  emis- 
sions from  a  cylindrical  array  of  radioactive  cobalt 
60  rods  which  were  assembled  axially  inside  a 
large  underground  tank.  Charged  to  its  full  capac- 
ity of  450.000  curies,  each  5  cu  m  batch  of  continu- 
ously circulated  liquid  sludge  accumulated  a  disin- 
fecting dose  of  300  krads  in  one  hour.  The  disin- 
fected liquid  sludge  -  about  32.000  gpd  -  was  stored 
for  surface  application  to  the  surrounding  farmland 
during  non-growing  seasons.  The  extensive  plant 
growth  and  soil  studies  which  followed  confirmed 
the  value  and  bacterial  safety  of  this  treated  materi- 
al. In  1974.  a  team  at  Sandia  Laboratories,  after 
examining  the  feasibility  o(  liquid  sludge  disinfec- 
tion using  gamma  rays  from  the  fission  waste  prod- 
uct 137-Cs.  turned  to  the  disinfection  of  sun-dried 
municipal  sludge  for  use  as  cattle  feed.  They  found 
that  disinfected  sludge  provides  a  safe  food  supple- 
ment for  grazing  animals.  Research  during  the 
study  period  at  the  Massachusetts  Institute  of 
Technology  on  the  effects  of  energized  electrons 
on  toxic  chemicals  showed  that  trace  PCBs  and 
certain  pesticides  in  otherwise  pure  water  are  de- 
stroyed by  remarkably  low  doses.  These  findings 
have  opened  up  the  possibility  of  detoxifying  con- 
taminated drinking  and  wastewaters  by  electron 
treatment.  Further  discussion  in  this  paper  centers 
around  the  various  environmental  pathogens,  and 
considerations  for  choosing  an  appropriate  ionizing 
agent.  (See  also  W88-06575)  (Lantz-PTT) 
W88-06582 


PATHOGEN  REDUCTION  STUDIES  IN  EPA'S 
SLUDGE  MANAGEMENT  PROGRAM, 

Municipal  Environmental  Research  Lab..  Cincin- 
nati. OH.  Wastewater  Research  Div. 
J.  B.  Farrell. 

IN:  Disinfection  of  Wastewater  Effluents  and 
Sludges:  State  of  the  Art  and  Research  Needs. 
Proceedings  of  a  Conference  held  Mav  7-9,  1984. 
Miami.  Florida.  1984.  p  153-166,  3  fig.  2  tab.  3  ref. 

Descriptors:  *Pathogens.  *Sludge  digestion. 
*Wastewater  treatment.  *Waste  management. 
Lime.  Thermophilic  digestion.  Parasites.  Gamma 
radiation.  Ionization.  Aerobic  digestion.  Stabiliza- 
tion lagoons. 

EPA's  sludge  management  program  (SMP)  is  con- 
ducted by  the  Ultimate  Disposal  Section  of  the 
Wastewater  Research  Division  of  EPA's  Munici- 
pal Environmental  Research  Laboratory,  in  Cin- 
cinnati. The  primary  effort  of  the  SMP  has  been 
directed  towards  EPA's  two  principal  concerns  for 
sludge;  it  attempts  to  encourage  use  of  technology 
for  processing,  disposing,  and  using  a  sludge  that  is 
cost  effective  and  at  the  same  time  causes  minimal 
harm  to  the  environment  and  human  health.  Since 
approximately  1977.  when  attention  began  to  be 
directed  towards  regulating  the  disposal  of  sludge, 
the  SMP  has  devoted  a  substantial  share  of  its 
resources  toward  evaluating  all  aspects  of  sludge 
handling  for  their  effects  on  pathogens  and  devel- 
oping new  approaches  for  reducing  or  eliminating 
pathogens  and  their  potentially  harmful  effects. 
Research  on  the  health  effects  produced  by  patho- 
gens in  sludge  is  conducted  by  SMP,  and  is  briefly 
summarized  by  the  following  activities:  (1)  estab- 
lished a  technological  and  scientific  base  for  lime 
stabilization  of  sludge;  (2)  showed  advantages  of 
thermophilic  digestion  over  mesophilic  digestion 
for  pathogen  destruction;  (3)  studied  infection  rate 
of  swine  when  penned  on  land  which  sludge  con- 
taining Ascaris  suum  was  applied;  (4)  initiated 
survey  of  sludges  in  US  Public  Owned  Treatment 
Works  for  parasites;  (5)  cooperated  with  Sandia 
Labs  in  development  of  gamma  ray  irradiation  of 
sludge  to  reduce  pathogens;  (6)  demonstrated  au- 
tothermal  thermophilic  aerobic  digestion;  (7)  dem- 
onstrated dual  digestion;  and  (8)  investigated 
pathogen-reducing  potential  of  short-  and  long- 
term  lagooning.  (See  also  W88-06575)  (Lantz- 
PTT) 
W88-06583 


DISINFECTION  OF  WASTEWATER  AND  RE- 
SIDUAL SLUDGES, 

National    Science    Foundation,    Washington,    DC. 
E.  H.  Bryan. 


IN:  Disinfection  of  Wastewater  Effluents  and 
Sludges:  State  of  the  Art  and  Research  Needs. 
Proceedings  of  a  Conference  held  May  7-9,  1984. 
Miami.  Florida.  1984.  p  167-182.  34  ref. 

Descriptors:  *Wastewater  treatment.  *Sludge  di- 
gestion. *Disinfection.  Heat  treatment.  Gamma  ra- 
diation. Radiation.  Research  priorities.  Chemical 
treatment.  Sludge.  Temperature. 

Over  the  past  ten  years,  the  National  Science 
Foundation  (NSF)  has  supported  research  projects 
on  disinfection  of  water,  wastewater,  sludges  de- 
rived from  wastewater  treatment  and  related 
topics.  A  summary  of  recent  developments  in  the 
use  of  alternative  disinfecting  agents  and  innova- 
tive processes  for  disinfection  is  presented.  Con- 
cepts and  processes  discussed  include  heat  treat- 
ment, use  of  chemical  agents  added  or  formed  in 
place,  and  radiation  (ultraviolet,  gamma  and  elec- 
tron beam).  The  application  of  new  concepts  for 
disinfection  is  likely  to  lead  to  further  questions 
regarding  their  mechanisms,  mode  of  action  and 
rationale  for  use.  Further  research  needs  as  they 
related  to  these  issues  are  suggested.  (See  also 
W88-06575)  (Author's  abstract) 
W88-06584 


ANAEROBIC  TREATMENT  OF  GASIFIER  EF- 
FLUENT, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

W.  H.  Cross,  F.  G.  Pohland.  E.  S.  K.  Chian,  S.  R. 

Harper,  and  F.  Lu. 

Available  from  the  National  Technical  Information 

Service.  Springfield,  VA.  22161.  as  DE87-001099. 

Price  codes:  A07  in  paper  copy.  A01  in  microfiche. 

Report     No.     DOE/FC/10297-2334,     December 

1986.  130  p.  63  fig,  23  tab.  33  ref.  2  append.  DOE 

Contract  No.  DE-AC21-81FC1-297. 

Descriptors:  *Anaerobic  digestion,  *Gasifier  ef- 
fluents, *Wastewater  treatment.  Ammonia,  Organ- 
ic carbon.  Activated  carbon.  Filtration,  Denitrifi- 
cation.  Nitrification,  Organic  compounds,  Hydan- 
toin.  Coal  gasification. 

Studies  have  been  conducted  to  determine  the 
biological  treatability  of  coal  gasification  effluent 
for  removal  of  organic  carbon  and  ammonia.  The 
treatment  system  consisted  of  an  anaerobic  activat- 
ed carbon  filter  for  organic  carbon  removal,  fol- 
lowed by  a  single  stage  nitrification  system  fol- 
lowed by  a  biological  denitrification  reactor. 
Dilute  (approximately  10%)  wastewater  was  suc- 
cessfully treated  over  an  extended  period  of  time. 
However,  after  extended  operation  (about  1  year) 
inhibition  of  the  biological  system  was  encoun- 
tered. This  inhibition  could  be  overcome  by  peri- 
odic replacement  of  a  portion  of  the  granular  acti- 
vated carbon  contact  media.  Attempts  to  utilize 
the  anaerobic  system  to  treat  solvent  extracted 
ammonia  stripped  coal  gasification  effluent  to 
remove  substituted  hydantoins  was  of  limited  suc- 
cess. Removals  of  50%  of  the  influent  hydantoins 
were  realized  but  only  very  small  amounts  of  gas 
were  produced.  Apparently  the  primary  removal 
mechanism  was  adsorption  on  the  granular  activat- 
ed carbon.  Batch  inhibition  studies  showed  substi- 
tuted pyridines  as  the  primary  inhibitory  com- 
pounds in  the  raw  wastewater.  Carbon  adsorption- 
solvent  regeneration  for  hydantoin  removal  did  not 
appear  to  be  a  viable  treatment  alternative  due  to 
low  adsorption  capacities  and  incomplete  regen- 
eration of  the  activated  carbon.  (Author's  abstract) 
W88-06589 


DEVELOPMENT  OF  AN  IN  SITU  METHOD 
TO  DEFINE  THE  RHEOLOGICAL  PROPER- 
TIES OF  SLURRIES  AND  SLUDGES  STORED 
IN  UNDERGROUND  TANKS, 

Battelle  Pacific  Northwest  Labs.,  Richland.  WA. 
W.  O.  Heath 

Available  from  the  National  Technical  Information 
Service.  Springfield,  VA.  22161,  as  DE87-009462. 
Price  codes:  A06  in  paper  copy.  A01  in  microfiche. 
Report  No.  PNL-6083.  April  1987.  108  p.  29  fig,  8 
tab.  30  ref.  2  append.  DOE  Contract  No.  DE- 
AC06-76RLO  1830. 

Descriptors:  *Rheology.  *In  situ  tests,  *Slurries. 
♦Sludges.  "Underground  storage.  *Waste  disposal. 


"Radioactive  wastes.  *Viscometry,  Mathematical 
models,  Flow  patterns.  Wastewater  treatment.  Vis- 
cosity, Model  studies. 

A  method  for  measuring  the  in  situ  flow  properties 
of  high-level  radioactive  waste  (HLW)  sludges  has 
been  developed  at  Pacific  Northwest  Laboratory, 
along  with  a  preconceptual  design  for  a  shear  vane 
device  that  can  be  installed  in  underground  HLW 
storage  tanks  and  used  to  make  those  measure- 
ments remotely.  The  data  obtained  with  this  device 
will  assist  in  the  design  of  mixing  equipment  used 
to  resuspend  and  remove  HLW  sludges  from  their 
storage  tanks  for  downstream  processing.  This 
method  is  also  suitable  for  remotely  characterizing 
other  types  of  waste  sludges  and  slurries.  Com- 
monly available  viscometric  methods  were  adapted 
to  allow  characterization  of  sludge  samples  in  the 
laboratory  such  that  the  laboratory  and  in-tank 
data  can  be  directly  compared  (scaled  up).  Proce- 
dures for  conducting  measurements  and  analyzing 
the  results  in  terms  of  useful  mathematical  models 
describing  both  start-up  and  steady-state  flow  be- 
havior are  presented,  as  is  a  brief  tutorial  on  the 
types  of  flow  behavior  that  can  be  exhibited  by 
tank  sludges.  (Author's  abstract) 
W88-06602 


MUNICIPAL  WASTE  WATER  TREATMENT, 

Institutul  de  Constructs  din  Bucuresti  (Romania). 
M.  Negulescu. 

Developments  in  Water  Science.  No.  23.  Elsevier, 
New  York.  1985.  596  p. 

Descriptors:  "Wastewater  treatment,  "Municipal 
wastewater,  "Municipal  water.  Environmental  ef- 
fects. Wastewater  facilities,  Mathematical  studies, 
Design  standards.  Model  studies. 

Most  aspects  of  the  technology  of  wastewater 
treatment  are  analyzed  including  the  ecology  of 
the  processes  occurring  during  the  wastewater 
treatment;  specific  problems  for  the  research;  the 
design  and  construction  of  the  treatment  plants; 
and  some  necessary  steps  for  the  correct  operation 
of  the  wastewater  plants.  Taking  the  theoretical 
analysis  of  the  basic  processes  and  phenomena 
occurring  during  the  wastewater  treatment  as  a 
starting  point,  and  using  processing  or  mathemati- 
cal methods,  solutions  are  given  for  the  determina- 
tion of  the  main  design  data  for  the  wastewater 
treatment  plants.  Measurements  and  other  similar 
data  are  presented  under  the  form  of  diagrams  or 
lists,  enabling  a  comparative  analysis  of  many  var- 
iants; the  data  also  include  several  physical  models. 
(Lantz-PTT) 
W88-06607 


SUPERFUND   RECORD  OF   DECISION:   PIO- 
NEER SAND,  FL. 

Environmental    Protection    Agency,    Washington. 

DC. 

For    primary    bibliographic   entry   see    Field    5G. 

W88-06620 


SUPERFUND    RECORD    OF    DECISION:    AR- 
ROWHEAD REFINERY,  MN. 

Environmental    Protection    Agency.    Washington, 

DC 

For   primary   bibliographic   entry   see   Field    5G. 

W88-06621  " 


SUPERFUND  RECORD  OF  DECISION:  SIKES 
DISPOSAL  PITS,  TX. 

Environmental    Protection    Agency.    Washington. 

DC 

For   primary   bibliographic   entry   see    Field    5G. 

W88-06622  ' 


SUPERFUND  RECORD  OF  DECISION:  TINK- 
HAM  GARAGE,  NH. 

Environmental    Protection    Agency.    Washington. 

DC. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-06623  ' 


116 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Waste  Treatment  Processes — Group  5D 


CI  IMC  VI    SIGNIFICANCE    OF  "  V  I  I  R   I'OI - 

I  I  HON. 
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vv  vsn  w  vii  R  (  ONOENTRATION  BY 
SEEDED  RK\  I  KM  OSMOSIS:  v  I  II  I  I)  DEM- 
ONSTRATION IN  llll  11  l(  IKK  VI  POWER 
IM)l  STHY. 

Resources  Conservation  Co  .  Bellevue,  WA 

\i  C  Hess,  t;  Jones.  W  Micheletti,  and  J. 

!  omlinson. 

Environmental  Progress  ENVPDI,  Vol.  1.  No    I, 

P  7-12.  February    1988    8  Rg,  4  tab,  3  ref.  FI'Rl' 

Research  Project  RP2 114-7 

Descriptors:  'Wastewater  treatment,  •Reverse  os- 
mosis, 'Seeded  Reverse  Osmosis.  'Wastewater 
concentration,  Industrial  wastewater.  Electric 
power  plains.  Utilities,  Wastewater  management. 
Membrane  processes,  Membranes.  Scaling,  Foul- 
ing 

Waste,  minimization  is  a  kev  objective  of  power 

plain  water  wastewater  management.  A  new  pat- 
ented process.  Seeded  Reverse  Osmosis  (SRO). 
eliminates  the  need  for  extensive  wastewater  pre- 
treatment  by  introducing  seed  crystals  into  the 
brine  causing  preferential  precipitation  of  scaling 
components  onto  the  crystal  surfaces.  A  field  test 
was  conducted  to  collect  pilot  scale  operating  data 
to  determine  the  feasibility  of  using  a  SRO  system 
to  concentrate  wastewater  at  an  electric  utility 
installation.  SRO  was  found  to  be  a  technically 
viable  approach  for  concentrating  wastewaters, 
such  as  cooling  tower  blow-down  and  thickener 
overflow  from  the  flue  gas  desulfunzation  system 
The  pilot  system  operated  scale-free  during  the 
entire  operation  and  the  hypochlorite  addition 
system  presented  fouling  of  the  membranes  by 
bacteria.  Several  reverse  osmosis  systems  were  ex- 
amined and  compared:  differences  among  manu- 
facturers were  noted.  The  SRO  system  may  permit 
the  utility  industry  to  take  advantage  of  membrane 
separation  processes  for  wastewater  concentration 
without  extensive  pretreatment  and  the  associated 
costs  (Wood-PTT) 
W88-06738 


1N-SITU  BIODEMTRIFICATION  OF  THE  S-3 
PONDS, 

Oak  Ridge  Y-12  Plant.  TN. 
J.  M.  Napier,  and  R.  B.  Bustamante. 
Environmental  Progress  ENVPDI.  Vol    7   No    1 
p  13-16.  February  1988.  5  fig.  2  tab.  6  ref. 

Descriptors:  *Denitrification.  'Biological 

wastewater  treatment,  'Biodenitrification, 
'Wastewater  treatment.  Nitrates.  Heavy  metals. 
Wastewater  lagoons.  Bacteria.  Enzymes.  Industrial 
wastes. 

A  process  was  developed  for  removing  nitrates 
and  heavy  metals  from  open  ponds  which  involved 
in  situ  enzymatic  reduction  by  bacteria  of  nitrates 
to  nitrogen  gas.  Four  ponds  were  treated  using  the 
developed  process  which  involved  steps  to  neutral- 
ize the  ponds  followed  by  biological  denitrifica- 
tion.  The  nitrate  ions  were  reduced  from  40,000 
rtig/L  to  <50  mg/L  at  an  average  denitrification 
decrease  rate  of  300  mg/L/day.  No  difficulties 
were  noted  in  denitrifying  in  the  open  air.  Dis- 
solved oxygen  concentrations  diminished  rapidly 
and  remained  low  during  the  denitrification  reac- 
tion. Biological  denitrification  did  not  occur  below 
a  pH  of  6.8  or  in  water  temperatures  at  or  below 
10  degrees:  pH  adjustment  or  temperature  increase 
resulted  in  resumed  microorganism  activity.  The 
denitrified  water  was  then  flocculated  and  filtered 
to  remove  solids.  The  denitrified  water  quality  met 
discharge  water  chemical  limits  as  well  as  biologi- 
cal test  requirements.  (Wood-PTT) 
W88-06739 


I     i  Opatken,  K   Howurd,  and  I   I   Bond 
Environmental  Progress  ENVPDI,  Vol    1    No    I 
p41-45,  I  ebruarv.  1988  5  fig,  2  lab.  6  ref 

Descriptors      'Rotating     biological     contactors, 

Contact    beds.    'Wnstewatei    treatment,    'Watei 

pollution   control,    'Biological    wastewatei    Ireal 

menl,  'Leachutes.  'Hazardous  wastes,  California, 

Organic     compounds,     Economic    aspects,     (osts. 

Capital  costs.  Biological  oxygen  demand.  Chemi- 
cal oxygen  demand. 

In  ordei  to  determine  if  the  leachate  from  S % 

fellow,  a  hazardous  waste  site  in  California,  winch 
contains  high  concentrations  o\'  metals  and  organ- 
ics  can  be  economically  converted  into  an  innocu- 
ous waste  by  biochemical  treatment  with  a  rotating 
biological  contactor  (RBC),  the  leach. He  was  treat- 
ed to  reduce  the  metal  content  and  then  transport- 
ed to  a  pilot-sized  RBC  in  Cincinnati.  A  series  of 
kinetic    runs   were    made    using    primary    effluent 
from  the  City  of  Cincinnati's  Mill  Creek  Sewage 
Treatment  Plant  to  develop  a  biomass  on  the  disks 
and    to    obtain    a    standard    kinetic    removal    rate 
These  runs  were  followed  with  Stringfellow  leach- 
ate   experiments    including    operations    at    various 
ratios  of  leachate   to   primary  effluent,  operations 
with  100%  leachate.  and  operations  to  increase  the 
percentage  removal  of  dissolved  organics.   Using 
acclimated  disks  and  100Cr  leachate,  approximate- 
ly four  days  were  required  to  reduce  the  dissolved 
organic  carbon  (DOC)  from  300  to  100  mg/L.  The 
major  identified  organic  constituent,  para-chloro- 
benzene  sulfonic  acid,  was  readily  removed  by  the 
RBC  treatment  as  was  65%  of  the  DOC.  The  final 
leachate  concentrations  were:   110  mg/L  DOC;   1 
mg/L  soluble  biological  oxygen  demand  (SBOD); 
and     370    mg/L    for    soluble    chemical    oxygen 
demand  (SCOD).  These  results  indicated  close  to 
100T   removal  for  biodegradable  organics  as  de- 
fined  by   SBOD.   After  treatment   with  activated 
carbon  and  flocculation,  the  previously  specified 
limits  were  met:  total  organic  carbon  vvas  under  5 
mg/L;  DOC  was  20  mg/L;  and   SCOD  was  79 
mg/L.  An  economic  evaluation  indicated  that  the 
direct   scale-up   of  the   pilot    plant    result    to   the 
Stringfellow  site  would  require  3.3  years  of  oper- 
ation to  recover  the  capital  costs  for  a  RBC  treat- 
ment stage.  A  modified  design  scale-up  based  on 
satisfying  the  reaction  time  requirements  is  an  at- 
tractive alternative  to  reduce  the  capital  costs  re- 
covery period  to  II  years.  (Wood-PTT) 
W88-06741 


STRINGFELLOW 
WITH  RBC, 


LEACHATE    TREATMENT 


Environmental     Protection     Agency.     Cincinnati. 
OH. 


HETEROGENEOUS  OZONATION  KINETICS 
OF  POLLUTANTS  IN  WASTEWATER, 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Chemi- 
cal Engineering. 
J.  E.  Whitlow,  and  J.  A.  Roth. 
Environmental  Progress  ENVPDI,  Vol.  7.  No    1 
p  52-57.  February  1988.  4  fig.  4  tab.  51  ref. 

Descriptors:  'Ozonation.  'Wastewater  treatment. 
'Kinetics,  'Model  studies.  Ammonia.  Phenol,  Sty- 
rene.  Cyanide,  Correlation  analysis.  Mathematical 
equations. 

Ozonation  is  a  technically  viable  wastewater  treat- 
ment alternative  for  achieving  stringent  effluent 
limitations.  Limited  feasibility  data  have  been  re- 
ported in  the  literature  on  a  wide  range  of  pollut- 
ants. These  data  are  primarily  time  concentration 
profiles  for  semi-batch  air-ozone  or  oxygen  ozone 
gas  phase  contacting  with  pollutant-water  systems. 
These  data  were  evaluated  and  correlated  where 
possible  in  correlations  of  a  form  suitable  for  scale- 
up  to  continuous  systems.  Pollutants  include  am- 
monia, phenol,  styrene.  and  cyanides.  (Author's 
abstract) 
W88-06742 


TREATMENT  PROCESSES  FOR  CONTAMI- 
NATED GROUNDWATER  -  THREE  CASE 
STUDIES, 

CH2M/HUI.  Reston.  VA. 

For    primary    bibliographic    entry    see    Field    ^G 

W88-06755 


ACTIVATED  SLUDGE  CHARACTERISTICS  IN 
A  PHOSPHORUS  DEPLETED  ENVIRON- 
MENT, 


VBB/SWI  (  o    <  nnsulling     I  iroup      Su*  I 
(Sweden) 

li   I  i  icsson.  and  I     I  iiksson 

Watei  Res,. ik  h  WA  I  RA<  i.  Vol    "   No    !  p  151 

162.  I  ebruarj  |,,SN   I 1  fig,  5  lab    II  rel 

Descriptors    'Wastewatei    treatment,    'Biol al 

wastewatei    tn  atmi  til       Phosphates,  'Activati  d 

sludge  process,  Chemical  treatment,  Phosph 
Biological  oxygen  demand. 

New  developments  of  precipitation  techniques  in 
Sweden  and  other  countries  have  been  directed 
inwards  dual  purpose  chemical  pn  precipitation 
1  Ins  implies  noi  onl>  [he  removal  of  phosphorus  lo 
avoid  eutrophication  but  also  the  removal  ol  oi 

games  in  order  to  save  energy  In  this  connection 
the  optimization  of  chemical  and  biological  treal- 
menl  is  particularly  interesting.  Too  low  concen- 
trations of  BOD  and  easily  assimilated  phosphates 

m  the  pre-precipitated  sewage  may  have  a  detri- 
mental effect  on  the  activated  sludge  process.  The 
experimental  studies  for  optimization  of  chemical 
pn-  precipitation  in  Enkoping  in  1985  included  as 
an  important  part  the  influence  of  low  soluble 
phosphorus  concentrations  on  the  activated  sludge- 
process  by  extreme  pre-precipitation  in  order  to 
attain  a  lower  total  phosphorus  concentration  in 
the  effluent  than  the  standard  value  0.5  mg/l  P. 
During  extreme  pre-precipitation  conditions  the 
sedimentation  characteristics  of  the  activated 
sludge  deteriorated  with  a  very  marked  increase  of 
sludge  volume  index  and  growth  of  filamentous 
organisms.  Specialized  laboratory  studies  showed 
that  wide  variations  of  pre-precipitation  dosages 
used  m  the  plant  trial  operation  apparently  caused 
shifts  m  microbial  population,  indicated  by  vari- 
ations in  the  amount  of  filamentous  bacteria.  Ex- 
treme pre-precipitation  favors  filamentous  orga- 
nisms, probably  due  to  easily  assimilated  phosphate 
depletion.  Optimized  pre-precipitation  followed  by 
polishing  precipitation  in  a  second  point  is  accord- 
ingly preferred  over  just  extreme  pre-precipitation 
alone.  The  findings  are  also  in  agreement  with 
other  studies,  which  show  that  activated  sludge 
properties  may  be  altered  by  major  changes  of 
some  operational  parameters  such  as  oxygen  and 
substrate  concentration,  or  as  in  this  case,  pre- 
precipitation  dosage.  (Author's  abstract) 
W88-06759 


NITROGEN  AND  PHOSPHATE  REQUIRE- 
MENTS FOR  THE  ANAEROBIC  DIGESTION 
OF  A  PETROCHEMICAL  EFFLUENT, 

Orange    Free    State    Univ.,    Bloemfontein    (South 

Africa).  Dept.  of  Microbiology. 

T.  J.  Britz.  C.  Noeth.  and  P.  M.  Lategan. 

Water  Research  WATRAG.  Vol.  22,  No  2   p  163- 

169.  February  1988.  2  fig.  3  tab,  34  ref. 

Descriptors:  'Petrochemical  wastes,  'Oil  wastes. 
'Wastewater  treatment.  'Biological  wastewater 
treatment.  'Anaerobic  digestion.  Nitrogen.  Phos- 
phate, Chemical  oxygen  demand.  Petrochemical 
effluent. 

The  minimum  nitrogen  and  phosphate  concentra- 
tions at  which  the  downflow  fixed-bed  anaerobic 
reactor  could  still  operate  efficiently  was  investi- 
gated. Results  from  the  first  phase'  of  the  study 
showed  that  urea  could  be  successfully  substituted 
by  ammonia,  when  the  reactor  population  became 
acclimatized  to  the  newly  added  nitrogen  source. 
The  second  phase  showed  that  the  substrate  phos- 
phate concentration  necessary,  for  efficient  reactor 
performance  could  be  lowered  from  1 15  to  8  mg/l 
as  Po4-P.  At  this  level  no  phosphate  could  be 
detected  in  the  reactor  effluent.  In  the  final  phase 
the  substrate  ammonia  concentration  was  lowered 
from  1060  to  45  mg/l  TKN.  At  these  low  phos- 
phate and  nitrogen  concentrations,  the  reactor  was 
still  able  to  operate  at  COD  (chemical  oxygen 
demand)  removal  efficiency  >959f.  (Author's  ab- 
stract) 
W88-06760 


REDUCTIVE  DECHLORINATION  OF  CHLOR- 
INATED PHENOLS  IN  ANAEROBIC  BIOR- 
EACTORS, 

Michigan  State  Univ..  East  Lansing.  Dept.  of  Crop 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


and  Soil  Sciences. 
M.  L.  Krumme.  and  S.  A.  Boyd. 
Water  Research  WATRAG.  Vol.  22.  No.  2.  p  171- 
177.  February  1*588.  5  fig.  4  tab.  27  ret".  U.  S.  Ait- 
Force  contract  FO8635-00290. 

Descriptors:  *Dechlorination.  'Wastewater  treat- 
ment. 'Biological  wastewater  treatment.  'Anaero- 
bic digestion.  'Chlorinated  hydrocarbons.  'Phen- 
ols. 'Methane  bacteria.  Methanosarcina.  Methan- 
othrix. 

The  reductive  dechlorination  of  chlorinated  aro- 
matic compounds  was  studied  in  an  aerobic  upflow 
bioreactors  with  chlorinated  phenols  as  the  sole 
carbon  and  energy  source.  Dechlorinating  activity 
was  maintained  in  three  separate  anaerobic  bior- 
eactors for  350.  400  and  190  days.  Mineralization 
of  40%  of  added  chlorophenols  to  CH4  and  C02 
was  demonstrated.  Substrate  loading  rates  of  up  to 
20  mg/l/day  at  a  hydraulic  retention  time  of  2  or  4 
days  were  achieved  at  a  substrate  conversion  effi- 
ciency of  >90%  as  determined  by  measurement  of 
chlorophenol  concentration  in  the  effluent.  The 
ability  to  degrade  a  mixture  of  all  three  monoch- 
lorophenols  and  3,4,5-tnchlorophenol  was  demon- 
strated. The  majority  of  the  active  biomass  was 
located  at  the  bottom  of  the  bioreactor  in  the  form 
of  a  sludge  blanket.  Three  microorganisms  which 
dominated  the  biomass  were  identified  by  mor- 
phology as  a  putative  anaerobic  phenol-oxidizing 
bacterium,  a  Methanosarcina  sp.  and  a  Methanoth- 
rix  sp.  (Author's  abstract) 
W88-06761 


NITROGEN  REMOVAL  AND  CONVERSION 
BY  DUCKWEED  GROWN  ON  WASTE-WATER, 

Ben-Gurion    Univ.    of    the    Negev,    Sde    Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
G.  Orion,  A.  De-Vegt.  and  D.  Porath. 
Water  Research  WATRAG.  Vol.  22.  No.  2.  p  179- 
184.  February  1988.  6  fig.  1  tab.  41  ref. 

Descriptors:  'Municipal  wastewater,  'Wastewater 
treatment,  'Biological  wastewater  treatment, 
'Duckweed,  Ammonia,  Nutrient  recycling.  Agri- 
culture, Irrigation.  Water  reuse.  Secondary 
wastewater.  Effluents.  Thermal  stratification. 

Duckweed  was  grown  in  outdoor  ponds  for  the 
purpose  of  domestic  waste-water  treatment,  recy- 
cling of  the  nutrient  and  effluent  renovation. 
Growth  of  the  plant  was  examined  at  two  pond 
depths  and  various  hydraulic  retention  times.  Tem- 
perature stratification  in  the  ponds  probably  affect- 
ed ammonia  uptake.  Dry  yield  of  the  duckweed 
approached  15  g/sq  m/day  with  a  protein  content 
of  about  30%  in  the  short  retention-time  treat- 
ments. Effluent  quality  was  at  the  secondary  level 
and  met  criteria  for  re-use  for  agricultural  irriga- 
tion. (Author's  abstract) 
W88-06762 


LACK  OF  REPRESSION  BY  OXYGEN  OF  THE 
DENITRIFYING  ENZYMES  IN  ACTIVATED 
SLUDGE, 

CH2M/Hill.  Denver.  CO 

T.  J.  Simpkm.  and  W.  C.  Boyle. 

Water  Research  WATRAG.  Vol.  22.  No.  2,  p  201- 

206,  February  1988.  2  fig.  4  tab,  15  ref. 

Descriptors:  'Wastewater  treatment.  'Biological 
wastewater  treatment,  'Activated  sludge  process. 
•Denitrification.  Enzymes,  Nitrate  reductase.  Ni- 
trite reductase. 

For  an  activated  sludge  system  to  have  the  ability 
to  denitrify,  the  denitrifying  enzymes  must  be 
present.  These  enzymes  are  generally  thought  to 
be  inducible,  i.e.  they  are  only  produced  in  the 
presence  of  nitrate  and  the  absence  of  oxygen. 
Coupled  to  enzyme  decay,  the  inducibility  of  the 
enzymes  suggests  that  specific  enzyme  levels  could 
possibly  increase  and  decrease  as  the  microorga- 
nisms of  an  activated  sludge  go  through  the 
anoxic/aerobic  cycles  of  the  system.  An  enzyme 
assay  for  nitrate  reductase  and  nitrite  reductase 
was  used  to  study  the  extent  of  synthesis  of  the 
denitrifying  enzymes  in  activated  sludge  systems. 
The  results  of  the  assay  suggest  that  repression  by 
oxygen  of  the  synthesis  of  the  denitrifying  enzymes 


was  not  complete  in  activated  sludge.  The  enzymes 
were  synthesized  to  at  least  50%  of  their  maximum 
possible  levels  in  the  nitrifying  systems  sampled. 
The  enzymes,  therefore,  did  not  appear  to  go 
through  significant  cycles  of  decay  and  synthesis. 
(Author's  abstract) 
W88-06765 


ACTIVATED  SLUDGE  PROCESS  COMBINED 
WITH  BIOFILM  CULTIVATION, 

Vysoka   Skola   Chemicko-Technologicka,    Prague 

(Czechoslovakia).  Inst,  of  Water  Technology  and 

Environmental  Protection. 

J.  Wanner,  K.  Kucman,  and  P.  Grau. 

Water  Research  WATRAG,  Vol.  22.  No.  2.  p  207- 

215.  February  1988.  10  fig,  6  tab.  23  ref. 

Descriptors:  'Wastewater  treatment.  'Biological 
wastewater  treatment.  'Activated  sludge.  Nitrifi- 
cation. 

The  effect  of  secondary  fixed-film  biomass  on  the 
occurrence  of  filamentous  microorganisms  in  the 
biocenosis  of  activated  sludge  and  on  nitrification 
was  studied  in  four  laboratory  systems.  These  sys- 
tems consisted  of  completely  mixed  tanks  in  which 
dispersed  plastic  foam  particles,  partly  submerged 
rotating  discs  and  fully  submerged  plastic  discs 
served  as  support  material  for  the  attached  growth. 
The  last  system  was  operated  as  a  control  unit  with 
suspended  biomass  only.  In  comparison  with  the 
simple  activated  sludge  system,  where  filamentous 
bulking  occurred,  the  presence  of  a  biofilm  posi- 
tively affected  the  activated  sludge  settling  proper- 
ties, especially  in  the  system  with  plastic  foam 
particles.  Besides  the  effect  of  decreasing  the  acti- 
vated sludge  loading,  the  anoxic  zone  formed  in 
biofilms  contributes  to  suppressing  the  growth  of 
filamentous  microorganisms  in  the  mixed  liquor.  It 
was  demonstrated  that  the  greater  the  portion  of 
total  biomass  in  the  system  fixed  in  the  biofilm.  the 
lower  the  SVI-values  of  the  suspended  biomass.  It 
was  also  found  that  in  the  systems  where  biofilm 
was  present,  nitrification  became  independent  of 
the  solids  retention  time  of  the  suspended  biomass 
because  nitrifying  bacteria  were  predominantly  at- 
tached on  support  materials.  (Author's  abstract) 
W88-06766 


GROWTH  OF  NITROBACTER  IN  THE  AB- 
SENCE OF  DISSOLVED  OXYGEN, 

Hamburg  Univ.  (Germany.  F.R.).  Inst,  fuer  Allge- 

meine  Botanik. 

E.  Bock.  P.  A.  Wilderer.  and  A.  Freitag. 

Water  Research  WATRAG,  Vol.  22,  No.  2.  p  245- 

250.  February   1988.  3  fig.  4  tab,   19  ref.  German 

Federal    Minister    of   Research    and    Technology 

grant  02  W A  86501. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Nitrobacter,  Nitrification. 
Nitrates,  Membrane  processes.  Anoxia,  Dissolved 
oxygen. 

Results  of  pure  culture  experiments  indicate  that 
Nitrobacter  is  capable  of  growing  effectively  in  the 
absence  of  dissolved  oxygen.  Various  strains  of 
Nitrobacter  were  able  to  use  nitrate  as  an  electron 
acceptor,  and  soluble  organic  substances  as  a 
carbon  source.  Oxygen  permeable  membranes  of 
silicone  rubber  material  were  exposed  to  an  anoxic 
growth  medium.  A  two  layer,  aerobic/anoxic  pure 
culture  biofilm  developed  at  the  surface  of  the 
silicone  membrane.  Nitrite  inhibition  of  the  anoxi- 
cally  growing  cells  was  controlled  by  nitrite  oxi- 
dizing cells  living  at  the  membrane  surface.  (Au- 
thor's abstract) 
W88-06771 


5E.  Ultimate  Disposal  Of  Wastes 


SPATIAL  DEPENDENCE  OF  SOIL-WATER 
POTENTIALS  ASSOCIATED  WITH  SEPTIC 
SYSTEMS, 

Arkansas  Univ..  Fayetteville.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-05926 


HEAVY  METAL  CONTENTS  OF  VEGETABLE 
CROPS  TREATED  WITH  REFUSE  COMPOST 
AND  SEWAGE  SLUDGE, 

Chinese   Univ.   of  Hong   Kong.   Shatin.   Dept.   of 

Biology. 

L.  M.  Chu,  and  M.  H.  Wong. 

Plant  and  Soil  PL.SOA2.  Vol.   103,  No.  2.  p  191- 

197,  1987.  2  fig.  4  tab.  18  ref. 

Descriptors:  'Path  of  pollutants,  'Land  disposal. 
'Waste  disposal.  'Heavy  metals,  'Vegetable  crops. 
Fate  of  pollutants.  Plant  tissues.  Metals.  Compost, 
Wastewater  disposal.  Sludge,  Wastewater,  Cadmi- 
um. Copper.  Manganese,  Lead.  Zinc,  Sand,  Crop 
yield,  Bioaccumulation,  Hydrogen  ion  concentra- 
tion. Organic  matter.  Cabbage,  Carrots,  Tomatoes. 

Refuse  compost  and  sewage  sludge  were  mixed 
with  a  loamy  sand  at  various  rates  in  pots  and 
sown  with  Chinese  white  cabbage  (Brassica  chin- 
ensis),  carrots  (Daucus  carota),  and  tomatoes  (Ly- 
copersicon  esculentum)  in  a  greenhouse.  A  com- 
mercial fertilizer  was  also  applied  to  the  same  soil 
for  comparison.  Dry  matter  production  of  the 
three  crops  and  contents  of  Cd,  Cu.  Mn.  Pb,  and 
Zn  in  the  harvested  tissues  were  determined  at  the 
end  of  the  experiment.  In  general,  crop  yield  in 
refuse  compost  treatment  was  improved  over  that 
in  sandy  soil  alone,  but  was  less  than  that  in  the 
sludge  and  fertilizer  treatments.  Despite  the  rela- 
tively high  heavy  metal  contents  of  refuse  com- 
post, crops  grown  on  compost-treated  soils  accu- 
mulated lower  levels  of  metal  than  those  grown  on 
sludge-treated  soils.  This  is  probably  due  to  the 
high  pH  and  organic  matter  content  of  the  com- 
posted refuse.  Higher  levels  of  heavy  metals  were 
found  in  roots  than  in  the  aerial  parts  of  B.  chinen- 
sis,  and  L.  esculentum.  but  the  reverse  was  found 
in  D.  carota.  In  the  edible  tissue  of  the  crops.  L. 
esculentum  accumulated  metals  to  a  lesser  extent 
than  the  other  two.  (Author's  abstract) 
W88-05969 


CHARACTERIZATION  OF  SOLUBLE  ORGAN- 
IC COMPOUNDS  AND  COMPLEXATION  OF 
COPPER,  NICKEL,  AND  ZINC  IN  EXTRACTS 
OF  SLUDGE-AMENDED  SOILS, 

Washington   State  Univ..   Pullman.   Dept.  of  Soil 

Science. 

L.  M.  Dudley.  B.  L.  McNeal,  J.  E.  Baham.  C.  S. 

Coray.  and  H.  H.  Cheng. 

Journal  of  Environmental  Quality  JEVQAA.  Vol. 

16,  No.  4.  p  341-348.  October-December  1987.  3 

fig,  5  tab,  26  ref. 

Descriptors:  'Path  of  pollutants.  'Heavy  metals. 
'Fate  of  pollutants.  'Soil  contamination.  'Soil 
amendments.  'Sludge  disposal.  Digested  sludge. 
Municipal  wastewater.  Acidic  soils.  Neutral  soils. 
Organic  matter.  Copper,  Zinc.  Nickel.  Speciation. 
Column  chromatography.  Computers. 

An  anaerobic-ally  digested,  municipal  sewage 
sludge  was  mixed  with  an  acid  and  a  neutral  soil 
and  incubated  for  periods  of  up  to  30  weeks  at  25 
plus  or  minus  2  deg  C  and  approximately  -33  kPa 
water  potential.  Aliquots  from  saturation  pastes 
were  passed  through  a  Sephadex  G-15  gel  filtration 
column  and  the  fractions  analyzed  for  total  soluble 
C,  Cu.  Ni.  and  Zn.  Infrared  spectra  were  recorded 
for  fractions  containing  a  soluble-C  of  metal-con- 
centration maximum.  Copper  was  associated  with 
soluble  organic  compounds  throughout  the  30- 
week  incubation,  and  through  4  weeks  was  found 
primarily  in  fractions  containing  amide  functional 
groups.  Zinc  generally  eluted  in  a  region  suggest- 
ing the  presence  of  Zn-inorganic  complexes.  Solu- 
ble Ni  was  associated  with  organic  compounds  at 
high  pH  during  the  initial  4  weeks  of  incubation. 
but  in  extracts  of  subsequent  incubations  the  ele- 
ment partitioned  about  evenly  between  organic 
and  inorganic  complexes  below  neutral  pH.  The 
dominant  spectral  features  for  extracts  of  sludge- 
soil  mixtures  incubated  4  weeks  or  longer  were 
diagnostic  bands  for  aromatic  and  aliphatic  carbox- 
ylic  acids.  A  least  squares  approximation  to  proton 
titration  curves  was  used  to  select  a  subset  of 
ligands.  which  provided  the  smallest  error  term. 
The  set  of  ligands  from  which  the  subset  was 
selected  was  acetate,  citrate,  maleate.  phthalate. 
salicylate,   argimne.    lysine,   ornithine,   and   valine. 
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I  otul  soluble  concentrations  of  Co,  Cu.  Ni,  Zn.  CI. 
Nl|;   ''' "  «»d  organic  lignnds,  mid  pH  mid  P  sub 
'  "'  values  (0.0.1  kP  ii   wen   used  to  calculate  ioi 
speeiution  in  the  extracts  via  the  computet    pro 
gromGEO(  III  M   Values  fot  the  fractions  of  totu 
soluble  Cu,  Ni.  and  Zn  bound  in  soluble  organic 
mattet  ns  predicted  hj  GEOCHEM  agreed  wel 
\uih  \ .iliii-s  determined  In    gel  separation    i  \u 
tlmr's  abstract) 
W88-05980 


VCCUMU1  \ll()\  OF  SELENIUM  1\  CROPS 

GROWN  ON  si  I  DGE-TREATED SOIL, 

Ohio  State  Uni\  .  Columbus.  Depl   of  Agronomy 

T.  J.  Logan.  A  C.  Chang,  A  L    Page,  ami  I  J 

Ganje 

Journal  of  Environmental  Quality  JEVQAA   Vol 

16.  No.  4.  p  349-352,  October-December  1987    i 

tab.  17  ret". 

Descriptors:  *Selenium,  *Path  of  pollutants 
'Sludge  disposal.  'Plant  uptake.  *Soil  contamina- 
tion. Bioaccumulation,  Trace  elements,  Barley. 
Sw  iss  chard.  Radishes.  Land  disposal.  Sludge- 
Uptake  by  barley  (Hordeum  vulgare  L.  var 
Bnggs).  Swiss  chard  (Beta  vulgaris!  var.  Ford- 
hook),  and  radish  (Raphanus  safivas  L  var.  Cherry 
Belle)  of  Se  from  composted  Los  Angeles  County 
sewage  sludge  applied  to  land  was  Studied  in  a 
long-term  Held  studv.  Sludge  was  applied  at  0 
22  5.  45.  90.  and  180  Mg/ha/yr  for  8  to  10  yr.  the 
data  reported  are  for  the  last  year  of  the  study 
Total  surface  (0-15  cm)  soil  Se  increased  with  the 
highest  rate  of  sludge  addition  from  <0. 1  mg/U 
in  the  control  soil  to  1.2  mg/kg.  Only  13  to  25%  of 
the  sludge-applied  Se  could  be  accounted  for  in  the 
0-  to  15-cm  depth  of  incorporation  and  there  was 
no  measurable  Se  (<0.1  mg/kg)  in  the  subsoil  to 
150  cm.  There  was  little  or  no  measurable  uptake 
of  Se  by  barley  leaf  and  grain  at  the  level  of 
detection  (0.05  mg/kg).  and  there  were  also  no 
significant  increases  in  chard  or  radish  Se  concen- 
trations with  sludge  addition.  Selenium  concentra- 
tions in  chard  (0.05-0.11  mg/kg)  were  severalfold 
lower  than  those  in  radish  (0.17-0.26  mg/kg)  (Au- 
thor's abstract) 
W88-05981 


RELATIVE  EFFECTIVENESS  OF  SEWAGE 
^V??LiS  A  NITROGEN  FERTILIZER  FOR 
t  ALL  FESCUE, 

Oregon   State   Univ..   Aurora.    North    Willamette 

Agricultural  Experiment  Station. 

G.  L   Kiemnec.  T.  L.  Jackson.  D.  D.  Hemphill, 

and  V.  V.  Volk. 

Journal  of  Environmental  Quality  JEVQAA   Vol 

16.  No.  4.  p  353-356,  October-December  1987    2 

fig.  5  tab.  23  ref. 

Descriptors.  "Sludge  disposal.  'Fertilizers. 
Orasses,  Nitrogen  compounds,  "land  disposal 
Nitrogen.    Sludge.    Forages.    Sludge    utilization! 

Sludge  application  rates.  Dry  matter.  Crop  yield 

Heavy  metals.  Nutrients. 

Sewage   sludge   application    rates   on   grasses   are 
mainly  determined  by  N  availability  and  concen- 
tration of  toxic  metals  in  sludge.  The  exact  avail- 
ability of  N  m  sludge  is  difficult  to  predict   A  3-yr 
study  was  conducted  to  determine  which  sludge 
rates   would   give   yields   of  tall    fescue   (Festuca 
arundinacea   Shreb.    'Aha')  comparable   to   yields 
nuJm™  r°m  inorfanic  N  application.  Sludge  and 
,m™    lere  SUrfaCe  aPf,lied  a[  annual  ri"«  of  0, 
110.  220.  440.  and  880  (sludge  only)  kg  N/hectare 
Dry  matter  yield  of  tall  fescue  from  sludge-treated 
soils  was  36.  56.  and  50%  of  that  on  NH4N03- 
treated  sods  for  1976,  1977.  and  1978,  respectively 
Ammomum-N   in   the   sewage   sludge   apparently 
provided    most    of    the    available    N    for    fescue 
growth.  Concentrations  of  Zn.  Cd.  and  Cu  were 
higher  and    Mn   lower   in   tall    fescue   grown   on 
sludge-treated  soil  than  with  NH4N03  and  usually 
increased  toward  the  end  of  the  growing  season 
However,    plant    concentrations    of    these    heavy 
metals    never    reached    toxic    levels   at    any    time 
Sewage  sludge  was  an  effective  and  safe  nutrient 
tor  tall  fescue.  (Author's  abstract) 
W88-05982 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Ultimate  Disposal  Of  Wastes— Group  5E 


PI  ANT     \\  ULABILITY     \\l)    UPTAKE    OF 

MOLYBDENUM    \s   INFLUENCED  l!Y  soil 

TYPE  *ND COMPETING  ions 

rexas   Watet    Commission,   Austin    Enforcement 

and  I  ieldt  tperations  Di\ 

C  Smith,  k   w  Brown,  and  I    I    Demi 

lournal  of  Environmental  Quality   il  VQAA    Vol 

16.  No   4.  p  377-382.  October-December  1987    5 

fig.  3  tab,  31  ref. 

Descriptors  'Wastewater  disposal.  'Molybdenum 
*  and  disposal.  *Path  of  pollutants,  *Planl  uptake 
■  'Bioaccumulation,  'Soil  types,  *Soil  properties. 
Irrigation,  Ions.  Industrial  wastewater,  Wastewater 
thspos.il.  Wastewater,  Bermudagrass,  Grasses  Soil 
solution.  Sorption.  Toxicity. 

Irrigation  has  been  proposed  as  a  possible  disposal 
method   for  large  quantities  of  water  having  high 
concentrations  of  Mo  (5-11   mg/L)  resulting  from 
mining   and    reclamation   activities.   To  assess   this 
possibility,  laboratory  and  greenhouse  experiments 
were  conducted  to  evaluate  the  influence  of  com- 
peting ions  in  the  soil  solution  on  the  relationship 
between    the    sorption    of   Mo    by    soils    and    Mo 
uptake  by  grass.   Laboratory  experiments  assessed 
Mo  sorption  by  Edroy  clay.  Olmos  loamy  sand, 
and  Randado  sandy  loam.  Soil  treatments  included 
1  to  100  mg  Mo/L  added  as  ammonium  molybdate 
m  solutions  of  0  to  500  mg/L  concentrations  of 
Cl(-)  and  0  to  677  mg/L  concentrations  of  S04(2-) 
salts.   Sorption   data   fit   the   Freundlich   isotherm 
The  Olmos  soil  had  the  highest  CaC03  content 
and  sorbed  the  most  Mo.  The  Edroy  soil  had  the 
lowest  pH  and  sorbed  the  least  Mo.  The  presence 
of  Cl(-)  in  solution  increased  Mo  sorption,  while 
S04(2-)  reduced  Mo  sorption  in  all  three  soils    In 
the  greenhouse  study,  soils  were  treated  with  0  to 
26.0  mg  Mo/kg  soil;  167  to  501  mg  Cl/kg  soil-  and 
cropped    with    bermudagrass.    Cynodon    dactylon 
(L.)  Pers.  No  toxic  symptoms  or  yield  decreases 
were  noted  as  a   result   of  Mo  or  salt  additions 
Plants  grown  in  soil  containing  26.0  mg  Mo/kg 
accumulated  up  to  600  mg  Mo/kg  dry  matter  and 
would  be  toxic  to  ruminants.  The  Mo  concentra- 
tions m  grass  grown  on  the  three  soils  were  ranked 
from  highest  to  lowest  as  Edroy   >   Randado  > 
Olmos.  Chloride  addition  to  the  soil  had  no  signifi- 
cant effect   on   bermudagrass   Mo  content.   Grass 
grown  on  soil  irrigated  with  waters  high  in  Mo 
may  reach  levels  that  are  expected  to  be  toxic  to 
animals.  (Author's  abstract) 
W88-05984 


SOIL  PROPERTIES,  IRRIGATION  WATER 
QUALITY,  AND  SOIL  MOISTURE  LEVEL  IN- 
FLUENCES ON  THE  MOVEMENT  OF  NICKEL 
IN  SEWAGE  SLUDGE-TREATED  SOILS. 

Kansas  State  Geological  Survey,  Lawrence 
J.  E.  Welch,  and  L.  J.  Lund. 

Journal  of  Environmental  Quality  JEVQAA  Vol 
16.  No.  4.  p  403-410.  October-December  1987  14 
tab.  32  ref.  University  of  California  Water  Re- 
sources Center  Project  UCAL-WRC-W-504. 

Descriptors:  *Nickel,  *Path  of  pollutants,  "Sludge 
disposal.  *SoiI  amendments.  "Dicested  sludge  Soil 
physical  properties.  Water  quality.  Irrigation 
water.  Soil  texture.  Soil  water.  Sludge,  Soil  col- 
umns. Heavy  metals.  Hydrogen  ion  concentration. 

A  column  study  was  conducted  to  assess  the  ef- 
fects of  soil  properties,  irrigation  water  quality 
and  soil  moisture  level  on  the  movement  of  Ni  in 
sewage  sludge-treated  soil.  Surface  layer  samples 
ol  six  soil  series  were  packed  into  24  columns  10  2 
cm  in  diameter  and  1 10  cm  in  length.  An  air-dried 
anaerobically  digested  sewage  sludge  was  mixed 
into  the  top  15  cm  of  soil  at  a  rate  of  300  Mg/ 
hectare.  The  columns  were  maintained  at  moisture 
levels  of  saturation  and  unsaturation  (16,7  kPa  ten- 
sion) and  leached  with  two  waters  of  different 
quality.  The  unsaturated  columns  were  irrigated 
about  every  12  days  with  5.08  cm  of  water  for  13 
months.  The  saturated  columns  were  leached  for  7 
months.  At  the  termination  of  the  experiment  the 
columns  were  cut  open  and  the  soil  sectioned  into 
3-cm  intervals  the  entire  length  of  each  column 
Samples  were  extracted  with  water  and  4  M 
HN03  and  analyzed  Tor  chemical  constituents  Ir- 
rigation water  quality  did  not  affect  the  amount  of 
Ni  leached  from  the  sludge-amended  soil  layer  nor 


the  depth  ol  Ni  movement    Mum  buluni  i   i  .,1  M|., 
nous  showed  that  an  average  ol   I  W,   nl    lu  I 

applied  Ni  leuched  from  ihi    ;lui I,  d    oil 

layet  ol  the  saturated  columns pured  i<>  in  '■ , 

lor  Hie  unsaturated  columns   An  avi  ra I  96 

ol  sludge-applied  Ni  remained  in  the  sludge 
amended  soil  layet  ol  the  saturated  columns 
pared  to  89  \< ',  i,„  ||U-  unsaturated  columns  I  ot 
the  saturated  columns  an  average  ol  74  9',  , ,i 
sludge-applied  Ni  leached  from  the  sludge-amend- 
ed soil  layet  was  accumulated  in  ilk-  0-  t.i  J-cm  soil 
interval  compared  to  4(,  595  foi  the  unsaturated 
columns  Nickel  movement  below  the  sludge- 
amended  soil  layer  for  ilk-  saturated  columns 
ranged  from  3  to  15  cm  with  an  average  of  9  cm 

compared  lo  a  range  of  3  lo  45  cm  and  an  average 

of  18  cm  lor  the  unsaturated  columns  Correl m 

and  regression  analysis  indicated  thai  pll  and  soil 
texture  were  the  soil  properties  that  best  predicted 
the  depth  ol  Ni  movement  (Author's  abstract) 
W88-05987 


SOLUTION  COMPOSITION  EFFECTS  ON 
CADMIUM  SORPTION  BY  FOREST  SOIL 
PROI ILES, 

Washington  Univ.,  Seattle.  Coll.  of  Forest  Re- 
sources. 

P.  S.  Homann,  and  R.  J.  Zasoski. 
Journal  of  Environmental  Quality  JEVQAA    Vol 
16.  No.  4,  p  429-433,  October-December   1987    4 
fig.  2  tab.  22  ref. 

Descriptors:  "Cadmium.  "Path  of  pollutants. 
Sludge  disposal.  *Land  disposal.  *Soil  amend- 
ments, *Acidic  soils,  "Forest  soils.  Soil  profiles 
Sorption,  Washington  State,  Hydrogen  ion  con- 
centration. Clays.  Organic  carbon.  Ion  exchange 
Calcium. 

Cadmium     sorption     can     reduce     Cd     transport 
through  sewage  sludge-amended  forest  soils.  Three 
mineral   soil   horizons   from   each   of  six   western 
Washington    State   soil   series   were   evaluated    for 
their  potential  to  sorb  Cd.  Horizons  varied  in  pH 
from  3.6  to  6.4,  in  clay  content  from   100  to  470 
gm/kg.  in  organic  C  from  3  to  87  gm/kg,  and  in 
cation  exchange  capacity  from  1.8  to  35.8  cmol  sub 
c/kg.    Batch    equilibrium    experiments    were   con- 
ducted in  three  background  solutions  (calcium  ni- 
trate, calcium  sulfate,  and  sodium  sulfate)  that  had 
ion  strengths  of  0.016  and  were  maintained  at  pH 
values  close  to  natural  soil  pH.  Between  4  and  97% 
of  the  initial  10  micromol  Cd  was  sorbed  by  1  gm 
of  soil  in  0. 1-liter  background  solution.  Sorption 
varied  among  the  soil  horizons  in  each  soil  profile, 
but    there    was    no   consistent    trend    with    depth 
among    the   six    profiles.    Sorption    did    not    differ 
significantly  between  calcium  nitrate  and  calcium 
sulfate   solutions.    However,    it    was   significantly 
lower  in  calcium   sulfate   than   in   sodium   sulfate 
solution,   supporting   the  hypothesis  that  calcium 
competition   lowers  Cd  sorption.  The  amount  of 
Cd    sorbed    when    a    solution    concentration    of    1 
micromol    free    Cd(2  +  )    is    maintained    (Cd    sub 
sorbed)    decreased    81%    when    free   Ca(2  +  )    in- 
creased  from   0.09   micromol   Ca(2  +  )   in   sodium 
sulfate  to  4.0  micromol  Ca(2  +  )  in  calcium  sulfate 
solution.   The  Cd   sub  sorbed   increased   with   in- 
creased natural  soil  pH.  A  horizons  had  higher  Cd 
sub  sorbed  than  B  horizons  of  similar  natural  soil 
pH.  possibly  due  to  their  higher  organic  matter 
contents.  (Author's  abstract) 
W88-05989 


CADMIUM  AND  ZINC  AVAILABILITY  TO 
CORN  FOLLOWING  TERMINATION  OF 
SEWAGE  SLUDGE  APPLICATION, 

Agricultural  Research  Service,  St.  Paul.  MN 
A.  M.  Bidwell,  and  R.  H.  Dowdy. 
Journal  of  Environmental  Quality  JEVQAA    Vol 
16,  No.  4,  p  438-442.  October-December   1987    2 
fig.  5  tab,  20  ref. 

Descriptors:    "Cadmium,    "Zinc.    *Land    disposal. 

Sludge,  *Corn.  *Bioaccumulation.  "Plant  uptake 

Heavy  metals.  Path  of  pollutants.  Tolerance  level. 

To  assess  the  availability  of  sludge-borne  Cd  and 
Zn  over  time,  corn  (Zea  mays  L.)  and  the  soil 
(Typic  Hapludoll  silt  loam)  were  sampled  for  6  yr 
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following  termination  of  three  annual  applications 
of  sewage  Sludge.  Cumulative  study  applications 
totaled  0.  60.  f20.  and  180  Mg/hectare.  Sludge 
treatments  consistently  resulted  in  greater  Cd  and 
Zn  accumulation  in  stover  than  did  the  control 
treatments  for  each  of  the  6  yr  following  the  final 
sludge  application.  Cadmium  and  Zn  concentration 
in  stover  increased  linearly  within  treatment  levels 
for  all  years.  Concentrations  of  Cr,  Cu.  Ni.  and  Pb 
in  stover  and  grain  fluctuated  annually,  with  no 
predictable  effect  of  sludge  rate.  Of  the  metals 
measured  in  stover  and  grain,  only  stover  Cd  ex- 
ceeded the  suggested  National  Research  Council 
tolerance  level  of  0.5  mg/kg  in  animal  feed  for  all 
sludge  treatments  in  all  years.  Cadmium  uptake 
decreased  over  time  at  all  sludge  rates,  and  was 
inversely  related  (P>0.01)  to  time  in  years  follow- 
ing terminal  application.  Zinc  uptake  declined 
slightly  over  time,  although  not  to  the  same  degree 
or  with  the  same  predictability  as  Cd  uptake.  Soil 
Cd  and  Zn  extractable  with  DTPA  and  1  molar 
HN03  were  highly  correlated  with  plant  metal 
uptake  within  years.  However,  metal  uptake  dimin- 
ished with  consecutive  croppings  for  constant 
levels  of  extractable  Cd  and  Zn.  The  reliability  of 
either  DTPA  or  1  molar  HN03  in  the  prediction 
of  Cd  and  Zn  uptake  in  subsequent  croppings  is 
questionable.  (Author's  abstract) 
W88-05991 


EPA  ISSUES  INTERIM  SLUDGE  REGULA- 
TIONS, 

S.  Darcey. 

Biocycle  BCYCDK,  Vol.  29.  No.  1.  p  31-33.  Janu- 
ary 1988. 

Descriptors:  *Waste  disposal.  *Sludge  disposal. 
*Standards.  *Regulations.  Water  quality  standards. 
Incineration.  Land  application.  Ocean  dumping. 
Landfills.  Wastewater  treatment.  Permits. 

The  EPA  has  announced  that  it  will  go  forward 
with  a  congressional  mandate  to  protect  public 
health  and  the  environment  from  adverse  effects 
resulting  from  toxic  pollutants  in  sewage  sludge. 
This  will  be  accomplished  by  imposing  necessary 
conditions  in  NPDES  permits  after  technical 
sludge  criteria  are  published.  Meanwhile,  control 
of  toxics  in  sludge  will  be  imposed  by  states  on  a 
case-by-case  basis.  State  requirements  may  be  more 
or  less  stringent  than  federal  requirements,  but  the 
EPA  will  provide  constant  updating  of  limits  and 
conditions  as  they  are  developed.  Facilities  with 
greatest  risk  of  emitting  pollutants  from  sludge  are 
designated  high  priority  upon  renewal  of  POTW 
permits.  Requirements  for  permit  renewal  have 
been  established.  Existing  federal  sludge  require- 
ments must  be  incorporated  into  NPDES  permits 
or  included  by  reference  into  other  permits  such  as 
the  Resource  Conservation  and  Recovery  Act  test 
for  hazardous  waste.  A  three-tiered  approach  is 
proposed  to  provide  maximum  flexibility  for 
POTW  operators.  The  first  lists  limits  of  toxic 
constituents  in  sludge  for  each  disposal  option:  19 
for  landfills.  14  for  ocean  disposal,  32-33  for  land 
application,  and  17  for  incineration.  Those  who 
cannot  meet  the  first-tier  standards  can  move  to 
the  second  tier,  plugging  in  their  own  site-specific 
conditions  into  tables  provided  by  the  agency  to 
calculate  if  they  can  then  meet  Tier  1  limits.  Tier  3 
is  a  completely  site-specific  model.  Requirements 
are  described  for  the  sludge  disposal  options  of 
landfilling.  incineration,  land  application,  and 
ocean  disposal.  (Cassar-PTT) 
W88-06059 


OUTFALL  RELOCATION  STUDY  IN  COM- 
MENCEMENT BAY,  WASHINGTON, 

CH2M  Hill  Northwest,  Inc..  Bellevue,  WA. 
J.  L.  Scott.  K.  D.  Sharp,  and  R.  E.  Sylwester. 
Bulletin  of  the  Association  of  Engineering  Geolo- 
gists AEGBBU.  Vol.  24.  No.  4.  p  507-521.  Novem- 
ber 1987.  19  fig.  11  ref. 

Descriptors:  *Westwater  outfall,  "Commencement 
Bay,  "Geophysical  surveys,  *Puyallup  River,  Ba- 
thymetry. Subbottom  profiles.  Engineering,  Envi- 
ronmental effects. 

A  marine  geophysical  survey  and  geotechnical  in- 
vestigation were  conducted  to  assist  in  siting  a  new 


wastewater  outfall  into  Commencement  Bay.  The 
new  outfall  is  being  moved  from  the  Puyallup 
River  into  Commencement  Bay  in  order  to  im- 
prove river  water  quality  and  to  comply  with 
federal  and  slate  regulations.  The  geophysical  sur- 
veys consisted  of  collecting  bathymetric,  side  scan, 
and  subbottom  profile  data  at  three  sites.  These 
data  were  used  to  characterize  the  sea  floor  and 
map  the  subsurface  strata.  Results  from  these  stud- 
ies indicate  that  two  of  the  sites  were  unsuitable 
because  of  evidence  of  recent  slumping  of  the  sea 
floor  and  the  presence  of  obstacles,  in  particular 
sunken  logs.  A  geotechnical  investigation  was  un- 
dertaken at  the  three  sites  to  confirm  earlier  sub- 
surface data,  corroborate  the  subbottom  profiling, 
and  provide  sea  floor  soil  samples  for  engineering 
laboratory  tests.  Analysis  of  field  data  and  labora- 
tory samples  provided  information  on  liquefaction 
potential,  sea  floor  stability,  and  sea  floor  bearing 
capacity.  The  results  of  the  studies  and  analyses  led 
to  the  following  conclusion:  of  the  three  align- 
ments considered,  the  optimum  outfall  site  is  the 
one  farthest  from  the  mouth  of  the  Puyallup  River; 
liquefaction  resulting  from  a  seismic  event  is  possi- 
ble; the  outfall  should  be  provided  with  a  weak 
link  at  a  serviceable  location  to  reduce  possible 
damage  resulting  from  a  slope  failure;  and  the 
outfall  may  undergo  up  to  6  in.  of  settlement  on 
the  sea  floor.  (Author's  abstract) 
W88-06074 


DISTRIBUTION  OF  METALS  IN  GRASSLAND 
SOILS  FOLLOWING  SURFACE  APPLICA- 
TIONS OF  SEWAGE  SLUDGE, 

Water  Research  Centre.  Medmenham  (England). 

Medmenham  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06101 


METAL  AVAILABILITY  IN  SLUDGE-AMEND- 
ED SOILS  WITH  ELEVATED  METAL  LEVELS, 

Kearney  (A.T.),  Inc.,  Redwood  City.  CA. 

B.  D.  Rappaport.  D.  C.  Martens.  R.  B.  Reneau, 

and  T.  W.  Simpson. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

17,  No.   1,  p  42-47,  January-March  1988.  2  fig,  6 

tab.  34  ref. 

Descriptors-  'Sludge  disposal.  "Heavy  metals, 
"Corn.  "Digested  sludge,  "Soil  analysis,  "Field 
tests.  Application  rates,  Yields,  Accumulation, 
Phytotoxicity.  Zinc.  Magnesium,  Cadmium, 
Copper.  Nickel,  Soil  amendments.  Land  disposal. 

Field  studies  were  conducted  in  1984  with  in  situ 
controlled  lateral  flow  plots  to  determine  Cd,  Cu. 
Ni,  and  Zn  availabilities  for  corn  (Zea  mays  L.) 
grown  on  sludge-amended  soils.  These  plots  were 
constructed  in  Bojac  loamy  sand  (Typic  Haplu- 
dult).  Davidson  clay  loam  (Rhodic  Paleudult),  and 
Groseclose  silt  loam  (Typic  Hapludult)  located  in 
the  Coastal  Plain.  Piedmont,  and  Ridge  and  Valley 
provinces  of  Virginia,  respectively.  An  aerobically 
digested  sludge  from  a  wastewater  treatment  plant 
with  major  industrial  inputs  was  applied  to  the 
soils  at  rates  of  0.  42.  84,  126.  168,  and  210  dry  mg/ 
ha.  The  highest  sludge  rate  supplied  4.5  kg  Cd,  760 
kg  Cu.  43  kg  Ni.  and  620  kg  Zn/ha.  Corn  grain 
and  stover  yields  at  the  three  locations  increased 
linearly  as  a  function  of  increased  rate  of  sludge 
application  (r  sq  >  or  =  0.92.  significant  at  the 
0.01  level).  Metal  concentrations  in  corn  grain  and 
earleaves  from  all  treatments  on  the  three  soils 
were  within  normal  levels.  Nonsignificant  relation- 
ships occurred  between  levels  of  DTPA-extracta- 
ble  Cd,  Cu,  Ni,  and  Zn  and  the  respective  metal 
concentration  in  corn  earleaves  for  data  combined 
over  the  three  soils.  Amounts  of  DTPA-extracta- 
ble  Cd,  Cu.  Ni,  and  Zn  in  the  Ap  horizon  of  the 
three  soils  increased  linearly  (r  sq  =  0.76  to  0.88) 
with  rate  of  sludge  application.  Maximum  DTPA- 
extractable  metal  levels  in  the  soils  were  0.6  mg 
Cd.  150  mg  Cu,  4.0  mg  Ni,  and  75  mg  Zn/kg.  The 
order  of  DTPA-extractable  metal  concentrations 
in  the  soils.  Cu  >  Zn  >  Ni  >  Cd,  paralleled  the 
amounts  of  metals  applied  via  sludge  application. 
Phytotoxicity  did  not  occur  in  the  corn  grown  on 
these  diverse  soils,  even  where  Cu  and  Zn  were 
applied  in  excess  of  USEPA  guidelines.  (Author's 
abstract) 
W88-06146 


TALL  FESCUE  PRODUCTION  AND  NUTRI- 
ENT STATUS  ON  SOUTHWEST  VIRGINIA 
MINE  SOILS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agronomy. 

J.  A.  Roberts,  W.  L.  Daniels,  J.  C.  Bell,  and  D.  C. 
Martens. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
17,  No.  1,  p  55-62,  January-March  1988.  9  tab.  31 
ref.  Powell  River  Project  and  USDI  Office  of 
Surface  Mining  Reclamation  and  Enforcement 
Contract  No.  J5140102. 

Descriptors:  "Grasses,  "Soil  amendments.  "Sludge 
disposal.  "Biomass,  "Revegetation.  "Strip  mines. 
"Nutrients.  Digested  sludge.  Spoil  disposal,  Heavy 
metals.  Land  reclamation.  Coal  mines. 

Tall  fescue  (Festuca  arundinacea  Schreb.)  is  a 
hardy  grass  species  commonly  used  in  surface  mine 
reclamation  and  soil  conservation.  Changes  in 
fescue  production  (five  growing  seasons)  and  nutri- 
ent status(three  growing  seasons)  as  influenced  by 
spoil  type  and  various  amendments  were  docu- 
mented. In  Exp.  I,  fescue  growth  and  nutrient 
status  on  five  mixes  of  fertilized  sandstone  (SS)  and 
siltstone  (SiS)  spoils  were  compared.  A  2:1  SS/SiS 
control  and  treatments  of  112  Mg/ha  sawdust, 
native  topsoil,  and  22.  56,  112,  and  224  M/ha 
municipal  sewage  sludge  were  compared  in  Exp. 
II.  Standing  biomass  was  measured  in  1982-1984 
and  1986  and  tissue  nutrient  levels  were  measured 
in  1982-1984.  High  SiS  spoils  inhibited  initial  bio- 
mass production  in  Exp.  I,  but  parent  material 
effects  diminished  with  time.  All  spoil  mixes  main- 
tained adequate  fescue  production  for  five  growing 
seasons,  primarily  due  to  small  annual  N  additions 
(56  kg/ha).  In  Exp.  II.  highest  yields  were  main- 
tained on  >  or  =  56  Mg/ha  sludge  treatments. 
Fescue  production  declined  consistently  through 
1984  in  all  other  treatments,  probably  due  to  N 
stress.  Fescue  production  was  highest  the  second 
year  (1983)  in  all  treatments  of  both  experiments, 
but  dropped  sharply  in  1984.  Overall  results  indi- 
cate N  was  most  limiting  to  production  in  the  short 
term,  but  P  becomes  limiting  over  time.  Sludge- 
amended  soils  supported  higher  N,  P.  and  cation 
tissue  concentrations.  Total  P  uptake  appeared  to 
be  limited  by  low  N  levels,  even  when  adequate 
soil  P  was  available.  Potassium  uptake  rates  greatly 
exceeded  K  fertilizer  applications.  Heavy  metal 
uptake  was  not  a  problem,  even  in  very  high 
sludge  treatments.  Sludge-amended  mine  soils 
were  superior  to  both  native  topsoil  and  inorgani- 
cally fertilized  spoils  in  their  ability  to  sustain  long- 
term  fescue  production  without  periodic  augmen- 
tation. (Author's  abstract) 
W88-06147 


TUNGSTEN   CONTENT   OF   SOILS,   PLANTS, 
AND  SEWAGE  SLUDGES  IN  IOWA, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06162 


PREVIOUS  SLUDGE  ADDITION  EFFECTS  ON 
NITROGEN  MINERALIZATION  IN  FRESHLY 
AMENDED  SOIL, 

New   Mexico  State  Univ.,   Las  Cruces.   Dept.  of 

Agronomy. 

W.  C.  Lindemann,  G.  Connell,  and  N.  S.  Urquhart. 

Soil  Science  Society  of  America  Journal  SSSJD4. 

Vol.  52,  No.  1,  p  109-112,  January-February  1988. 

4  tab,  13  ref.  U.S.  Dept.  of  Energy  contract  DE- 

AC04-76ET-33626  and  DE-AC04-~83AL-21776. 

Descriptors:  "Soil  management.  "Sludge  disposal. 
"Nitrogen  compounds.  "Soil  amendments.  Soil 
analysis.  Soil  chemistry.  Sludge,  Sludge  digestion. 
Soil  organic  matter.  Mineralization.  Land  applica- 
tion. 

An  experiment  was  conducted  to  determine  the 
effects  of  previous  sludge  additions  on  N  mineral- 
ization in  a  freshly  amended  soil.  A  secondary 
objective  was  to  further  delineate  statistical  models 
of  N  mineralization  potential  (N  sub  0)  and  the 
mineralization  rate  constants  k  and  h.  The  Glen- 
dale  clay  soil  (fine-silty,  mixed  thermic,  Typic  Tor- 
rifluvents),  with  either  no  previous  sludge  amend- 
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mem  m  sludge  applied  m  (he  rale  of  67  ;  \i<  hu  in 
1982  01  1983  in  ihe  field,  was  freshly  amended 
null  30  g  kg  of  gamma  ui.nli.iiixi.  dried,  unuerobi 
call)  digested  sewage  sludge  in  1985  rriplicnte 
samples  of  each  soil  (unamended,  amended  in  1982, 
and  amended  in  1983)  and  eaeh  sludge  Ireatmenl 
(no  amendment  and  freshly  amended)  were  incu- 
bated aerobicnllv,  fot  li  wk  at  0.01-MPo  moisture 
potential  and  15  v  Periodically  the  soils  were 
leached  with  0.01  M  CaQI2.  and  the  leachati  w  is 
analyzed  lor  inorganic  and  organic  N  Previous 
sludge  amendment  had  no  effect  on  the  mineraliza- 
tion of  fresh  sludge  Soils  previously  amended  in 
1982  and  1983  leached  56  to  60  mg/kg  more  NO.' 
N02  than  unamended  or  freshly  amended  soils 
no  oi  amended  with  sludge  total  organic  N  min- 
eralization averaged  65.495  and  was  independent 
of  soil  amendment  history  or  fresh  sludge  amend- 
ment. Values  of  N  sub  0.  k.  and  li  were  estimated 
b\  nonlinear  least  squares  for  several  nonlinear 
models,  The  besi  fit  of  the  Jala  resulted  from 
modeling  N  mineralization  as  the  sum  of  an  expo- 
nential equation  (of  the  rapid!)  decaying  organic  N 
fraction)  and  a  constant  (of  the  slowly  decaying 
organic  N  fraction).  Mineralization  curves  failed  to 
flatten  after  16  wk,  suggesting  that  the  experiment 
should  have  run  to  32  wk  before  a  two-exponential 
equation  would  have  satisfactorily  explained  the 
data  (Author's  abstract) 
W88-061SO 


SEA  OUTFALL  DESIGN  --  PREDICTION  OF 
INITIAL  DILUTION, 

Hong   Kong   Univ.    Dept.   of  Civil    Engineering. 
J.  H.  W.  Lee.  and  P.  Neville-Jones. 
Proceedings  of  the  Institution  of  Civil  Engineers 
PC1EAT.   Vol.   82.   Part    1.   p.   981-994.  October 
1987.  5  fig.  2  tab,  30  ref. 

Descriptors:  'Wastewater  outfall.  "Outfall. 
♦Design  criteria.  'Mathematical  equations.  Outfall 
sewers.  Wastewater  disposal.  Wastewater  dilution. 
Wastewater  pollution.  Ocean  dumping. 

A  new  study  of  all  available  field  data  on  initial 
dilution  of  a  buoyant  sewage  discharge  in  moving 
water  has  resulted  in  simple  equations  for  initial 
dilution  prediction.  These  equations  are  shown  to 
provide  much  better  predictions  than  previous  site- 
specific  empirical  correlations.  The  application  of 
the  new  prediction  method  to  sea  outfall  design  is 
described.  The  physical  implications  and  reliability 
of  the  dilution  prediction  equations  are  discussed. 
(Author's  abstract) 
W88-06189 


MERSEY  VALLEY  SLUDGE  PIPELINE  TER- 
MINAL --  DESIGN  AND  CONSTRUCTION, 

J.  Blain.  D.  Park,  and  A.  P.  Mice. 
Journal  of  the  Institution  of  Water  and  Environ- 
mental   Management.    Vol.     1,    No.    1,    p    67-76 
August  1987.  2  fig,  2  tab. 

Descriptors:  'Wastewater  treatment.  'Sludge  pipe- 
line, Mersey  Valley,  Conveyance  structures.  Pipes. 
Sludge  disposal.  Sludge  digestion.  Construction 
methods.  Design  standards.  Hydraulic  design. 
Electrical  engineering.  England. 

As  a  result  of  a  study  undertaken  by  North  West 
Water,  it  was  proposed  to  transfer  the  berthing 
facilities  for  sludge  ships  to  the  Liverpool  (Eng- 
land) area  at  the  site  of  the  old  Sandon  Dock  in 
Bootle.  and  to  construct  a  56  km-long,  400  mm- 
diameter  ductile  iron  pipeline  from  Davyhulme  to 
the  site  to  convey  sludges  to  the  new  terminal. 
Design  and  construction  of  the  new  terminal  are 
discussed,  including  tank  configuration,  hydraulic- 
design,  foundation  design,  the  tendering  process, 
concrete  considerations,  bunkering  facilities,  and 
electrical  installations.  At  the  time  of  this  report, 
tanks  1  and  2  were  due  to  be  fully  commissioned  in 
June  1987.  (Friedmann-PTT) 
W88-06204 


AVOIDANCE     OF     SEAWATER     INTRUSION 
INTO  PORTS  OF  OCEAN  OUTFALLS, 

New  South  Wales  Univ.,  Kensington  (Australia). 
Water  Research  Lab. 
D.L.  Wilkinson. 


Journal  of  Hydraulic  I  itgim    ring   nil  Ni  )8,  Vol 
114.  No   2.  p  218-228.  February  1988   7  fig,  10  ref 

I  Vsii  ipiors   '( )uii. id     Si  '-a  iii,  '  Pipe  flow  .  •Hy- 
drodynamics,  'Froude  number,   Mow    dischargi 
Density.   I  low    rates,   Oceanography,    Buyouncj 
Critical  discharge,  Critical  How 

When  the  How  rate  from  a  port  discharging  bum 
ant  fluid  into  a  densei  environment  is  less  than   > 
critical  value,  a  counter  flow  of  dense  fluid  will 
become  established  through  the  port    Experiments 

were  conducted  at    near  prototype  scales,   using  ,i 

series  of  streamlined  nozzles  and  a  number  of  ori- 
ficed  plates,  that  confirmed  thai  the  critical  rate  of 

discharge  could  be  expressed   in  terms  ol  a  ilensi- 

metric  Froude  number  based  on  the  port  diameter 
and  the  buoyancy  of  the  discharge    (Author's  ab- 
stract) 
W88-06216 


TECHNICAL  AND  ECONOMIC  COMPARISON 
OF  NIGHTSOIL  AND  SEWERAGE  SYSTEMS 
IN  URBAN  AREAS, 

Engineering-Science,  Inc..  Pasadena.  CA. 

R.  M.  Bradley,  and  R.  L.  Rancher. 

Water  SA,  Vol.  14,  No.  1.  p  49-57,  January  1988  4 

fig.  6  tab.  23  ref. 

Descriptors:  'Nightsoils.  'Nightsoil  systems.  'Cost 
analysis.  'Wastewater  treatment.  'Solid  waste  dis- 
posal, 'Vacuum  cartage.  'Public  health.  'Sewer 
systems.  Wastewater  facilities.  Urban  areas.  Korea. 

Nightsoil  systems  are  widely  used  as  a  means  of 
disposal  of  human  wastes  in  many  urban  areas  in 
southeast  Asia  and  elsewhere.  A  variety  of  collec- 
tion, treatment  and  disposal  methods  are  employed 
and  deficiencies  inherent  in  some  of  these  methods 
are  often  attributed  to  be  one  of  the  principal 
causes  of  widespread  public  health  problems  in  the 
communities  served.  This  paper  presents  a  review 
of  the  nightsoil  systems  currently  practiced  in  the 
urban  areas  of  the  Han  River  bas'in  in  the  Republic 
of  Korea.  Data  are  included  on  nightsoil  genera- 
tion rates  and  characteristics  and  the  paper  pre- 
sents an  economic  analysis  of  nightsoil  systems 
compared  to  water-borne  sewerage.  The  evalua- 
tion shows  that  the  vacuum  cartage  method  of 
collection  is  hygienic  and  that  the  annualized  cost 
of  upgrading  to  conventional  sewerage  would  be 
more  than  five  times  greater  than  the  cost  of  the 
existing  nightsoil  system.  (Author's  abstract) 
W88-06224 


HYDRAULIC  PROPERTIES  OF  SOILS  AS  AF- 
FECTED BY  SURFACE  APPLICATION  OF 
WASTEWATER, 

Minnesota  Univ..  St.  Paul.   Dept.  of  Agricultural 

Engineering. 

For   primary   bibliographic   entry    see    Field    2G 

W88-06347 


MOBILITY  AND  EFFECTS  IN  LINER  CLAY 
OF  FLUOROBENZENE  TRACER  AND  LEACH- 
ATE, 

Dow  Chemical  Co.,  Midland.  MI. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-06377 


LEACHATE   GENERATED   BY   AN   OIL-AND- 
GAS  BRINE  POND  SITE  IN  NORTH  DAKOTA, 

North   Dakota  Geological  Survey,  Grand  Forks. 
For  primary  bibliographic  entry  see  Field  SB 
W88-06378 


CARBON-13  NUCLEAR  MAGNETIC  RESO- 
NANCE SPECTROSCOPIC  CHARACTERISA- 
TION OF  HUMIC  SUBSTANCES  FROM  MU- 
NICIPAL REFUSE  DECOMPOSING  IN  A 
LANDFILL, 

Department  of  Scientific  and  Industrial  Research. 
Petone  (New  Zealand).  Chemistry  Div. 
For  primarv  bibliographic  entry  see  Field  5A 
W88-06424 
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Descriptors;  'Path  of  pollutants,  'Watei  pollution 
sources,  'Wastewater  treatment,  'Munii  ipal 
wastewater;  'Mutagens,  'Wastewatei  disposal, 
"Land  disposal.  Bioassay,  Cultures,  \mes  test, 
I  ate  of  pollutants 

I  he  disposal  of  complex  mixtures  such  as 
wastewater  on  agiiculiur.il  lands  poses  known  and 
unknown  environmental  risks    Mutagens  may   be 

introduced  in  to  the  ecosystem  and  perhaps  con- 
centrated by  crop  plants  or  leached  into  ground 
water  supplies  The  purpose  iif  this  study  was  to 
determine  the  biological  effect  of  a  mutagenic 
wastewater  before  and  after  application  to  soil  An 
XAD-8  methanol  extract  of  wastewater  from  the 
municipal  sewage  treatment  facility  al  Sauget,  IL. 

was  a  potent,  direct  acting  mutagen  when  assayed 
with  Salmonella  typhiniunum  One  and  3  ml  of 
extract  were  brought  up  to  10  ml  volumes  with 
water  and  added  to  10  g  of  sterile  or  nonsterile 
native  clay  loam  These  mixtures  were  incubated  at 
room  temperature  for  0,  24  and  48  h  After  separa- 
tion of  solid  and  liquid  portions  by  filtration,  dich- 
loromethane  was  added  to  extract  the  organic  frac- 
tions from  eaeh  component.  Solvent  extractions 
were  evaporated  to  dryness  under  vacuum  and 
brought  up  in  DMSO.  Tests  for  mutagenic  activity 
were  conducted  using  Ames  strain  TA98.  Addition 
to  the  soil  for  greater  periods  of  time  decreased  the 
mutagenic  activity.  The  solid  component  exhibited 
mutagenic  activity  than  the  liquid  (Author's  ab- 
stract) 
W88-06437 


RESPONSE  OF  COTTON  TO  TREATED  DO- 
MESTIC WASTEWATER  APPLIED  THROUGH 
TRICKLE  IRRIGATION, 

California  State  Univ..  Fresno.  Center  for  Irriga- 
tion Technology. 
G.  Oron,  and  Y.  DeMalach 

Irrigation  Science  IRSCD2.  Vol.  8.  No.  4.  p  291- 
300.  1987.  4  fig,  8  tab.  22  ref. 

Descriptors:  'Arid  lands.  'Wastewater  irrigation. 
'Cotton,  'Trickle  irrigation.  'Impaired  water  use. 
Effluents.  Crop  yield.  Irrigation.  Plants.  Agricul- 
ture. Growth.  Wastewater. 

Field  experiments  were  conducted  under  arid  zone 
conditions  to  examine  cotton  response  to  treated 
domestic  wastewater  applied  at  different  frequen- 
cies and  emitter  spaemgs  by  trickle  irrigation.  Row 
spacing  was  either  conventional,  i.e.  single  rows 
apart,  or  in  twin  rows.  0.96  m  and  1.92  m  apart  (a 
twin  row  consists  of  a  pair  0.35  m  apart)  Some 
treatments  received  the  commercial  rales  of  efflu- 
ent application  (around  5.500  cu  m/ha)  as  com- 
monly practiced  in  the  area,  others  received  a 
reduced  amount.  SOC'r  of  the  commercial  rate 
Maximum  yield  (over  7.000  kg/ha)  was  obtained 
under  twin  row  planting,  irrigated  twice  a  week 
with  a  commercial  amount  of  effluent.  A  yield  of 
6.040  kg/ha  was  obtained  under  twin  row  planting 
ungated  once  a  week  or  each  day.  Under  conven- 
tional row  and  emitter  spacing,  irrigated  twice  a 
week,  the  yield  was  6.016  kg/ha.  (Author's  ab- 
stract) 
W88-06450 


COVENTRY  AREA  SEWAGE  SLUDGE  DIS- 
POSAL SCHEME:  DEVELOPMENT  OF 
STRATEGY  AND  EARLY  OPERATING  EXPE- 
RIENCES, 

Severn-Trent  Water  Authority  (England).  Avon 
Div. 

M.J.  Kane. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management.  Vol.  I,  No  3.  p  305-314, 
December  1987.  2  fie.  4  tab. 
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Descriptors:  'Wastewater  treatment.  *Sludge  dis- 
posal. *Waste  disposal.  'Coventry,  *Sludge  dewa- 
tering.  Performance  evaluation.  Wastewater. 
Sludge.  United  Kingdom.  Performance  evaluation. 
Economic  aspects.  Costs. 

The  development  of  a  sludge  disposal  strategy  lor 
the  City  of  Coventry  (England),  from  1939  on- 
wards is  outlined.  The  aim  is  to  show  how  a 
fundamental  change  in  philosophy  from  gravity 
thickening  to  mechanical  dewatering  led  to  the 
construction  of  a  1.5  million  pounds  sterling  dewa- 
tering plant.  It  provides  a  detailed  appraisal  of  the 
first  year  of  operation,  and  attempts  to  identify  the 
major  problem  areas  which  led  to  plant  perform- 
ance failing  to  achieve  expectations.  The  conclud- 
ing paragraphs  describe  the  on-site  work  which  is 
currently  being  undertaken,  the  results  of  which 
will  eventually  dictate  the  most  suitable  operation- 
al option.  (Author's  abstract) 
W88-06457 


DESIGN     AND     CONSTRUCTION     OF     THE 
KIRKCALDY  LONG  SEA  OUTFALL, 

Fife  Regional  Council  (Scotland). 

For  primary  bibliographic  entry  see  Field  8A. 

W88-06465 


RADIOACTIVITY  MONITORING  OF  THE 
WATER  CYCLE  FOLLOWING  THE  CHERNO- 
BYL ACCIDENT, 

North  West  Water  Authority.  Warrington  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06467 


REUSE  OF  WASTEWATER  FOR  INDUSTRIAL 
COOLING  SYSTEMS, 

Virginia  Polytechnic  Inst,  and  State  Univ..  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  3C. 
W88-06492 


VERIFICATION  OF  PROCEDURES  FOR  DE- 
SIGNING DREDGED  MATERIAL  CONTAIN- 
MENT AREAS  FOR  SOLIDS  RETENTION, 

Army  Engineer  Waterways  Experiment  Station. 
Vicksburg,  MS.  Environmental  Lab. 
D.  E.  Averett.  M.  R.  Palermo,  and  R.  Wade. 
Available  from  the  National  Technical  Information 
Service.  Springfield,  VA.  22161.  Technical  Report 
No.  D-88-2.  February  1988.  Final  Report.  125  p,  23 
fig.  13  tab.  23  ref.  4  append. 

Descriptors:  *Waste  disposal.  'Disposal  sites. 
'Solid  waste  disposal,  'Dredging,  Settling.  Sedi- 
mentation, Suspended  solids.  Flocculants. 

Design  procedures  for  hydraulically  filled  dredged 
material  containment  areas  to  ensure  solids  reten- 
tion were  initially  developed  during  the  Dredged 
Material  Research  Program.  These  procedures  in- 
volve performing  laboratory  column  settling  tests 
to  define  settling  properties  of  dredged  material 
and  to  provide  a  basis  for  containment  area  design. 
Since  their  initial  development,  these  procedures 
have  been  refined  by  additional  laboratory  and 
field  studies  conducted  as  part  of  the  Dredging 
Operations  Technical  Support  Program  and  the 
Long-Term  Effects  of  Dredging  Operations  Pro- 
gram. This  report  provides  verification  data  on  the 
accuracy  of  column  settling  tests  used  in  describing 
the  settling  behavior  of  dredged  material  disposal 
areas.  Results  of  settling  tests  conducted  by  the 
Waterways  Experiment  Station  over  a  6-year 
period  are  presented.  Predictions  of  zone,  floccu- 
lant,  and  compression  settling  behavior  are  com- 
pared with  observed  field  behavior  for  purposes  of 
verification.  Levels  of  effluent  suspended  solids 
predicted  by  flocculant  settling  tests  and  associated 
design  procedures  compared  well  with  effluent 
suspended  solids  monitored  during  containment 
area  operations.  Zone  and  compression  settling 
tests  were  found  to  closely  agree  with  field  results, 
but  more  field  data  are  needed  to  expand  use  of 
these  procedures  to  a  wider  range  of  operating 
conditions.  (Author's  abstract) 
W88-06546 


FIELD  EVALUATIONS  OF  THE  QUALITY  OF 
EFFLUENT  FROM  CONFINED  DREDGED 
MATERIAL  DISPOSAL  AREAS, 

Army   Engineer   Waterways   Experiment   Station, 

Vicksburg.  MS.  Environmental  Lab. 

For   primary    bibliographic   entry   see    Field    5G. 
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EFFLUENT  DISPOSAL  WITHOUT  DISINFEC- 
TION SFXTION  301(H)  PERMITS  AS  CASE 
STUDIES, 

Tetra  Tech,  Inc..  Bellevue.  WA. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-06578 


BENEFICIAL  USES  OF  DREDGED  MATERI- 
AL: PROCEEDINGS  OF  THE  NORTH  ATLAN- 
TIC REGIONAL  CONFERENCE. 

Corps    of   Engineers,    Baltimore,    MD.    Baltimore 

District. 

Available  from  the  National  Technical  Information 

Service,  Springfield.  VA.  22161.  May  12-14,  1987, 

Baltimore.    Maryland.    January    1988.    Edited    by 

Mary  C.  Landin.  231  p. 

Descriptors:  'Waste  disposal,  'Dredging,  'Confer- 
ences. Information  exchange.  Coastal  wetlands, 
Case  studies.  Disposal  sites.  Shorelines. 

This  conference  on  beneficial  uses  of  dredged  ma- 
terial was  attended  by  over  200  representatives  of 
local,  county,  state,  and  federal  agencies,  private 
dredging,  environmental,  and  maritime  industries, 
port  authorities,  and  concerned  citizens'  groups. 
The  conference's  primary  objectives  were  to  dis- 
cuss past,  present,  and  future  beneficial  use  applica- 
tions in  the  North  Atlantic  Division;  to  identify 
information  and  untested  applications  of  beneficial 
uses  of  dredged  material;  and  to  contribute  to  the 
development  of  a  logical  beneficial  uses  strategy 
that  can  be  reflected  in  long-term  dredging  plan- 
ning and  management.  Attendees  approached  the 
conference  as  an  information-seeking  opportunity 
and  as  a  chance  to  cooperatively  discuss  dredging 
and  dredged  material  disposal  management  within 
the  mid-Atlantic  region.  Six  technical  paper  ses- 
sions discussed:  stabilization,  industrial  and  com- 
mercial applications  of  dredging,  innovative  uses 
of  dredged  material,  and  long-term  disposal  site 
problems  and  conflicts.  (Lantz-PTT) 
W88-06587 


GEOPHYSICAL  DATA  FROM  BOREHOLES 
DM  I,  DM2,  DM3,  AND  DM3A,  NEW  HYDRAU- 
LIC FRACTURING  FACILITY,  OAK  RIDGE 
NATIONAL  LABORATORY,  OAK  RIDGE, 
TENNESSEE, 

Oak  Ridge  National  Lab..  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  8E. 
W88-06592 


DEVELOPMENT  OF  AN  IN  SITU  METHOD 
TO  DEFINE  THE  RHEOLOGICAL  PROPER- 
TIES OF  SLURRIES  AND  SLUDGES  STORED 
IN  UNDERGROUND  TANKS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-06602 


DEVELOPMENT  OF  A  COMPUTERIZED 
DATA  BASE  FOR  LOW-LEVEL  RADIOACTIVE 
WASTE  LEACHING  DATA:  TOPICAL 
REPORT, 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 

Nuclear  Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 
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PROVEN  PROFITS  FROM  POLLUTION  PRE- 
VENTION: CASE  STUDIES  IN  RESOURCE 
CONSERVATION  AND  WASTE  REDUCTION, 

Institute  for  Local  Self-Reliance.  Inc.,  Washington. 

DC. 

D  Huisingh.  L.  Martin,  H.  Hilger.  and  N. 

Seldman. 

Institute  for  Local  Self-Reliance.  Washington,  DC. 


1986.  316  p. 

Descriptors:  'Waste  management.  'Industrial 
wastes,  'Case  studies,  'Management  planning. 
Hazardous  wastes.  Environmental  protection, 
Guidelines,  Waste  disposal.  Economic  aspects. 

Case  studies  contained  in  this  book  illustrate  that 
pollution  prevention  and  waste  minimization  are 
already  technically  feasible  and  have  been  imple- 
mented in  many  industrial  sectors.  The  reductions 
in  wastes  produced  range  from  20  to  98%.  Addi- 
tionally, some  firms  have  reduced  the  degree  of 
hazard  of  their  wastes  so  that  they  no  longer 
produce  or  release  any  hazardous  wastes.  Payback 
periods  for  these  waste  minimization  investments 
range  from  immediate  to  five  years.  Concomitant- 
ly, since  each  firm  is  producing  and  releasing 
fewer  hazardous  pollutants,  they  have  reduced  the 
hazards  to  their  workers  and  to  the  environment. 
As  a  result,  these  firms  will  experience  fewer  long- 
term  waste  liability  and  victim  compensation 
claims.  In  assembling  the  information  for  the  case 
studies,  several  industrial  leaders  commented  that 
the  motivation  to  investigate  waste  minimization 
alternatives  was  three-fold:  (1)  environmental  reg- 
ulations mandating  stricter  effluent  guidelines;  (2) 
rapidly  increasing  costs  of  previously  inexpensive 
'waste  disposal'  approaches  such  as  landfilling;  and 
(3)  enactment,  or  potential  enactment,  and  enforce- 
ment of  regulations  pertaining  to  joint  and  several 
liability,  worker  and  citizen  right-to-know  laws, 
and  victim's  compensation.  The  case  studies  are 
organized  in  this  volume  by  Standard  Industrial 
Classification  Codes.  Abstracts  are  then  provided 
which  cross-index  the  case  studies  by  process  or 
materials.  (Lantz-PTT) 
W88-06626 


DISPOSAL  AND  DESTRUCTION  OF  WASTE 
PCBS, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany. 
J.  D.  Lauber 

IN:  PCBs  and  the  Environment.  Volume  III  of  a 
Three  Volume  Set.  CRC  Press,  Inc.,  Boca  Raton, 
FL.  1937.  p  83-151,  28  fig.  29  tab,  40  ref. 

Descriptors:  'Polychlorinated  biphenyls,  'Waste 
disposal,  'Decontamination,  'Landfills,  'Inciner- 
ation, Leaching.  Monitoring,  Land  disposal.  Haz- 
ardous materials.  Case  studies.  Waste  management. 
Solid  waste  disposal,  Path  of  pollutants.  Toxicity. 
Regulations,  Air  pollution,  Water  pollution  effects. 

This  chapter  is  divided  into  eight  sections,  the  first 
of  which  examines  the  long-term  risks  of  landfill- 
ing polychlorinated  biphenyls  (PCBs).  Section  2 
describes  nonthermal  methods  for  PCB  disposal, 
with  emphasis  on  the  Sun  Ohio  PCBX  process,  and 
the  PCB  destruction  process  of  Acurex  Waste 
Technologies  Inc.  Section  3  reviews  high  tempera- 
ture PCB  incineration.  Topics  in  Section  3  include: 
a  summary  of  the  U.S.  EPA  Toxic  Substance 
Control  Act  (TSCA)  regulation  requirements  and 
guidelines;  incineration  processes  at  Energy  Sys- 
tems Company  of  El  Dorado,  Arkansas;  PCB  trial 
burn  at  Rollins,  Deerpark,  Texas;  the  Kommune- 
kemi  hazardous  waste  incinerator,  Nyborg.  Den- 
mark; and  incineration  developments  from  General 
Electric  Co.,  Pittsfield,  Massachusetts.  Section  4 
examines  burning  low  level  PCB/mineral  oil 
wastes  in  high  efficiency  boilers  with  emphasis  on 
the  U.S.  EPA  TSCA  regulation  requirements  and 
boiler  operating  conditions  at  General  Motors 
Corp.,  Warren,  Michigan.  Section  5  deals  with  the 
burning  of  PCB  wastes  in  cement  kilns.  Cement 
kiln  technology  is  reviewed  along  with  recom- 
mended environmental  controls  for  storage,  han- 
dling, and  process  disposal  of  toxic  chemical 
wastes  in  cement  kilns.  Section  6  describes  the 
burning  of  PCBs  on  board  ships  at  sea.  Section  7 
discusses  new  technologies  for  high  efficiency  de- 
struction of  PCBs  with  special  focus  on  the  U.S. 
EPA's  mobile  incinerator.  Section  8  examines 
future  PCB  waste  disposal  concepts.  In  this  sec- 
tion, the  Arc  Technologies  Company  Arc  Pyroly- 
sis  Project  is  described  in  detail.  (See  also  W88- 
06651)  (Geiger-PTT) 
W88-06665 


122 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Water  Treatment  and  Quality  Alteration — Group  5F 


(  vsi    STUDY:  THE   AUSTRALIAN    ECOSYS 

II  M. 

Denkin  Uni>    (Australia)    Di\    of  Biological  and 

Sciences 

For  primary  bibliographic  entrj  see  Field  5H 
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DISSOLUTION/LEACHING  BKHAVIUR  OF 
METAL  HYDROXIDE  METAL  SULFIDE 
SLUDGES  FROM  PLATING  WASTEWATERS, 
Purdue  Uni\  .  Lafayette.  IN  School  of  Civil  Engi- 
neering. 
R.  W.Peters,  and  J.  Ferg. 

Hazardous  Waste  and  Hazardous  Materials 
HWHME2.  Vol.  4.  No.  4.  p  325-355,  Fall  1987  14 
fig.  8  lab.  54  ref. 

Descriptors:  *Path  of  pollutants.  'Water  pollution 
sources,  'Heavy  metals.  'Sludge  disposal,  •Leach- 
ing. 'Metal-finishing  wastes.  Industrial  wastes. 
Metal  hydroxides.  Metal  sulfides.  Sludge.  Zinc. 
Cadmium.  Hydrogen  ion  concentration 

With  chemical  precipitation  being  the  most  widely 
used  treatment  process,  the  ultimate  disposal  of  the 
sludges  generated  is  a  real  concern  to  the  environ- 
mental community.  Relatively  few  studies  have 
addressed  the  leaching/dissolution  phenomena  of 
heavy  metals  from  sludges.  Such  leaching  behavior 
is  addressed  using  both  synthetic  plating  sludges 
(Zn(OH)2.  ZnS.  Cd(OH)2)  and  an  industrial  plat- 
ing sludge  in  a  columnar  leaching  experiment.  Var- 
ious pH  conditions  (3.85  less  than  or  equal  to  pH 
less  than  or  equal  to  6.99)  and  applied  flow  rate 
conditions  (0.372  ml/min  less  than  or  equal  to 
applied  flow  rate  less  than  or  equal  to  0.828  ml/ 
min  were  employed.  The  hydroxide  sludges  be- 
haved as  expected  with  the  greatest  degree  of 
solubilization  exhibited  at  the  lowest  pH  condition. 
The  metal  sulfide  system  is  extremely  complex;  the 
dissolution  behavior  is  not  governed  solely  by  pH. 
Oxidation  of  sulfide  to  sulfate  seems  likely.  This 
leaching  process  is  controlled  by  diffusion.  (Au- 
thor's abstract) 
W88-06756 


MODELING     OF     BRINE     TRANSPORT     IN 
POROUS  MEDIA, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene.  Bilthoven  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 
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FIELD  TECHNIQUE  TO  MEASURE  THE  TOR- 
TUOSITY AND  SORPTION-AFFECTED  PO- 
ROSITY FOR  GASEOUS  DIFFUSION  OF  MA- 
TERIALS IN  THE  UNSATURATED  ZONE 
WITH  EXPERIMENTAL  RESULTS  FROM 
NEAR  BARNWELL,  SOUTH  CAROLINA, 
For  primary  bibliographic  entry  see  Field  5B 
W88-06789 


CONTINUUM  MODEL  FOR  WATER  MOVE- 
MENT IN  AN  UNSATURATED  FRACTURED 
ROCK  MASS, 

Sandia  National  Labs.,  Albuquerque,  NM.  Nevada 

Nuclear    Waste    Storage    Investigations    Projects 

Dept. 

For   primary   bibliographic   entry   see   Field    2G 

W88-06799 


5F.  Water  Treatment  and 
Quality  Alteration 

SDWA  AMENDMENTS:  EFFECTS  ON  THE 
WATER  INDUSTRY, 

Pirnie  (Malcolm).  Inc.,  Paramus,  NJ. 
J.  E.  Dyksen.  D.  J  Hiltebrand.  and  R.  F.  Raczko. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  I,  p  30-35,  January  1988 
2  fig,  1  tab.  7  ref 

Descriptors:  *Water  treatment.  'Water  quality 
control,  *Safe  Drinking  Water  Act,  'Drinking 
water,  'Standards,  Water  quality  standards,  Sur- 
face water.  Filtration,  Disinfection,  Legislation, 
Viruses,    Giardia.     Bacteria.    Monitoring,    Water 


analysis,  Wells,  G round watei  pollution,  Corrosion 
control.  Regulations 

Kc\  elements  of  the  1986  amendments  to  Ihe  Safe 

Drinking  Water  Act  arc  as  follows   (  I )  llv  1989,  8  I 

contaminants  must  be  monitored  (present,  25|.  with 
25  more  added  ever)  3  years  thereafter  Included 
in  the  categories  of  contaminants  are  inorganic 
chemicals,  synthetic  organic  chemicals,  volatile  oi 
game  chemicals,  microbiological  parameters,  ra- 
dionuclides, and  disinfection  by-products  such  as 
trihalomethanes.   (2)   Besl   available   technologies 

(BATs)  will  be  designated  for  each  of  the  contami- 
nants. Granular  activated  carbon  treatment  may 
become  more  widely  used  (3)  Criteria  for  nitration 
and  disinfection  of  surface  water  supplies  will  he 
specified.  Of  the  1200-1500  unfiltersd  surface  sup- 
plies nationwide,  many  will  have  to  install  addi- 
tional equipment  or  apply  for  an  exemption.  These 
requirements  are  aimed  at  control  of  Giardia  and 
viruses.  (4)  Wellhead  protection  programs  are  to 
be  implemented  by  the  states.  (5)  Monitoring  of 
unregulated  contaminants  must  be  conducted. 
Findings  will  be  reported  at  least  once  every  5 
years,  more  frequently  for  large  utilities  and  those 
with  raw  water  of  poor  quality.  (6)  Lead  pipes, 
solder,  and  flux  are  banned.  Maximum  civil  penal- 
ties have  been  increased  from  $5,000  to  $25,000  per 
day  whether  the  failure  to  comply  is  willful  or  not 
(Cassar-PTT) 
W88-06002 


ASSESSING  UNFILTERED  WATER  SUPPLIES, 

Oregon  State  Health  Div.,  Portland. 

D.  E.  Leland,  and  P.  A.  Berg. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  1.  p  36-36.  January  1988. 

9  fig,  4  tab,  1  ref,  append. 

Descriptors:  'Water  pollution  sources.  'Water 
treatment,  'Data  collections,  'Filtration,  'Disin- 
fection, 'Water  quality  standards,  'Safe  Drinking 
Water  Act,  'Water  quality.  Legislation,  Oregon. 
Surface  water,  Giardia,  Water  quality.  Coliforms, 
Bacteria,  Turbidity,  Water  quality  control.  Water- 
shed management.  Diseases. 

The  quality  of  three  unfiltered  surface  water  sup- 
plies in  Oregon  was  evaluated  for  two  purposes: 
(1)  to  determine  if  they  could  meet  the  criteria  for 
remaining  unfiltered  under  the  1986  amendments 
to  the  Safe  Drinking  Water  Act  and  (2)  to  deter- 
mine what  documentation  is  needed  to  prove  the 
safety  of  their  supplies.  The  assessment  was  con- 
cerned with  source  water  quality,  the  disinfection 
system,  watershed  management,  a  sanitary  survey 
of  the  water  system  facilities,  the  history  of  water- 
borne  disease  outbreaks,  the  status  of  system  com- 
pliance, and  operations.  The  three  example  systems 
could  not  be  definitively  evaluated  under  the  sur- 
face water  treatment  rule.  General  conclusions 
were  that  considerably  increased  monitoring  ef- 
forts are  necessary,  additional  staff  and  budget 
must  be  increased  to  collect  this  information,  and 
only  the  highest  quality  water  sources  will  be  able 
to  remain  unfiltered.  Data  that  should  be  acquired 
for  future  use  are  turbidity,  flow  metering,  and 
disinfectant  residual  (all  continuously  recorded); 
weekly  coliform  counts;  CT  value  (concentration  x 
contact  time  of  disinfectant),  temperature,  and  pH 
(all  daily);  and  contact  time  for  a  range  of  flow 
rates.  A  bibliography  lists  resources  for  unfiltered 
surface  water  supplies.  The  states  must  complete 
their  review  of  unfiltered  systems  by  July  19,  1990. 
Filtration  must  be  installed  where  needed  by  De- 
cember 19,  1991.  (Cassar-PTT) 
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ENFORCEMENT:    USEPA    TURNS    UP    THE 
HEAT, 

Pierce,  Atwood,  Scribner.  Allen,  Smith,  and  Lan- 
caster. Portland.  ME. 

For   primary    bibliographic   entry   see   Field   5G 
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IMPLEMENTING  A  LEAD  SOLDER  BAN, 

Portland  Bureau  of  Water  Works.  OR 

J.  Glicker,  and  D.  Stewart. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80.  NO.l,  p  50-52.  January  1988.  1 


tab.  9rcl 

Descriptors  'Wutei  qualii)  control  •Wulci  pollu 
Hon  sources,  'Lead,  "Drinking  wuiei  Standards 
'Heavy  metals, 'Safe  Drinking  Watei   \  I    Metal 

Portland,  Oregon.  Pipes.  Soldei 

1  lr  gon  established  a  ban  on  lead  soldi  i  and  pipes 
in  watei  systems  in  l'»K4  Its  provisions  are  similui 
to  the  ban  included  in  ihe  1986  amendments  to  thi 
Safi  Drinking  Watei  Aci  Soldei  containing 
11  "i   lead  may  nol  be  used  in  potable  systems 

and    lines.    In    addition,    .ill    lead    services    niiisl    be 

removed  from  water  systems  on  a  schedule  ap- 
proved by  the  health  division   In  spite  of  consider 

able  press  coverage  during  the  two  \e.ns  of  hear- 
ings, many  homeowners  and  plumbers  were  un- 
aware of  the  new  regulations.  An  educational  pro- 
gram featuring  speakers,  newsletter  inserts,  plumb- 
ing inspector  involvement,  and  special  mailings 
was  instituted.  To  combat  the  resistance  to  the  ban. 

an  enforcement  program  was  developed  with  pen- 
alties of  a  $1500  fine  and  loss  of  plumbing  license 
To  lest  for  solder  composition  in  the  field,  a  lesl  kit 
was  prepared.  Cost  increases  due  to  the  non-lead 
solder  have  not  materialized  because  the  slightly 
higher  price  of  the  tin-antimony  solder  is  offset  by 
less  wastage.  Although  professional  plumbers 
learned  how  to  install  copper  piping  with  the  new 
solder,  homeowners  did  not  readily  learn  the  nec- 
essary skills.  (Cassar-PTT) 
W88-06005 


INTERNATIONAL  STANDARDS  FOR  DRINK- 
ING WATER, 

For   primary   bibliographic   entry    see    Field    5G. 
W88-06006 


A  WW ARF  TRIHALOMETHANE  SURVEY, 

Southern  California  Metropolitan  Water  District. 

Los  Angeles. 

For   primary    bibliographic   entry   see   Field    5G 
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DISINFECTING  WATER  WITH  A  MIXTURE 
OF  FREE  CHLORINE  AND  ORGANIC  N-HA- 
LAMINE, 

Auburn  Univ..  AL.  Dept.  of  Chemistry. 

S.  D.  Worley.  and  D.  E.  Williams. 

Journal  of  the  American  Water  Works  Association 

JAWWA5.  Vol.  80.  No.  1,  p  69-71.  January  1988. 

1  fig,  1  tab.  26  ref. 

Descriptors:  'Water  treatment.  'Disinfection, 
'Chlorination,  Halamines,  Compound  I,  Chlorodi- 
methyl  oxazolidinone.  Hypochlorites.  Calcium  hy- 
pochlorite. Potable  water.  Swimming  pools. 

A  mixture  of  Compound  I  (3-chloro-4,4'-dimethyl- 
2-oxazolidinone)  and  free  chlorine  (from  calcium 
hypochlorite)  was  an  effective  water  disinfectant. 
Free  chlorine  provided  rapid  initial  disinfection; 
the  organic  halamine  maintained  efficacy  over  a 
long  period.  Staphylococcus  aureus  was  used  as 
the  challenge  organism.  Synergism  was  evident. 
For  example,  at  pH  4.5  both  free  chlorine  (0.45 
mg/liter)  and  the  mixture  containing  0.45  mg  free 
chlorine/liter  plus  4.55  mg  combined  chlorine/liter 
from  Compound  I  killed  S.  aureus  in  <  1  min  of 
contact  time.  However,  when  the  total  chlorine 
concentration  was  reduced  to  1  mg/liter,  the  mix- 
ture effected  a  complete  kill  at  20  min,  whereas  the 
two  pure  components  required  <120  min.  In  gen- 
eral, the  mixtures  and  pure  Compound  I  killed 
bacteria  more  efficiently  at  pH  7.0  than  at  pH  4.5. 
Compound  I  was  considerably  less  stable  at  pH 
9.5,  at  which  it  degraded  appreciably.  The  higher 
the  ratio  of  free  chlorine  from  hypochlorite  to 
chlorine  from  Compound  I.  the  shorter  the  initial 
disinfection  interval  and  the  lower  the  residual 
chlorine  at  the  end  of  the  experiment.  Possible 
applications  for  this  disinfection  system  are  swim- 
ming pools  and  remote  potable  water  supplies. 
(Cassar-PTT) 
W88-06008 


SELECTING       COAGULANT,       FILTRATION, 
AND  SLUDGE-CONDITIONING  AIDS, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F — Water  Treatment  and  Quality  Alteration 


Delaware  Univ..  Newark.  Dept.  of  Civil  Engineer- 
ing. 

S.K.  Dentel.  J-  J.  Resla,  P.  V.  Shetty.  and  T.  A. 
Bober. 

Journal  of  the  American  Water  Works  Association 
JAWWA5.  Vol.  SO.  No.  1.  p  72-84.  January  1988. 
13  fig.  6  tab.  81  ref. 

Descriptors:  *Water  treatment.  "Coagulation,  "Fil- 
tration. "Sludge  conditioning.  Polymers.  Sludge 
drying.  Dewatering.  Sedimentation.  Alum.  Jar 
tests. 

Methods  were  evaluated  for  comparing  the  effec- 
tiveness of  aids  to  coagulation,  sedimentation,  fil- 
tration, and  sludge  conditioning  in  water  treat- 
ment. A  procedures  manual  for  selecting  optimal 
polymers  and  dosages  was  developed.  For  coagu- 
lation-sedimentation aids,  an  acrylic  plastic  2-liter 
square  jar  was  recommended.  Conditions  in  the  jar 
test  were  duplicated  as  closely  as  possible;  the  most 
important  factors  were  order  of  adding  chemicals 
and  mixing  conditions.  For  filtration  aids  both 
bench-scale  filtration  apparatus  and  paper  filtration 
were  examined.  The  paper  filter  test  did  not  pro- 
vide useful  filtered  turbidity  values  but  did  show 
trends  in  filtration  time  that  were  somewhat  con- 
sistent with  the  initial  settled  turbidity.  Six  filter 
papers  gave  various  turbidities  and  filtration  time, 
but  all  six  indicated  the  same  trends  in  turbidity 
and  filtration  time  versus  polymer  dosage  and  thus 
the  optimum  polymer  dosage.  Four  containers 
were  evaluated  for  use  in  the  determination  of 
sludge  volume  after  settling:  flat-bottomed  jar-test 
containers,  pyramid-shaped  jars  with  tapered  and 
graduated  bottoms,  graduated  cylinders,  and 
Imhoff  cones.  All  were  compatible  with  the  2-liter 
jar-test  volume  and  use  of  supernatant  for  filterabi- 
lity  assays.  However,  the  Imhoff  cone  was  prefera- 
ble to  the  other  containers.  (Cassar-PTT) 
W  8  8-06009 


TECHNICAL  AND  ECONOMIC  ADVANTAGES 
OF  PRODUCING  AND  APPLYING  OZONE  AT 
HIGH  CONCENTRATIONS, 

Brown.  Boveri  and  Co..  Zurich  (Switzerland). 

M.  Fischer.  H.-P.  Klein.  P. -A.  Liechti,  and  P. 

Dyer-Smith. 

Ozone  Engineering  OZSEDS,  Vol.  9.  No.  2,  p  93- 

108,  1987.  8  fig.  6  ref. 

Descriptors:  "Water  treatment.  "Ozone,  "Disinfec- 
tion. Oxidation.  Cost  analysis.  Dordrecht  Water 
Treatment  Plant.  Netherlands.  Jedda,  Saudi 
Arabia.  Water  reclamation.  Wastewater  renova- 
tion, Los  Angeles  Water  Works.  California. 

Ozone  can  be  generated  in  concentrations  up  to  3.5 
wt%  in  air  and  7  wt9r  in  oxygen  at  low  specific 
energy  consumption  with  proper  cooling  of  the 
generator.  These  concentrations  are  about  twice 
that  of  many  generators  in  common  use.  The 
higher  concentrations  improve  the  transfer  effi- 
ciency and  reaction  kinetics  in  water  treatment. 
The  advantages  of  the  higher  concentrations  of 
ozone  are  demonstrated  in  examples  of  three  treat- 
ment plants.  In  the  Los  Angeles  Water  Works 
ozone  acts  as  a  predisinfectant,  supports  microfloc- 
culation,  enhances  filter  performance,  and  guaran- 
tees good  taste  and  odor  in  the  effluent.  It  uses  an 
ozone  concentration  of  6  wt%.  resulting  in  an 
absorption  efficiency  of  959c.  It  is  not  necessary  to 
recirculate  the  nontransformed  oxygen.  The  G.  E. 
B.  Dordrecht  plant  in  the  Netherlands,  uses  some- 
what polluted  Meuse  River  water  of  variable  or- 
ganic content.  Ozonation  takes  place  after  coagula- 
tion and  filtration.  The  ozone  generator  can  handle 
water  flow  variations  from  500  to  2160  cu  m  per 
hour  and  ozone  dosages  of  1  to  3  g/cu  m.  At  the  3 
mg/cu  m  ozone  demand,  increasing  the  ozone  con- 
centration from  1  wt9f  to  3  wt%  produces  savings 
of  15%.  A  plant  for  treating  secondary  wastewater 
effluent  is  being  constructed  in  Jeddah.  Saudi 
Arabia,  using  ozonation  at  a  concentration  of  13 
mg/liter  after  residence  in  equalization  basins.  Spe- 
cial considerations  are  the  hot.  humid,  and  salty  air 
in  this  area,  requiring  efficient  cooling  for  the 
ozone  generator.  (Cassar-PTT) 
W88-06018 


OZONATION  OF  DRINKING  WATER:  A 
DESIGN  METHODOLOGY.  I.  BACKGROUND 
AND  DESIGN  RATIONALE, 

Michigan   Univ.,  Ann   Arbor.   Dept.   of  Environ- 
mental and  Water  Resources  Engineering. 
D.  Grasso. 

Ozone  Engineering  OZSEDS.  Vol.  9,  No.  2.  p 
109-124.  1987.  1  fig,  33  ref. 

Descriptors:  "Water  treatment.  "Ozonation.  "Dis- 
infection, Oxidation.  Organic  compounds,  Trihalo- 
methanes.  Chlorinated  hydrocarbons.  Design  crite- 
ria. 

Pre-design  considerations  common  to  ozonation 
design  processes  are  reviewed  and  design  proce- 
dures for  ozone  generation  systems  and  contacting 
systems  are  described.  Some  of  the  major  findings 
which  affect  the  design  of  ozonation  processes  are 
as  follows:  (1)  Dissolved  ozone  may  react  along 
two  pathways:  directly  with  dissolved  solutes  or 
by  spontaneous  decomposition.  (2)  Ozone  decom- 
position may  be  catalyzed  by  hydroxide  ions,  re- 
sulting in  chain  reactions.  (3)  Ozone  may  react 
with  scavengers  (non-target  compounds).  (4)  Preo- 
zonation  of  raw  water  tends  to  reduce  the  potential 
for  forming  trihalomethanes  for  some  organic  com- 
pounds and  lower  with  other  types  of  compounds. 
(5)  Humic  substances  react  with  ozone  by  oxida- 
tive degradation  or  oxidative  coupling  followed  by 
degradation.  They  are  not  totally  degraded  but 
shift  to  lower  molecular  weights.  (6)  Taste  and 
odor  control  are  effectively  achieved  by  ozonation. 
(7)  Microflocculation  and  turbidity  removal  are 
facilitated  by  ozonation,  except  in  waters  deficient 
in  suspended  particles.  Some  of  the  considerations 
in  designing  ozone  generation  equipment  concern 
the  gas  to  be  used  (air,  oxygen-enriched  air,  or 
oxygen);  elimination  of  oil,  dust,  and  moisture  from 
the  gas  stream;  control  of  the  feed  gas  dew  point 
(preferably  below  -60  F);  provision  for  duplication 
of  critical  elements  in  the  production  train;  com- 
patibility of  the  required  voltages  for  ozone  gen- 
eration with  conventional  electric  sources;  heat 
dissipation  for  transformers;  a  gas  flow  rate  high 
enough  to  assure  minimum  temperature  production 
and  maximum  conversion  to  ozone.  The  equipment 
for  contacting  ozone  with  the  raw  water  must  be 
made  of  oxidation-resistant  stainless  steel,  glass  or 
Teflon.  A  check  valve  should  be  installed  in  the 
gas  feed  line  before  the  contactor.  Many  systems 
for  the  actual  contacting  of  ozone  with  the  liquid 
are  satisfactory  if  properly  designed.  One  study 
found  the  counter-current  bubble  diffuser  most 
cost-efficient  and  efficacious.  Design  criteria  for 
one  contactor  are  not  applicable  to  other  types. 
Scaleup  should  be  based  on  complete  mass  balance 
equations  which  account  for  both  mass  transfer 
and  chemical  reactions.  (See  also  W88-06020) 
(Cassar-PTT) 
W88-06019 


OZONATION  OF  DRINKING  WATER:  A 
DESIGN  METHODOLOGY.  II.  MASS  TRANS- 
FER AND  CONTACTING, 

Michigan   Univ..  Ann  Arbor.   Dept.  of  Environ- 
mental and  Water  Resources  Engineering. 
D  Grasso. 

Ozone  Engineering  OZSEDS.  Vol.  9.  No.  2,  p 
125-140.  1987.  3  fig,  10  ref. 

Descriptors:  "Water  treatment.  "Ozonation,  "Dis- 
infection, Oxidation,  Design  criteria,  Mixing,  Mass 
transfer.  Kinetics,  Mathematical  models.  Model 
studies. 

Since  the  partial  pressures  attainable  with  present 
ozone  generation  equipment  are  low,  mass  transfer 
of  ozone  into  the  aqueous  phase  is  the  most  critical 
step  in  the  design  and  operation  of  an  ozonation 
system.  Basic  principles  and  equations  for  mass 
transfer  are  described.  Several  mathematical 
models  are  given  which  can  predict  mass  transfer 
coefficients  for  two  common  ozone  contactor 
types:  diffused  bubble  columns  and  mechanically 
agitated  vessels.  Other  types  of  contactors,  not 
widely  used  in  ozonation,  are  the  negative  pressure 
contactor  and  the  packed  tower  contactor.  (See 
also  W88-06019)  (Cassar-PTT) 
W88-06020 


CELLULAR  TOXICITY  AND  MUTAGENICITY 
ASSAYS  FROM  ON-SITE  SAMPLING  OF 
DRINKING  WATER  TREATMENT  PLANTS 
USING  MULTISTAGE  OZONATION, 

Institut  des  Sciences  de  I'Ingenieur.  Vandoeuvre- 

les-Nancy  (France). 

P.  Hartemann.  C.  Danglot,  M.  M.  Bourbigot,  L. 

Pottenger.  and  A.  Elias. 

Ozone  Science  and  Engineering  OZSEDS.  Vol.  9, 

No.  3.  p  179-194,  1987.  6  fig,  1  tab,  26  ref. 

Descriptors:  "Water  treatment,  "Ozonation,  "Dis- 
infection. Oxidation,  Mutagens,  Ames  test.  Acti- 
vated carbon.  Adsorption,  Organic  compounds. 
Filtration. 

Studies  were  carried  out  at  a  drinking  water  treat- 
ment plant  in  the  Paris,  France,  area  to  study  the 
effects  of  ozonation  on  cytotoxic  and  mutagenic 
substances  in  the  treatment  stream.  This  plant  used 
ozone  at  three  stages:  preozonation  of  raw  water 
from  the  River  Oise,  ozonation  after  flocculation 
and  sand  filtration,  and  ozonation  after  activated 
carbon  filtration.  Tests  used  were  (1)  toxicity  to 
Hela  cells  after  XAD  resin  concentration.  (2)  mu- 
tagenesis to  Salmonella  Ames  strains  and  (3)  muta- 
genesis to  mammalian  cells  V79  HGPRT  system. 
The  initial  cytotoxicity  and  mutagenic  or  promoter 
activity  of  the  raw  water  had  been  reduced  after 
the  ozonation  and  sand  filtration  step  but  was 
totally  eliminated  after  activated  carbon  treatment. 
Reduction  of  cytotoxicity  was  greater  at  higher 
doses  of  ozone  and  longer  contact  times.  A  weak 
ozonation  of  1  g  per  cu  m  for  10  min  contact  time 
did  not  modify  the  level  of  toxicity.  (Cassar-PTT) 
W88-06022 


DETERMINATION  OF  NITROUS  OXIDE  AND 
DINITROUS  PENTOXIDE  CONCENTRA- 
TIONS IN  THE  OUTPUT  OF  THE  AIR-FED 
OZONE  GENERATORS  OF  HIGH  POWER 
DENSITY, 

Brown.  Boveri  Research  Center,  Baden  (Switzer- 
land). 

U.  Kogelschatz,  and  P.  Baessler. 
Ozone  Science  and  Engineering  OZSEDS.  Vol.  9, 
No.  3,  p  195-206,  1987.  4  fig,  2  tab.  19  ref. 

Descriptors:  "Water  pollution  sources.  "Water 
treatment,  "Ozonation,  "Disinfection,  "Nitrous 
oxide,  "Nitrogen  pentoxide.  Oxidation. 

The  concentrations  of  nitrous  oxide  (N20)  and 
nitrogen  pentoxide  (N205)  were  determined  in  the 
output  of  air-fed  ozone  generators.  Infrared  ab- 
sorption spectroscopy  determined  that  the  concen- 
tration of  these  compounds  depended  on  geometri- 
cal parameters  and  the  discharge  power,  air  flow, 
cooling  temperature,  and  pressure.  For  typical  op- 
erating conditions  of  a  high  power  ozone  genera- 
tor, the  following  values  (in  mg/liter)  were  ob- 
tained: ozone,  20  (9460  ppm);  nitrous  oxide,  0.17 
(90  ppm);  and  nitrogen  pentoxide,  0.46  (97  ppm). 
These  values  were  obtained  at  a  frequency  of  800 
Hz,  pressure  of  2.7  bar,  and  a  cooling  temperature 
of  10  C.  Raising  the  cooling  temperature  to  26  C 
increased  the  N205  concentration  to  120  ppm  and 
had  practically  no  influence  on  N20  concentra- 
tion. A  trace  of  humidity  in  the  feed  air  reduced 
the  N205  to  nitric  acid.  In  discharge  poisoning 
mode,  in  which  high  specific  energies  cause  no 
further  ozone  to  be  generated  and  all  previously 
generated  ozone  to  be  destroyed,  all  N205  de- 
cayed to  NO  and  N02.  It  was  estimated  that  a 
typical  ozonation  dose  of  1  mg  ozone  per  liter  in 
drinking  water  treatment  would  introduce  <10 
micrograms  N20  and  about  20  micrograms  N205 
into  one  liter  of  drinking  water.  N20  (laughing 
gas)  is  relatively  stable  and  nontoxic,  whereas 
N205  forms  nitric  acid  upon  contact  with  water. 
(Cassar-PTT) 
W88-06023 


CORRELATIONS  BETWEEN  CHEMICAL 
STRUCTURE  AND  OZONATION  KINETICS: 
PRELIMINARY  OBSERVATIONS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-06024 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Water  Treatment  and  Quality  Alteration — Group  5F 


()/()\l        \\l>     ()\\(.l\       MIM1KIMTON      l\ 

DOWNFLOW  HI  Hill  I  COI  l  \l\s, 

Hoechsi      \  1 1  .     I  i .ink tin  i  .mi  Main     n  • 

I   K  i  \  erfithrenstechnik 

P  Herbrechtsmeier.  H  Schafer.  and  R  Steinei 

Ozone  Science  and  Engineering  OZSI  DS.  \  "I  ". 

No    1,  p  21  "   fig     'i    I  edi  ral 

German  Minister  of  Research  and  rechnologj 
gram  No.  02-WT-TO4 

Descriptors  *Wntei  treatment,  'Wastewatei  ireal 
ment.  "Ozonation.  'Disinfection,  Oxidation,  Ab- 
sorption, Downflow  bubble  column.  Solubility, 
Mass  transfer,  Oxygen,  Bubbles 

In  the  downflow  bubble  column,  higher  mass 
transfer  areas  in  the  region  of  high  liquid  through- 
puts were  obtained  than  with  other  gas  liquid  con- 
tactors, foi  example  the  bottom-sparged  bubble 
column  and  the  loop-4ype  reactor.  Experiments 
were  earned  oui  with  columns  of  150.  250,  300, 
and  600  mm  diameter  The  specific  interfacial  area 
was  shown  to  be  a  function  of  the  power  intro- 
duced into  the  reactor,  known  as  the  energy  dissi- 
pation rale.  The  interfacial  area  increased  with  the 
energv  dissipated  per  unit  volume  up  to  the  Hood 
point  with  an  exponent  of  about  I  At  a  given  rale 
of  energy  dissipation  low  How  rates  produced  the 
largest  interfacial  areas.  Therefore,  best  operating 
conditions  were  defined  as  follows:  as  near  to  the 
flood  point  as  possible,  for  safety  reasons  W7c  of 
the  maximum  gas  rate.  The  gas  absorption  capacity 
of  downflow  bubble  columns  was  found  to  be 
proportional  to  the  gas  inlet  concentration  and  the 
column  diameter.  Pressure  exerted  the  greatest  in- 
fluence, the  exponent  being  1.5.  Other  crucial  fac- 
tors were  the  degree  of  absorption  and  the  chosen 
number  of  stages  of  the  cascade  downflow  column. 
Compared  with  conventional  bubble  columns,  the 
interfacial  area  of  the  downflow  bubble  column 
was  5  times  greater  because  of  higher  relative  gas 
holdup  and  suppression  of  bubble  coalescence. 
(Cassar-PTT) 
W88-06025 


OZONATION  OF  AQUEOUS  SOLUTIONS  OF 
NITROGEN  HETEROCYCLIC  COMPOUNDS: 
BENZOTRIAZOLES,  ATRAZINE  AND  AMI- 
TROLE, 

Poitiers  Univ.  (France).  Lab.  de  Chimie  de  l'Eau  et 

des  Nuisances. 

B.  Legube.  S.  Guyon,  and  M.  Dore. 

Ozone  Science  and  Engineering  OZSEDS,  Vol.  9. 

No.  3,  p  233-246.  1987.  9  fig.  5  tab.  1 1  ref. 

Descriptors:  *Water  treatment.  'Organic  com- 
pounds. 'Nitrogen  compounds.  Benzotriazoles. 
Atrazine,  Amitrole,  Pesticides.  Oxidation. 

Aqueous  solution  of  four  heterocyclic  nitrogen 
compounds  were  ozonated  to  determine  their  reac- 
tivities toward  ozone  and  to  identify  their  reaction 
products.  Amitrole  (5-membered  ring,  3-amino  I- 
K-l,2,4-triazole)  was  highly  reactive,  atrazine  (6- 
membered  ring.  2-chloro-4-ethylamino-6-isopropy- 
lamine-s-triazine)  was  poorly  reactive,  and  the  ben- 
zotriazoles (1 -methyl-  and  5-methylbenzotriazole, 
benz-fused.  5-membered  rings)  were  intermediate 
in  reactivity.  Reactions  were  carried  out  at  room 
temperature  and  at  a  slightly  acidic  pH.  Ozone 
concentrations  (mol/mol)  applied  to  produce 
100%  disappearance  of  the  nitrogen  compounds 
were  as  follows:  5-methyl  benzotriazole.  3.6;  1- 
methyl  benzotriazole.  5.4;  amitrole.  2.6;  and  atra- 
zine, 25.0.  With  amitrole  the  ring  was  broken, 
producing  formamide  as  the  main  product.  Atra- 
zine ozonation  did  not  open  the  ring  structure.  In 
this  case  the  byproducts  were  mono-,  di-.  and 
trioxotriazines.  (Cassar-PTT) 
W88-06026 


DESTRUCTION  OF  VOLATILE  ORGANIC 
CONTAMINANTS  IN  DRINKING  WATER  BY 
OZONE  TREATMENT, 

Environmental     Protection     Agency,     Cincinnati. 

OH.  Drinking  Water  Research  Div. 

C.  A.  Fronk. 

Ozone  Science  and  Engineering  OZSEDS.  Vol.  9. 

No.  3,  p  265-288.  1987.  2  fig.  5  tab,  41  ref. 

Descriptors:  'Water  treatment.  'Ozonation,  'Or- 
ganic compounds.  Oxidation.  Chlorinated  hydro- 


carbons, Aromatic  compounds,  Volatile  oi  [iinn 
compounds,  rrihalomethancs,  \liphatii  com 
pounds 

Til. 'i  plant  ozone  treatment  icsts  were  conducted 
on  2^  volatile  organic  contaminants  in  water 
rhese  were  grouped  as  alkanes  (methylene  chlo- 
ride, carbon  tetrachloride,  chloroform  and  other 
inli.iloiiu'ihaiH's.  dichloroethanes,  trichloroethanes, 
and  dichloropropane);  aromatics  (benzene,  toluene. 
xylenes,  ethyl-  and  diethylbenzenes,  chloroben- 
.  ni     dichlorobenzenes,    and    trichlorobenzenes); 

and     alkencs    (vinyl     chloride,     dicliloroctliylcncs. 

trichloroethylene,  and  tetrachloroethylene)  Aro- 
matic compounds  and  alkencs  were  readily  re- 
moved by  ozonation  (•  9095  except  for  trichloro- 
benzene  at  74';  and  tetrachloroethylene  at  72%); 
alkanes  were  poorly  removed  (0-12%),  Efficiency 
of  destruction  of  aromatic  compounds  and  alkencs 
improved  with  increasing  applied  ozone  dosage. 
and  for  some  alkanes,  with  increasing  pH.  Halogen 
substitution  in  the  alkencs  caused  decreasing  ozone 
destruction  with  increasing  number  of  halogen  sub- 
stitueuls.  Methyl  substituenls  had  little  effect  on 
improving  the  reactivity  of  the  aromatic  com- 
pounds. Destruction  of  the  organic  compounds 
was  generally  unaffected  by  water  quality,  with  a 
few  exceptions.  Rate  constants  in  the  literature 
were  generally  correlated  with  the  effectiveness  of 
ozonation.  (Cassar-PTT) 
W'88-06027 


MASS  BALANCE  ANALYSIS  OF  OZONE  IN 
CONVENTIONAL  BUBBLE  CONTACTORS, 

Institut  National  des  Sciences  Appliquees.  Tou- 
louse (France).  Dept.  'Genie  des  Procedes  Indus- 
triels' 

M.  Roustan.  J.  P.  Duguet.  B.  Brette.  E.  Brodard. 
and  J.  Mallevialle. 

Ozone  Science  and  Engineering  OZSEDS.  Vol.  9. 
No.  3,  p  289-297.  1987.  3  fig.  5  tab,  7  ref. 

Descriptors:  'Water  treatment,  'Ozonation.  'Dis- 
infection. "Mass  transfer.  Oxidation.  Design  crite- 
ria. Bubble  contactors. 

Ozone  mass  balances  were  calculated  from  studies 
in  a  commercial-scale  bubble  contactor  in  a  water 
treatment  plant.  These  values  provided  useful  in- 
formation on  ozone  utilization.  Oxidation  kinetics 
did  not  appear  to  have  a  significant  effect  on  the 
ozone  mass  transfer  coefficient.  Gas  and  liquid 
flow  rates  and  the  inlet  ozone  concentrations  in  the 
gas  were  varied.  From  these  data  it  was  possible  to 
determine  the  mass  transfer  coefficient,  the  ozone 
consumption,  and  the  transfer  efficiency.  Design  of 
a  similar  ozone  contactor  with  an  identical  gas 
diffusion  system  can  be  calculated  using  the  fol- 
lowing parameters:  kinetic  constant  of  ozone  con- 
sumption, desired  ozone  residual,  liquid  flow  rate, 
and  inlet  ozone  concentrations  in  the  gas  phase. 
Some  of  the  design  criteria  which  can  be  obtained 
are  optimal  reactor  area,  height  of  water,  gas  flow 
rate  to  be  introduced,  and  outlet  ozone  concentra- 
tion in  the  gas  phase.  (Cassar-PTT) 
W88-06028 


RELATIONS  BETWEEN  DRINKING  WATER 
MUTAGENICITY  AND  WATER  QUALITY  PA- 
RAMETERS, 

National   Public   Health    Inst..    Kuopio   (Finland). 
Dept.  of  Environmental  Hygiene  and  Toxicology. 
T.  Vartiainen  and.  and  A.  Liimatamen. 
Chemosphere  CMSHAF,   Vol.    17.   No.    1.   p    189- 
202,  1988.  4  fig.  4  tab,  43  ref. 

Descriptors:  'Water  treatment,  'Drinking  water. 
'Mutagenicity.  'Chlorination.  'Organic  carbon, 
'Water  quality,  'Mathematical  models.  Chlorine. 
Ammonia,  Ozone. 

The  formation  of  mutagenic  activity  in  drinking 
waters  containing  various  amounts  of  organic- 
matter  was  studied  in  Finland.  It  was  found  possi- 
ble to  model  the  mutagenicities  of  chlorinated 
drinking  waters  as  a  function  of  the  total  organic- 
carbon  (TOC).  of  the  chlorine  dose,  and  as  a  minor 
factor,  of  the  amount  of  ammonia.  The  equation 
was  the  sum  of  the  two  chlorination  steps,  each  of 
them  of  the  same  form:  (mutagenicity  in  TA 
100)=       A(l-e       to       the       minus      kc).       where 
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W88-06035 


BASIC  PRINCIPLES  OF  UV-DISINFECTION 
OI  WATER, 

Nederlandse  Philips  Bedrijven   B.V.,   Eindhoven 

Philips  Lighting  Di\ 

C.  C.  E.  Meulcmans 

Ozone  Science  and  Enmnecnng  OZSEDS.  Vol    <). 

No.  4.  p  299-314.  1987.  5  fig.  2  lab,  29  ref. 

Descriptors:  'Water  treatment,  'Disinfection.  'Ul- 
traviolet radiation,  "Bacteria,  Radiation,  Organic 
compounds.  Ozonation. 

Ultraviolet  radiation  disinfection  of  drinking  water 
does  not  produce  toxic  chlorinated  organic  chemi- 
cals as  does  chlorination  The  germicidal  effective- 
ness of  UV  radiation  is  in  the  1X0-320  nm  region, 
optimum  265  nm.  A  low-pressure  mercury  arc  is 
effective  for  germicidal  applications  because  95% 
of  the  energy  radiated  by  this  source  is  at  the 
253.7-nm  line.  When  microorganisms  are  subjected 
to  UV  radiation,  they  are  not  all  inactivated  at 
once,  but  a  constant  fraction  of  the  present  living 
number  dies  in  each  increment  of  time.  The  surviv- 
al ratio  can  be  calculated  from  a  formula  using  the 
exposure  time,  the  effective  irradiance  intensity, 
and  a  constant  depending  on  the  sensitivity  of  the 
species.  With  viruses  activation  usually  occurs 
with  one  hit.  However,  with  bacteria  a  shouldered 
survival  curve  is  seen;  this  means  that  more  than 
one  hit  is  necessary  for  inactivation  or  that  reacti- 
vation mechanisms  are  opposing  the  UV  inactiva- 
tion. Destruction  of  a  microorganism  is  the  result 
of  UV  radiation  hitting  one  or  more  targets  such  as 
DNA.  RNA.  or  enzymes.  Those  microorganisms 
which  are  more  resistant  to  inactivation  are  algae, 
gram-positive  bacteria,  and  spore-forming  bacteria. 
A  microorganism  may  be  spared  if  it  is  shaded  by 
another  particle  during  UV  exposure.  UV  radi- 
ation can  act  as  a  catalyst  in  oxidation  reactions 
with  ozone  or  hydrogen  peroxide  to  decrease  the 
total  alorganic  carbon.  The  more  turbid  the  water 
to  be  treated,  the  more  radiation  intensity  is  re- 
quired. Lamps  should  not  be  immersed  in  the 
water.  The  decrease  of  radiation  intensity  with 
lamp  age  must  be  considered.  One  disadvantage  of 
UV  disinfection  is  that  the  destroyed  organisms  are 
not  removed  from  the  treated  water.  (Cassar-PTT) 
W88-06040 


CHEMISTRY  OF  WATER  TREATMENT  PROC- 
ESSES INVOLVING  OZONE,  HYDROGEN 
PEROXIDE  AND  ULTRAVIOLET  RADIATION, 

California  Univ.,  Los  Angeles.  School  of  Public- 
Health. 

W.  H.  Glaze,  J.-W.  Kang.  and  D.  H.  Chapin. 
Ozone  Science  and  Engineering  OZSEDS,  Vol.  9, 
No.  4.  p  335-352.  1987.  7  fig.  2  tab.  44  ref.  EPA 
grant  DR-813188. 

Descriptors:  'Water  treatment.  'Ozonation,  'Hy- 
drogen peroxide.  'Ultraviolet  radiation.  'Disinfec- 
tion. Radiation.  Oxidation,  Mass  transfer.  Free 
radicals.  Chemical  reactions.  Hydroxy!  ion.  Drink- 
ing water. 

Several  advanced  oxidation  systems  are  described: 
ozone  with  hydroxy!  ion  (at  high  pH).  ozone  with 
hydrogen  peroxide,  ozone  with  ultraviolet  radi- 
ation, and  hydrogen  peroxide  with  ultraviolet  radi- 
ation. These  processes  all  involve  the  generation  of 
hydroxyl  radicals.  Of  the  four  processes,  the 
ozone-hydrogen  peroxide  process  should  have  a 
high  yield  of  hydroxyl  radicals,  is  most  amenable 
to  adaptation  in  existing  water  treatment  plant 
designs,  and  should  be  relatively  cost-effective 
The  ozone-ultraviolet  process  is  difficult  to  use  on 
a  large  scale  but  may  be  useful  for  small  water  and 
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wastewater  treatment  plants,  particularly  when  the 
substrates  are  strong  UV  absorbers.  Studies  with 
trichloroethylene  in  water  treated  by  ozone  with 
ultraviolet  radiation  show  that  both  oxidation  and 
photolysis  are  involved.  The  hydrogen  peroxide 
with  ultraviolet  radiation  process  is  presently  im- 
practical for  treating  drinking  water  because  the 
exceptionally  low  molar  extinction  coefficient  of 
hydrogen  peroxide  causes  this  substance  to  accu- 
mulate to  unacceptable  levels.  (Cassar-PTT) 
W88-06041 


OXIDATION  BV  UV  AND  OZONE  OF  ORGAN- 
IC CONTAMINANTS  DISSOLVED  IN  DEION- 
IZED  AND  RAW  MAINS  WATER, 

Electricity  Council  Research  Centre.  Capenhurst 

(England). 

P.  D.  Francis. 

Ozone  Science  and  Engineering  OZSEDS.  Vol.  9, 

No.    4.    p   369-390.    1987.    13    fig.    2   tab,    22    ref. 

Descriptors:  *Fate  of  pollutants,  *Water  treatment, 
*Fate  of  pollutants.  *Oxidation.  "Ozonation,  "Or- 
ganic compounds.  "Ultraviolet  radiation,  Chlorin- 
ated hydrocarbons.  Ethylene  glycol.  Glycerine, 
Trichloroethylene,  Chloroform,  Carbon  tetrachlo- 
ride. Trihalomethanes.  Radiation. 

Model  organic  contaminants  (ethylene  glycol, 
glycerol,  1.1.2-trichloroethylene.  chloroform,  and 
carbon  tetrachloride)  were  added  to  deionized  pre- 
treated  water  and  to  raw  water.  Then  the  solutions 
were  treated  with  ultraviolet  light  and  ozone.  The 
process  involved  injecting  gaseous  ozone  followed 
by  irradiation  with  ultraviolet  light.  The  concen- 
tration of  ethylene  glycol  (4.4  ppm)  was  reduced 
by  25%  during  the  first  hour  of  ozone  treatment  in 
raw  water  and  <  10%  during  the  first  150  min  in 
pretreated  water.  Adding  UV  radiation  to  ozona- 
tion reduced  the  ethylene  glycol  TOC  level  to  near 
zero  in  200  min  (raw  water)  and  225  min  (pretreat- 
ed water).  With  glycerol  at  13  ppm  in  pretreated 
water  ozonation  alone  for  270  min  caused  a  15% 
drop  in  TOC;  addition  of  UV  radiation  eliminated 
the  glycerol  in  additional  50  min.  Reduction  of  28 
ppm  1,1,2-trichloroethylene  (TCE)  in  pretreated 
water  was  appreciably  faster  due  to  the  presence  of 
the  double  bond.  Ozonation  of  TCE  degraded  all 
but  25%  within  60  min  in  pretreated  water  and  all 
but  30%  within  150  min  in  raw  water.  Addition  of 
UV  radiation  quickly  removed  the  remaining  TCE 
in  about  20  min.  Chloroform  was  used  at  two 
concentrations,  15  and  30  ppm.  Ozonation  alone 
had  little  effect  on  the  chloroform  concentration 
over  a  100  min  period.  Addition  of  UV  radiation 
caused  the  chloroform  in  the  pretreated  water  to 
oxidize  rapidly  within  the  next  hour  and  the  chlo- 
roform in  the  raw  water  to  reach  zero  concentra- 
tion after  500  min.  UV  radiation  alone  removed 
most  of  the  chloroform  with  2  hr.  Carbon  tetra- 
chloride at  13  ppm  in  pretreated  water  showed 
very  little  degradation  after  150  min.  of  ozonation. 
Addition  of  UV  radiation  to  the  ozonation  caused 
a  drop  to  10%  of  the  original  concentration  after 
230  min.  Maximum  reduction  of  organic  contami- 
nants was  obtained  when  all  the  ozone  was  inject- 
ed upstream  rather  than  into  the  base  of  the  reac- 
tor. (Cassar-PTT) 
W88-06043 


APPLICATION  OF  OXIDATION  BY  A  COM- 
BINED OZONE/ULTRAVIOLET  RADIATION 
SYSTEM  TO  THE  TREATMENT  OF  NATURAL 
WATER, 

Centre  de  Recherche  de  Maisons-Laffitte  (France). 
H.  Paillard,  R.  Brunet.  and  M.  Dore. 
Ozone  Science  and  Engineering  OZSEDS,  Vol.  9, 
No.   4,    p    391-418,    1987.    20   fig,    2   tab,    25    ref. 

Descriptors:  "Water  treatment,  "Ozonation,  "Dis- 
infection, "Ultraviolet  radiation,  Radiation,  Oxida- 
tion. Organic  matter,  Seine  River,  France,  Humic 
acids.  Chlorinated  hydrocarbons. 

Use  of  ozone  and  ultraviolet  radiation  together 
effectively  removed  ozone-refractory  organic  ma- 
terials from  three  types  of  water:  filtered  river 
water,  river  water  enriched  with  humic  acids,  and 
pond  water  with  low  alkalinity  and  high  humic 
acid  concentration.  The  main  parameters  affecting 
the  efficiency  of  the  ozone-UV  system  were  ozona- 


tion rate,  average  UV  radiation  intensity,  pH,  alka- 
linity, and  the  type  of  compound  to  be  oxidized. 
The  ozone-UV  process  was  not  efficient  in  remov- 
ing TOC  from  Seine  River  water,  which  is  defi- 
cient in  humic  matter;  only  30%  was  removed 
using  1340  Wh/g  of  energy.  In  the  weakly  bicar- 
bonated  pond  water  with  a  high  level  of  humic 
matter  the  ozone-UV  system  economically  re- 
moved 65%  of  the  TOC  using  only  775  Wh/g  of 
power.  The  ozone-UV  system  was  not  suitable  for 
removal  of  saturated,  volatile,  organohalogen  com- 
pounds. Using  25  Wh/cu  m  in  a  packed  stripping 
tower  produced  removal  equivalent  to  290-380 
Wh/cu  m  used  in  the  ozone-UV  system.  (Cassar- 
PTT) 
W88-06044 


ELIMINATION  OF  VOLATILE  POLLUTANTS 
FROM  WATER, 

Turku   Univ.   (Finland).   Dept.  of  Public   Health. 
R.  Kroneld,  and  M.  Reunanen. 
Bulletin    of    Environmental    Contamination    and 
Toxicology   BECTA6,   Vol.   40,   No.    1,   p   54-59, 
January  1988.  3  fig,  14  ref. 

Descriptors:  "Distillation,  "Evaporation,  "Water 
treatment,  "Volatile  organic  compounds,  Organic 
compounds,  Chlorinated  solvents. 

The  possibility  and  methods  of  eliminating  volatile 
organic  pollutants  from  water  is  discussed.  An 
apparatus  to  eliminate  volatile  pollutants,  EVP, 
was  developed  for  use  during  distillation.  Gas  dis- 
persion is  used  as  a  method  of  increasing  evapora- 
tion of  fugacious  organic  material.  A  stream  of  gas 
directed  against  the  feed-water  during  distillation 
gives  more  efficient  elimination  of  volatile  pollut- 
ants. The  reduction  for  the  total  concentration  of 
substances  using  one  apparatus  was  75%.  For  two 
apparatuses  the  reduction  for  total  concentration 
was  90%.  The  reduction  of  non-treated  distillate 
was  only  35%.  The  elimination  of  trichlorometh- 
ane,  dibromochloromethane,  and  dichlorobromo- 
methane  was  not  significant  for  distillation  alone, 
while  it  was  highly  significant  compared  to  the 
feed-water  after  EVP  treatment.  Elimination  of 
tetrachloroethane,  xylene,  and  toluene  from  the 
non-treated  distillate  was  significant  and  highly 
significant  for  1,1,1-trichloroethane  and,  after  EVP 
treatment,  highly  significant  for  all  four  substances. 
It  is  concluded  that  EVP  treatment  is  highly  effi- 
cient in  eliminating  the  tested  volatile  pollutants 
from  the  feed-water.  (Alexander-PTT) 
W88-06089 


ENHANCED  DEGRADATION  OF  HALOGE- 
NATED  HYDROCARBONS  IN  A  WATER-PHO- 
TOLYSIS SYSTEM, 

Harbor    Branch   Oceanographic    Institution,    Inc., 

Ft.  Pierce,  FL. 

T.  C.  Wang,  and  C.  K.  Tan. 

Bulletin    of    Environmental    Contamination    and 

Toxicology   BECTA6,   Vol.   40.   No.    1,   p  60-65, 

January  1988.  4  fig,  7  ref. 

Descriptors:  "Photolysis.  "Degradation,  "Trihalo- 
methanes, "Water  treatment,  "Volatile  organic 
compounds,  Organic  compounds.  Chlorinated  sol- 
vents, Chromophores.  Catalysis,  Irradiation. 

The  results  of  a  study  of  reduction  of  trichloroeth- 
ylene (TCE)  and  trihalomethanes  (THM)  in  a 
water-photolysis  system  are  reported.  TCE  and 
THM  were  chosen  because  these  compounds  have 
posed  a  potentially  serious  environmental  problem 
in  both  natural  and  drinking  waters.  In  this  photo- 
system,  the  chromophore,  acts  as  a  photosensitizer 
and  absorbs  a  photon.  The  excited  state  chromo- 
phore reacts  with  an  electron  relay,  methyl  violo- 
gen,  and  transfers  an  electron  to  methyl  viologen. 
Platinum  catalyzes  the  reaction  of  reduced  methyl 
viologen  (MV  +  )  with  water  and  thus  produces 
hydrogen.  In  this  water-photolysis  system,  the  hy- 
drogen atoms  generated  can  be  an  active  species 
for  hydrogenation  and  hydrogenolysis  reactions. 
With  the  presence  of  halogenated  methane  com- 
pounds (CHX3),  consecutive  displacement  of  ha- 
lides  (X)  by  metal-bonded  hydrogen  atoms  could 
lead  to  the  formation  of  methane.  Bromoform  was 
approximately  50%  degraded  after  20  hr  of  irradia- 
tion. Trichloroethylene  could  also  be  reduced  in 


the  system.  The  success  of  mercury  lamp  irradia- 
tion could  lead  to  studies  of  natural  sunlight  as  an 
irradiation  source.  Furthermore,  this  photolysis 
system  can  be  used  for  reduction  of  halogenated 
compounds  with  the  presence  of  the  finely  dis- 
persed platinum  particles.  Addition  of  zinc  to  the 
photolysis  system  increases  the  degradation  rate  of 
these  substrates  and  the  oxidized  hydroxide. 
Zn(OH)2.  can  be  reclaimed  as  a  chemical  feed- 
stock. Other  active  metals  such  as  magnesium  and 
aluminum  with  higher  electrode  potential  could 
also  be  used  as  a  reducing  agent  to  enhance  the 
degradation.  (Alexander-PTT) 
W88-06090 


STUDIES  ON  THE  POTENT  BACTERIAL  MU- 
TAGEN, 3-CHLORO-4-(DICHLOROMETHYD- 
5-HYDROXY-2(5H)-FURANONE:  AQUEOUS 
STABILITY,  XAD  RECOVERY  AND  ANALYTI- 
CAL DETERMINATION  IN  DRINKING 
WATER  AND  IN  CHLORINATED  HUMIC 
ACID  SOLUTIONS, 

Health    Effects    Research    Lab.,    Cincinnati,    OH. 
Toxicology  and  Microbiology  Div. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-06113 


MUTAGENICITY  OF  PRODUCTS  FORMED 
BY  OZONATION  OF  NAPHTHORESORCIN- 
OL  IN  AQUEOUS  SOLUTIONS, 

Setsunan  Univ.,  Neyagawa  (Japan).  Div.  of  Envi- 
ronmental Health. 

Y.  Sayato,  K.  Nakamuro,  and  H.  Ueno. 
Mutation  Research  MUREAV,  Vol.  189,  No.  3,  p 
217-222,  November  1987.  4  fig,  28  ref. 

Descriptors:  "Mutagens,  "Ozonation.  "Water  treat- 
ment, "Resorcinols,  Bioassay,  Acids. 

The  mutagenicity  of  products  formed  by  ozonation 
of  naphthoresorcinol  in  aqueous  solution  was  as- 
sayed with  Salmonella  typhimurium  strains  TA97, 
TA98,  TA102  and  TA104  in  the  presence  and 
absence  of  S9  mix  from  phenobarbital-  and  5,6- 
benzoflavone-induced  rat  liver.  Ozonated  naphtho- 
resorcinol was  mutagenic  in  TA97,  TA98,  TA100 
and  TA104  without  S9  mix.  By  the  addition  of  S9 
mix,  the  mutagenic  activity  of  ozonated  naphtho- 
resorcinol was  markedly  suppressed  in  TA98  and 
TA100.  but  became  positive  in  TA102.  High-per- 
formance liquid  chromatography  (HPLC)  after 
derivatization  to  2.4-dinitrophenylhydrazonnes 
demonstrated  the  formation  of  glyoxal  as  an  ozona- 
tion product  of  naphthoresorcinol.  Ion  chromatog- 
raphy technique  also  demonstrated  the  formation 
of  o-phthalic  acid,  muconic  acid,  maleic  acid,  mes- 
oxalic  acid,  glyoxylic  acid  and  oxalic  acid  as  ozon- 
ation products.  The  mutagenicity  assays  of  these 
identified  products  with  five  Salmonella  strains 
showed  that  glyoxal  and  glyoxylic  acid  were  di- 
rectly mutagenic;  the  former  in  TA100.  TA102, 
and  TA104,  the  latter  TA97.  TA100  and  TA104. 
In  the  presence  of  S9  mix.  glyoxylic  acid  gave  a 
positive  response  of  mutagenicity  for  TA102.  The 
experimental  evidence  supported  the  theory  that 
glyoxal  and  glyoxylic  acid  may  contribute  to  the 
mutagenicity  of  ozonated  naphthoresorcinol.  (Au- 
thor's abstract) 
W88-06114 


CONTROL  OF  AEDES  AEGYPTI  LARVAE  IN 
HOUSEHOLD  WATER  CONTAINERS  BY  CHI- 
NESE CAT  FISH, 

Guangxi  Inst,  of  Parasitic  Diseases  Control.  Nan- 

ning.  Dept.  of  Entomology. 

W.  Neng,  W.  Shusen,  H.  Guangxin.  X.  Rongman, 

and  T.  Guangkun. 

Bulletin     of     the     World     Health     Organization 

BWHOA6.  Vol.  65.  No.  4,  p  503-506,  1987.  1  fig,  3 

tab,  2  ref. 

Descriptors:  "Human  diseases,  "Drinking  water, 
"Water  quality,  "Mosquitoes,  "Catfish,  "Pest  con- 
trol, China.  Dengue  fever.  Public  health.  Food 
chain. 

In  1980-81  an  outbreak  of  dengue  fever  occurred  in 
Guangdong  province  and  in  Guangxi-Zhuang  au- 
tonomous  region   in   the  central-southern   part  of 
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Chiiui  Subsequently,  .1  nationwide  survey  indicul 
i'd  ill. 11  1  In  eeetot  of  the  disease,  Wde.s  legypti 
w.is  confined  lo  Ihe  coastal  strip  of  Guangdong 
and  Guungxi-Zhuung  Since  the  first  case  in  the 
outbreak  occurred  in  Guangxi-Zhuang,  u  commu- 
nis based  program  to  control  A  aegypti  was  sci 
up  in  eight  fishing  \  illages  of  this  region  where  the 
mosquito  was  breeding  in  household  watei  con 
tainers  Die  principal  method  of  control  was  use  of 
the  indigenous  edible  fish  Clarias  fuscus  (Chinese 
cat  fish),  which  is  highly  Inrvivorous  and  tolerant 
of  harsh  environmental  conditions  Each  container 
was  stocked  «iili  .1  young  fish,  winch  could  sur- 
vive there  fot  periods  of  up  to  .1  year  A  team  of- 
pi  1111.11  >  medical  personnel  (barefoot  doctors) 
made  sure  that  the  program  was  correctly  imple- 
mented llic  program  was  monitored  from  1981  to 
1985  in  three  of  the  \  illages,  and  the  results  indicat- 
ed that  the  Breteau  index  remained  at  .1  low  level 
throughout  tins  period,  (Author's  abstract) 
\\  88-06122 


MATHEMATICAL  MODEL  OF  SEWAGE 
TREATMENT  PLANT  OPERATION, 

Technical   Univ.   of  Gdansk  (Poland).   Faculty  of 

Hydraulic  Engineering. 

M'.  S.  Ostojski, 

Ecological  Modeling  ECMODT.  Vol.  39.  No.  1/2. 

p  67-83.  November  1987.  7  fig.  2  lab.  6  ref. 

Descriptors:  'Mathematical  models.  'Wastewater 
treatment,  'Wastewater  facilities.  'Simulation  anal- 
ysis. Biological  oxygen  demand.  Sludge.  Activated 
sludge.  France. 

A  general  mathematical  model  of  sewage  treat- 
ment plant  operation  is  presented  in  the  form  of  a 
system  and  its  adaptation  to  the  model  of  bio- 
chemical sewage  treatment  processes.  The  bio- 
chemical model  of  the  sewage  treatment  process 
was  verified  using  the  municipal  sewage  treatment 
plant  of  Le  Havre  (France).  The  determination  of 
the  parameters  describing  the  kinetics  of  waste 
disposal,  the  increment  of  the  excessive  active 
sludge  organic  particles,  and  the  concentration 
variations  of  the  suspended  matter  on  the  outflow 
from  the  treatment  plant  is  described.  The  model 
can  be  used  for  the  quantitative  analysis  of  the 
BOD5  values  on  the  outflow  from  the  treatment 
plant,  and  the  deposited  quantity  of  the  excessive 
active  sludge  depending  on  the  sewage  sludge  in- 
tensity, active  sludge  concentration  in  the  aeration 
tanks,  and  value  of  suspended  matter.  (VerNooy- 
PTT) 
W88-06164 


FUTURE    TRENDS:    A    LOOK    AT    AWWA'S 
STRATEGIC  PLAN, 

Carleton  Univ..  Ottawa  (Ontario).  Ottawa-Carle- 

ton  Centre  for  Geoscience  Studies 

For  primary  bibliographic  entry  see  Field  6B. 

W88-06170 


WATER  USE  REGISTRATION  AND  REPORT- 
ING IN  NEW  HAMPSHIRE, 

New  Hampshire  Dept.  of  Environmental  Services. 
Concord.  Water  Management  Bureau. 
K.  Stern. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  101.  No.  4.  p  378-181, 
December  1987. 

Descriptors:  *Water  measurement,  'Water  use, 
'Consumptive  use.  'Administrative  regulations, 
'Data  collections,  'Policy  making.  Water  meter- 


Several  State  agencies  within  New  Hampshire 
have  recently  been  joined  together  within  a  new 
Department  of  Environmental  Services.  One  of 
these  agencies,  the  Water  Resources  Board,  has 
recently  embarked  upon  a  registration  and  report- 
ing program  to  collect,  store  and  analyze  water  use 
data  from  all  facilities  using  over  20.000  gallons  per 
day.  The  program  attempts  to  minimize  duplica- 
tions in  reporting  requirements.  Benefits  anticipat- 
ed as  a  consequence  of  the  program  are:  (1)  water 
budget  analyses  can  be  performed  on  watersheds 
to  determine  how  much  surplus  water  is  available, 
(2)  enhancement  of  the  state's  ability  to  manage  a 


drought  by   knowing  how   much  watei  is  needed 
where  and  foi  what  put  pose,  1 1)  documentation  <>i 
existing  uses  (Author's  abstract) 
W88  06171 


DEVELOPMENT  OF  A  SURROGATE  PARAM- 
ETER TO  DETERMINE  I'llE  1  Kill  \I  ()M1  I II- 
ANI  FORMATION  POTENTIAL  OF  TWO  RES- 
ERVOIRS, 

Washington  Stale  Dept.  of  Social  and  Health  Sen 
ices.   Olympia.   Office   of  Environmental    Health 
Programs 

J.  Ceraso. 

Journal  o(  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  101.  No.  4.  p  382-400.  Dee. 
1987.  6  fig.  47  ref. 

Descriptors:  'Drinking  water.  'Water  treatment, 
* Trikalo-niclhancs,  'Halogens,  'Methane,  'Chemi- 
cal analysis,  'Monitoring.  'Reservoirs,  Chemical 
reaction.  Ultraviolet  radiation.  Absorption.  Chlo- 
roform, Surrogate  parameters. 

Two  reservoirs  that  supply  the  drinking  water  to 
the  greater  New  Haven,  Connecticut,  area  were 
analyzed  for  various  parameters  that  may  influence 
the  formation  of  trihalomethanes  (THMs).  Of  spe- 
cial interest  was  the  development  of  a  surrogate 
parameter  by  which  the  potential  of  these  waters 
to  form  THMs  could  be  accurately  predicted.  It 
was  found  that  ultraviolet  (UV)  absorbance  at  254 
nanometers  is  an  excellent  predictor  of  the  maxi- 
mum THM  formation  in  these  reservoirs.  Differ- 
ences in  the  nature  and  quantity  of  organic  matter 
between  reservoirs  caused  slight  differences  in 
maximum  THM  formation  potential.  The  low  cor- 
relation between  extinction  coefficients  and  THM 
formation  potential  suggests  that  molecular  size 
and  weight  of  the  organic  matter  is  not  a  primary 
determinant  in  the  formation  of  THMs.  (Author's 
abstract) 
W88-06172 


NEW   APPROACH:   SYSTEM   DEVELOPMEN- 
TAL CHARGES, 

Management     and     Financial     Services     Group. 

Boston,  MA. 

For  primary  bibliographic  entry  see  Field  6C. 

W88-06173 


WATER  AND  DISEASE  AFTER  CROYDON:  A 
REVIEW  OF  WATER-BORNE  AND  WATER- 
ASSOCIATED  DISEASE   IN  THE  UK   1937-86, 

Central   Public   Health    Lab.,   London   (England). 
Communicable  Disease  Surveillance  Centre. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-06198 


ENVIRONMENTAL  HEALTH  AND  THE 
WATER  DISTRIBUTION  SYSTEM:  A  CASE 
HISTORY  OF  AN  OUTBREAK  OF  GIARDIA- 
SIS, 

Bristol  Waterworks  Co.  (England). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-06202 


HEALTH  RISKS  OF  CHLORINATION  -  IS 
THERE  A  PROBLEM, 

J.  K.  Fawell,  M.  Fielding,  and  J.  W.  Ridgway. 
Journal  of  the  Institution  of  Water  and  Environ- 
mental   Management.    Vol.     1,    No.     1,    p    61-66, 
August  1987.  1  fig.  3  tab,  19  ref. 

Descriptors:  'Chlorination.  'Disinfection,  Public- 
health,  Raw  water.  Epidemiology.  Toxicity,  Pota- 
ble water.  Drinking  water.  Water  supply.  Munici- 
pal water.  Organic  matter. 

Chlorine  is  an  effective  and  reliable  disinfectant 
whose  use  in  the  treatment  of  drinking  water  has 
insured  water  of  high  microbiological  quality.  Al- 
though the  benefits  of  chlorination  are  beyond 
doubt,  the  fact  that  chlorine  reacts  with  many  of 
the  organic  substances  in  raw  water  forming  some 
substances  of  potential  risk  to  health  has  led  to 
concern  and  has  stimulated  a  series  of  investiga- 
tions. These  investigations  have  used  a  variety  of 
approaches  and  techniques,  including  advanced  or- 


juuk  analysis,  epidemiology     ind  toxicology     rhi 
n   eat   h  is  re\  iewed,  and  some  of  th     ruclot 
li  ling  i  he  i  isks  associated  with  drinking  i  hlorinul 
ed  wutet  are  discussed   li  is  concluded  thut  then 
mi  es  idence  to  suggest  thai  .ms  individually  identi 

fied  ci impi >und,  ul  it tn  i  nti atii ins  detected  in 

drinking  water,  is  likely   to  pose  a  majot   nsk  to 
health.  Rather,  the  question  is  how  large  are  the 
risks  associated  with  such  exposure  (Author's  ab- 
stract) 
W88-06203 


OBSERVATIONS  ON  BACTERIAL  AFTER- 
GROWTH IN  WATER  SUPPLY  DISTRIBU- 
TION SYSTEMS:  IMPLICATIONS  FOR  DISIN- 
FECTION STRATEGIES, 

Anglian     Water    Authority,     Norwich    (England) 
Norwich  Sewage  Div. 
J   C,  Edge,  and  P,  F.  Finch. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management.  Vol.  I,  No.  I,  p  104-110. 
August  1987.  2  fig.  1  tab.  18  ref. 

Descriptors:  'Bacterial  analysis.  'Aeromonas. 
'Disinfection,  'Microbiological  studies.  Public 
health.  Municipal  water,  Potable  water.  Raw 
water.  Residual  chlorine,  Chlorination. 

Water-supply  problems  caused  by  the  presence  of 
Aeromonas  spp.  are  described  and  evidence  re- 
garding their  public  health  significance  is  re- 
viewed. Considerable  difficulties  were  experienced 
in  eradicating  these  organisms  due  to  the  inability 
to  maintain  adequate  residual  chlorine  in  the  distri- 
bution system.  Similar  problems  have  not  been 
experienced  subsequently,  possibly  due  to  more- 
effective  booster  chlorination.  Although  Aero- 
monas spp.  have  generally  been  accepted  as  being 
of  little  public  health  concern,  more  recent  work 
has  raised  doubts  about  their  potential  significance. 
There  is  sufficient  evidence  to  suggest  that  some 
strains  of  aeromonads  are  capable  of  causing  gas- 
troenteritis. Future  microbiological  work  should 
attempt  to  improve  understanding  of  the  precise 
public  health  significance  of  aeromonad  organisms. 
(Author's  abstract) 
W88-06207 


LEGIONNAIRES'  DISEASE  AND  ITS  IMPACT 
ON  WATER  SUPPLY  MANAGEMENT, 

G.  I.  Barrow. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  1,  No.  1.  p  117-122. 
August  1987.  1  tab.  47  ref. 

Descriptors:  'Bacteria,  'Bacterial  analysis, 
'Human  pathology,  'Public  health.  'Cooling 
towers,  'Lgeionella,  Potable  water.  Pathogens, 
Human  diseases.  Buildings,  Hazards,  Aerosols, 
Water  temperature.  Air  conditioning. 

The  current  state  of  knowledge  about  Legion- 
naires' disease  and  Legionella  organisms  is  re- 
viewed. The  implications  for  water  supply  man- 
agement and  responsibility  are  discussed.  Legion- 
ella organisms  are  present  naturally  in  the  environ- 
ment in  water  and  soil  and.  as  opportunist  respira- 
tory pathogens  that  could  occur  indirectly  in  pota- 
ble supplies,  albeit  in  small  numbers,  they  are  of 
concern  to  water  undertakings.  They  are  a  rela- 
tively uncommon  cause  of  pneumonia,  affecting 
mainly  but  not  exclusively  middle-aged  and  elderly 
men,  especially  those  with  a  history  of  recent 
travel.  The  organisms  do  not  spread  from  one 
person  to  another,  but  are  acquired  by  inhalation 
of  infected  aerosols  from  environmental  or  man- 
made  water  reservoirs.  There  is  no  evidence  for 
transmission  by  ingestion.  In  potable  water.  Le- 
gionella organisms  are  therefore  highly  unlikely  to 
constitute  a  direct  hazard  to  health,  and  their  pres- 
ence does  not  mean  that  the  supply  is  non-potable 
or  indeed  unsatisfactory  in  bacteriological  quality. 
Warm  temperatures,  stagnation  and  the  use  of  un- 
suitable fixtures  and  fittings  can  provide  conditions 
suitable  for  growth  and  subsequent  incorporation 
of  the  organisms  in  aerosols  from  taps,  showers, 
and  other  outlets.  Significant  hazards,  however. 
are  more  likely  to  occur  from  hot-water  services 
and  from  recirculating  cooling  towers  and  humidi- 
fiers associated  with  air  conditioning  installations 
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in  huge  and  often  recently  constructed  building!;. 
The  mam  impact  of  legionella  organisms  for  the 
future  is  likely  to  he  in  the  design  and  engineering 
aspects  of  large  buildings  and  then  water-related 
services.  (Author's  abstract) 
W88-062CW 


STEADY  STATE  MODEL  EOR  DILUTION  IN 
WATER  NETWORKS, 

Teehnion  -   Israel   Inst,  of  Tech..   Haifa.   Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-06214 


MICROCYSTIS  AERUGINOSA  AS  AN  ORGAN- 
OHALOGEN  PRECURSOR, 

National  Inst,  for  Water  Research.  Pretoria  (South 

Africa). 

R.  A.  van  Steenderen.  W.  E.  Scott,  and  D.  I. 

Welch. 

Water  SA.  Vol.  14.  No.  1.  p  59-62.  January  1988.  3 

fig.  31  ref. 

Descriptors:  *Cyanophyta.  "Organic  Matter.  "Or- 
ganohalogen  compounds.  *Water  quality  manage- 
ment. Cycling  nutrients.  Algal  blooms.  Algal  cul- 
tures. Aquatic  ecosystems.  Phosphorus.  Limiting 
nutrients.  Halogens,  Water  treatment. 

Microcystis  aeruginosa,  the  most  common  algal 
bloom  former  in  South  Africa,  was  found  to  be  a 
prolific  organohalogen  precursor  agent.  Precursors 
(extracellular  products)  are  produced  by  the  alga 
during  its  growth  cycle  and  upon  the  death  and 
lysis  of  the  algal  cells.  In  this  paper,  the  role  that 
M.  aeruginosa  could  play  as  a  source  of  organoha- 
logen precursors,  when  using  phosphate  as  a  limit- 
ing nutrient,  was  investigated.  In  the  absence  of 
phosphate,  a  laboratory  culture  of  M.  aeruginosa 
ceased  to  grow  and  died  after  eight  days.  Relative 
to  algal  cultures  containing  60  and  600  micro- 
grams/I  phosphate,  the  organohalogen  concentra- 
tion in  the  zero  phosphate  culture  increased  a 
hundredfold  after  eight  days.  Upon  the  death  and 
lysis  of  these  algae  even  greater  amounts  of  organ- 
ohalogen precursors  were  released  into  the  water. 
Physical  removal  of  M.  aeruginosa  prior  to  water 
purification  is  essential  especially  if  prechlorination 
is  practiced  and  organohalogen  precursor  forma- 
tion is  to  be  limited.  (Friedmann-PTT) 
W88-06225 


NEW  METHOD  TO  DETERMINE  AND  CON- 
TROL LEAD  LEVELS  IN  TAP  WATER, 

Keuringsinstituut  voor  Waterleidingartikelen,  Rijs- 

wijk  (Netherlands). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-06271' 


MEETING  E  C  WATER  QUALITY  STAND- 
ARDS IN  THE  NORTH  WEST,  ENGLAND, 

North  West  Water  Authority,  Preston  (England). 
D.  Hall. 

Aqua  AQUAAA,  Vol.  6.  p  323-326,  1987.  1  fig.  2 
tab,  14  ref. 

Descriptors:  *Drinking  water,  *Water  treatment, 
•Water  quality  standards  .  Telemetry.  England, 
European  Economic  Community. 

The  current  performance  of  the  water  supply  func- 
tion in  the  North  West  of  England,  customer  ex- 
pectation of  quality,  reliability,  and  value,  and 
plans  to  attain  standards  set  by  the  ECC  in  1990 
(or  sooner)  are  discussed.  Particular  regard  will  be 
taken  to  the  implementation  of  new  technology  for 
the  control  of  water  treatment  installations,  to  the 
use  of  telemetry  to  ensure  continuity  of  quality  and 
availability  and  to  the  reporting  of  achievement  of 
'standards  of  service'  in  a  manner  acceptable  and 
understandable  by  the  treatment  utility's  custom- 
ers. (Author's  abstract) 
W88-06272 


AUTOMATIC  GALVANIC  PROTECTION  FOR 
HOUSEHOLD  HOT  WATER  SYSTEMS  (SYS- 
TEME  AUTOMATIQUE  DE  PROTECTION 
CATHODIQUE  POUR  ACCUMULATEURS 
DEAU  CHAUDE  SANITAIRE), 


Sociedad  General  de  Aguas  de  Barcelona  (Spam) 

A.  Gomila. 

Aqua  AQUAAA.  Vol.  6.  p  330-332.  1987. 

Descriptors:  *Water  distribution.  'Domestic 
water.  *Water  tanks.  "Corrosion  control.  Galvanic 
device. 

Problems  of  corrosion  in  tanks  and  pipes  of  hot 
water  systems  for  household  use  have  increased 
over  the  last  few  years.  Several  studies  were  con- 
ducted to  determine  the  most  appropriate  systems 
of  protection.  After  an  analysis  of  the  working  and 
technical  characteristics  of  such  systems,  informa- 
tion is  provided  on  the  application  of  a  galvanic 
device  for  hot  water  tanks,  the  technique  consid- 
ered to  be  the  most  suitable  for  avoiding  or  attenu- 
ating the  problem  of  corrosion.  (Author's  abstract) 
W88-06273 


GUINEAWORM  CONTROL  IN  AN  ENDEMIC 
AREA  IN  WESTERN  NIGERIA, 

Ibadan  Univ.  (Nigeria).  Coll.  ol  Medicine. 

I.  Olajide.  M.  K.  Sridhar,  and  O.  O.  Kale. 

Aqua  AQUAAA.  Vol.  6,  p  333-339.  1987.  6  fig.  4 

tab,  16  ref. 

Descriptors:  "Parasites.  "Nematodes.  "Copepods. 
"Tenephos.  "Water  treatment.  "Organophosphorus 
pesticides,  "Public  health.  Drinking  water.  Decon- 
tamination. Nigeria,  Developing  countries, 

Guineaworm  disease  still  affects  a  large  number  of 
people  m  rural  areas  in  tropical  countries.  A  study 
was  undertaken  between  January  1985  and  July 
1986  on  the  control  of  this  disease  in  an  endemic 
area  in  Western  Nigeria  using  a  combination  of 
different  methods:  using  Temephos.  an  organo- 
phosphorus compound  to  kill  the  intermediate 
host,  Cyclops;  treatment  of  the  patients  with  anti- 
helminthic drugs;  use  of  cloth  filters  to  remove 
Cyclops,  and  health  education  for  the  people  to 
reduce  contamination  of  sources  of  drinking  water. 
Treatment  of  the  water  source  with  Temephos  in 
conjunction  with  other  methods  was  more  effec- 
tive than  other  methods  alone.  Drinking  Teme- 
phos-treated  water  did  not  produce  any  apparently 
adverse  effects  on  the  inhabitants.  (Author's  ab- 
stract) 
W88-06274 


GROUND  WATER  QUALITY:  A  CASE  STUDY 
OF  SOME  INDIAN  VILLAGES, 

Indian  Inst,  of  Tech.,  New  Delhi.  Centre  for  Rural 
Development  and  Appropriate  Technology. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-06275 


OPTIMAL  CONDITIONS  FOR  APPLYING  AN 
OZONE-HYDROGEN  PEROXIDE  OXIDIZING 
SYSTEM  (CONDITIONS  OPTIMALES  D'AP- 
PLICATION  DU  SYSTEME  OXYDANT 
OZONE-PEROXYDE  D'HYDROGENE), 
Centre  de  Recherche  de  Maisons-Laffitte  (France). 
H.  Paillard,  R.  Brunet,  and  M.  Dore. 
Water  Research  WATRAG.  Vol.  22.  No.  1.  p  91- 
103.  January  1988.  16  fig,  2  tab.  25  ref. 

Descriptors:  "Water  treatment,  "Hydrogen  perox- 
ide, "Oxidation,  "Ozonation,  "Disinfection.  Organ- 
ic matter.  Chlorinated  hydrocarbons. 

Oxalic  acid  was  used  to  determine  the  optimal 
conditions  for  applying  the  ozone-hydrogen  perox- 
ide system  in  water  treatment.  Parameters  studied 
were  effect  of  pH.  hydrogen  peroxide  concentra- 
tion, concentration  and  nature  of  the  organic  com- 
pound, the  radical  traps  (bicarbonate),  and  the 
mode  of  injection  of  the  hydrogen  peroxide.  In  a 
closed  reactor  with  oxalic  acid  and  1.1,2-trichlor- 
oethane  the  oxidation  rate  was  faster  at  a  pH  of 
7.5,  an  initial  hydrogen  peroxide  concentration  of 
0.00006  to  0.00007M  and  a  consumption  of  0.5  mol 
hydrogen  peroxide  per  mol  of  ozone  introduced. 
In  an  open  reactor  optimal  conditions  with  oxalic- 
acid  were  obtained  when  the  hydrogen  peroxide 
was  injected  by  impulse  at  a  rate  of  0.00006  to 
0.00007M  so  that  0.5  mol  hydrogen  peroxide  was 
consumed  per  mol  of  ozone  injected.  The  bicar- 
bonates  caused  a  sharp  drop  in  the  yield  and  veloc- 


ity of  the  oxidation  of  the  oxalic  acid  and  the 
ti  ichloroethane.  Using  the  optimal  conditions,  the 
ozone-hydrogen  peroxide  system  was  then  applied 
to  oxidizing  other  organochlorine  compounds  that 
are  refractory  to  ozonation.  Pentachloroethane 
was  degraded,  hut  carbon  tetrachloride  and  hexa- 
chloroethane  were  noi  oxidi/cd.  The  type  of  or- 
ganic compound  to  be  oxidized,  its  concentration, 
and  the  concentration  of  inhibiting  mineral  com- 
pounds such  as  bicarbonates  did  not  appear  to 
modify  the  optimal  conditions  but  did  not  influ- 
ence the  yield  and  the  oxidation  velocity  of  the 
system.  A  reaction  scheme  is  proposed  for  the 
degradation  of  the  organochlorine  compounds. 
The  radical  mechanism  cannot  be  initialed  by  the 
cleavage  of  the  C-CI  bond.  It  is  probable  that  the 
C-H  bond  is  the  first  site  on  which  the  hydroxy! 
radicals  react  and  start  the  radical  oxidation  mech- 
anism. (Cassar-PTT) 
W88-06321 


BIODEGRADABILITY  OF  OZONATION 
PRODUCTS  AS  A  FUNCTION  OF  COD  AND 
DOC  ELIMINATION  BY  THE  EXAMPLE  OF 
HUMIC  ACIDS, 

Kernforschungszentrum  Karlsruhe  G.m.b.H,  (Ger- 
many. F.R.).  Inst,  fuer  Radiochemie. 
E.  Gilbert. 

Water  Research  WATRAG.  Vol.  22.  No.  1.  p  123- 
126,  January  1988.  8  fig,  6  ref. 

Descriptors:  "Water  treatment.  "Ozonation,  "Dis- 
infection. "Humic  acids,  "Pretreatment.  "Organic 
carbon,  "Biodegradation,  Degradation.  Oxidation. 
Chemical     oxygen     demand.     Dissolved     organic 

carbon. 

Ozone  pretreatment  studies  of  humic  acids  were 
conducted  to  evaluate  the  effects  of  ozonation  on 
the  biodegradabtlity  of  the  oxidation  products  as  a 
function  of  COD  elimination,  DOC  degradation, 
decrease  of  ultraviolet  absorbance.  and  ozone  con- 
sumption. The  oxidation  products  of  humic  acids 
were  well  degraded  biologically  after  a  relatively 
high  ozone  consumption  (3-4  mg  ozone  per  mg 
initial  DOC).  At  this  time  60<7r  of  the  COD  and 
30%  of  the  DOC  were  eliminated  This  is  compa- 
rable to  values  obtained  during  ozonation  of  aro- 
matic compounds.  At  this  ozone  consumption 
level,  complete  decolonzation  of  the  solution  was 
achieved,  and  the  value  of  ultraviolet  absorbance/ 
DOC  decreased  from  4  to  0.8  sq  m/gram.  (Cassar- 
PTT) 
W88-06324 


COMBINED         EMT/VES         GEOPHYSICAL 
METHOD  FOR  SITING  BOREHOLES, 

Groundwater     Development     Consultants,    Cam- 
bridge (England). 

For  primary  bibliographic  entry  see  Field  7B. 
W88-06380 


CHLORINE  DISINFECTION  OF  GROUND 
WATER  OBTAINED  FROM  200M  DEEP 
WELLS, 

Battel le  Memorial  Inst..  Columbus.  OH.  Environ- 
mental and  Health  Sciences  Section. 
G.  B.  Wickramanayake.  V.  S.  Rajput,  and  C. 
Polprasert 

Ground  Water  Monitoring  Review  GWMRDU. 
Vol.  8,  No.  1.  p  88-92.  Winter  1988.  3  I'm.  2  tab.  21 
ref. 

Descriptors:  "Drinking  water.  "Potable  water, 
"Water  treatment.  "Chlorination.  "Disinfection. 
"Well  water.  Groundwater,  Chlorine.  Escherichia 
coli,  Coliforms,  Hydrogen  ion  concentration. 
Chlorine  demand.  Residual  chlorine.  Thailand. 

The  effect  of  chlorine  concentration,  groundwater 
pH,  and  contact  time  on  chlorine  demand  and  the 
inactivation  of  coliform  bacteria.  Escherichia  coli, 
was  studied  in  the  laboratory  using  a  batch  reactor 
under  controlled  environmental  conditions. 
Groundwater  was  obtained  from  200m-deep  wells 
in  Bangkok,  Thailand.  The  test  results  demonstrate 
that  the  kinetics  of  chlorine  inactivation  of  coli- 
forms in  groundwater  consist  of  an  initial  rapid  kill 
rale   followed   by  a  slower  rate.   Disinfection   was 
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effective  in  acidic  |<H  (5.5)  ili. in  basic  p 1 1 
18.5)  Chlorine  demand  exerted  in  groundwutei 
increased  with  chlorine  .lose,  contact  lime,  and 
i  ion  concentration  Based  on  the  upplied 
.idoi  nu'  dose,  inactivation  of  l  coli  by  chlorine  ul 
neutral  pll  and  room  temperature  was  ovei  two 
orders  of  magnitude  less  effective  in  groundwatei 
than  in  demand-free  watei  Application  of  high 
chlorine  dosages  to  overcome  these  disadvan 
tanges  is  not  recommended  due  to  public  health 
and  esthetic  reasons.  Because  of  the  high  chlorine 
demand  exerted  by  this  groundwater,  chlorine  re- 
siduals leaving  the  treatment  plant  are  likely  to  be 
unstable  (Author's  abstract) 
W88-06 


MEASUREMENT  OF  PI  UMBOSOI  \  I  \<  \ 
PROPENSITV  TO  GUIDE  THE  CONTROL  OF 
LEAD  IN  TAPWATERS, 

Humberside  Coll    of  Higher  Education,  Grimsby 

(England). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-06452 


MATHEMATICAL  MODEL  STUDY  OF  PLUG 
FLOW  IN  A  CHLORINE  CONTACT  TANK, 

Bradford  Univ.  (England).  Depl.  of  Civil  Enginer- 
ing  and  Structural  Engineering. 
R.  A.  Falconer,  and  S  Q.  Liu. 
Journal  of  the  Institution  of  Water  and  Environ- 
mental   Management.   Vol.    1.   No.   3.   p   279-290. 
December  1987.  10  fig.  18  ref. 

Descriptors:  'Water  treatment.  *Water  treatment 
facilities,  'Hydraulic  design.  'Chlorination. 
♦Model  studies.  Mathematical  studies.  Equations, 
Prediction.  Flow,  Tanks,  Simulation,  Tracers. 

The  refinement  and  application  of  a  mathematical 
model  to  investigate  the  hydraulic  design  features 
of  a  chlorine  contact  tank  is  described.  The  mathe- 
matical model  study  is  an  extension  of  a  previous 
theoretical  and  laboratory  model  study,  where  the 
main  objectives  were  to  modify  the  flow  through 
features  of  an  existing  chlorine  contact  tank,  in 
order  to  reduce  the  effect  of  short  circuiting  and 
the  existence  of  dead  space  zones.  Flow  through 
curves  for  a  plug  source  input  were  obtained  from 
the  two-dimensional  depth  averaged  mathematical 
model  simulations,  with  the  predicted  outflow 
tracer  time  variations  being  compared  with  the 
corresponding  laboratory  model  results  and  field 
data.  These  comparisons  were  undertaken  for  sev- 
eral contact  tank  configurations,  with  encouraging 
agreement  being  obtained  between  the  predicted 
and  measured  results  for  the  original  tank  configu- 
ration. However,  the  agreement  between  both  sets 
of  results  for  the  final  tank  configuration  was  not 
as  good,  due  to  the  inability  of  the  mathematical 
model  to  reproduce  adequately  complex  three-di- 
mensional flow  features.  (Author's  abstract) 
W88-06454 


OPTIMIZATION        OF        SAMPLING        RE- 
SOURCES, 

Anglian  Water  Authority.  Cambridge  (England). 
For  primary  bibliographic  entry  see  Field  7A. 
W88-06456 


TROUBLE  FROM  THE  FRESH  WATER 
MUSSEL  (SPHAERIUM  CORNEUM  LIN), 

East  Anglian  Water  Co.,  Cambridge  (England). 
K.  B.  Clarke. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  1,  No.  3,  p  348.  Decem- 
ber 1987.  7  ref. 

Descriptors:  'Biofoulmg,  *Water  treatment  facili- 
ties, 'Water  treatment,  'Mussels,  *ChIorination, 
'Plant  maintenance.  Weirs,  Intakes,  Pipes,  Eng- 
land. 

A  recent  experience  of  clogging  by  Sphaerium 
Corneum  at  Lound  waterworks  of  East  Anglian 
Water  Company  (England)  is  described.  Treatment 
in  this  plant  consists  of  chlorination  to  precipitate 
manganese,  followed  by  3  to  6  hr  sedimentation. 
The  water  passes  through  rapid  filters  and  is  then 
dechlormated   before  slow  sand   filtration.   On   27 


M.i\  1987  si.-ps  were  luken  lo  clean  oul  the  lank 
llu-  water  fell  only  .i  little  way  befort  thi  drain 
was  blocked.  H\  continuous  rodding  of  thi  drain 
sufficient  flow  u.is  obtained  to  lowei  the  watei 
I  Ik-  floor  of  the  tank  was  round  lo  in-  ISO  nun  deep 
in  tiny  mussel  shells,  each  aboul  7  nun  long  I  he 
shells  were  identified  as  Sphaerium  corneum   1 

winch  was  known  lo  have  lived  al  one  time  :il  a 
wen  on  the  site  o(  one  of  the  inlakes     I  hey    wen 

between  4  and  7  mm  long  Only  aboul  5  pel  ceni 
of  the  shells  contained  living  annuals   Associated 

wilh  the  shell  deposit  were  Asellus  aquaticus.  clnt- 

onomid  larvae,  and  a  large  number  of  Ostracods 
Main  of  the  empty  mussel  shells  were  overgrown 
wiih  the  bryozoan  Paludicella  articulate  E,  which 

has  been  known  to  cause  difficulties  by  obstructing 

raw  water  mams.  (Alexander ITT) 

W88-06461 


COLOUR  REMOVAL  IN   A   RESERVOIR  AND 

THE  DREDGING  AND  DEWATERING  OF  THE 

DEPOSITED  WATERWORKS  SLUDGE, 

Yorkshire    Water   Authority    (England).    Western 

Div. 

For    primary    bibliographic    entry    see    Field    5D 

W88-06462 


RADIOACTIVITY  MONITORING  OF  THE 
WATER  CYCLE  FOLLOWING  THE  CHERNO- 
BYL ACCIDENT, 

North  West  Water  Authority.  Warrington  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06467 


BACTERIOLOGICAL        MONITORING        OF 
WATER  WITH  JUNGLE  KITS', 

Severn-Trent  Water  Authority  (England).  North- 
ern Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-06469 


WATER  SUPPLIES  OF  BAHRAIN  ISLAND  -  21 
YEARS  ON, 

For   primary   bibliographic   entry   see   Field    5G. 

W88-06470  ' 


NOVEL  BIOLOGICAL  RECYCLING  WATER 
PURIFICATION  SYSTEM  FOR  USE  IN  FISH 
TOXICOLOGY  STUDIES, 

Mississippi  Univ.,  University.  Dept.  of  Pharmaceu- 
tics. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-06476 


GRANULAR  ACTIVATED  CARBON  PASSES 
WATER  QUALITY  TEST, 

C.  Steele. 

Consulting-Specifying  Engineer,  Vol.  3,  No.  2.  p 

90-93.  February  1988.  1  tab. 

Descriptors:  'Water  treatment  facilities.  'Carbon 
filters.  'Activated  carbon.  'Drinking  water,  'Pilot 
plants,  'Regeneration,  'Filtration,  Systems  engi- 
neering, Cincinnati,  Ohio,  Automation. 

After  more  than  10  years  of  research,  including  a 
pilot  study,  the  city  of  Cincinnati  will  incorporate 
granular  activated  carbon  technology  into  a  major 
filtering  plant  to  assure  the  safety  of  its  drinking 
water.  The  city's  California  Water  Treatment 
Plant  represents  the  world's  largest  installation  of  a 
granular  activated  carbon  filtering  system,  and  is 
scheduled  to  begin  operation  in  late  1988  or  early 
1989.  When  placed  on  line,  the  plant  will  signifi- 
cantly improve  the  quality  of  drinking  water  in  the 
Cincinnati  area.  In  coming  years,  this  project  will 
yield  important  data  which  may  be  studied  by 
other  major  city  utilities  seeking  ways  to  meet 
future  water  quality  standards.  (VerNooy-PTT) 
W88-06495 


DISINFECTION  OF  MUNICIPAL 

WASTEWATERS   AND   SLUDGES   BY   IONIZ- 
ING RADIATIONS, 

Massachusetts  Inst,  of  Tech..  Cambridge. 


I  oi    p .ii  \    bihliogrupl n  Field      I  > 

Wxn  06 


WESTERN  N  VII  It  FLOWS  I  O  I  III   <  1 1 II  iSi  \ 
sot  RCEBOOK, 

Foi    primary    bibliographii    entry    see   Field   ftD 
W88-06612 


CHEMICA1  com  WIINATiov  ol  CALIFOR- 
NIA DRINKING  WATER, 

Califoi  nia  I  >epl  of  I  lealth  Sei  •.  ices,  li.i  keli  \ 
For  primary  bibliographic  entry  se.  Field  5B 

W88  0(>t,7() 


BACTERIAL    FLORA    IN    BOTTLED    UNCAR- 
BONATED  MINERAL  DRINKING  WATER, 

Centra    de    Investigaciones    Biologicas,    Madrid 
(Spam)  Lab.  of  Industrial  Microbiology 
I  or  primary  bibliographic  entry  see  Field  5B 
W88-06737 


CONTROL  OF  EMISSIONS  FROM  AN  AIR 
STRIPPER  TREATING  CONTAMINATED 
GROUNDWATER, 

CH2M  Hill,  Inc  .  Corvallis,  OR. 
W   D.  Byers 

Environmental  Progress  ENVPD1.  Vol.  7.  No.  1. 
p  17-21.  February  1988.  3  fig.  8  tab,  3  ref.  USEPA 
Contract  68-01-6692. 

Descriptors:  'Potable  water.  'Water  treatment. 
*Air  stripping.  'Activated  carbon.  'Volatile  or- 
ganic compounds,  'Economic  aspects.  Ground- 
water pollution.  Michigan,  Well  water.  Costs,  Op- 
erating costs.  Installation  costs 

The  performance  and  costs  of  two  well  water 
treatment  systems  are  compared:  an  aqueous-phase 
granular-activated  carbon  (GAC)  system,  and  an 
air  stripping  system  with  emission  control.  Both 
systems  were  installed  to  remove  volatile  organic 
compounds  (VOCs)  from  the  Verona  Well  Field, 
which  supplies  potable  water  to  Battle  Creek. 
Michigan.  Both  systems  were  viable  options  for 
removing  the  VOCs  from  water.  Under  the  given 
conditions,  if  the  treatment  system  were  required 
to  operate  for  longer  than  about  2  years,  the  air 
stripping  system  with  emission  control  would 
result  in  the  lower  total  project  cost,  but  for  short- 
er periods  the  GAC  system  would  cost  less.  How- 
ever, the  results  are  difficult  to  generalize  for  other 
situations.  (Wood-PTT) 
W88-06740 


NANOFILTRATION    EXTENDS   THE    RANGE 
OF  MEMBRANE  FILTRATION, 

FilmTec  Corp.,  Minneapolis.  MN. 

For  primary  bibliographic  entrv  see  Field  3A. 

W88-06743 


DETERMINATION    OF    THE    COMPLEXING 
ABILITY  OF  A  STANDARD  HUMIC  ACID  TO- 
WARDS   CADMIUM    IONS    (ETUDE    DE    LA 
COMPLEXATION    DU    CADMIUM    PAR    UN 
ACIDE  HUMIQUE  DE  REFERENCE), 
Lille-2  Univ.  (France).  Lab.  de  Physique. 
For  primary  bibliographic  entrv  see  Field  5B. 
W88-06763 

5G.  Water  Quality  Control 


CONTAMINATED  SHELLFISH  A  PROBLEM 
IN  THE  STREAM  OF  INTERSTATE  COM- 
MERCE, 

M.  Gottfried.  S.  J.  Axtell,  and  M.  B.  Casey. 
Journal  of  Environmental  Health  JEVHAH,  Vol. 
50.  No.  3.  p  150-156,  November-December  1987. 
25  ref. 

Descriptors:  'Shellfish.  'Regulations,  'Legal  as- 
pects, 'Human  diseases.  'Water  pollution  effects. 
Water  pollution.  Diseases.  Shellfish  production. 
Shellfish  distribution.  Interstate  commerce.  Inter- 
state compacts.  Standards.  Sanitation. 
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Shellfish  harvested  from  polluted  waters  pose  a 
significant  threat  to  consumers.  The  advent  of 
rapid  interstate  transportation  of  foodstuffs  lends 
nationwide  dimensions  to  the  problem  of  regulat- 
ing shellfish  production  and  distribution.  Federal 
and  state  attempts  to  control  shellfish  quality  have 
been  plagued  by  a  lack  of  uniformity  and  enforce- 
ment authority-  States  with  strong  regulatory  pro- 
grams have  only  limited  ability  to  restrict  importa- 
tion of  out-of-state  shellfish.  Although  substandard 
shellfish  from  out-of-state  are  often  identified  as 
the  source  of  disease  outbreaks,  embargoes  fre- 
quently run  up  against  federal  constitutional  pro- 
tections o(  interstate  commerce.  Recently,  alterna- 
tive regulatory  frameworks,  particularly  the  Inter- 
state Shellfish  Sanitation  Conference,  have  been 
suggested.  These  proposals  attempt  to  address  reg- 
ulatory problems  on  a  national  scale  by  providing  a 
framework  for  developing  uniform  standards  for 
shellfish  sanitation.  (Author's  abstract) 
W88-05993 


SDVVA    AMENDMENTS:    EFFECTS    ON    THE 
WATER  INDUSTRY, 

Pirnie  (Malcolm).  Inc..  Paramus.  NJ. 

For  primarv  bibliographic  entry  see  Field  5F. 

W88-06002' 


ENFORCEMENT:  USEPA  TURNS  UP  THE 
HEAT, 

Pierce,  Atwood,  Scribner.  Allen,  Smith,  and  Lan- 
caster. Portland.  ME. 
K.  F.  Gray,  and  S.  J.  Koorse. 

Journal  of  the  American  Water  Works  Association 
JAWWA5.  Vol.  80,  No.  1.  p  47-49,  January  1988. 
1 1  ref. 

Descriptors:  *Water  treatment,  *Standards,  *Law 
enforcement,  *Drinking  water.  Safe  Drinking 
Water  Act,  Regulations,  Legal  aspects.  Water 
quality  standards.  Water  pollution  control.  Envi- 
ronmental Protection  Agency. 

As  a  result  of  the  1986  amendments  to  the  Safe 
Drinking  Water  Act,  the  Environmental  Protec- 
tion Agency  is  launching  an  aggressive  initiative  to 
bring  violators  into  compliance  and  to  encourage 
state  enforcement  efforts.  Enforcement  powers 
have  been  strengthened  in  several  ways:  (1)  EPA  is 
required,  rather  than  permitted,  to  take  action  in 
case  of  a  violation.  (2)  In  case  of  failure  of  a 
primacy  state  to  take  enforcement  action,  EPA  can 
take  action  more  quickly.  (3)  The  evidentiary 
burden  has  been  eliminated  so  that  penalties  may 
be  sought  for  all  violations,  whether  willful  or  not. 
(4)  EPA  may  order  immediate  compliance  without 
resorting  to  a  court  order.  (5)  Penalties  for  viola- 
tion have  been  increased  from  $5,000  to  $25,000 
per  day.  (6)  An  administrative  penalty,  not  to 
exceed  $5,000.  can  be  imposed  without  court 
action.  At  the  same  time,  compliance  by  the  water 
suppliers  will  become  more  difficult.  Monitoring 
will  be  required  for  83  contaminants,  and  both 
filtration  and  disinfection  will  be  necessary  for 
many  additional  systems.  Public  notification  re- 
quirements for  violations  will  likely  increase  the 
number  of  suits  from  citizen  groups.  Advice  of- 
fered to  utilities  includes  the  following:  (1)  Seek  a 
variance  or  exemption  when  compliance  is  impos- 
sible. (2)  Stay  informed  of  regulatory  requirements 
and  deadlines.  (3)  Use  high-quality  laboratories  for 
water  analyses.  (4)  Consult  legal  counsel  early  in 
case  of  a  pending  enforcement  action.  (5)  Strive  for 
a  consent  agreement  or  consent  order  to  avoid  a 
long  civil  or  administrative  proceeding.  (Cassar- 
PTT) 
W88-06004 


INTERNATIONAL  STANDARDS  FOR  DRINK- 
ING WATER, 

I.M.  Sayre. 

Journal  of  the  American  Water  Works  Association 
JAWWA5.  Vol.  80,  No.  1,  p  53-60,  January  1988. 
11  tab.  16  ref. 

Descriptors:  *Water  treatment.  *Standards. 
'Drinking  water.  'Water  quality  standards.  'Safe 
Drinking  Water  Act,  Public  health.  Regulations, 
Belgium.  Denmark,  France,  West  Germany,  The 
Netherlands,  United  Kingdom.  USSR,  Canada, 
World  Health  Organization. 


The  regulations,  standards,  and  guidelines  used  in 
the  U.  S.,  Europe,  and  Canada  and  those  suggested 
by  the  World  Health  Organization  are  compared. 
Most  of  the  industrialized  countries  of  North 
America  and  Europe  have  some  form  of  enforcea- 
ble drinking  water  standards.  Although  no  single 
set  of  standards  can  apply  to  all  nations,  there  is  a 
remarkable  degree  of  agreement  about  which  con- 
taminants should  be  regulated  at  what  levels.  Bac- 
teriologically  safe  water  is  the  first  priority,  fol- 
lowed by  control  of  the  removal  of  the  ubiquitous 
synthetic  organic  chemicals.  Existing  standards 
range  from  suggestions  to  detailed  and  precise 
instructions  for  removing  certain  contaminants. 
Quality  of  raw  water  sources  varies  considerably 
among  the  nations  because  of  localized  salt  water 
intrusion,  industrial  waste  pollution,  population 
density,  and  attitude  toward  protection  of  the  sup- 
plies. The  laborious  process  of  establishing  stand- 
ards in  the  U.  S.  and  United  Kingdom  are  de- 
scribed. (Cassar-PTT) 
W88-06006 


AWWARF  TRIHALOMETHANE  SURVEY, 

Southern  California  Metropolitan  Water  District. 

Los  Angeles. 

M.  J   McGuire.  and  R.  G.  Meadow. 

Journal  of  the  American  Water  Works  Association 

JAWWA5.  Vol.  80,  No.  1,  p  61-68,  January  1988. 

5  fig.  10  tab,  9  ref  AWWARF  grant. 

Descriptors:  *Water  treatment.  *Data  collections, 
'Chlorinated  hydrocarbons,  'Organic  compounds, 
'Trihalomethanes,  'Disinfection,  Regulations, 
Chlorination,  Chloramines,  Maximum  contaminant 
level. 

A  survey  was  conducted  to  determine  the  extent 
and  costs  of  compliance  with  the  existing  maxi- 
mum contaminant  level  (MCL)  for  trihalometh- 
anes (THMs).  Of  the  1,255  questionnaires  sent  73% 
were  returned,  representing  >67%  of  the  popula- 
tion represented  by  utilities  serving  more  than 
10,000  customers.  On  the  average,  the  THM  regu- 
lation resulted  in  a  40-50%  reduction  in  the  THM 
levels  in  larger  utility  systems.  The  MCL  was 
exceeded  by  4.6%  of  the  utilities  at  least  once 
during  1984-86.  Compliance  with  the  0.10  mg/liter 
THM  regulation  cost  $31  million  to  $102  million  in 
capital  expenditures  and  annual  operation  and 
maintenance  costs  of  $8  million  to  $29  million. 
About  75%  of  the  water  quality  managers  believed 
that  the  MCL  should  not  be  reduced  below  0.10 
mg/liter.  The  respondents  estimated  that  a  THM 
level  significantly  below  50  microgram/liter  would 
result  in  billions  of  dollars  in  capital  expenditures 
to  achieve  for  compliance.  Only  four  states  require 
the  smaller  utilities  to  monitor  for  THMs.  Addi- 
tional data  are  required  before  the  impact  of  a 
stricter  THM  standard  can  be  determined.  (Cassar- 
PTT) 
W88-06007 


QUALITY  ASSURANCE  PROGRAM  FOR 
HEALTH  AND  ENVIRONMENTAL  CHEMIS- 
TRY, 

Los  Alamos  National  Lab..  NM. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-0601 1 


LIGNIN  AND  ORGANIC  CHLORINE  COM- 
POUNDS IN  LAKE  WATER  AND  THE  ROLE 
OF  THE  CHLOROBLEACHING  EFFLUENTS, 

Jyvaeskylae  Univ.  (Finland).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06033 


WETLANDS:  FORTIFYING  FEDERAL  AND 
REGIONAL  COOPERATION, 

M.  F.  Baldwin. 

Environment  ENTVAR,  Vol.  29,  No.  7.  p  16-20, 

39-42,  September  1987. 

Descriptors:  'Water  management,  'Wetlands, 
'Environmental  effects,  'Estuaries,  'Conservation, 
'Drainage,  'Swamps.  Salt  marshes.  Marshes,  Wa- 
terfowl, Migration,  Ducks,  Regulations.  Clean 
Water  Act,  Legislation,  Construction,  Flooding. 
Permits,    Wildlife,    Fish.    Institutional    constraints. 


Water  policy.  Excavation.  Coastal  Zone  Manage- 
ment Act.  Regional  planning,  Haekensack  Mea- 
dowlands  Development  Commission. 

Protection  of  wetlands  in  the  U.  S.  may  be  accom- 
plished by  (1)  implementation  of  a  wetlands  regula- 
tory program  by  federal  agencies  under  Section 
404  of  the  Clean  Water  Act  and  (2)  planning  for 
wetlands  protection  in  close  cooperation  with 
other  federal,  slate,  and  local  agencies,  private 
groups,  and  the  public.  Wetland  acreage  has  de- 
clined from  215  million  acres  at  the  time  of  Euro- 
pean settlement  to  about  99  million  acres  today.  As 
a  result,  the  wetlands'  important  functions  are 
being  lost.  These  include  flood  control,  erosion 
control,  aquatic  wildlife  support,  groundwater  re- 
charge, and  aesthetic  benefits.  Most  recent  losses 
have  occurred  in  the  lower  Mississippi  valley.  Ob- 
stacles in  the  path  of  wetland  preservation  include 
insufficient  funds  to  acquire  property  and  offer 
incentives.  Although  the  coastal  states  and  their 
local  governments  generally  have  strong  wetlands 
regulations,  inland  areas  are  weak  in  this  respect. 
Section  404  of  the  Clean  Water  Act  is  the  driving 
force  for  federal  wetland  protection.  It  can  control 
discharge  of  dredged  or  fill  material  into  waters  by 
the  permit  system.  However,  disagreement  about 
normal  farming  and  timbering  practices  has  re- 
stricted the  program's  ability  to  control  agricultur- 
al and  forestry  actions  that  have  caused  much  of 
the  inland  wetland  conversion.  Federal  agency 
conflicts  (EPA,  Fish  and  Wildlife  Service.  Nation- 
al Marine  Fisheries  Service)  have  complicated  de- 
cisions in  individual  permits.  Steps  necessary  to 
improve  Section  404's  use  areas  follows:  (1)  Feder- 
al legislation  should  be  passed  concerning  compre- 
hensive wetland  protection,  combining  all  existing 
water  quality  permit  authorities  under  the  Clean 
Water  Act.  (2)  EPA  and  the  Corps  of  Engineers 
should  reconcile  their  policy  differences.  (3)  A 
regional  wetlands  management  approach  can  con- 
sider the  wide  variety  of  wetlands  and  their  many 
functions.  This  should  be  anticipatory  in  nature. 
An  example  of  an  areawide  development  planning 
program  is  New  Jersey's  Haekensack  Meadow- 
lands  Development  Commission,  created  in  1968. 
It  controls  economic  development,  environmental 
protection,  and  waste  disposal  programs  in  14 
townships  covering  20.000  acres  across  the  Hudson 
River  from  Manhattan.  (Cassar-PTT) 
W88-06053 


COASTAL  WETLAND  MANAGEMENT:  THE 
ADVANCE  DESIGNATION  APPROACH, 

R.  H.  Piatt 

Environment  ENTVAR.  Vol.  29,  No.  9.  p  16-20, 

38-43,  November  1987.  2  fig. 

Descriptors:  'Water  management,  'Wetlands. 
'Water  policy,  'Estuaries,  'Coastal  zone  manage- 
ment, 'Drainage.  Salt  marshes.  Wildlife,  Clean 
Water  Act,  Permits.  Grays  Harbor.  Washington. 
Sears  Island,  Maine,  Environmental  effects. 
Swamps,  Marshes. 

Some  coastal  wetlands  are  protected  by  location  in 
national  seashores  or  national  wildlife  refuges.  Ad- 
ditional areas  are  under  protection  of  state  and 
local  governments  and  private  organizations.  At 
least  75%  of  coastal  wetlands  remain  under  private 
ownership,  subject  to  a  certain  degree  of  public 
control  through  Section  404  of  the  Clean  Water 
Act  and  other  laws  and  programs.  Permit  applica- 
tions for  wetlands  conversion  (1 1.000  a  year,  3%  of 
which  are  denied.  44%  withdrawn,  and  33%  sig- 
nificantly modified)  are  reviewed  by  the  Corps  of 
Engineers  and  the  EPA.  This  inefficient  and  un- 
predictable process  calls  for  an  advance  identifica- 
tion approach  such  as  the  special  area  management 
plan  (SAMP)  concept  added  to  the  Coastal  Zone 
Management  Act  in  1980.  One  of  the  few  applica- 
tions of  this  concept  is  Grays  Harbor.  Washington, 
which  receives  fresh  water  from  the  Chehalis 
River.  Although  the  planning  process  has  been 
protracted  and  inclusive  to  date,  it  has  illustrated 
the  art  of  intergovernmental  planning.  The  necessi- 
ty for  including  nongovernmental  parties  as  formal 
participants  is  evident.  The  much  revised  January 
1986  estuary  plan  is  too  complex  and  lengthy  for 
most  interested  parties  io  understand.  A  schedule 
for  the  process  and  its  adoption  must  be  developed 
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and  followed  I  he  significance  of  the  plan's  itdop 
rion  should  be  denrl)  slated  11k-  Grays  Hurboi 
situation  has  not  been  resolved,  parti)  because  the 
impetus  foi  development  has  waned  l"he  Sears 
Island.  Maine,  development  planning  process  for  u 
port  facility  is  .1  mirroi  image  Regulator]  and 
funding  commitments  were  received  from  each 
level  of  government  without  a  detailed  prioi  envi 
ronmental  review  U'u-i  issuance  of  a  Section  404 
permit,  the  momentum  came  to  .1  hall  upon  suit  by 
the  Sierra  club  As  .1  result,  the  court  ordered  a 
complete  Environmental  Impact  Statement,  winch 
upon  completion  was  criticized  bj  EPA  and  the 
rtsh  and  Wildlife  Service  In  the  Scars  Island  case 
a  SAMP  study  might  have  anticipated  the  environ- 
mental controversy  The  importance  of  advance 
planning  and  identification  is  emphasized.  (Cassar- 
PTT) 

WS8-OM15S 


AIR  POLLUTION  IN  EUROPE:  1NTERNA- 
TIONAL  POLICY  RESPONSES. 

Economic  Commission  for  Europe  (UN).  Geneva 

(Switzerland). 

P.  H.  Sand 

Environment  ENTVAR.  Vol.  29.  No.  10.  p  16-20. 

28-29.  December  1987.  1  fig.  I  tab 

Descriptors:  *Water  quality  control.  *Air  pollu- 
tion. *Acid  rain.  'Water  pollution  sources,  ♦Moni- 
toring. Nitrogen  oxides.  Sulfur  dioxide.  Rainfall. 
Regulations.  International  agreements.  Coopera- 
tive Programme  for  the  Monitoring  and  Evalua- 
tion of  the  Long-Range  Transmission  of  Air  Pol- 
lutants in  Europe. 

The  Cooperative  Programme  for  the  Monitoring 
and  Evaluation  of  the  Long-Range  Transmission 
of  Air  Pollutants  in  Europe  (EMEP)  and  the  'Pro- 
tocol on  the  Reduction  of  Sulphur  Emissions  or 
Their  Transboundary  Fluxes  by  At  Least  30  Per 
Cent'  are  major  components  of  air  pollution  con- 
trol in  Europe.  Regulatory  action  in  Europe  is 
based  on  an  evolving  process  of  scientific  substan- 
tiation and  consensus.  Cooperative  programs  for 
monitoring  and  assessing  effects  of  air  pollution  on 
the  environment  concern  forests,  river  and  lake 
acidification,  structures  and  historical  monuments, 
and  agricultural  crops.  Every  four  years  national 
strategies  and  policies  for  air  pollution  abatement 
are  reviewed.  Governmental  licensing  of  potential- 
ly polluting  activities  is  well-established  in  Europe. 
A  uniform  engine  emission  standard  has  been 
adopted,  and  more  stringent  standards  are  likely  in 
the  future.  Many  countries  also  have  regulated 
sulfur  emissions  from  heating  oils,  requiring  flue 
gas  cleaning  apparatus.  It  has  been  demonstrated 
that  a  number  of  economic  incentives  and  disincen- 
tives for  air  pollution  abatement  can  operate  in 
both  market  and  centrally  planned  economies. 
(Cassar-PTT) 
W88-06058 


MERCURY  IN  FISH  IN  SWEDISH  LAKES, 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06103 


CONTROL  OF  AEDES  AEGYPTI  LARVAE  IN 
HOUSEHOLD  WATER  CONTAINERS  BY  CHI- 
NESE CAT  FISH, 

Guangxi  Inst,  of  Parasitic  Diseases  Control.  Nan- 

ning.  Dept.  of  Entomology. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-06122 


NITROGEN  CYCLING  IN  A  MULTIPLE-CROP 
VEGETABLE  PRODUCTION  SYSTEM, 

Agricultural  Research  Service.  Tifton.  GA.  South- 
east Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06I60 


EFFECTS  OF  LOAD  REDUCTIONS  ON  THE 
WATER  QUALITY  OF  A  LARGE  SHALLOW 
LAKE, 

Magyar  Tudomanyos  Akademia.  Budapest.  Szami- 
tastechnikai  es  Automatizalasi  Kutato  Intezete. 


I  .H  primary  bibliographic  entry  see  Field  2H. 

WSS  (KiK)S' 


DEVELOPMENT    OF    GROUNDWATER    RE- 
SOURCES IN  SCOTLAND, 

Hydraulics   Research  Station,  Wallingford  (Eng 

land) 

For  primary  bibliographic  entry  sec  Field  41! 

W88-06196 


HEALTH    RISKS    OF   CHLORINATION    --    IS 

THERE  A  PROBLEM. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-06203 


GROUNDWATER         INVESTIGATIONS        IN 
LOWER  SPEY  VALLEY,  NEAR  FOCHABERS, 

Grampian  Regional  Council,  Aberdeen  (Scotland) 

Dept.  of  Water  Services. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-06206' 


PRELIMINARY  EVALUATION  OF  SOME 
WILD  AND  CULTIVATED  PLANTS  FOR 
SNAIL  CONTROL  IN  MACHAKOS  DISTRICT, 
KENYA, 

Addis  Ababa  Univ.  (Ethiopia).  Dept.  of  Geogra- 
phy. 

H.  Kloos.  F.  Waithaka  Thiongo,  J.  H.  Ouma,  and 
A.  E.  Butterworth. 

Journal  of  Tropical  Medicine  and  Hygiene.  Vol. 
90.  No.  4.  p  197-204,  August  1987.  2  tab.  22  ref. 

Descriptors:  *Water  quality  control,  'Schisto- 
somes, *Molluscicides.  'Snails,  Plants,  Kenya,  De- 
veloping countries. 

Fifty  local  medicinal,  agricultural  and  wild  grow- 
ing deciduous  plants,  were  screened  as  water  ex- 
tracts at  1:1000  concentration  for  molluscicidal  ac- 
tivity against  Biomphalaria  pfeifferi  in  Machakos 
District,  Kenya.  Forty-seven  of  the  50  (94%) 
plants  and  106  of  the  134  (79%)  plant  materials 
(roots,  stems,  leaves,  fruits,  flowers  and  seeds) 
were  molluscicidal.  The  leaves  of  Pappea  capensis, 
Steganotaenia  araliacea,  Zornia  setosa  subsp. 
obvata  and  Terminalia  kilimandscharica,  the 
flower  pods  of  Acacia  nilotica  and  the  fruits  and 
roots  of  Solanum  nigrum  gave  100%  kill.  Another 
15  species  produced  mortality  rates  between  53- 
87%.  Plants  were  evaluated  for  possible  use  in 
local  snail  control  programs  by  considering  their 
growing  characteristics,  habitat  requirements,  tox- 
icity in  non-target  organisms,  abundance  in  the 
study  area  and  competing  uses.  At  least  three 
plants  are  too  toxic  to  be  handled  and  added  to 
streams  which  are  widely  used  for  cooking  and 
drinking.  Two  plants  which  warrant  more  testing, 
the  semiaquatic  Polygonum  senegalensis  and  the 
seeds  and  seed  pods  of  Acacia  milotica,  have  been 
evaluated  in  secondary  screens  but  the  develop- 
ment and  application  of  plants  for  snail  control 
requires  more  interdisciplinary  efforts.  (Sand-PTT) 
W88-06268 


APPROACHES  FOR  EVALUATING  ENVIRON- 
MENTAL QUALITY;  SCIENTIFIC  PROBLEMS 
AND  MANAGEMENT  NEEDS, 

Southern     California     Coastal     Water     Research 

Project.  Long  Beach. 

J.  W.  Anderson. 

Aquatic  Toxicology  AQTODG,  Vol.   11,  Special 

Issue,  No.  3/4.  p  313-322.  1988.  1  fig,  1  tab,  12  ref. 

Descriptors:  *Water  quality  control,  *Esluaries, 
*Data  acquisition,  *Monitoring,  *Sediments, 
Marine  environment,  Bioindicators.  Indicators,  Re- 
search priorities. 

Data  gathering  on  the  effects  of  pollution  in  estu- 
aries and  coastal  waters  should  be  integrated  to 
eliminate  duplication  of  effort  to  provide  needed 
information.  This  would  require  cooperation  be- 
tween the  several  regulatory  and  managing  agen- 
cies and  the  scientific  community.  Data  available 
from  trawls  and  benthic  infaunal  analyses  can  be 
combined  with  good  chemical  analyses  and  sedi- 
ment  bioassays   to   provide   ranges   for   threshold 


toxicity   levels  "I  multiple  toxicant*  ""  sediment 

\ iti    toxii    ■  ■  mi  i  mi al can  bi    dclci 'I 

i arefully  designed  studies    Several  selected 

contaminants  should  be  used,  alone  and  in  combi 
nation.    Sensitive   bioindicators   should   be   tested 

with  sediments  undei  the  conditions  i< d  in  pol 

luted  environments   Information  obtained  I i  in 

tegrated  studies  can  be  applied  to  control  ol  di 
i  harges  from  industry,  wastewatei  Ireatmenl  fa<  ih 
tii  s  and  dn  dging  (Cassai  I'  I  I ) 

W88-06300 


REVIEW  OF  MONITORING  STRATEGIES 
AND  ASSESSMENTS  OF  ESTUARINE  POLLU- 
TION, 

National    Marine    Fisheries   Service,    Woods   Hole. 

MA.  Northeast  Fisheries  Center. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-06301 


DISAPPEARANCE      RATES      OF      CHLORA- 
MINES  IN  RIVER  WATER, 

Osaka  City   Inst,   of  Public   Health   and    Environ- 
mental Sciences  (Japan). 
For  primary  bibliographic  entry  see  Field  5B 
W88-06319 


BIOTRANSFORMATION     OF     BENZINE     BY 
DENITRIFICATION  IN  AQUIFER  SAND, 

Beak  Consultants  Ltd.,  Mississauga  (Ontario). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06375 


MOBILITY  AND  EFFECTS  IN  LINER  CLAY 
OF  FLUOROBENZENE  TRACER  AND  LEACH- 
ATE, 

Dow  Chemical  Co..  Midland,  MI. 

E.  M.  llgenfritz,  F.  A.  Blanchard.  R.  L.  Masselink. 

and  B.  K.  Panigrahi. 

Ground  Water  GRWAAR.  Vol.  26.  No.  1.  p  22- 

30,  January-February    1988.   6  fig.   7  tab.    14  ref. 

Descriptors:  *Water  pollution  prevention,  *Waste 
dumps,  "Impervious  boundaries,  "Clays,  "Organic 
compounds,  "Leachates,  Sealants,  Hazardous  ma- 
terials. Landfills,  Aquifers.  Groundwater  pollution. 
Permeameters,  Chloroform,  Model  studies.  Solute 
transport.  Effluent  seepage. 

To  help  demonstrate  the  ability  to  operate  a  haz- 
ardous waste  landfill  with  no  escape  of  leachate 
through  the  landfill  liner  to  the  groundwater  aqui- 
fer, permeameter  tests  of  the  effects  on  clay  liner 
material  of  leachates  containing  ppm  levels  of  or- 
ganics  such  as  chloroform,  methylene  chloride, 
toluene,  and  chlorobenzene  were  run.  To  get  an 
unambiguous  future  determination  of  a  detection  of 
failure  by  leachate  leaking  into  the  landfill  under- 
liner  monitoring  system,  a  single  compound  or 
agent  was  sought  which  could  be  used  as  a  tracer 
material.  Fluorobenzene  was  chosen  as  a  unique, 
easy-to-analyze  field  monitoring  tracer  that  would 
not  be  likely  to  occur  in  normal  industrial/com- 
mercial activities.  The  leachate  permeameter  test- 
ing confirmed  literature  data  indicating  that  dilute 
concentrations  of  organic  solvents  iii  landfill  leach- 
ate do  not  impair  the  barrier  properties  of  clay 
even  after  several  pore  volumes  of  throughput. 
The  appropriateness  of  the  choice  of  fluoroben- 
zene was  confirmed  by  examining  its  comparative 
migration  and  by  looking  for  its  effects  on  the  clay. 
Modeling  of  permeameter  solute  effluent  concen- 
tration data  with  the  transport  equation  of  Ogata 
has  shown  a  reasonable  fit.  Retardations  of  the 
major  components  of  the  particular  landfill  leach- 
ate evaluated  were  as  expected,  with  chloroben- 
zene >  toluene  >  fluorobenzene  =  chloroform  > 
methylene  chloride.  Fluorobenzene  is  a  good  rep- 
resentative of  the  least  retarded  chemicals.  There 
were  no  adverse  effects  on  the  clay's  barrier  prop- 
erties from  the  ppm  level  of  fluorobenzene  added 
to  the  leachate.  (Author's  abstract) 
W88-06377 


EXISTING  AND  ANTICIPATED  IRRADIA- 
TION IN  THE  HYPOLIMNETIC  WATERS  OF 
CENTRAL  LAKE  ERIE. 
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National  Water  Research  Inst..  Burlington  (Ontai 

io).  Rivers  Research  Branch. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-064O1 


DIFFUSE    (NON-POINT)    SOURCE    LOADING 
OF  CHEMICALS  TO  LAKE  ERIE, 

National  Water  Research  Inst..  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06407' 


LAKE  ERIE  CENTRAL  BASIN  TOTAL  PHOS- 
PHORUS TREND  ANALYSIS  FROM  1968  TO 
1982. 

National  Water  Research  Inst..  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06409 


WATER  QUALITY  CHANGES  IN  LAKE  ERIE, 
1968-1980, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-06410 


POST  AUDIT  OF  A   LAKE   ERIE   EUTROPH- 
ICATION  MODEL, 

Manhattan  Coll.,  Bronx,  NY.  Environmental  Engi- 
neering and  Science  Program. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-06420 


LAKE  ERIE  RESEARCH:  RECENT  RESULTS, 
REMAINING  GAPS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
F.  M.  Boyce,  M.  N.  Charlton,  D.  Rathke,  C.  H. 
Mortimer,  and  J.  Bennett. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
13,  No.  4,  p  826-840,  1987.  1  fig,  65  ref,  2  append. 

Descriptors:  *Sediment-water  interfaces,  *Water 
quality  control.  *Phosphorus  removal.  "Oxygen 
depletion.  "Seasonal  variation.  "Research  prior- 
ities, "Model  studies,  "Lake  Erie.  "Limnology, 
Hydrodynamics,  Great  Lakes,  Lakes,  Surveys, 
Mathematical  studies.  Physical  properties.  Weath- 
er, Winds,  Solar  radiation.  Lake  sediments. 

Evidence  that  oxygen  depletion  rates  in  the  central 
basin  hypolimnion  were  increasing  and  would  lead 
to  increasingly  severe  late  summer  anoxia  resulted 
in  a  large  public  investment  in  both  the  U.S.  and 
Canada  to  construct  sewage  treatment  plants  in 
order  to  reduce  the  phosphorus  load  to  Lake  Erie. 
Improvements  in  the  water  quality  indicators, 
phosphorus  and  chlorophyll,  have  been  achieved 
in  the  decade  since  these  measures  went  into  effect. 
There  is  no  clear  evidence,  however,  for  a  corre- 
sponding 'recovery'  in  hypolimnetic  oxygen  deple- 
tion. It  is  now  recognized  that  physical  processes, 
driven  by  winds  and  solar  heating  with  strong 
interannual  fluctuations,  influence  the  timing  and 
severity  of  late-summer  anoxia,  and  make  it  diffi- 
cult to  detect  long-term  trends.  As  a  result  of  the 
1979  and  1980  intensive  field  experiments,  many  of 
the  physical  processes  are  better  understood,  better 
documented,  and  new  possibilities  exist  for  im- 
proved numerical  hydrodynamical  modeling.  Sys- 
tems modelers  have  exploited  the  voluminous  Lake 
Erie  data  to  generate  convincing  water  quality 
models  that  account  for  the  physical  variability  as 
well  as  simulating  biochemical  parameters.  In  some 
respects  the  modelers  have  pushed  beyond  the 
frontiers  of  established  knowledge  of  biochemical 
processes  and  thus  challenge  process-oriented  re- 
searchers to  confirm  or  reject  their  findings.  A 
consensus  is  forming  among  Lake  Erie  researchers 
that  the  key  to  understanding  the  lake's  response  to 
changing  external  loadings  lies  in  a  detailed  under- 
standing of  the  sediment/water  interaction.  Study 
of  sediment-water  interactions  calls  for  interdisci- 
plinary efforts  that  will  involve  physicists,  biolo- 
gists, chemists,  and  modelers.  An  appendix  lists 
specific  research  recommendations.  (Author's  ab- 
stract) 


W88-06421 


REDUCTION  OF  AIRBORNE  FLUORIDE 
EMISSIONS  FROM  CANADIAN  ALUMINIUM 
SMELTERS  AS  REVEALED  BY  SNOW  CHEM- 
ISTRY, 

Institut    National    de    la    Recherche    Scientifique. 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  5B 

W88-06434 


COLOUR  REMOVAL  IN  A  RESERVOIR  AND 
THE  DREDGING  AND  DEWATERING  OF  THE 
DEPOSITED  WATERWORKS  SLUDGE, 

Yorkshire    Water   Authority    (England).    Western 

Div. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-06462 


WATER  SUPPLIES  OF  BAHRAIN  ISLAND  -  21 
YEARS  ON, 

N.  R.  G.  Walton. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  1,  No.  2,  p  231-238, 
October  1987.  6  fig.  12  ref. 

Descriptors:  "Public  water  supply,  "Bahrain,  "De- 
salination, "Water  quality.  Salinity.  Brackish 
water,  Groundwater,   Reverse  osmosis,  Aquifers. 

The  dramatic  changes  that  have  occurred  in  the 
provision  of  public  water  supplies  in  Bahrain  over 
the  past  21  years  since  an  earlier  paper  outlined  the 
original  situation  in  1965  are  described.  It  shows 
how  the  serious  and  irreversible  ramifications  of 
the  continuously  declining  piezometry  and  increas- 
ing salinity  of  the  natural,  brackish,  artesian 
groundwaters  were  tackled  by  the  government.  A 
massive  and  imaginative  program  was  introduced 
to  convert  almost  the  whole  island  population 
from  groundwater  to  mainly  desalinated  water  by 
1986.  The  relative  success  of  this  expensive  pro- 
gram and  its  novel  use  of  reverse  osmosis  for 
desalinating  the  deeper  saline  water  to  relieve  the 
piezometric  pressure  invasions  of  the  upper  fresh 
water  aquifers  is  discussed.  Finally,  the  outlook  for 
the  future  stability  and  management  of  the  island's 
total  water  resources  is  mentioned.  (Author's  ab- 
stract) 
W88-06470 


NEW    JERSEY'S    FRESHWATER    WETLANDS 
PROTECTION  ACT, 

Pitney,  Hardin,  Kipp  and  Szuch,  Morristown,  NJ. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-06483 


OPTICAL  WATER  QUALITY  -  WHAT  DOES  IT 
MEAN  AND  HOW  SHOULD  WE  MEASURE  IT, 

Commonwealth  Scientific  and  Industrial  Research 

Organization.  Canberra  (Australia).  Div.  of  Plant 

Industry. 

J.  T.  O.  Kirk 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,   Vol.   60,   No.   2.   p   194-197,   February 

1988.  9  ref. 

Descriptors:  "Water  quality  control,  "Water  qual- 
ity standard,  "Effluents,  "Optical  water  quality, 
"Analytical  methods,  Measuring  instruments. 
Wastewater  treatment.  Industrial  wastewater. 
Water  pollution  control. 

'Quality'  of  water  may  be  defined  in  terms  of  its 
suitability  for  specific  purposes.  Therefore,  'optical 
water  quality'  means  the  extent  to  which  the  suit- 
ability of  water  for  its  functional  role  in  the  bio- 
sphere or  the  human  environment  is  determined  by 
its  optical  properties.  The  effect  of  waste  waters  on 
the  optical  properties  of  surface  water  bodies  is  a 
very  important  water  pollution  control  aspect, 
with  implications  for  the  recreational  and  aesthetic 
value  of  these  waters,  as  well  as  for  aquatic  life 
forms.  It  is  suggested  that  optical  quality  standards 
for  wastewaters  should  be  framed  in  terms  of  their 
effects  on  three  of  the  apparent  optical  properties 
of  the  receiving  water  bodies  -  the  vertical  attenu- 
ation coefficient  for  solar  irradiance  in  the  visible/ 


photosynthetic  waveband,  the  irradiance  reflec- 
tance just  below  the  surface  for  visible/photosyn- 
thetic  radiation  and  the  Secchi  depth.  Procedures 
are  outlined  that  after  measurement  of  the  inherent 
optical  properties  (absorption  and  scattering  coeffi- 
cients) in  the  laboratory,  the  effects  of  the 
wastewater  at  any  given  dilution,  on  the  three 
apparent  optical  properties  of  the  receiving  water 
may  be  calculated.  In  this  way.  industrial  concerns 
can  assess  the  optical  effects  of  their  effluent  before 
it  is  discharged  to  the  environment.  (Alexander- 
PTT) 
W88-06486 


PERSISTENCE  ESTIMATION  FROM  A  TIME- 
SERIES  CONTAINING  OCCASIONAL  MISS- 
ING DATA, 

Quebec  Univ.,  Sainte-Foy. 

For  primary  bibliographic  entry  see  Field  7C. 
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VERIFICATION  OF  PROCEDURES  FOR  DE- 
SIGNING DREDGED  MATERIAL  CONTAIN- 
MENT AREAS  FOR  SOLIDS  RETENTION, 

Army   Engineer  Waterways  Experiment   Station. 

Vicksburg.  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5E. 
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FIELD  EVALUATIONS  OF  THE  QUALITY  OF 
EFFLUENT  FROM  CONFINED  DREDGED 
MATERIAL  DISPOSAL  AREAS, 

Army   Engineer  Waterways   Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

M.  R.  Palermo. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  Technical  Report 

No.  D-88-1.  February  1988.  Final  Report.  129  p,  32 

fig,  13  tab,  21  ref,  3  append. 

Descriptors:  "Waste  disposal,  "Water  quality, 
"Dredging,  "Disposal  sites.  Field  tests,  Confined 
disposal.  Suspended  solids. 

The  effluent  discharged  from  confined  dredged 
material  disposal  areas  during  filling  operations  is 
considered  a  dredged  material  discharge  under 
Section  404  of  the  Clean  Water  Act.  The  Corps  of 
Engineers  has  recently  developed  modified  elutri- 
ate testing  procedures  for  predicting  the  quality  of 
effluent,  to  include  both  dissolved  and  particle- 
associated  contaminant  concentrations.  As  a  part 
of  this  effort,  field  evaluations  were  conducted  at 
five  confined  disposal  areas  to  assess  the  effluent 
quality  and  compare  field  data  with  laboratory 
predictions.  The  comparisons  serve  to  verify  the 
accuracy  and  precision  of  the  predictive  tech- 
niques. For  all  five  sites  evaluated,  the  laboratory 
test  adequately  predicted  the  dissolved  and  parti- 
cle-associated concentrations  of  contaminants  in 
the  effluent.  The  predictions  were  also  generally 
conservative,  i.e.,  higher  than  the  measured  field 
data.  The  field  data  showed  that  all  five  disposal 
areas  were  very  efficient  in  retaining  suspended 
solids.  The  relative  retention  of  contaminants 
within  the  sites  also  was  very  high,  since  most 
contaminants  were  directly  associated  with  parti- 
cles and  were  removed  with  them.  Additional 
comparisons  of  predictions  with  field  data  under  a 
wider  variety  of  operating  conditions  were  recom- 
mended. (Author's  abstract) 
W88-06547 


THIRD  ASSESSMENT  OF  WATER  QUALITY 
IN  THE  SUSQUEHANNA  RIVER  BASIN, 

Susquehanna  River  Basin  Commission.  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  5A. 
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ALTERNATE  CONCENTRATION  LIMIT 
GUIDANCE.  PART  1:  ACL  POLICY  AND  IN- 
FORMATION REQUIREMENTS. 

Environmental  Protection  Agency,  Washington. 
DC.  Office  of  Solid  Waste. 

Available  from  the  National  Technical  Information 
Service,  Springfield.  VA.  22161.  as  PB87-206165. 
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Prici  codes  V07  in  paper  cony.  \.01  in  microfiche 
I  PA  Report  No  I  P  \  530  SVt  8 '  017,  Jul)  ll|s" 
120  p,  7  fig,  I  mb,  30  ref,  5  append 

Descriptors  'Waiei  quality  control,  Alternate 
concentration  limits,  'Standards,  Legislation, 
Groundwatei  quality.  Public  health,  Regulations, 
Information  exchange. 

I  Ins  document  provides  guidance  to  Resource 
Conservation  and  Recover)  Act  (RCRA)  facility 
permit  applicants  and  writers  concerning  the  estab- 
lishment of  Alternate  Concentration  I  imits 
i  VCI  •-)  To  obtain  an  AC1  .  a  permit  applicant 
must  demonstrate  that  the  hazardous  constituents 
detected  in  the  groundwater  will  not  pose  a  sub- 
Manual  present  or  potential  hazard  to  human 
health  or  the  environment  at  the  ACL  levels, 
VCI  S  arc  granted  through  the  permit  process 
undo   Pans  204  and  270.  and  are  established  in  the 

context  of  the  facility  Groundwater  Protection 

Standard  (GWPS).  The  19  factors  or  criteria,  thai 
are  used  to  evaluate  ACL  requests  are  listed  in 
Section  264.94(b)  of  the  regulation.  Detailed  infor- 
mation on  each  of  these  criteria  is  not  required  in 
every  ACL  demonstration,  because  each  demon- 
stration requires  different  types  and  amounts  of 
information,  depending  on  the  site-specific  charac- 
teristics. A  separate  chapter  of  this  document  is 
devoted  to  each  of  these  criteria.  The  criteria  are 
briefly  discussed,  along  with  the  type,  quantity, 
and  quality  of  information  that  should  be  provided, 
depending  on  the  site-specific  characteristics.  (Au- 
thor's abstract) 
W88-06552 


OVERALL  ECONOMIC  ASPECTS  OF  VARI- 
OUS ABATEMENT  STRATEGIES  AND  OF 
THE  PROCESSES  FOR  REDUCTION  OF 
EMISSIONS, 

M.  Benarie. 

IN:  Acid  Deposition:  A  Challenge  for  Europe- 
Proceedings  of  a  Symposium.  September  1921. 
1983.  Karlsruhe.  West  Germany.  (1984).  p  278-299. 
2  fig.  5  tab.  39  ref. 

Descriptors:  *Economic  aspects.  'Water  pollution 
control.  'Industrial  plants.  *Acid  rain.  Fish.  Desul- 
furization, Water  pollution  prevention.  Sulfur  com- 
pounds.  Costs.    Model   studies.    Forests,    Europe. 

Environmental  cost-benefit  analysis  must  take  into 
account  at  least  three  categories  of  uncertainties: 
(a)  lack  of  precision:  (b)  an  indeterminacy  due  to 
the  fact  that  in  many  instances  it  is  impossible  to 
obtain  a  population  sample;  (c)  in  some  instances,  a 
random  component  excludes  full  determinism. 
Ways  must  be  found  for  decision  making  in  the 
presence  of  structural  uncertainties.  A  simple 
method  is  outlined  in  this  paper;  a  more  elaborate 
but  yet  untested  one  is  referred  to.  The  paper 
contains  a  few  estimates  of  acid  precipitation  dam- 
ages in  Europe.  Damage  to  fish  stocks  in  Scandina- 
via is  evaluated  at  $58  million  annually;  material 
damages  for  Europe  are  superior  to  this  figure 
probably  by  a  factor  of  ten.  The  great  unknown 
remains  forest  damage  in  Central  Europe.  For  the 
time  being,  the  absence  of  a  damage  function  pre- 
cludes anything  but  guesses.  After  a  very  summary 
review  of  the  abatement  methods,  it  is  shown  that 
the  optimization  of  abatement  strategies  may 
progress  only  on  a  plant-by-plant  basis.  The  sum  of 
site-specific  plans  may  add  up  to  a  national  strate- 
gy, but  it  would  be  an  error  to  specify  first  a  broad 
strategy  and  then  apply  it  rigidly  on  large  scale. 
The  cost  of  fuel  desulfurization  processes  is  be- 
tween 12  and  30%  of  the  (energy)  value  of  feed- 
stock; flue  gas  desulfurization  costs  between  8.1 
and  17.7%  of  the  price  of  the  KWh.  It  is  not 
expected  that  these  fractional  costs  should  diminish 
by  more  than  1/4  in  the  forseeable  future.  On  this 
basis.  $12,500  million  annually  is  advanced  as  an 
estimate  for  the  uniform  rollback  of  sulfur  emis- 
sions in  the  EEC  Countries,  if  maximum  feasible 
technological  control  is  implemented.  The  most 
urgent  tasks  to  reduce  this  potential  expense  at 
cost-effective  level  are:  (a)  reliable  model  concepts 
and  calculations  to  pinpoint  geographical  areas 
where  abatement  is  cost-effective  and  where  it  is 
not;  and  (b)  reliable  damage  functions,  in  the  first 
place  concerning  forest  damage  by  acid  precipita- 
tion. (See  also  W88-06559)  (Lantz-PTT) 
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PATHOGEN  REDUCTION  STUDIES  IN  I  PA'S 
SLUDGE  M  \N  VGEMENT  PROGR  \M. 

Municipal  Environmental  Research  lab.  Cincin 
nan.  oil  Wastewater  Research  Di\ 
For   primarj    bibliographic   entry   see   Field    5D 
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RESERVOIR  SEDIMENTATION, 

Rand     Afrikaans     Univ.,    Johannesburg    (South 

Africa) 

Tor  primary  bibliographic  entry  see  Field  2J. 

w  88-06595 


WATER  RESOURCES  AND  WATER  MANAGE- 
MENT, 

For  primary  bibliographic  entry  see  Field  6A. 
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REMEDIAL  ACTION  AT  THE  AMBROSIA 
LAKE  URANIUM  MILL  TAILINGS  SITE,  AM- 
BROSIA LAKE,  NEW  MEXICO. 

Department  of  Energy,  Albuquerque.  NM.  Urani- 
um Mill  Tailings  Remedial  Action  Project  Office. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  as  DE87-011997. 
Price  codes:  A 14  in  paper  copy.  A01  in  microfiche. 
Report  No.  DOE/EA-0322,  June  1987.  322  p.  12 
fig.  21  tab.  87  ref.  5  append. 

Descriptors:  *Water  pollution  prevention,  'Envi- 
ronmental effects.  'Ambrosia  Lake,  'Water  pollu- 
tion treatment.  'Radioactive  wastes.  'Cleanup  op- 
erations. 'Uranium,  'Mine  wastes.  'New  Mexico. 
Water  pollution  control.  Regulations.  Public 
health.  Radon. 

The  environmental  impacts  of  various  alternatives 
for  remedial  action  at  the  Ambrosia  Lake  uranium 
mill  tailings  site,  located  near  Ambrosia.  New- 
Mexico,  are  assessed  and  compared.  The  designat- 
ed site  covers  196  acres  and  contains  111  acres  of 
tailings  and  some  of  the  original  mill  structures. 
The  Uranium  Mill  Tailings  Radiation  Control  Act 
(UMTRCA).  Public  Law  95-604,  authorizes  the 
US  Department  of  Energy  to  clean  up  the  site,  to 
reduce  the  potential  health  impacts  associated  with 
the  residual  radioactive  materials  remaining  at  the 
site  and  at  associated  properties  off  the  site.  The 
US  EPA  promulgated  standards  for  the  remedial 
action  (40  CFR  Part  192).  Remedial  action  must  be 
performed  in  accordance  with  these  standards  and 
with  the  concurrence  of  the  Nuclear  Regulatory 
Commission.  The  proposed  action  is  to  stabilize 
the  tailings  at  their  present  location  by  consolidat- 
ing the  tailings  and  associated  contaminated  mate- 
rials into  a  recontoured  pile.  A  radon  barrier 
would  be  constructed  over  the  pile  and  various 
erosion  protection  measures  would  be  taken  to 
assure  the  long-term  stability  of  the  pile.  Another 
alternative  which  would  involve  moving  the  tail- 
ings to  a  new  location  is  also  assessed  in  this 
document.  This  alternative  would  generally  in- 
volve greater  short-term  impacts  and  costs,  but 
would  result  in  stabilization  of  the  tailings  at  an 
undeveloped  location.  The  no  action  alternative  is 
also  assessed  in  this  document.  (Author's  abstract) 
W88-06599 


SECOND  ANNUAL  PROGRESS  REPORT 
UNDER  THE  CHESAPEAKE  BAY  AGREE- 
MENT. 

For  primary  bibliographic  entry  see  Field  6E. 
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CHOICES     FOR     THE     CHESAPEAKE:     AN 
ACTION  AGENDA. 

For  primary  bibliographic  entry  see  Field  6E. 
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FIRST  ANNUAL  PROGRESS  REPORT  UNDER 
THE  CHESAPEAKE  BAY  AGREEMENT. 

Available  from  the  National  Technical  Information 
Service.  Springfield.  VA.  22161.  as  PB87-205910. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
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Descriptors    'Chesapeake   Buy,    'Wulci    pollution 
1 i  mtn  il,     w.ini  (plains      w  uti  i   pollution  effect 
Nutrients,    Chlorophyll    u,     rurbidity,    Dissolved 
oxygi  ii    roxii  ity,  I  nvironmental  proiet  lion   Mon 
itoring,  Heavj  metals,  Fish,  SI  nil  fish 

Polluting    activities    occurring     throughout     I  hi 

drainage    basin    affect    watci    quality     in    tributary 

streams  and  the  Chesapeake  Bay.  Degradation  ol 
the  Hay's  water  and  sediment  qualm  i  .hi  affecl 
living  resources  Declines  m  living  resources  are 
paralleled  by  changes  in  watci  quality  which  in- 
clude increases  in  nutrient  concentrations,  chloro 
phvll  a.  turbidity,  and  toxic  chemicals,  and  de- 
creases in  dissolved  oxygen  A  summarj  of  the 
trends  is:  ( I )  Submerged  aquatic  vegetation,  which 

provides  protective  cover  and  food  for  diverse  Hav 
organisms,  has  declined  in  abundance  since  the 
1960s:  (2)  Oyster  spat  set  has  declined  significant!) 
over  the  last  decade;  (3)  Landings  of  freshwater 
spawning  finfish  have  decreased  recently;  (4) 
Levels  of  nutrients  are  increasing  in  many  areas  of 
the  Bay;  (5)  The  amount  of  Bay  water  showing 
low  dissolved  oxygen  levels  in  the  summer  has 
increased  about  15-fold  in  the  past  30  years;  (6| 
High  concentrations  of  toxic  organic  compounds 
are  found  in  the  bottom  sediments  of  the  Bay  near 
major  industrial  facilities;  and  (7)  In  many  areas  of 
the  Bay  heavy  metals  concentrations  in  the  water 
columns  and  sediments  are  significantly  higher 
than  natural  levels.  The  Chesapeake  Bay  Program 
recommended  the  following  actions  if  the  Bay  is  to 
be  preserved  and  restored:  (I)  The  states  and  EPA 
develop  a  basinwide  plan,  including  implementa- 
tion schedules  to  control  nutrients  and  toxic  sub- 
stances from  both  point  and  nonpoint  sources;  (2) 
NPDES  permits  should  consider  Bay  Program 
findings  on  nutrients  and  toxic  substances  and  limi- 
tation in  the  permits  should  be  enforced;  (3)  EPA 
and  USDA  need  to  work  together  to  reduce  agri- 
cultural pollution;  (4)  Required  pretreatment  pro- 
grams must  be  implemented;  (5)  Toxic  compounds 
must  be  kept  out  of  the  estuary  to  the  maximum 
extent  possible;  (6)  Techniques  to  reduce  phospho- 
rus and  nitrogen  loadings  to  the  Bay  should  be 
evaluated  and  implemented  where  they  are  appro- 
priate; (7)  A  coordinated  Baywide  monitoring  plan 
must  be  initiated:  and  (8)  A  coordinated  mecha- 
nism should  ensure  that  government  takes  appro- 
priate actions  to  reduce  pollution  of  the  Bay.  (See 
also  W88-06617)  (Lantz-PTT) 
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SUPERFUND  RECORD  OF  DECISION:  PIO- 
NEER SAND,  FL. 

Environmental    Protection    Agencv,    Washington. 

DC 

Available  from  the  National  Technical  Information 

Service,  Springfield.  VA.  22161.  as  PB87-I88397. 

Price  codes:  A05  in  paper  copy.  A01  in  microfiche. 

EPA    Report    No.    ROD/R04-86/016,   September 

1986.  96  p.  14  fig,  13  tab,  5  append. 

Descriptors:  'Superfund.  'Pioneer  Sand,  'Florida. 
'Cleanup  operations.  'Leachates.  'Landfills. 
Water  pollution  treatment.  Disposal  sites.  Waste 
disposal.  Organic  compounds.  Heavy  metals. 
Phenols,  Toluene,  Phthalates,  Costs.  Sludge,  Vola- 
tile organics. 

The  Pioneer  Sand  site,  owned  by  the  Pioneer  Sand 
Company  (PSC),  is  an  inactive  11-acre  quarry  lo- 
cated near  Belleview,  FL.  A  disposal  permit  was 
granted  to  PSC  in  1974,  which  allowed  the  dispos- 
al of  inert  materials  including  construction  debris 
and  shredded  automobile  strippings.  Between  1974 
and  1978,  phenols  and  resin  compounds  were  de- 
posited from  Newport  Industries.  Domestic  and 
industrial  wastes  including  metal  plating  sludges 
were  also  received  from  the  Pensacola  Naval  Air 
Station.  Approximately  75**  of  the  site  is  an  exca- 
vation pit,  while  the  remaining  25rr  is  a  fill  area 
consisting  of  the  above-mentioned  materials.  In 
1981  the  Florida  Department  of  Environmental 
Regulation  did  not  renew  the  disposal  permit  and 
ordered  the  waste  dumping  practices  to  cease. 
Based  on  the  results  of  PCB  analysis  of  soils  at  the 
site,  the  EPA  conducted  an  Immediate  Removal 
Action  in  August   1986.  All  known  areas  of  PCB 
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concentrations  >  50  ppm  were  removed.  The  pri- 
mary contaminants  of  concern  included:  VOCs. 
organics.  heavy  metals,  phenols,  phthalates.  and 
toluene.  The  selected  remedial  action  for  the  site 
includes:  RCRA  Subtitle  D  landfill  closure;  leach- 
ate  collection,  treatment,  and  onsite  disposal;  sur- 
face water  treatment  and  onsite  discharge;  and 
cover  system  for  the  sludge  pond  waste.  The  esti- 
mated capital  cost  is  $462,025  with  operating  and 
maintenance  costs  of  $45,000  for  the  first  year,  and 
$34,900  for  years  2-30.  (Author's  abstract) 
W88-O6620  ' 


SUPERFUND  RECORD  OF  DECISION:  AR- 
ROWHEAD REFINERY,  MN. 

Environmental    Protection    Agency.    Washington, 

DC. 

Available  from  the  National  Technical  Information 

Service.  Springfield.  VA.  22161.  as  PB87- 189437. 

Price  codes:  A05  in  paper  copy.  A01  in  microfiche. 

EPA    Report   No.    ROD/R05-86/044,   September 

1986.  75  p.  13  fig.  4  tab. 

Descriptors:  "Superfund,  *Arrowhead  Refinery, 
*Minnesota,  "Hermantown,  *Water  pollution  con- 
trol. 'Cleanup  operations.  Water  pollution  treat- 
ment. Oil  wastes.  Waste  disposal.  Disposal  sites. 
Costs.  Volatile  organics.  Hydrocarbons,  Lead, 
Sludge,  Groundwater  pollution.  Sediment  pollu- 
tion. Wetlands. 

The  Arrowhead  Refinery  site  is  located  in  Her- 
mantown.  St.  Louis  County,  Minnesota.  The  site 
consists  of  10  acres  of  relatively  flat  land  with 
peaty  wetlands  scattered  across  the  area,  and  it  is 
zoned  for  commercial  use.  Between  1945  and  1977, 
the  site  was  used  as  a  waste  oil  reclaiming  facility. 
The  operation  generated  waste  by-products  which 
were  discharged  into  an  uncontained  2-acre  lagoon 
and  a  wastewater  ditch  in  a  wetland  area.  Arrow- 
head Refinery  Company,  incorporated  in  1961, 
continued  refining  and  recycling  operations  until 
1977,  when  the  Minnesota  Pollution  Control 
Agency  ordered  work  to  be  stopped.  Investiga- 
tions conducted  by  EPA  in  1979  revealed  that 
onsite  surface  water  was  transporting  contaminants 
to  nearby  wetlands  areas  and  navigable  waters.  In 
response,  a  surface  water  diversion  ditch  was  con- 
structed to  prevent  further  contaminant  migration. 
The  primary  contaminants  of  concern  are  VOCs, 
PAHs  and  lead,  and  they  are  found  in  onsite  soils, 
sediments,  surface  waters  and  groundwater.  The 
selected  remedial  action  for  the  Arrowhead  Refin- 
ery site  includes:  excavation  and  onsite  incineration 
of  4,600  cy  of  sludge  and  20.500  cy  of  contaminat- 
ed soils  and  sediments;  groundwater  pumping  and 
treating  designed  to  restore  the  aquifer  and  control 
contaminant  migration  over  a  25-50  year  period; 
extension  of  a  nearby  municipal  water  supply 
system  to  replace  those  private  water  supplies  most 
likely  to  be  affected  by  groundwater  contamina- 
tion; and  proper  abandonment  of  individual  wells 
formerly  used  as  drinking  water  supplies  in  accord- 
ance with  State  well  codes.  Estimated  capital  cost 
of  the  remedy  is  $22,000,000  with  annual  operating 
and  maintenance  costs  ranging  between  $130,000 
and  $180,000.  (Author's  abstract) 
W88-06621 


SUPERFUND  RECORD  OF  DECISION:  SIKES 
DISPOSAL  PITS,  TX. 

Environmental    Protection    Agency.    Washington. 

DC. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  as  PB87-190005. 

Price  codes:  A04  in  paper  copy.  A01  in  microfiche. 

EPA    Report    No.    ROD/R06-86/013.   September 

1986.  58  p,  5  fig,  9  tab.  2  append. 

Descriptors:  *Superfund.  *Sikes  Disposal  Pits. 
"Crosby,  Texas.  "Cleanup  operations.  "Water 
pollution  treatment,  "Groundwater  pollution. 
Chemical  wastes.  Waste  disposal.  Disposal  sites. 
Organic  compounds.  Costs,  Toluene,  Creosote, 
Benzene,  Xylene,  Phenols,  Halides,  Vinyl  chlor- 
ides, Dichloroethane. 

The  Sikes  Disposal  Pits  site  is  located  on  a  185- 
acre  site,  approximately  2  miles  southwest  of 
Crosby,  TX.  The  site  lies  in  the  100-year  floodplain 
of  the  river  while  portions  lie  within  the  10-year 


and  50-year  floodplain.  The  site  has  been  flooded 
four  times  since  1969.  Between  the  early  1960s  and 
1967.  Sikes  Disposal  Pits  operated  as  a  waste  de- 
pository. Chemical  wastes  from  area  petrochemical 
industries  and  numerous  drums  were  deposited 
onsite  in  several  old  sand  pits.  A  preliminary  sam- 
pling at  the  site  in  1982  indicated  the  presence  of 
phenolic  compounds  and  other  organics.  In  June 
1983,  a  removal  action  performed  at  the  site  by  the 
EPA  removed  approximately  440  cu  yd  of  pheno- 
lic tars  from  a  partially  buried  pit.  Subsequent 
studies  at  the  site  indicated  the  need  for  a  total 
remedial  site  plan.  Onsite  soils  and  surface  water 
from  the  sludge  areas  as  well  as  Tank  Lake  were 
contaminated.  Groundwater  in  the  shallow  aquifer 
below  the  site  has  been  heavily  contaminated;  no 
residential  wells  are  currently  affected.  Neither 
surface  water  or  groundwater  contamination  has 
migrated  beyond  the  site  boundaries.  The  primary 
contaminants  of  concern  include:  organics,  tolu- 
ene, creosote,  benzene,  xylene,  phenolic  com- 
pounds, halides.  dichloroethane,  vinyl  chloride. 
The  selected  remedial  action  includes:  onsite  incin- 
eration of  sludges  and  contaminated  soils;  onsite 
disposal  of  residue  ash  -  use  as  backfill;  ban  use  of 
upper  aquifer  onsite,  while  naturally  attenuating  to 
0.00001  Human  Health  Criteria  (<  30  yrs);  dis- 
charge contaminated  surface  water  to  river,  treat 
as  necessary  to  meet  discharge  criteria;  monitor 
lower  aquifer  and  ban  its  use  onsite  if  site  degrada- 
tion occurs.  The  estimated  capital  cost  for  this 
action  is  $102,217,000  with  annual  operating  and 
maintenance  costs  of  $41,000.  (Lantz-PTT) 
W88-06622 


SUPERFUND  RECORD  OF  DECISION:  TINK- 
HAM  GARAGE,  NH. 

Environmental    Protection    Agency,    Washington, 

DC. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  as  PB87-188389. 

Price  codes:  A06  in  paper  copy.  A01  in  microfiche. 

EPA    Report   No.    ROD/R01-86/016.   September 

1986.  114  p.  6  fig,  21  tab.  2  append. 

Descriptors:  "Superfund,  "Tinkham  Garage,  "Lon- 
donderry. "New  Hampshire,  "Cleanup  operations, 
"Water  pollution  treatment,  "Groundwater  pollu- 
tion, Aquifers,  Organic  compounds,  Waste  dispos- 
al. Disposal  sites.  Costs,  Heavy  metals.  Sludge. 
Leachates.  Wetlands. 

The  Tinkham  Garage  site  encompasses  375  acres 
of  residential  and  undeveloped  land  in  London- 
derry. NH.  In  April  1978,  citizen  complaints  of 
foam  and  odors  in  a  small  unnamed  brook  resulted 
in  a  site  cleanup  and  the  excavation  of  a  diversion 
trench  to  direct  surface  runoff.  The  remedial  inves- 
tigation completed  in  January  1986,  documented 
contamination  from  volatile  and  extractable  organ- 
ic compounds  associated  with  groundwater  in 
overburden  and  bedrock  aquifers,  surface  water 
and  in  soil  located  in  the  field  behind  Tinkham 
garage  and  in  the  condominium  complex.  Specifi- 
cally, contaminated  soil  within  the  complex  was 
associated  with  the  individual  domestic  waste 
leaching  fields  for  a  number  of  buildings  within  the 
complex.  Two  other  source  areas  existed  within 
the  complex:  a  refuse  area  for  disposal  of  soils 
excavated  from  the  leach  fields;  and  a  low  lying 
contaminated  swale  area  in  close  proximity  to  the 
unnamed  tributary.  The  swale  is  suspected  to  be 
another  site  of  direct  discharge  of  liquid  wastes  to 
the  ground  surface.  The  primary  contaminants  of 
concern  include:  VOCs,  organic  sludges  and 
metals.  The  selected  remedial  action  includes:  ex- 
cavation of  approximately  10.800  cu  yd  of  con- 
taminated soils  behind  Tinkham  garage;  field  work 
and  analytical  modeling  to  determine  the  need  for 
the  removal  of  additional,  potentially  contaminated 
soils  in  the  condominium  complex;  onsite  treatment 
of  all  excavated  contaminated  soils  by  either  aer- 
ation, composting  or  soil  washing;  regrading  and 
revegetation  of  excavated  source  areas  after  treat- 
ed soils  have  been  returned  to  their  original  loca- 
tions; reconstruction  of  any  removed  leach  fields; 
restoration  of  wetlands  where  contaminated  soils 
are  excavated;  extraction  and  offsite  treatment  of 
contaminated  groundwater  at  Derry,  NH  publicly 
owned  wastewater  treatment  works,  which  may 
lead  to  offsite  pretreatment;  groundwater  monitor- 
ing onsite  and  offsite.  The  estimated  capital  cost  is 


$2,058,000  with  annual  operating  and  maintenance 

of  $874,000.  (Lantz-PTT) 

W88-06623 


PROVEN  PROFITS  FROM  POLLUTION  PRE- 
VENTION: CASE  STUDIES  IN  RESOURCE 
CONSERVATION  AND  WASTE  REDUCTION, 

Institute  for  Local  Self-Reliance.  Inc.,  Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-06626 


COMPARISON  OF  ALTERNATIVE  AP- 
PROACHES FOR  ESTIMATING  RECREATION 
AND  RELATED  BENEFITS  OF  WATER  QUAL- 
ITY IMPROVEMENT, 

Research  Triangle  Inst.,  Research  Triangle  Park, 

NC. 

W.  H.  Desvousges,  V.  K.  Smith,  and  M.  P. 

McGivney. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  as  PB87-198677. 

Price  codes:  A 13  in  paper  copy.  A01  in  microfiche. 

EPA  Report  No.  EPA-230-05-83-001,  March  1983. 

346  p,  26  fig,  59  tab,  52  ref,  7  append. 

Descriptors:  "Water  quality  control,  "Recreation. 
"Comparison  studies,  "Monongahela  River,  "Penn- 
sylvania, Water  quality,  Social  aspects,  Costs,  Do- 
mestic water.  Evaluations. 

Three  methods  for  measuring  the  overall  recrea- 
tion and  related  benefits  of  improved  water  qual- 
ity. (It  does  not  measure  commercial  use  benefits 
or  withdrawal  use  benefits)  were  compared.  These 
methods  are  travel  cost,  contingent  valuation  and 
contingent  ranking.  The  results  strongly  support 
the  feasibility  of  measuring  recreation  and  related 
benefits  of  water  quality  improvements.  Moreover, 
the  benefits  measurement  approaches  (several  con- 
tingent valuation  formats  and  the  travel  cost 
method)  show  consistent  results  for  comparable 
changes  in  water  quality.  The  range  of  variation  is 
generally  less  than  that  expected  in  models  used  to 
translate  the  effects  of  effluents  in  a  water  body 
into  the  corresponding  water  quality  parameters. 
In  addition,  the  results  also  clearly  show  that  the 
intrinsic  benefits  of  water  quality  improvements, 
especially  option  values,  can  be  measured  and  that 
they  are  a  sizable  portion  (>  1/2)  of  the  total 
recreation  and  related  benefits  total.  (Lantz-PTT) 
W88-06627 


TIME-OF-TRAVEL   IN   GLACIAL   AQUIFERS, 

Caswell.   Eichler  and   Hill,   Inc.,   West  Topsham. 

VT. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06695 


STRINGFELLOW     LEACHATE    TREATMENT 
WITH  RBC, 

Environmental     Protection     Agency.     Cincinnati. 

OH. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-06741 


PROTECTING  MARINE  ENVIRONMENTAL 
QUALITY  FROM  LAND-BASED  POLLUT- 
ANTS: THE  STRATEGIC  ROLE  OF  ECOTOXI- 
COLOGY, 

Department     of    the     Environment.     Dartmouth 

(Nova  Scotia). 

P.  G.  Wells,  and  R.  P.  Cote. 

Marine  Policy,   Vol.    12,   No.    1.  p  9-21,  January 

1988.  4  fig.  26  ref. 

Descriptors:  "Environmental  protection.  "Toxici- 
ty, "Ecotoxicology.  "Path  of  pollutants,  "Fate  of 
pollutants.  "Coastal  waters,  "Pollutants.  "Environ- 
mental quality.  Waste  disposal.  Water  quality.  En- 
vironmental policy.  Estuaries.  Canada. 

Marine  waters  receive  many  wastes  from  point  and 
non-point  sources.  Land-based  pollutants  are  of 
particular  concern  to  the  continued  uses  and  'eco- 
system health'  of  estuaries  and  nearshore  waters. 
The  1985  UNEP  Montreal  Guidelines  present  an 
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environmental  protection  framework  lor  mullijui 
isdictional  .hc.is  rhese  Guidelines  snecificall)  link 
the  uses  o(  the  environment.  u  scientific  under- 
standing of  the  Pate  and  effects  of  pollutants  (eeo- 
toxicology)  anil  the  choice  of  appropriate  control 
strategies  rhese  Guidelines  are  placed  within  1  Ik- 
context  of  independent!)  developed  international 
and  national  framework  and  management  tools.  In 
.ill  caseSi  ecotoxieological  information  and  princi- 
ples are  essential  foi  choosing  the  mosl  effective 
disposal  options  foi  land-based  pollutants  Under- 
standing the  current  frameworks  and  strategies  for 
choosing  effective  assessment,  control,  and  moni- 
toring procedures,  and  the  essential  contribution  of 
marine  ecotoxicology,  should  lead  to  improved 
management  of  land-based  sources  of  pollutants, 
(Author's  abstract) 
u  88-06753 


TREATMENT  PROCESSES  FOR  CONTAMI- 
NATED GROUNDWATER  -  THREE  CASE 
STUDIES, 

CH2M/HHI.  Reston.  VA. 

T.  E.  Higgins.  and  S.  Romanov 

Hazardous  Waste  and  Hazardous  Materials 
HWHME2.  Vol.  4.  No.  4.  p  307-323.  Fall  1987.  10 
fig.  6  tab.  1 1  ref. 

Descriptors:  *Water  pollution  treatment.  *Water 
pollution  control.  'Wastewater  treatment.  "Haz- 
ardous wastes.  'Groundwater  pollution.  Chemical 
treatment.  Physical  treatment.  Wastewater  pollu- 
tion. Wastewater  management.  Cleanup.  Inorganic 
compounds.  Organic  compounds.  Air  stripping, 
Adsorption.  Filtration.  Design  criteria.  Case  stud- 
ies. 

Groundwater  contamination  at  hazardous  waste 
sites  is  one  of  the  principal  driving  forces  behind 
current  cleanup  efforts.  The  importance  of  this 
environmental  problem  has  increased  recently  and 
will  continue  to  increase  as  the  nation  becomes 
more  dependent  on  its  groundwater  resources. 
Current  problems  and  cleanup  goals  are  discussed 
with  regard  to  applicable  physical  and  chemical 
treatment  technologies  that  are  used  to  achieve 
these  goals.  Most  common  hazardous  waste  con- 
taminants can  be  classified  as  either  inorganic  or 
organic  since  these  have  different  treatment  meth- 
ods. For  organics  removal,  the  main  treatment 
technologies  evaluated  are  air  stripping  and  carbon 
adsorption;  chemical  precipitation  and  filtration 
were  evaluated  for  inorganics  removal.  General 
design  criteria  for  the  technologies  discussed  are 
presented  as  a  guide  for  preliminary  sizing  of  the 
various  treatment  units.  Three  case  studies  are 
presented  as  examples  of  treatment  systems,  either 
proposed  or  in  operation.  These  examples  illus- 
trate, using  real  data,  how  the  selections  of  physi- 
cal and  chemical  treatment  systems  are  made  and 
sequenced.  A  variety  of  groundwater  contamina- 
tion problems  are  covered  by  the  examples  to 
illustrate  the  broad  range  of  problems  that  exist. 
(Author's  abstract) 
W88-06755 


CONTAMINATED  GROUNDWATER  REMEDI- 
ATION DESIGN  USING  SIMULATION,  OPTI- 
MIZATION, AND  SENSITIVITY  THEORY:  1. 
MODEL  DEVELOPMENT, 

Princeton  Univ..  NJ.  Dept.  of  Civil  Engineering 

and  Operations  Research. 

D.  P.  Ahlfeld.  J.  M.  Mulvey,  G.  F.  Pinder,  and  E. 

F.  Wood. 

Water  Resources  Research  WRERAO.   Vol.   24. 

No.  3.  p  431-441.  March  1988.  2  fig.  43  ref.  append. 

Descriptors:  'Groundwater  pollution.  'Aquifer 
cleanup.  'Water  pollution  treatment,  'Simulation 
model.  'Water  quality  control.  Model  studies. 
Groundwater  movement. 

The  problem  of  designing  contaminated  ground- 
water remediation  systems  using  hydraulic  control 
is  addressed.  Two  nonlinear  optimization  formula- 
tions are  proposed  which  model  the  design  process 
for  the  location  and  pump  rates  of  injection  and 
extraction  wells  in  an  aquifer  cleanup  system.  The 
formulations  are  designed  to  find  a  pumping 
system  which  1)  removes  the  most  contaminant 
over  a  fixed  time  period  and  2)  reduces  contami- 


nant i  oin.cuii.uion  io  specified  \e\ els  by  the  cud  of 
.i  fixed  nine  period  .it  leasl  cosi  I  lie  formulations 
employ  a  tw oiliuniisioii.il  Galerkin  finite  elemenl 

simulation  model  of  stead)  stal idwater  Mow 

and  transient  convective-dispersive  transport  Io 
make  the  optimization  problems  computational!} 
tractable  sensitivitj  theory  is  used  to  derive  a 
general  relationship  for  computing  the  derivatives 
o\'  .in  arbitrary  function  of  the  simulation  outputs 
with  respect  to  model  inputs  I  ins  relationship  is 
then  applied  to  the  convective-dispersive  transport 
equation  (See  also  W88-068O1)  (Author's  abstract) 
W88-06800 


CONTAMINATED  CROUNDWATER  REMEDI- 
ATION DESIGN  USING  SIMULATION,  OPTI- 
MIZATION,  AND  SENSITIVITY  THEORY:   2. 
ANALYSIS  OF  A  FIELD  SITE, 
Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering 
and  Operations  Research 
D.  P.  Ahlfeld,  J.  M.  Mulvey.  and  G   F.  Pinder 
Water   Resources   Research   WRERAO.   Vol.   24. 
No.  3.  p  443-452.  March  1988.  6  fig.  3  tab.  8  ref 

Descriptors:  'Groundwater  pollution.  'Aquifer 
cleanup.  'Water  pollution  treatment.  'Simulation 
analysis,  'Superfund  site.  Woburn,  Massachusetts, 
Model  studies. 

An  optimization  approach  to  designing  contami- 
nated groundwater  aquifer  remediation  systems  is 
described  and  used  to  analyze  alternate  hypotheti- 
cal remediation  strategies  at  a  Superfund  site  in 
Woburn.  Massachusetts.  The  methodology  com- 
bines two-dimensional  convective-dispersive  trans- 
port simulation,  nonlinear  optimization,  and  sensi- 
tivity theory.  Remediation  strategies  are  generated 
based  on  different  design  criteria  as  represented  by 
two  alternate  optimization  formulations.  Field 
scale  simulation  models  can  be  successfully  incor- 
porated into  a  nonlinear  optimization  framework 
to  solve  important  design  problems.  Through  the 
use  of  sensitivity  theory  for  the  transport  simula- 
tion model  it  is  possible  to  solve  field  scale  prob- 
lems with  at  least  an  order  of  magnitude  less 
computational  effort  than  when  using  perturbation 
methods.  (See  also  W88-06800)  (Author's  abstract) 
W88-06801 


6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


OVERALL  ECONOMIC  ASPECTS  OF  VARI- 
OUS ABATEMENT  STRATEGIES  AND  OF 
THE  PROCESSES  FOR  REDUCTION  OF 
EMISSIONS, 

For  primary  bibliographic  entry  see  Field  5G. 
W88-06570 


WATER  RESOURCES  AND  WATER  MANAGE- 
MENT, 

M.  K.  Jermar. 

Developments  in  Water  Science,  No.  28.  Elsevier, 

New  York,  1987.  385  p. 

Descriptors:  'Water  resources  development, 
'Water  management,  'Public  policy.  Economic 
aspects.  Resources  development.  Waste  manage- 
ment. Management  planning.  Land  use.  Environ- 
mental effects. 

The  utilization  of  water  and  other  natural  re- 
sources is  a  precondition  of  economic  growth.  The 
dramatic  pace  of  current  economic  development, 
however,  is  based  on  an  over-utilization  of  these 
resources.  While  some  natural  resources  (such  as 
air.  water  and  soil)  are  renewable,  they  may,  and 
increasingly  do,  become  gradually  deteriorated  as 
a  result  of  the  secondary  effects  of  their  develop- 
ment. An  over-utilization  and  excessive  deteriora- 
tion of  natural  resources  results  in  addition  and 
inordinate  restrictions  on  future  development.  The 
very  serious  environmental  constraints  which 
could  arise  through  the  interaction  of  agricultural, 
industrial,  urban  and  rural  development  on  the  one 
hand  and   the  biosphere  on  the  other   hand,   may 


Evaluation  Process — Group  6B 

require  such  measures  as  (I)  thi   ri    ision  of  ra 
waste  ni.iien.il  use/reuse  and  water/wasti        net 

utilization  in  industi  \  and  I  '  I  il ion  of  land 

use    patterns   and    forestry/agricultural  irrigation 
pi  gi  ii.  '".    A   new    .ni.l  i  ompTex   mi'  rdisi  iplinai 
iIicoia  has  to  in-  developed  t'*i  thi    upproai  h  de 
scribed  above,  penetrating   into  ever)   uclivit)  ol 
mankind    I  Ins  hook  attempts  to  formulate  at  leasl 
pari  oi  iins  theory,  the  theor)  of  wain  develop- 
ment and  management,  from  this  poini  i  il  \  uw  .mil 
so  form  the  basis  for  a  deeper  understands  ;  b 
tween  civil  engineers,  economists,  natural  scientists 
and    oilier    specialists    involved    in    the    gradual 
change  m  current  practices  towards  :i  rational  and 
balanced  utilization  of  the  biospherk  system  in  this 
particular  Held   Chapters  discuss:  (I)  Watei  oi     ui 
rence  and  its  function  in  natural  systems;  (2i  Watei 
and  us  function  in  social  systems;  Mi  Water  bal- 
ance and   water  systems;   (4)   Impact   of  develop- 
ment activities  on  the  hydrologic  cycle,  and  (5) 
Water     development     and     management     policy 
(Lantz-PTT) 
W88-06596 


6B.  Evaluation  Process 


FUTURE  TRENDS:  A  LOOK  AT  AWWAS 
STRATEGIC  PLAN, 

Carleton   Univ..   Ottawa  (Ontario).   Ottawa-Carle- 
ton  Centre  for  Geoscience  Studies 
S.  Bonk. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6.  Vol.  101.  No.  4.  p  350-361. 
December  1987. 

Descriptors:  'Future  planning.  'Multiobjective 
planning,  'Long-term  planning,  'Policy  making. 
Water  quality  standards.  Political  aspects.  Eco- 
nomic aspects 

Six  major  program  areas,  as  outlined  in  AWWA's 
five-year  strategic  plan  are:  water  quality,  re- 
search, government  affairs,  public  information, 
small  water  systems,  and  water  system  funding. 
The  AWWA  Statement  on  Drinking  Water  Qual- 
ity expected  to  be  approved  in  early  1988  includes 
the  following  recommendations:  (i)  ozone  is  the 
preferred  disinfection:  (2)  new  water  treatment 
plants  should  be  designed  with  a  larger  degree  of 
flexibility;  (3)  economical  and  reliable  monitoring 
techniques  will  be  developed;  (4)  there  should  be  a 
trend  to  privatization  of  water  treatment  plants. 
Atmospheric  transport  of  various  toxic  organic 
substances  and  heavy  metals  needs  to  be  investigat- 
ed. (VerNooy-PTT) 
W88-06170 


PROVEN  PROFITS  FROM  POLLUTION  PRE- 
VENTION: CASE  STUDIES  IN  RESOURCE 
CONSERVATION  AND  WASTE  REDUCTION, 

Institute  for  Local  Self-Reliance.  Inc..  Washington. 

DC 

For  primary  bibliographic  entry  see  Field  5E. 

W88-06626 


COMPARISON  OF  ALTERNATIVE  AP- 
PROACHES FOR  ESTIMATING  RECREATION 
AND  RELATED  BENEFITS  OF  WATER  QUAL- 
ITY IMPROVEMENT, 

Research  Triangle  Inst..   Research  Triangle   Park. 

NC. 

For   primary    bibliographic   entry   see    Field    5G. 

W88-06627 


ENDANGERED  RIVERS  AND  THE  CONSER- 
VATION MOVEMENT, 

For    primary    bibliographic    entry    see    Field    6G. 
W88-06629 


HUDSON:   A   GUIDEBOOK   TO   THE   RIVER, 

Hudson    River   Maritime   Center.    Inc.,    Kingston, 

NY. 

A.  G.  Adams. 

State  University  of  New  York  Press.  Alban)    ll)Sl 

424  p.  33  maps. 
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Descriptors:  "Hudson  River,  "Guidebooks,  Shores. 
History.  Risers. 

Over  llie  course  of  the  years  there  have  been 
numerous  hooks  about  the  Hudson  River.  This 
book  follows  this  tradition  by  describing  the  river 
and  shorelines  point  by  point  with  historical  back- 
ground. Emphasis  is  upon  points  as  seen  From  the 
water.  Inland  points  of  interest  are  also  covered  in 
self-guiding  road  routes  along  either  shore.  These 
road  routes  take  in  all  major  scenic  and  historical 
attractions  and  also  follow  some  intriguing  and 
picturesque  by-ways.  There  are  also  descriptions  of 
the  views  along  the  railroad  routes  on  either  shore. 
(Lantz-PTT) 
W88-06630 


MANAGEMENT  RECOMMENDATIONS  FOR 
A  HUDSON  RIVER  ATLANTIC  STURGEON 
FISHERY  BASED  ON  AN  AGF-STRUCTURED 
POPULATION  MODEL, 

Consolidated  Edison  Co.  of  New  York.  Inc.,  New 

York. 

J.  R.  Young.  T  B.  Hoff.  W.  P.  Dey,  and  J.  G. 

Hoff. 

IN:  Fisheries  Research  in  the  Hudson  River.  State 

University  of  New  York   Press.  Albany.    1988.  p 

353-365,  6  fig.  2  tab. 

Descriptors:  "Hudson  River.  "Fisheries.  "Stur- 
geon. "Model  studies.  "Fish  management.  Manage- 
ment planning.  Population  dynamics.  Fish  eggs. 
Larvae.  Mathematical  models.  Growth,  Population 
density.  Fish  harvest.  Regulations.  Licensing. 

The  merits  of  preliminary  management  recommen- 
dations for  a  Hudson  River  fishery  for  sturgeon 
were  examined  through  an  age-structured  popula- 
tion model.  Mean  harvest  exhibited  a  dome-shaped 
curve  with  increasing  exploitation.  For  the  early 
fishing  strategy  (recruitment  to  the  fishery  at  age 
twelve),  the  peak  in  mean  harvest  occurred  near 
the  0.2  exploitation  rate.  Under  the  late  strategy 
(recruitment  at  age  twenty-five),  the  yield  curve 
had  not  yet  peaked  at  1.0  exploitation.  For  the 
early  fishing  strategy,  the  mean  stock  size  declined 
rapidly  with  increasing  exploitation.  The  late  fish- 
ing strategy  depressed  mean  stock  size  much  more 
slowly  as  exploitation  rate  increased  due  to  the  fact 
that  only  fish  over  age  twenty-five  are  exploited. 
This  allowed  accumulation  in  prerecruit  age 
groups  which  gives  the  population  a  cushion 
which  provides  protection  from  unpredictable  nat- 
ural catastrophies.  The  late  fishing  strategy  al- 
lowed stock  size  to  increase,  after  a  slight  initial 
drop,  to  >  fifteen  thousand  at  the  end  of  100  yr. 
Recommendations  for  the  sturgeon  fishery  include: 
setting  the  minimum  size  of  fish  taken  in  excess  of 
48  in  (preferrably  72  in);  establishing  a  maximum 
allowable  catch  for  the  Hudson  River;  requiring  a 
special  license  to  fish  for  sturgeon;  establishing  and 
enforcing  reporting  requirements  for  landings;  de- 
veloping a  program  to  collect  data  from  the  fish- 
ery; and  allowing  fishermen  a  voice  in  formulating 
policy  and  encouraging  them  to  cooperate  in  data 
collection.  (See  also  W88-06638)  (Geiger-PTT) 
W88-06650 


CHANCE-CONSTRAINED    OPTIMAL    WIND- 
MILL IRRIGATION  SYSTEM  DESIGN, 

Onssa  Univ.  of  Agriculture  and  Technology.  Bhu- 

baneswar  (India). 

For  primary  bibliographic  entry  see  Field  3F. 

W88-06731 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


CONTROLLED    SAMPLING    PROGRAM    IM- 
PROVES USER  FEE  STRUCTURE, 

Environment  2000,  Inc..  Bellevue.  Nebraska. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-05968 


NEW   APPROACH:   SYSTEM   DEVELOPMEN- 
TAL CHARGES, 

Management      and      Financial      Services     Group. 
Boston.  MA. 


R.  H.  Elwell.  F.  Holland,  C.  P.  N.  Woodcock,  and 
R.  Samuels. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6.  Vol.  101.  No.  4.  p  401-413,  Dec. 
1987. 

Descriptors:  "Legal  aspects.  "Water  supply  devel- 
opment, "Financing,  "Cost  sharing,  "User  charges. 
Project  planning.  Utilities. 

The  present  water  supply  availability  and  the  pro- 
jected water  supply  sources  available  to  the  Man- 
chester. New  Hampshire  Water  Works  were  ana- 
lyzed. The  Merrimac  River  is  needed  as  is  a  future 
source  of  supply.  The  technical  and  financial  con- 
siderations of  this  choice  are  considered.  A  one- 
time charge  for  service  for  new  franchise  custom- 
ers to  pay  for  the  Merrimac  River  development  is 
proposed.  Since  the  Manchester  Water  Works  is  a 
regulated  utility  operating  under  the  regulations  of 
the  New  Hampshire  public  Utilities  Commission, 
filings  must  be  made  and  approvals  obtained:  these 
legal  proceedings  are  reported.  (Author's  abstract) 
W88-06173 


SYNTHESIS  OF  MONTHLY  FLOW  DURA- 
TION CURVES  FOR  UNGAUGED  WATER- 
COURSES, 

Salford  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  8C. 
W88-06193 


ENERGY  MANAGEMENT  CONSIDERATIONS 
AND  THEIR  APPLICATION, 

Bristol  Waterworks  Co.  (England). 

For  primary  bibliographic  entry  see  Field  8C. 

W88-06208 


EDUCATING  THE  PUBLIC  ABOUT  SANITA- 
TION RATE  INCREASES, 

S.  J.  Daily.  L.  McKinley.  and  T.  High. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5.   Vol.   60,   No.   2,   p    180-183.   February 

1988. 

Descriptors:  "Water  rates,  "Kokomo,  "Pricing, 
"Economic  aspects,  "Education,  "Wastewater 
treatment.  Utilities,  Wastewater.  Public  relations, 
Indiana. 

The  costs  of  removing  dangerous  chemicals  the 
Kokomo  (Indiana)  wastewater  and  keeping  miles 
of  sewers  in  good  repair  have  increased  dramati- 
cally in  8  years.  The  cost  increases  for  utilities, 
sewer  repairs,  plant  repairs,  and  the  laboratory  for 
a  10-year  period  beginning  in  1873.  The  cost  in- 
crease in  1973  was  $100,000,  which  pales  by  com- 
parison with  the  $1,696,496  increase  that  was  in- 
curred in  1983.  The  necessary  increases  corre- 
sponded to  a  change  in  rates  from  $0.37/cu  m 
($1.4/1000  gal)  to  $0.68/cu  m  ($2.6/1000  gal)  and 
was  reflected  in  a  quarterly  customer  bill  change 
from  $38  to  $55.  A  $5.5  million  bond  issue  to  fund 
major  sewer,  odor  control,  and  pump  station 
projects  was  included  in  the  rate  increase  calcula- 
tion. The  rate  increase  was  expected  to  cover  costs 
for  4  to  5  years.  When  the  public  hearing  on  the 
rate  increase  was  held,  one  final  briefing  was  held. 
During  the  hearing,  a  computer-controlled,  slide 
presentation  summarized  for  everyone  involved 
the  need  for  the  rate  increase.  Only  7  minutes  m 
length,  the  presentation  touched  on  each  aspect  of 
the  project.  It  addressed  the  value  of  wastewater 
treatment  services  for  customers,  problems  faced 
by  the  utility,  the  cost  of  solutions,  and  the  deci- 
sions that  lead  to  selecting  them.  The  approach  is 
simple.  Know  your  business.  Know  why  your  cus- 
tomers value  your  product.  Send  the  message  as 
clearly  as  possible  that  they  receive  the  value  they 
desire.  It  is  based  on  solid,  informed  management 
and  a  recognition  of  basic  marketing  principals.  In 
Kokomo,  the  approach  resulted  in  a  45%  rate 
increase  that  passed  without  bloodshed  or  anger.  It 
resulted  in  a  higher  level  of  community-wide  un- 
derstanding of  the  service.  In  the  end,  it  resulted  in 
our  citizen  customers  receiving  better  quality  serv- 
ice than  they  had  ever  received  before.  (Alexan- 
der-PTT) 
W88-06484 


WATER  REALLOCATION,  MARKET  PROFI- 
CIENCY, AND  CONFLICTING  SOCIAL 
VALUES, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Eco- 
nomics. 

For  primary  bibliographic  entry  see  Field  6D. 
W88-06637 

6D.  Water  Demand 


WATER  USE  REGISTRATION  AND  REPORT- 
ING IN  NEW  HAMPSHIRE, 

New  Hampshire  Dept.  of  Environmental  Services, 

Concord.  Water  Management  Bureau. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-06171 


DESALINATION  AND  WATER  REUSE  ON 
LANZAROTE  AND  GRAN  CANARIA:  VISIT  BY 
THE  STANDING  COMMITTEE  ON  DESALI- 
NATION AND  WATER  REUSE, 

Keuringsinstituut  voor  Waterleidingartikelen.  Rijs- 

wijk  (Netherlands). 

For  primary  bibliographic  entry  see  Field  3A. 

W88-06270 


WESTERN  WATER  FLOWS  TO  THE  CITIES:  A 
SOURCEBOOK, 

J.  A.  Folk-Williams.  S.  C.  Fry,  and  L  Hilgendorf. 
Water  in  the  West,  Volume  3.  Island  Press,  Wash- 
ington, DC.  1985.  217  p. 

Descriptors:  "Water  supply,  "Municipal  water, 
"Urban  areas,  "Economic  aspects,  "Water  manage- 
ment. Water  demand.  Conflicting  use.  Pricing, 
Costs.  Management  planning. 

A  sourcebook  intended  to  provide  documentation 
about  the  problems  facing  decision-makers  as  they 
plan  to  meet  the  water  supply  needs  of  urban 
regions  in  the  Southwest  provides  a  sample  of  the 
issues  and  controversies  facing  twenty  cities  and 
the  surrounding  urbanized  regions  in  parts  of  seven 
states:  Arizona  -  Phoenix,  Tucson  and  Yuma; 
Southern  California  -  Los  Angeles  and  San  Diego; 
Colorado  -  Denver,  Aurora,  Colorado  Springs. 
Durango  and  Fort  Collins;  Nevada  -  Reno/Sparks; 
New  Mexico  -  Albuquerque,  Gallup  and  Santa  Fe; 
Western  Texas  -  El  Paso,  Lubbock  and  Midland; 
and  Utah  -  Salt  Lake  City,  Provo  and  Sandy. 
Problems  of  water  supply  affecting  not  only  south- 
western cities  but  also  their  water  provider  and 
management  agencies  are  considered.  Commonly, 
these  agencies  serve  areas  far  larger  than  the  popu- 
lation of  the  largest  city  at  the  center  of  an  urban 
region  and  are  often  dependent  on  water  wholesal- 
ers serving  a  major  portion  of  a  state.  Several  of 
the  disputes  recorded  concern  the  policies  of  ex- 
panding water  service  areas  or  apportioning  such 
areas  between  multiple  jurisdictions.  Despite  the 
fact  that  cities  tend  to  structure  their  water  depart- 
ments in  similar  ways  and  often  face  comparable 
problems,  there  is  little  commonality  in  the  geo- 
graphic reach  of  water  service  areas  and  enough 
legal  differences  in  the  regimes  under  which  they 
operate  that  generalization  about  urban  water  man- 
agement agencies  and  experience  is  difficult.  Nev- 
ertheless, there  are  several  common  circumstances 
and  problems  apparent  in  reviewing  the  experience 
of  the  twenty  cities  surveyed.  These  circumstances 
and  problems  are  grouped  under  five  categories  (1) 
the  increasing  importance  of  cities  and  urban  con- 
stituencies in  relation  to  other  water  users;  (2) 
strategies  for  securing  new  supplies  and  managing 
existing  ones;  (3)  impacts  of  urban  water  decision- 
making on  urban  constituencies  in  such  areas  as 
pricing,  repayment  of  water  project  construction 
costs,  public  versus  private  ownership  of  water 
companies,  and  management  of  urban  growth;  (4) 
impacts  of  urban  strategies  on  rural  water  users 
and  other  constituencies  concerned  about  protec- 
tion of  rural  environments;  and  (5)  the  involvement 
in  decision-making  of  all  those  segments  of  the 
public  affected  by  urban  water  supply  and  manage- 
ment policies.  (Lantz-PTT) 
W88-06612 
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Water  Law  and  Institutions — Group  6E 


\\  mi  u  \M>  u.im  i  I  ii  ki    in  mi   WEST- 
ERN    VS.:     CONSERVATION,     REALLOCA 

HON.   \NI)  M  VRkl   is 

I  01  primurx  bibliographic  entrj  see  I  ield  >l 

\\  ss  061 


INSTITUTIONA1     IRWIIWORk    FOR    VGRI- 
C1IIIKM     WMI-R    CONSERVATION     \M) 

Rl   \l  I  ()(   MION    IN     Mil     WEST:    \    I'OI  10 

\\  U  isls. 

California  Unix  .  Santa  Barbara   Dept   of  Political 

Science 

For  primary  bibliographic  entrj  see  I  ield  61 

w  ss  0663 ; 


WATER  REALLOCATION,  MARKET  PROI 1- 
CIENCY,      AND      CONFLICTING      SOCIAL 

\  \l  l  is. 

New  Mexico  Uni\  .  Albuquerque,  Dept  of  Eco- 
nomics 

L.  Brown.  B.  McDonald,  J.  Tysseling.  and  C 
DuMars 

l\  Watei  and  Agriculture  in  the  Western  U.S.: 
Conservation,  Reallocation,  and  Markets,  West- 
view  Press.  Boulder,  Colorado.  1982  p  191-255,  2 
tab.  147  ref. 

Descriptors:  *Water  transfer,  'Water  conservation, 
*Water  allocation,  *Social  aspects.  'Institutional 
constraints,  Water  use  efficiency,  Irrigation  effi- 
ciency, Water  costs,  Water  rights.  Marketing. 
Water  policy.  Water  management.  Legal  aspects. 
Riparian  rights.  Water  law. 

The  principal  function  to  be  performed  by  western 
water  institutions  in  the  coming  decades  is  reallo- 
cation of  a  fully  appropriated  scarce  resource.  The 
institutions  will  face  increased  stress  as  new  de- 
mands are  loaded  on  top  of  old  habits,  customs. 
and  routines.  Water  rights  markets  are  becoming 
increasingly  proficient  in  strong  correlation  with 
increasing  prices  for  water  rights.  Pressures  associ- 
ated with  water  reallocation  are  creating  consider- 
able social  tension,  leading  to  extensive  litigation, 
and  demanding  increasing  political  attention  in  the 
West.  Some  lessons  may  be  learned  from  the  case 
studies  examined.  In  Arizona,  the  institutional 
structure  has  for  decades  strongly  favored  agricul- 
tural interests  through  the  riparian  groundwater 
doctrine  established  by  the  court  system.  Other 
states  should  emulate  Colorado  in  legalizing  the 
holding  of  water  rights  for  instream  purposes. 
Third  parties,  who  may  not  enter  directly  into  the 
bargain  struck  by  a  buyer  and  a  seller  of  water 
rights,  may  nevertheless  have  a  stake  in  the  out- 
come. The  equity  interest  of  third  parties  needs  to 
be  examined  and  clarified.  The  increasing  profi- 
ciency of  the  market  institutions  in  the  water  basins 
of  the  West  suggests  that  society  may  be  well 
served  if  it  can  find  means  for  accommodating  the 
noneconomic  values  of  society  through  the  mar- 
ketplace, as  has  occurred  with  instream  values  in 
Colorado,  rather  than  seeking  to  preserve  these 
values  bv  restricting  the  market  institution  itself. 
(See  also  W88-06632)  (Geiger-PTT) 
W88-06637 


I  Vsci  ipti  irs  Legislation  Legal  aspei  is.  Fresh 
watei  Wetlands  Protection  Vi  'Wetlunds,  New 
lersey.  Government.  Wutet  resources,  Watei  pol 
lution  prevention,  Preservation,  Statutes,  Develop- 
ment 

New  lersey's  Freshwater  Wetlands  Protection  Acl 
is  one  of  the  first  state  legislative  efforts  to  address 
i  verj  serious  problem:  diminishing  natural  re 
sources  and  creature  habitats,  Balancing  the  preser- 
vation of  natural  resources  and  tile  need  foi  real 
estate  development  has  in  the  last  lew  years 
proven  to  be  a  challenge  for  legislators  at  all  levels 
o(  government  Small  degrees  of  gray  area  have 
polarized  these  two  camps,  often  in  seemingly  uu- 

resolvable  conflict.  Although  the  federal  govern- 
ment,   through    the    Environmental     Protection 

Agency  (EPA),  has  established  guidelines  that  in- 
clude environmental  protection,  there  is  still  an 
important  need  for  detailed  regulation  focusing  on 
the  stale  and  local  areas.  Last  July.  Governor 
["nomas  H.  Kcan  signed  a  New  Jersey  bill  that 
imposes  substantial!)  more  stringent  regulations  in 
governing  the  state's  freshwater  wetlands  than  do 
the  present  federal  regulations  administered  b>  the 
U.S.  Army  Corps  of  Engineers  (USCOE)  under 
the  Clean  Water  Act.  Penalties  for  violating  the 
new  statute  are  substantial,  although  most  penalties 
are  dictated  by  federal  regulations  governing  dele- 
gation of  wetlands  jurisdiction  to  the  state.  For 
example,  the  law  provides  for  civil  and  criminal 
penalties  as  well  as  for  fines  of  up  to  S25.000  per 
day  for  willful  or  negligent  violations  and  $50,000 
per  day  upon  conviction  for  a  second  offense  In 
addition,  the  NJDEP  may  record  a  deed  restric- 
tion prohibiting  transfer  of  property  until  a  viola- 
tion is  corrected.  New  Jersey's  new  wetlands  law 
is  designed  to  protect  freshwater  wetlands  from 
development's  encroachment.  How  restrictive  the 
new  law  will  be  is  unknown  at  this  time.  However, 
it  is  expected,  to  dramatically  limit  future  develop- 
ment in  and  around  New  Jersey's  wetlands.  (Alex- 
ander-PTl  ) 
W88-06483 


ALTERNATE  CONCENTRATION  LIMIT 
GUIDANCE.  PART  1:  ACL  POLICY  AND  IN- 
FORMATION REQUIREMENTS. 

Environmental    Protection    Agency,    Washington. 

DC.  Office  of  Solid  Waste. 

For   primary    bibliographic    entry   see    Field    5G. 

W88-06552 


ANNUAL  REPORT:  1986. 

International  Inst,  for  Land  Reclamation  and  Im- 
provement. Wageningen  (Netherlands). 
International   Institute  for  Land  Reclamation  and 
Improvement.     Wageningen     (The     Netherlands). 
1987.  108  p. 

Descriptors:  "Land  reclamation,  'Irrigation,  'In- 
stitute for  Land  Reclamation  and  Improvement. 
'Annual  Report,  Institutions,  Organizations,  Agri- 
culture. Africa. 


I  I  I  II  I  Nl  DISI-OSM  VMIIIOI  I  DISINI  I  ( 
HON  SECTION  301(H)  PIKMIIS  \S  (  VSI 
sit  DIES, 

retry  lech.  Im  .  Bellcvue,  W  \ 

I    I    Mc(  rone 

IN     Disinfection    ol    Wuslewutei    I  ffluenis    and 

Sludges    Si. He  ol    tin     \n    ind    Ri  search    N  - 
iv ',  ,  <  dings  ol  ,i  (  "nl'  renci    hi  Id  Maj    '-9    l 
Miami,  Florida    1984    p  15  52,  9  fig,   I  lab    I  n  i 

Descriptors:  'Wastewatet  disposal.  *l  ffluents, 
•Wastewatei  treatment,  'Regulations,  Legal  as- 
pects, Coliforms,  Hydrogen  ion  concentration, 
Suspended  solids,  Biological  oxygen  demand, 
Public  health,  I  >isinfecl 

rhe  Federal  Watei  Pollution  Control  \c\   Vn I 

menls  of  1972  required  all  publicly  owned  treal 
menl  works  (POTWs)  hv  Jul)  I.  1977,  to  achii 
minimum  effluent  hunts  based  upon  capabilities  of 
secondary  treatment.  Initially  secondar)  treatment 
was  defined  by  the  LIS  EPA  in  terms  of  four 
conventional  parameters  biochemical  oxygen 
demand  (BOD),  suspended  solids  (SSl.  acidity/ 
alkalinity  (pH),  and  fecal  coliform  bacteria.  A 
number  of  large  municipalities  discharging  POTW 
effluents  to  the  ocean  maintained  thai  under  cer- 
tain conditions,  secondai  v  treatment  might  not  he 
necessary.  In  response  to  this  concern.  Congress 
added  Section  301(h)  to  the  Clean  Water  Act  in 
1977  to  provide  for  case-by-case  modifications  of 
the  secondary  treatment  requirements  for  POTWs 
discharging  into  marine  waters  1979  regulations 
prohibited  301(h)  modifications  for  less  than  pri- 
mary treatment,  prohibited  the  discharge  of 
sewage  sludge,  and  prohibited  301(h)  modifications 
for  those  POTWs  currently  achieving  secondary 
treatment.  Following  court  challenges.  Congress 
subsequently  passed  the  Municipal  Wastewater 
Treatment  Construction  Grant  Amendments  of 
1981  which  amended  301(h)  applicants  need  not 
have  an  existing  discharge  to  marine  waters,  appli- 
cants already  achieving  secondary  treatment  were 
allowed  to  apply,  the  discharge  of  sewage  sludge 
was  prohibited,  the  application  deadline  was  ex- 
tended to  December  29.  1982.  and  a  section  for- 
merly dealing  with  construction  grant  funds  were 
deleted.  In  order  to  be  granted  a  waiver  from 
secondary  treatment  requirements,  an  applicant 
must  be  able  to  demonstrate,  existence  of,  and 
compliance  with,  water  quality  standards;  protec- 
tion of  public  water  supplies;  protection  and  propa- 
gation of  balanced  indigenous  populations  of  bio- 
logical organisms;  allowance  of  recreational  activi- 
ties; establishment  of  a  suitable  monitoring  pro- 
gram; non-interference  with  other  point  sources  of 
pollutants;  establishment  of  a  satisfactory  toxics 
control  program;  and  acceptable  volume/pollutant 
discharge  limits.  (See  also  W88-06575)  (Lantz- 
PTT) 
W88-06578 


CADILLAC  DESERT:  THE  AMERICAN  WEST 
AND  ITS  DISAPPEARING  WATER, 

For   primary   bibliographic    entry    see   Field    6G. 
W88-0661O 


6E.  Water  Law  and  Institutions 


SDWA    AMENDMENTS:    EFFECTS    ON    THE 
WATER  INDUSTRY, 

Pirnie  (Malcolm).  Inc.,  Paramus,  NJ. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-06002 


EPA    ISSUES    INTERIM    SLUDGE    REGULA- 
TIONS, 

For  primary  bibliographic  entry  see  Field  5E. 
W88-06059 


NEW    JERSEY'S    FRESHWATER    WETLANDS 
PROTECTION  ACT, 

Pitney.  Hardin,  Kipp  and  Szuch.  Morristown,  NJ. 

L.  G.  Tubman. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,    Vol.    60.    No.    2.    p    176-179.   February 

1988. 


The  International  Institute  for  Land  Reclamation 
and  Improvement  (ILRI)  has  been  commissioned 
by  the  European  Economic  Community  (EEC)  to 
evaluate  EEC-sponsored  irrigation  projects  in 
Africa.  As  a  direct  follow-up  to  this  evaluation,  the 
EEC  called  a  meeting  of  representatives  of  its 
member  stales  and  some  50  delegates  from  African 
countries.  At  the  meeting,  which  was  held  in  An- 
tananarivo. Madagascar,  the  main  findings  of  the 
evaluation  were  incorporated  into  a  broader,  more 
policy-oriented  'Proposal  for  the  Basic  Principles 
in  the  Field  of  Agricultural  Irrigation  Operations'. 
Last  year's  'Annual  Report'  presented  an  article  on 
the  importance  of  taking  the  existing  farming 
system  as  a  basis  for  improving  agriculture.  Con- 
tinuing this  line  of  thought,  this  year's  'Annual 
Report'  presents  articles  on  improving  existing 
technologies  of  agricultural  water  management. 
ILRI  missions  abroad,  working  groups  and  confer- 
ences, publications,  articles,  reports,  and  organiza- 
tional events  are  also  given.  (See  W88-06573  thru 
W88-06574)  (Lantz-PTT) 
W88-06572 


SECOND  ANNUAL  PROGRESS  REPORT 
UNDER  THE  CHESAPEAKE  BAY  AGREE- 
MENT. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  as  PB87-205928. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
February  1987.  32  p. 

Descriptors:  'Chesapeake  Bay  Agreement.  'Insti- 
tutions. 'Chesapeake  Bay.  'Environmental  protec- 
tion. 'Water  pollution  prevention.  Monitoring. 
Water  pollution  sources.  Toxicity,  Legislation. 

During  the  operating  year,  the  Implementation 
Committee  of  the  Chesapeake  Executive  Council, 
and  its  subgroups  developed  an  agenda  called 
Phase  II  which  will  permit  the  refinement  of  cur- 
rent efforts,  and  to  design  and  implement  the  next 
generation  of  Bay  restoration  and  protection  pro- 
grams. Modeling  capabilities  to  assist  in  that  refine- 
ment have  been  improved.  The  monitoring  net- 
work established  m  1984  has  provided  a  new  base- 
line from  which  the  progress  of  cleanup  efforts  can 
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be  measured.  The  Council  began  to  develop  habi- 
tat and  living  resources  objectives  which,  when 
combined  with  monitoring  data  and  modeling  pro- 
jections, will  indicate  how  great  a  reduction  of 
nutrients  and  other  pollutants  is  required  to  bring 
hack  the  Bay.  New  toxics  initiatives  have  been 
launched  to  pinpoint  and  better  control  the  sources 
of  contaminants.  The  states  (Pennsylvania.  Mary- 
land. Virginia  and  the  District  of  Columbia)  have 
made  great  strides  in  delivering  programs  to 
reduce  the  loadings  of  nutrients  and  toxic  sub- 
stances to  tributaries  and  the  Bay  from  urban  and 
agricultural  nonpoint  sources.  The  Council  was 
politically  visible  in  1986  when  it  sought  to  influ- 
ence the  programs  of  the  1986  Farm  Bill  to  pro- 
mote maximum  effect  on  the  Bay.  The  Council 
was  among  the  first  to  recognize  the  problems  boat 
paints  containing  tributyltin  may  be  causing.  Bay 
Program  efforts  were  evaluated  publicly  when 
agencies  of  the  Implementation  Committee  and  the 
Citizens  Advisory  Committee  testified  before  a 
Congressional  hearing  in  June.  (See  also  W88- 
06619)  (Lantz-PTT) 
W88-06617 


CHOICES  FOR  THE  CHESAPEAKE:  AN 
ACTION  AGENDA. 

Available  from  the  National  Technical  Information 
Service.  Springfield.  VA.  22161.  as  PB87-205688. 
Price  codes:  A02  in  paper  copy.  A01  in  microfiche. 
1983  Chesapeake  Bay  Conference  Report,  (1983). 
21  p. 

Descriptors:  *Environmental  protection,  "Institu- 
tions. "Conferences,  "Chesapeake  Bay,  "Citizen's 
Program  for  the  Chesapeake  Bay.  Public  participa- 
tion.  Water  conservation.   Fisheries.   Monitoring. 

The  events  that  led  up  to  the  1983  Chesapeake  Bay 
Conference  and  the  actions  announced  publicly  at 
the  conference  are  described.  However,  it  would 
be  impossible  in  such  a  short  report  to  capture 
more  than  the  highlights  of  these  events.  For  that 
reason,  other  reports  and  publications  are  refer- 
enced throughout.  Topics  include:  habitats,  land 
activities,  water  activities,  fisheries  management, 
and  monitoring.  (Lantz-PTT) 
W88-06618 


WATER  AND  AGRICULTURE  IN  THE  WEST- 
ERN U.S.:  CONSERVATION,  REALLOCA- 
TION, AND  MARKETS. 

For  primary  bibliographic  entry  see  Field  3F. 
W88-06632 


INSTITUTIONAL  FRAMEWORK  FOR  AGRI- 
CULTURAL WATER  CONSERVATION  AND 
REALLOCATION  IN  THE  WEST:  A  POLICY 
ANALYSIS, 

California  Univ..  Santa  Barbara.  Dept.  of  Political 
Science. 
D.  Mann. 

IN:  Water  and  Agriculture  in  the  Western  U.S.: 
Conservation.  Reallocation,  and  Markets.  West- 
view  Press.  Boulder,  Colorado.  1982.  p  9-52,  56 
ref. 

Descriptors:  "Water  conservation.  "Water  policy, 
"Water  allocation.  "Western  United  States,  "Water 
rights.  "Water  law.  "Water  use  efficiency,  Irriga- 
tion efficiency.  Political  aspects.  Legal  aspects. 
Water  management.  Appropriation,  Water  trans- 
fer. Institutional  constraints. 

The  effort  to  achieve  agricultural  water  conserva- 
tion as  a  matter  of  public  policy  encounters  physi- 
cal, institutional,  and  definitional  complexity.  The 
physical  complexity  is  inherent  in  the  geology  and 
hydrology  of  any  given  region.  The  institutional 
complexity  reflects  both  the  physical  conditions 
and  the  goal-oriented  behavior  of  the  various  pop- 
ulations exploiting  the  water  resource.  The  defini- 
tional complexity  also  reflects  the  values  of  the 
various  interests  who  use  the  term  'conservation' 
as  a  weapon  in  their  political  arsenal.  The  achieve- 
ment of  gains  in  agricultural  water  conservation  is 
difficult  because  it  threatens  to  deprive  the  farmer 
of  water  without  providing  adequate  incentives 
and  compensation.  Two  strategies  may  be  adopted 
to  overcome  the  reluctance  to  conserve  water:  the 


bureaucratic  strategy,  and  the  market-oriented 
strategy.  The  bureaucratic  strategy  would  give 
more  precise  and  enforceable  definitions  of  benefi- 
cial use  and  better  administration  of  water  rights 
and  water  allocations.  The  market-oriented  strate- 
gy would  place  emphasis  on  the  allocation  of 
water  to  its  most  valued  uses  through  the  transfer 
of  water  rights  or  exchanges  of  water  through 
purchase,  lease,  and  rental  agreements.  The 
market-oriented  strategy  would  incorporate  bu- 
reaucratic elements  and  new  institutions  would  be 
created  or  old  institutions  would  take  on  new 
functions  of  executing  water  agreements.  (See  also 
W88-06632)  (Geiger-PTT) 
W88-06633 


FACTORS  UNDERLYING  IRRIGATION  EFFI- 
CIENCY IN  THE  TULARE  BASIN  OF  CALI- 
FORNIA, 

John  Muir  Inst.,  Berkeley,  CA.  Center  for  Natural 

Resource  Studies. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-06634 


NAVAJO  INDIAN  IRRIGATION  PROJECT:  A 
STUDY  OF  LEGAL,  POLITICAL,  AND  CUL- 
TURAL CONFLICT, 

New  Mexico  Univ.,  Albuquerque.  School  of  Law. 
C.  DuMars,  H.  Ingram,  R.  Little.  B.  Billy,  and  P. 
Reno. 

IN:  Water  and  Agriculture  in  the  Western  U.S.: 
Conservation,  Reallocation,  and  Markets,  West- 
view  Press,  Boulder,  Colorado.  1982.  p  107-135.  2 
tab,  109  ref. 

Descriptors:  "Water  rights,  "Irrigation  efficiency, 
"Water  conservation.  "Water  allocation.  "Water 
rights.  "Water  law,  "Irrigation  programs,  Water 
management.  Consumptive  use.  Social  aspects. 
Legal  aspects.  Political  aspects.  Beneficial  use, 
Sprinkler  irrigation.  Property  rights. 

The  history  of  the  Navajo  Indian  Irrigation 
Project  (NIIP)  and  the  current  controversy  that 
surrounds  it  are  discussed.  The  funding,  modifica- 
tion and  managemnt  of  NIIP  are  examined.  Argu- 
ments supporting  the  view  that  the  Navajos  have 
an  expansive  water  right  on  the  San  Juan  River  are 
given.  Other  contingencies  support  the  view  that 
Navajo  water  rights  are  limited  to  the  consumptive 
amount  necessary  to  irrigate  110,630  acres  using 
the  most  modern  method  of  irrigation  technology 
(sprinkler  irrigation).  Pursuit  of  the  objective  of 
water  conservation  by  the  Navajos  in  NIIP  has 
worked  against  Navajo  interests.  So  long  as  their 
right  to  divert  508.000  acre-feet  of  water  is  in 
question,  there  is  an  incentive  for  the  Navajos  to 
maximize  the  prospective  water  requirement  of 
NIIP.  To  contract  for  other  uses  may  be  tacit 
approval  of  the  argument  that  the  full  508.000 
acre-feet  might  not  be  usefully  employed  by  irri- 
gated agriculture  and  may  make  the  Navajo  case 
more  vulnerable.  Some  underlying  social  and  cul- 
tural issues  that  have  affected  the  NIIP  are  a 
general  lack  of  understanding  among  tribe  mem- 
bers about  the  project,  and  a  commitment  of  the 
Navajo  people  to  agriculture  as  opposed  to  energy 
development  on  their  land.  (See  also  W88-06632) 
(Geiger-PTT) 
W88-06635 


WILLINGNESS  TO  PLAY:  ANALYSIS  OF 
WATER  RESOURCES  DEVELOPMENT  IN  AR- 
IZONA, 

Arizona  Univ..  Tucson.  Dept.  of  Political  Science. 
H.  Ingram.  W.  E.  Martin,  and  N.  K.  Laney. 
IN:  Water  and  Agriculture  in  the  Western  U.S.: 
Conservation,  Reallocation,  and  Markets,  West- 
view  Press.  Boulder.  Colorado.  1982.  p  137-189,  2 
fig.  1  tab.  73  ref. 

Descriptors:  "Public  opinion.  "Water  resources  de- 
velopment, "Water  policy,  "Water  conservation. 
"Arizona,  Water  allocation.  Water  costs.  Public 
policy.  Public  participation.  Irrigation  districts. 
Cost  analysis,  Economic  aspects.  Risks.  Political 
aspects.  Dams.  Aqueducts. 

A  physical  description  of  the  Central  Arizona 
Project  (CAP),  its  political  background,  and  public 


opinion  about  the  CAP  are  presented  along  with  a 
review  of  farm  water  economics  from  1947  to 
1981.  A  survey  was  made  of  the  opinions  of  Arizo- 
na farmers  about  the  Central  Arizona  Project  in 
1979.  Results  are  presented  for  several  irrigation 
districts  within  the  CAP.  Most  of  the  farmers' 
long-standing  views  about  the  CAP  appear  lo  per- 
sist. Almost  unanimously,  the  farmers  believe  that 
the  CAP  will  be  good  for  them.  The  farmers  who 
seem  to  have  the  least  to  gain  are  the  most  emo- 
tional in  their  support.  The  conservation  regula- 
tions, so  significant  for  federal  officials,  are  of  little 
concern  to  the  Arizona  farmer.  Arizona  farmers  do 
try  to  conserve  water,  but  their  motivations  for 
doing  so  are  mostly  economic  ones.  It  is  hypoth- 
esized that  as  the  CAP  comes  closer  to  completion 
and  the  true  risks,  especially  the  regulatory  risks, 
for  farmers  become  more  obvious,  agricultural  in- 
terests will  exhibit  a  revitalized  political  unity  and 
insist  upon  changes  more  favorable  to  the  farmer. 
(See  also  W88-06632)  (Geiger-PTT) 
W88-06636 


BI-NATIONAL  DEVELOPMENT  OF  THE  CO- 
LUMBIA RIVER, 

Army  Engineer  District,  Portland,  OR. 

For  primary  bibliographic  entry  see  Field  8C. 

W88-06720 


HYDRO  DEVELOPMENT  ON  INTERNATION- 
AL RIVERS, 

For  primary  bibliographic  entry  see  Field  8C. 
W88-06722 

6G.  Ecologic  Impact  Of 
Water  Development 


WETLANDS:    FORTIFYING    FEDERAL    AND 
REGIONAL  COOPERATION, 

For   primary    bibliographic   entry   see    Field    5G. 
W88-06053 


COASTAL    WETLAND    MANAGEMENT:   THE 
ADVANCE  DESIGNATION  APPROACH, 

For   primary    bibliographic   entry   see    Field    5G. 
W88-06055 


IMPACT  OF  THE  HYDRODYNAMIC  CONDI- 
TIONS ON  THE  PRIMARY  PRODUCTION  IN 
AN  IMPOUNDED  RIVER, 

Karlsruhe  Univ.  (Germany.  F.R.).  Inst,  fuer  Sied- 

lungswasserwirtschaft. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-06064 


FACTORS  INFLUENCING  COASTAL  PROC- 
ESSES AND  ENGINEERING  DESIGN  ALONG 
THE  TEXAS  COAST, 

Texas  A  and  M  Univ..  College  Station.  Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-06072 


METHOD  FOR  MANAGING  RIVER  ABSTRAC- 
TIONS AND  PROTECTING  THE  ENVIRON- 
MENT, 

Humphreys  (Howard)  and   Partners.   Leatherhead 

(England). 

For  primary  bibliographic  entrv  see  Field  4A. 

W88-06200 


POTENTIAL  EFFECTS  OF  DREDGING  AC- 
TIVITIES AND  INCREASED  SILT  LOAD  ON 
THE  ST.  LUCIA  SYSTEM,  WITH  SPECIAL 
REFERENCE  TO  TURBIDITY  AND  THE  ES- 
TUARINE  FAUNA, 

Zululand  Univ..  Empangeni  (South  Africa).  Dept. 
of  Zoology. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-06223 
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STATISTICAL     F\  All  AllON     OF     FORMA- 
HON  DISTURBANCE  PRODUCED  11V  will 
CASING  INSTA1 1  \llo\  METHODS, 

c  leological  Sm  \  c> .  Denvei .  c  1 1 

For  primary  bibliographic  entry  see  Field  Mi 

w  ss  oo:s?' 


CHANGE-POINT  PROBLEM  FOR  A  SE- 
QUENCE  OF  BINOMIAL  RANDOM  V  ARIA- 
HI  FS. 

National  Water  Research  lust..  Burlington  (Ontar- 
io). 
For  primary  bibliographic  entry  sec  Field  7C. 

WSS-06503' 


NUTRIENT  TRENDS  AND  LAND  USE 
CHANGES  IN  SELECTED  WATERSHEDS  IN 
THE  LOWER  SUSQUEHANNA  RIVER  BASIN, 

Susquehanna  River  Basin  Commission.  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06548 


RESULTS  OF  TRENCH  MONITORING  AND 
SETTLING  POND  SITE  INSPECTIONS,  ORO- 
VILLE-TONASKET  UNIT,  OKANOGAN 
COUNTY,  WASHINGTON, 

Washington    State    Univ..    Pullman.    Center    for 

Northwest  Anthropology. 

K.  C.  Reid. 

Contributions  in  Cultural   Resource  Management 

Report  No.  21.  December  1987.  7  p.  1  fig,  14  ref. 

Descriptors:  'History.  'Settling  ponds.  *Site  selec- 
tion, 'Okanogan  County.  'Washington.  'Archae- 
ology, Anthropology,  Radar,  Magnetometer.  Re- 
sistivity, Radar.  Social  aspects. 

The  cultural  resource  management  problem  facing 
the  Bureau  of  Reclamation  with  its  construction 
works  along  the  Oroville-Tonasket  Unit  Extension 
(Washington)  is  that  the  intensive  surface  surveys 
of  1979  and  1981  have  failed  to  predict  the  pres- 
ence or  location  of  subsurface  archaeological  sites 
impacted  by  trenching  in  1983.  1985.  and  1986.  It  is 
recommended  that  this  problem  be  addressed 
through  a  combination  of  mechanical  trenching 
and  remote  sensing  technology.  The  Bureau  of 
Reclamation  has  an  in-house  capability  to  make 
electrical  resistivity  surveys,  and  has  done  geologi- 
cal prospecting  with  a  Bison  Model  2350  Resistivi- 
ty Meter  and  Weaver  Electrode  combination  along 
the  pipeline  distribution  system.  The  proton  mag- 
netometer is  capable  of  detecting  thermal  features 
such  as  fire-cracked  rock  hearths,  ceramic  scatters, 
and  even  campfire  locations  that  have  not  been 
banked  or  layered  with  rocks,  providing  they  have 
been  rekindled  in  the  same  place  several  times. 
Ground  penetrating  radar  is  the  most  recent  devel- 
opment in  archaeo-geophysical  prospecting. 
Remote  sensing  would  be  inappropriate  at  Tanas- 
ket,  where  the  artifacts  are  intermixed  in  potential- 
ly secondary  context  in  the  glacial  outwash.  and  at 
Ellisforde,  where  old  root  casts  in  the  orchard 
would  probably  transmit  more  noise  than  signal. 
Impacts  to  the  lithic  scatter  at  Tonasket  could  be 
mitigated  by  mapping  and  surface  collection.  At 
Ellisforde.  no  artifacts  were  found  within  the  or- 
chard covered  impact  area,  but  they  were  noted 
immediately  to  the  northwest  and  southeast.  Sub- 
surface investigations  within  the  orchard  should 
include  either  test  pit  sampling  at  not  <  5  m 
intervals,  or  use  of  a  narrow/shallow  trenching 
machine  such  as  a  ditchwitch  between  tree  rows. 
Screening  of  backdirt  should  be  done  in  either 
case.  (Lantz-PTT) 
W88-06553 


SETTLEMENT  AND  SUBSISTENCE  AT  SAN 
SEBASTIAN:  A  DESERT  OASIS  ON  SAN 
FELIPE  CREEK,  IMPERIAL  COUNTY,  CALI- 
FORNIA, 

Mooney  (Brian  F.)  Associates,  San  Diego,  CA. 
J.  Schaefer,  L.  J.  Bean,  and  C.  M.  Elling. 
Volume  I  -  Technical  Report  No.  8702-417,  De- 
cember 18.  1987.  201  p,  20  fig,  12  tab,  27  ref,  2 
append.  Bureau  of  Reclamation  Contract  No.  7- 
CS-30-05210. 


Descriptors:  *  I  lisioi  > .  *s.in  Sebastian,  *San  I  elipe 
Creek,  'California,  'Archaeology,  Social  aspects. 

hull. ins 

A  class  ill   intensive  survey  was  conducted  of 

three  sections  of  previously  private  land  that  have 

been  transferred  to  the  public  sectoi  I  Ins  area  is 
centered  on  the  site  of  San  Sebastian,  a  large  desert 
Kumeyaay  settlement  tli.it  was  visited  by  the  early 
Spanish    explorers    De    All/a.    (iarces.    Font,    and 

I  ages  Fifty-seven  sites  were  documented,  within 
which  were  recorded  numerous  general  activity 
campsites,  hearths,  middens,  h t hie  and  shard  scat- 
ters, cremations,  and  other  features.  A  detailed 
review  of  the  local  oasis-like  environment  is  pro- 
vided to  reconstruct  the  potential  food  resources 
available  to  the  native  population.  Correlations  of 
site  type  and  habitat  show  a  clear  preference  for 
areas  that  are  close  to  mesquite  dunes,  mesquite 
woodlands,  and  adjacent  alkali  flats  near  perennial 
streams  and  springs.  An  intensive  review  of  ethno- 
historic  sources  is  also  provided  to  reconstruct  the 
social,  political,  and  economic  basis  of  the  commu- 
nity. These  sources,  with  limited  ethnographic 
interviews,  are  used  to  infer  a  spring-summer  tem- 
porary camp  complex  at  the  site.  (Author's  ab- 
stract) 
W88-06554 


RESULTS  OF  A  CLASS  II  STRATIFIED 
SAMPLE  SURVEY  FOR  CULTURAL  RE- 
SOURCES IN  SPRING  CANYON,  LAKE  MEAD 
NATIONAL  RECREATION  AREA,  AND  HUA- 
LAPAI  WASH,  MOHAVE  COUNTY,  ARIZONA, 
Mooney  (Brian  F.)  Associates,  San  Diego.  CA. 
J.  Schaefer,  and  C.  M.  Elling. 

Technical  Report  No.  8707-443B,  January  5,  1988. 
93  p,  12  fig,  2  tab,  52  ref.  Bureau  of  Reclamation 
Contract  No.  7-SQ-30-1 1570. 

Descriptors:  'History,  'Lake  Mead,  'Spring 
County,  'Arizona,  'Archaeology,  Social  aspects, 
Mohave  Desert,  Quaternary  period.  Geological 
terraces.  Paleohydrology. 

A  20%  stratified  random  sample  survey  was  un- 
dertaken in  the  8,000  acre  proposed  Spring  Canyon 
Pumped-Storage  Reservoir  and  Transmission  Line 
Project  Area.  A  total  of  1.600  acres  were  investi- 
gated using  80-acre  sample  units  stratified  by  geo- 
morphology  and  vegetation.  A  total  of  15  sites 
were  found  and  recorded.  These  included  five 
prehistoric  lithic  quarries  on  Quaternary  Paleo- 
river  terraces.  Also  found  were  four  lithic  scatters, 
two  small  temporary  camps,  a  rock  art  site,  and  a 
pot  drop.  Two  unusual  artifacts  were  an  obvoid 
obsidian  biface  that  may  derive  from  the  Ash  Fork 
region  and  a  Alameda  Brown  Ware  pot  drop  asso- 
ciated with  the  Sinagua  Culture.  A  review  of  cul- 
tural ecology  and  culture  history  suggested  that 
Spring  Canyon  was  an  area  of  limited  short-term 
resource  exploitation.  This  view  was  verified  by 
survey  results  but  these  results  also  indicated  that 
peoples  using  the  Canyon  were  involved  in  long 
distance  transit,  trade,  and  culture  contact.  Signifi- 
cance assessments  are  made  for  documented  sites 
and  recommendations  are  given  for  additional 
survey  in  those  areas  that  have  the  potential  for 
additional  cultural  resource  locations.  (Author's 
abstract) 
W88-06555 


LIMITED  TESTING  AT  LA854,  DONA  ANA 
COUNTY,  NEW  MEXICO, 

Bureau  of  Reclamation.  Amarillo,  TX. 

M.  Etchieson. 

December  1987.  16  p.  11  fig,  1  tab.  4  ref,  append 

Descriptors:  'History,  'Dona  Ana  County,  'New 
Mexico,  'Archaeology,  Site  selection.  Social  as- 
pects, Rio  Grande  River. 

Originally  recorded  about  1932,  site  LA854  was 
re-examined  by  Bureau  of  Reclamation  archaeolo- 
gists in  early  1987  due  to  the  existence  of  an 
unauthorized  borrow  pit  and  the  possibility  of  re- 
turning a  parcel  of  land  at  this  location  to  the 
Bureau  of  Land  Management.  The  Reclamation  re- 
examination found  that  LA854  is  a  large,  late  pre- 
historic site  and  that  it  was  being  impacted  by  four 
activities:  landfill/dumping,  a  borrow  pit,  off-road 


vehicular  activity,  and  erosion    Reclamation   re 

turned  to  the  site  a  short  tune  latei  to  mon   adi 
quale!)  record  and  lesl  probable  features  lo 
during  the  initial  reconnaissance  One  ol  these  fea 
tines  was  a  probable  burial    Reclamation's  limited 
investigations  on  sue  I  asm  have  revealed  several 

important  points  about  the  sue  and  Hs  potential  foi 

providing  important   information  lor  the  Mesilla 
Valley  portion  of  the  Rio  Grande  Valley    First, 

tins  work  has  demonstrated  that  the  site  still  con- 
tains intact  and  undisturbed  deposits,  even  within 
those  areas  most  severely  disturbed  Second,  the 
work  has  documented  that  the  tiray  slams  scattered 
across  the  various  knolls  are  likely  lo  he  trash- 
filled  pithouse  depressions.  Third,  that  work  has 
provided  good  radiocarbon  dates  with  associated 
features  and  ceramic  types  Fourth,  the  work  has 
demonstrated  that  the  site  is  significant  in  terms  of 
the  information  it  could  provide  and  is  worthy  of 
increased  protection.  (Lantz-PTT) 
W88-06557 


HOHOKAM  SETTLEMENT  ALONG  THE 
SLOPES  OF  THE  PICACHO  MOUNTAINS: 
MATERIAL  CULTURE.  TUCSON  AQUEDUCT 
PROJECT. 

Museum  of  Northern  Arizona,  Inc.,  Flagstaff. 
Available  from  the  National  Technical  Information 
Service,  Springfield.  VA.  22161.  as  PB88-176409. 
Price  codes:  A 18  in  paper  copy.  A01  in  microfiche. 
MNA  Research  Paper  35,  Volume  4.  1988.  386  p. 
21  fig,  108  tab.  31  plates.  69  ref.  2  append.  Edited 
by  Martha  M.  Callahan.  Bureau  of  Reclamation 
Contract  No.  3-CS-30-00790. 

Descriptors:  'Archaeology.  'History,  'Tucson, 
'Hohokam,  Aqueduct.  Arizona.  Social  aspects.  In- 
dians. Picacho  Mountains,  Ceramics,  Artifacts. 

This  is  the  fourth  volume  in  the  Tucson  Aqueduct 
Project.  Phase  A  series  reporting  on  archaeologi- 
cal investigations  at  over  50  primarily  Hohokam 
sites  in  south-central  Arizona.  Each  chapter  in  this 
volume  incorporates  the  research  focus,  methodol- 
ogy and  results  of  the  analysis  of  one  of  the  artifac- 
tual  or  material  sets  resulting  from  these  investiga- 
tions. The  general  ceramic  analysis,  conducted  on 
over  159,000  sherds,  provided  the  basic  descriptive 
and  comparative  data  and  allowed  the  ceramic 
sedation  of  a  large  proportion  of  the  sites  and 
features.  The  undecorated  ceramics  were  sorted 
into  four  varieties,  three  of  which  were  found  to  be 
technologically  distinct  and  temporally  diagnostic. 
An  intensive  attribute  analysis  was  then  conducted 
on  a  reduced  sample  of  sherds.  Evidence  from 
refiring  experiments,  recovered  clays,  unfired  ves- 
sels and  ceramic  tool  kits,  and  data  gained  from  the 
petrographic  analysis  of  40  samples  indicate  that 
much  of  the  undecorated  ceramics  and  some  of  the 
buffwares  were  locally  produced.  The  ground  and 
flaked  stone  artifacts  are  described  and  evaluated 
in  Chapters  2  and  3,  respectively.  The  ground 
stone  inventory  was  found  to  contain  food  process- 
ing tools  similar  to  other  peripheral  sites.  Differ- 
ences were  documented  between  the  Brady  Wash 
and  Picacho  localities,  including  the  intensity  of 
agave  exploitation.  Intriguing  differences  were 
noted  in  the  flaked  stone  material  procurement 
strategies  between  the  Brady  Wash  and  Picacho 
localities.  An  x-ray  fluorescence  analysis  of  a 
sample  of  recovered  obsidian  resulted  in  the  identi- 
fication of  seven  distinct  sources.  Chapters  4  and  5 
detail  the  results  of  the  analyses  of  the  project's 
shell  and  worked  bone  assemblages.  Neither  of 
these  resources  were  heavily  exploited  by  the  Ho- 
hokam living  in  the  project  area.  (Author's  ab- 
stract) 
W88-06585 


CLOSED  BASIN  OF  COLORADO'S  SAN  LUIS 
VALLEY:  BUREAU  OF  RECLAMATION  AR- 
CHAEOLOGICAL INVESTIGATIONS  1976- 
1986, 

Bureau  of  Reclamation.  Amarillo,  TX.  Southwest 

Region. 

V.  T.  Button. 

Available  from  the  National  Technical  Information 

Service.  Springfield.  VA.  22161.  as  PB88-159017. 

Price  codes:  All  in  paper  copy,  A01  in  microfiche 

August  1987.  225  p.  47  fig,  20  tab.  76  ref.  append. 
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Field  6— WATER  RESOURCES  PLANNING 

Group  6G — Ecologic  Impact  Of  Water  Development 


Descriptors:  *ArchaeoIogy.  "History.  'Colorado. 
"San  Luis  Valley.  Social  aspects.  Rio  Grande.  Ar- 
tifacts. 

Results  of  20.000  acres  of  archaeological  survey 
are  presented.  The  survey  provided  data  needed  by 
a  Federal  construction  project  on  the  floor  of  the 
San  Luis  Valley,  near  the  head  of  the  Rio  Grande 
in  south-central  Colorado.  The  survey  describes 
thousands  of  acres  of  low-density  lit h io  scatters 
which  follow  the  edges  of  the  wetlands  of  the 
central  valley  floor  (the  Closed  Basin).  The  scat- 
ters are  interpreted  as  the  result  of  ephemeral 
subsistence-related  activities  of  Clovis  through 
Protohistoric  peoples.  Program  innovations  in 
computerized  data  storage  and  quadrat  (nonsite) 
recording  methods  are  assessed.  (Author's  ab- 
stract) 
W88-06586 


HYDROLOGY  OF  THE  NILE  BASIN, 

International  Inst,  of  Hydraulic  and  Environmental 

Engineering.  Delft  (Netherlands). 

For  primary  bibliographic  entry  see  Field  2A. 

W88-06608 


WESTERN  WATER  MADE  SIMPLE. 

Island  Press.  Washington.  DC.  1987.  237  p. 

Descriptors:  *Water  resources  development,  "Eco- 
systems,  "Hydrologic  budget.  Legislation,  Colora- 
do River,  Columbia  River.  Missouri  River.  Water 
conservation. 

Four  special  issues  of  the  serial  High  Country 
News,  from  the  fall  of  1986,  are  reprinted.  These 
issues  were  about  the  massive  and  intimidating 
subject  of  Western  water.  These  special  issues  fo- 
cussed  on  the  three  major  Western  river  basins:  the 
Colorado,  the  Columbia,  and  the  Missouri.  The 
major  themes  are:  (1)  that  Western  water  can.  and 
must,  be  understood  by  the  nonspecialist;  (2)  that 
the  Columbia  River  is  in  an  age  of  reform;  (3)  that 
the  Missouri  River  and  the  land  it  drains  are  in 
limbo;  and  (4)  that  the  Colorado  River  can  best  be 
understood  as  plumbing.  (Lantz-PTT) 
W88-06609 


CADILLAC  DESERT:  THE  AMERICAN  WEST 
AND  ITS  DISAPPEARING  WATER, 

M.  Reisner. 

Viking   Penguin.    Inc..   New   York.    1986.    582   p. 

Descriptors:  *Arid  regions,  *Water  resources  de- 
velopment. *Bureau  of  Reclamation.  *Water 
supply.  *Water  shortage.  Institutions,  Water  scar- 
city. Dams.  Economic  aspects.  Water  transfer. 

The  growth  of  the  Bureau  of  Reclamation  is  docu- 
mented. The  ideal  embodiment  of  FDR's  public- 
works  program  during  the  1930s  and  1940s,  the 
Bureau  was  responsible  for  some  of  the  most  stu- 
pendous engineering  feats  America  has  witnessed. 
Hoover,  Shasta,  and  Grand  Coulee  dams  created 
jobs  for  hundreds  of  thousands,  transformed  arid 
expanses  into  fertile  soil,  and  generated  enough 
cheap  hydroelectricity  for  towns  to  burgeon  into 
cities.  And  yet  the  West's  water  shortage  has  only 
worsened.  The  Bureau's  response  has  been  a  series 
of  Utopian  schemes:  flood  the  Grand  Canyon,  build 
multibilhon-dollar  aqueducts  to  carry  water  from 
as  far  away  as  Alaska,  divert  the  Mississippi  into  a 
man-made  river  that  would  travel  1.200  miles  and 
3.600  feet  uphill.  The  pork  barrel  system  and  how 
almost  all  Western  politicians  have  accepted  the 
Bureau's  promises  of  economic  and  ecological  ben- 
efit is  discussed.  Finally,  a  bleak  portrait  of  the 
future  the  West  faces  is  offered:  over  the  next  50 
years,  millions  of  acres  of  America's  most  produc- 
tive farmland  will  be  abandoned  due  to  the  exhaus- 
tion of  groundwater  reserves;  within  centuries, 
perhaps  within  decades,  hundreds  of  reservoirs 
will  silt  up,  turning  to  mud  and  renewing  the 
dangers  of  floods;  more  and  more  soil  and  irrigated 
water  is  being  contaminated  by  salt  -  the  downfall 
of  nearly  every  previous  desert  civilization.  The 
natural  resources  of  the  West,  sparse  to  begin  with, 
have  been  stretched,  exploited,  and  depleted. 
(Lantz-PTT) 
W88-06610 


ENDANGERED  RIVERS  AND  THE  CONSER- 
VATION MOVEMENT. 

T.  Palmer. 

University  of  California  Press.  Berkeley.   1986.  316 

p.  40  photos.  346  refs. 

Descriptors:  "Environmental  protection,  *River 
systems.  "Conservation.  "Public  participation. 
Rivers.  Ecology.  Scenery.  Aesthetics.  Recreation. 

Dams  have  been  built  since  early  in  the  nation's 
history,  and  they  now  block  tens  of  thousands  of 
streams.  The  growth  of  the  movement  to  save 
rivers  and  the  development  of  a  national  con- 
sciousness that  values  rivers  for  wildlife,  farms, 
fisheries,  parks,  wilderness,  recreation,  and  as  ref- 
uges from  the  urban  world  traced.  Struggles  over 
the  Colorado.  Yellowstone.  Yukon,  Hudson.  Dela- 
ware, Potomac,  and  dozens  of  other  rivers  have 
helped  shape  the  environmental  movement  and 
bring  a  new  epoch  in  the  management  of  natural 
resources.  This  account  is  based  on  hundreds  of 
interviews  as  well  as  on  written  records,  and  it 
includes  dramatic  stories  of  the  growing  success  in 
river  protection,  culminating  in  the  National  Wild 
and  Scenic  Rivers  System.  (Lantz-PTT) 
W88-06629 


HUDSON:   A   GUIDEBOOK   TO   THE   RIVER, 

Hudson   River   Maritime  Center.   Inc..   Kingston. 

NY. 

For  primary  bibliographic  entry  see  Field  6B. 

W88-06630 


FISHERIES  RESEARCH  IN  THE  HUDSON 
RIVER. 

Hudson  River  Environmental  Society.  New  York. 
State  University  of  New  York  Press.  Albany.  1988. 
407  p.  Edited  by  C.  Lavett  Smith. 

Descriptors:  "Fisheries,  "Water  pollution  effects, 
"Environmental  impact  statement.  "Hudson  River, 
"Environmental  effects.  Ecological  effects.  Stur- 
geon, Dam  effects.  Pesticides.  Polychlorinated  bi- 
phenyls.  Food  chains.  Bass.  Perch,  Estuaries. 
Marine  animals,  Path  of  pollutants. 

A  selection  of  conference  papers  that  deal  with 
fisheries  issues  of  the  Hudson  River  System,  it 
includes  a  guide  to  data  bases  compiled  by  utility- 
sponsored  research  in  the  Hudson  River  Estuary, 
as  well  as  sections  on  striped  bass  and  white  perch, 
sturgeons,  river  herrings,  tomcod,  food  chains,  pol- 
lution, and  a  management  strategy  for  the  Atlantic 
sturgeon  fishery.  Papers  on  striped  bass  and  white 
perch  examine  the  following  topics:  commercial 
fishery  for  striped  bass  in  the  Hudson  River,  1931- 
1980;  age-specific  variation  in  reproductive  effort 
in  female  Hudson  River  striped  bass:  feeding  selec- 
tivity of  larval  striped  bass  and  white  perch  in  the 
Peekskill  Region  of  the  Hudson  River;  and  pat- 
terns of  movement  of  striped  bass  and  white  perch 
larvae  in  the  Hudson  River  Estuary.  One  paper 
deals  with  the  biology  of  shortnose  sturgeon  in  the 
Hudson  River  Estuary.  The  section  on  river  her- 
ring deals  with  the  distributions  and  movement  of 
the  early  life  stages  of  three  species  of  Alosa  in  the 
Hudson  River,  with  comments  on  mechanisms  to 
reduce  interspecific  competition.  One  paper  exam- 
ines the  life  history  of  Atlantic  tomcod,  Microga- 
dus  tomcod,  in  the  Hudson  River  Estuary,  with 
emphasis  on  spatio-temporal  distribution  and 
movements.  Another  paper  on  food  chains  dis- 
cusses food  habits  of  the  amphipod  Gammarus 
tigrinus  in  the  Hudson  River  and  the  effects  of  diet 
upon  its  growth  and  reproduction.  The  section  on 
pollution  covers  the  following  topics:  heavy  metals 
in  finfish  and  selected  macroinvertebrates  of  the 
Lower  Hudson  River  Estuary;  recent  dissolved 
oxygen  trends  in  the  Hudson  River;  PCB  patterns 
in  Hudson  River  fish  (resident  freshwater  species); 
and  PCB  patterns  in  Hudson  River  fish  (migrant 
and  marine  species).  (See  W88-06639  thru  W88- 
06650)  (Geiger-PTT) 
W88-06638 


SEISMICITY     AROUND     BRAZILIAN     DAM 
RESERVOIRS, 

University  of  Western  Ontario.  London.  Dept.  of 
Geology. 


P.  E.  F.  P.  Coelho. 

Environmental  Geology  and  Water  Sciences 
EGWSEI.  Vol.  10,  No.  3.  p  149-158.  1987.  6  fii>.  2 
tab.  9  ref. 

Descriptors:  "Seismology.  "Earthquakes.  "Reser- 
voir  sites,    "Dam    effects.    Brazil.    Pore   pressure. 

More  than  30  cases  of  seismicity  associated  with 
dam  reservoir  sites  are  known  throughout  the 
world.  Despite  the  lack  of  data  in  some  areas, 
where  seismicity  occurred  after  reservoir  im- 
pounding, there  have  been  distinct  seismic  patterns 
observed  in  seismic  areas  after  dam  projects  im- 
plantation. This  has  demonstrated  that  reservoir 
loading  can  trigger  earthquakes.  A  mechanism  of 
earthquake  generation  by  reservoir  impounding  is 
proposed  with  particular  application  to  the  Brazil- 
ian cases  and  to  areas  subject  to  low  confining 
stress  conditions  in  stable  regions.  Six  artificial 
lakes  are  described  and  the  associated  earthquake 
sources  are  discussed  in  terms  of  natural  or  in- 
duced seismicity.  Earthquake  monitoring  in  Brazil 
up  to  1967,  when  Brasilia's  seismological  station 
started  operation,  was  mainly  based  in  personal 
communications  to  the  media.  Therefore,  there  is  a 
general  lack  of  seismic  records  in  relatively  unin- 
habited areas,  making  it  difficult  to  establish  a 
seismic  risk  classification  for  the  territory  and  to 
distinguish  natural  from  induced  seismicity.  De- 
spite this,  cases  reported  have  shown  an  alteration 
of  the  original  seismic  stability  in  dam  sites,  after 
reservoir  loading,  as  observed  by  the  inhabitants  or 
records  from  Brasilia's  seismological  station.  All 
cases  appear  to  be  related  to  an  increase  in  pore 
pressure  in  permeable  rocks  or  fracture  zones 
which  are  confined  between  impermeable  rock 
slabs  of  more  competent  rock.  It  is  apparent  that 
some  cases  show  some  participation  of  high  residu- 
al stress  conditions  in  the  area.  (Author's  abstract) 
W88-06777 
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EXTENT  OF  FOREST  DECLINE  IN  EUROPE, 

For  primary  bibliographic  entry  see  Field  5C. 
W88-06054 


SEPARATION  AND  DETERMINATION  OF 
TRACES  OF  HEAVY  METALS  COMPLEXED 
WITH  HUMIC  SUBSTANCES  IN  RIVER 
WATERS  BY  SORPTION  ON  INDIUM-TREAT- 
ED AMBERLITE  XAD-2  RESIN, 
Nagoya  Univ.  (Japan).  Faculty  of  Engineering. 
M.  Hiraide.  T.  Arima.  and  A.  Mizuike. 
Analytica  Chimica  Acta  ACACAM,  Vol.  200,  No. 
1.  p  171-179,  September  1.  1987.  3  fig,  4  tab,  14  ref. 

Descriptors:  "Water  analysis,  "Chemical  analysis, 
"Quantitative  analysis,  "Humic  acids,  "Separation 
techniques,  "Trace  metals.  "Heavy  metals.  "De- 
composing organic  matter,  "Sorption.  "Atomic  ab- 
sorption spectroscopy.  Resins,  Amberlite  resin.  Ri- 
parian waters.  Cation  exchange.  Rivers,  Fulvic 
acids. 

A  nonionic  macroreticular  styrene/divinylbenzene 
copolymer,  Amberlite  XAD-2.  resin  was  pulver- 
ized to  1-10  micrometers  and  treated  with  indium 
ions  to  saturate  traces  of  cation  exchange  sites  for 
the  quantitative  separation  of  Humic  complexes 
from  cations.  A  100  ml  filtered  sample  was  passed 
through  an  indium-treated  XAD-2  column  (16  mm 
diameter,  5  mm  tall)  at  pH  5  at  a  flow  rate  of  2  ml/ 
min  to  sorb  heavy  metals  complexed  with  humic 
and  fulvic  acids.  Inorganic  cations  and  anions, 
EDTA  complexes  and  colloidal  hydrated  iron(lll) 
oxide  were  not  retained  on  the  column  at  all.  The 
heavy  metals  sorbed  on  the  column  were  then 
ultrasonically  desorbed  with  0.5  M  nitric  acid  and 
determined  by  graphite-furnace  atomic  absorption 
spectrometry.  The  results  for  two  river  water  sam- 
ples are  in  good  agreement  with  those  obtained 
when  the  macroreticular  weak-base  anion-ex- 
changer  DEAE-Sephadex  A-25  was  used.  (Au- 
thor's abstract) 
W88-06I32 
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RESOURCES  DATA— Field  7 


Network  Design — Group  7A 


Ml    vin    sl\ll     MODI  I     FOR    1)11  I  HON    IN         W88-0630I 

WATER  NE  l  works, 

rechnion     Israel  Insi    of  recto.,  Haifa    Depl    ol 

Agricultural  Engineei  iujj 

M  Shah,  and  e  i  Sinai 

Journal  of  Hydraulic  Engineering  JHEND8,  V  ol 

114.  No.  2.  p  192-206.  February   h'ss  4  I'm.  4  tab 

Wref 


Descriptors  'Stead)  flow,  'Water  circulation, 
•Watei  distribution,  'Networks,  'Hydrologic 
models,   Mathematical  equations,   Water  quality, 

1  low  discharge.  Mixing.  Salinity.  Dissolved  solids 

This  paper  describes  a  technique  for  the  solution  of 
stead)  state  Hows  in  a  multi-quality  water  distribu- 
tion system.  lite  model  presented  here  is  capable 
of  solving  for  the  heads.  Hows,  and  salt  or  ion 
concentrations  in  looped  networks,  it  uses  the  con- 
cept of  mixing  various  qualities  of  water  within  the 

same  network  to  obtain  the  desired  qualities  at  the 
consumer  outlets.  This  method  offers  an  alterna- 
tive to  the  expensive  dual  or  multiple  water  distri- 
bution system.  The  model  is  based  on  the  nodal 
equations  and  the  user  may  specify  the  head,  the 
llow.  or  the  salinity  at  the  consumer  outlets.  Unlike 
conventional  network  solvers,  this  model  reformu- 
lates parts  of  the  equations  due  to  changes  in  flow 
direction.  It  is  therefore  capable  of  simulating 
solute  flow  in  complex  looped  networks  where  the 
flow  direction  is  not  known  prior  to  the  solution  of 
the  governing  set  of  nonlinear  equations.  A  case 
study  for  a  rural  water  distribution  system  is  given 
to  demonstrate  that  feasibility  of  application  of 
such  a  model  to  practical  cases.  (Author's  abstract) 
W88-06214 


APPROACHES  FOR  EVALUATING  ENVIRON- 
MENTAL QUALITY;  SCIENTIFIC  PROBLEMS 
AND  MANAGEMENT  NEEDS, 

Southern     California     Coastal     Water     Research 

Project.  Long  Beach. 

For   primary    bibliographic   entry   see   Field    5G. 

W88-06300 


REVIEW  OF  MONITORING  STRATEGIES 
AND  ASSESSMENTS  OF  ESTUARINE  POLLU- 
TION, 

National  Marine  Fisheries  Service,  Woods  Hole. 

MA.  Northeast  Fisheries  Center. 

J.  B.  Pearce,  and  L.  Despres-Patanjo. 

Aquatic  Toxicology  AQTODG.  Vol.   11.  Special 

Issue,   No.    3/4,   p   323-343,    1988.    3   fig,   49   ref. 

Descriptors:  'Water  quality  control.  'Estuaries, 
*Data  acquisition,  'Literature  review,  'Monitor- 
ing,  Fate  of  pollutants.   Water   pollution   effects. 

About  20  years  ago  preliminary  recommendations 
were  made  for  establishing  formalized  monitoring 
programs  in  marine  and  estuarine  habitats.  Devel- 
opment of  appropriate  compliance  monitoring 
techniques  was  emphasized.  Efforts  were  initiated 
to  insure  that  management  and  pollution  abatement 
programs  resulted  in  reduction  of  contaminant 
loading.  In  the  1970s  strategies  for  long-term  moni- 
toring of  the  effects  of  contaminants  on  marine 
species  were  developed.  High  priority  was  placed 
on  understanding  the  fates  of  contaminants  and  the 
consequences  of  physical  degradation  as  tidal 
waters  moved  materials  from  riverine  systems 
through  estuaries  to  coastal  zones.  Recent  strate- 
gies are  illustrated  by  the  NOAA  National  Status 
and  Trends  Program  and  the  Northeast  Monitor- 
ing Program.  Recently,  several  agencies  have 
stressed  the  development  of  hazard  or  risk  assess- 
ments in  regard  to  inorganic  and  organic  contami- 
nants and  gross  categories  of  complex  wastes.  Ef- 
fective management  of  aquatic  resources  depends 
on  an  ability  to  relate  results  from  laboratory  re- 
search and  field  experiments  to  data  from  monitor- 
ing of  contaminants  and  effects  on  fisheries  and 
other  resources.  Preliminary  strategies  are  avail- 
able which  permit  scientists  to  trace  long-term 
changes  in  contaminant  loading,  fates  of  contami- 
nants, and  consequences  as  contaminants  enter  bio- 
logical systems.  The  most  pressing  need  is  to  de- 
velop an  interagency  consensus  for  standard  proce- 
dures and  criteria  for  assessing  habitat  changes  and 
effects  and  for  dictating  actions  for  pollution  con- 
trol. (Cassar-PTT) 


FIELD  SAMPLING  IN  ESTUARIES:  llll  RE- 
LATIONSHIP OF  SCALE  TO  VARIABILITY, 

Florida  State  Univ.,  rallahassee  Centei  foi  Aqual 

le  Research  and  Resource  Management 

K  .1   1  i\  ingston. 

Estuaries  isit  DO,  Vol  10,  No.  3.  p  194-207, 
September  i')S7  10  fig.  2  tab,  2<J  ref  EPA  Gram 
No.  CR812053-01. 


.Descriptors:  'Estuaries,  'Network  design.  'Sam- 
pling, 'Field  tests.  'Scale  effects,  'Spatial  distribu- 
tion,  'Temporal   distribution,   Apalachicola   Hay. 

Florida.  Fish.  Invertebrates,  Statistical  analysis, 
Data  acquisition. 

The  spatial  temporal  sealing  problem  (i.e.,  ruling  a 
given  research  question  lo  the  dimensions  of  varia- 
bility of  the  study  area)  is  particularly  pronounced 
in  highly  variable  systems  such  as  estuaries.  Long- 
term  multidisciplinary  studies  in  the  Apalachicola 
Bay  system  were  used  to  evaluate  variation  of 
different  physical,  chemical,  and  biological  factors. 
Specific  limitations  of  weekly,  monthly,  and  quar- 
terly sampling  intervals  were  directly  related  to 
the  efficiency  of  the  sampling  gear,  the  range  of 
variation  in  the  study  parameters,  and  specific  bio- 
logical features  (motility,  recruitment,  natural  his- 
tory) of  infaunal  macroinvertebrates  and  epi- 
benthic  organisms.  These  are  families  of  spatial  and 
temporal  scaling  phenomena  that  should  be  consid- 
ered when  establishing  a  given  field  sampling  pro- 
gram. The  dimensions  of  variation  change  along 
spatial/temporal  gradients  of  salinity,  habitat  com- 
plexity, and  productivity  and  among  different 
levels  of  biological  organization.  The  limits  of  vari- 
ation define  the  needed  sampling  effort  for  a  given 
level  of  estimation.  Without  an  adequate  evaluation 
of  such  variation,  representative  samples  cannot  be 
taken;  the  resulting  inadequate  sampling  effort 
often  precludes  reliable  comparisons  and  robust 
generalization.  There  is  a  continuum  of  scaling 
dimensions  (and  sampling  problems)  that  ranges 
from  small-scale  experimental  approaches  to 
system-wide  analyses.  Misapplication  of  such  scal- 
ing estimates  has  led  to  overgeneralization  of  ex- 
perimental results.  Currently,  there  is  widespread 
misapplication  of  combinations  of  unrelated,  limit- 
ed sampling  efforts  to  broad-scale  resource  prob- 
lems. The  loss  of  valuable  estuarine  resources  is 
favored  by  the  lack  of  adequate  scientific  databases 
that  are  consistent  with  the  dimensions  of  the 
individual  study  areas.  Unless  experimental  studies 
and  field  sampling  programs  are  scaled  to  the 
dimensions  of  the  research  problem  and  the  study 
area  in  question  there  will  be  a  continued  prolifera- 
tion of  trivial  studies  at  one  end  of  the  continuum 
and  the  progressive  deterioration  of  estuarine  re- 
sources at  the  other.  (Author's  abstract) 
W88-06333 


SIMULATION  OF  SAMPLING  AND  HYDRAU- 
LIC TESTS  TO  ASSESS  A  HYBRID  MONITOR- 
ING WELL  DESIGN, 

GeoTrans,  Inc.,  Herndon.  VA. 

R.  M.  Cohen,  and  R.  R.  Rabold. 

Ground   Water  Monitoring   Review  GWMRDU. 

Vol.  8,  No.  1.  p  51-59,  Winter  1988.  11  fig,  3  tab, 

17  ref. 

Descriptors:  'Path  of  pollutants.  'Monitoring 
wells.  'Observation  wells.  'Well  hydraulics. 
'Waste  dumps.  Groundwater  pollution.  Simulation 
analysis.  Flow  characteristics.  Hydraulic  proper- 
ties. Hazardous  materials.  Overburden,  Chemical 
wastes.  Chemical  analysis.  Computer  models.  Per- 
meability coefficient.  Heterogeneity,  Anisotropy, 
Transmissivity,  Drawdown,  Well  screens.  New 
York. 

Determination  of  the  nature,  extent,  and  rate  of 
off-site  chemical  migration  are  common  objectives 
of  hazardous  waste  site  investigations.  Chemical 
analyses  of  water  samples  from  monitoring  wells 
and  measurements  of  hydraulic  head  and  hydraulic 
conductivity  provide  the  basis  for  making  these 
determinations.  Accurate  site  assessment,  there- 
fore, depends  upon  the  appropriate  monitoring 
well  design  and  sampling  and  testing  procedures. 
During   the   course   of  remedial    investigations   in 
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the  source  of  groundwater  sampled  will  vary  con- 
siderably depending  on  a  number  of  factors.  Anal- 
ysis of  simulated  drawdowns  in  the  monitoring 
well  during  purging  shows  that  calculated  trans- 
missivities  for  the  range  of  well  designs  and  condi- 
tions modeled  will  be  accurate  to  within  one-half 
order  of  magnitude.  (Author's  abstract) 
W88-06384 


GROUND    WATER    MONITORING     IN    THE 
U.S.S.R., 

Acres  International  Ltd..  Niagara  Falls.  NY. 
For  primary  bibliographic  entry  see  Field  7B 
W88-06391 


OPTIMIZATION  OF  SAMPLING  RE- 
SOURCES, 

Anglian  Water  Authority.  Cambridge  (England). 
M.  Shellens,  and  Z.  Edwards. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  1.  No.  3.  p  297-304, 
December  1987.  2  fig,  2  tab. 

Descriptors:  'Water  treatment,  'Wastewater  treat- 
ment. 'Sampling  programs,  'Optimization,  Re- 
views, Water  analysis.  Water  quality.  Computer 
programs. 

An  investigation  into  the  efficient  routing  of 
sample  collection  in  the  Lincoln  Division  of  Ang- 
lian Water  is  reported.  Samples  have  to  be  collect- 
ed from  more  than  600  sample  points  across  three 
functions  and  at  frequencies  ranging  from  daily  to 
once  in  two  years.  The  organization  of  this  activity 
is  clearly  complex.  As  a  result  of  the  review  car- 
ried out  using  manual  methods,  the  additional 
15000  water  samples  which  are  required  annually 
are  now  being  collected  with  no  increase  in  staff 
resources.  The  scale  of  the  effort  required  for  this 
review  prevents  it  from  being  repeated  except  at 
infrequent  intervals;  yet  without  frequent  reviews 
the  efficiency  of  routes  is  eroded  as  the  required 
pattern  of  samples  changes.  A  computer  system  is 
therefore  being  developed,  offering  the  prospect  of 
halting  the  drift  away  from  efficiency  and  the 
speedy  evaluation  of  alternative  strategies.  (Au- 
thor's abstract) 
W88-06456 


AGRICULTURAL  RUNOFF  MODELING  IN  A 
SMALL  WEST  TENNESSEE  W  ATERSHED, 

Memphis  State  Univ.,  TN.   Dept.  of  Civil   Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06493 


APPROPRIATE  SAMPLING  PROCEDURES 
FOR  ESTUARINE  AND  COASTAL  ZONE 
WATER-QUALITY  MEASUREMENTS, 

Tudor  Engineering  Co..  San  Francisco.  CA. 
D.  S.  Graham,  and  J.  M.  Hill. 

IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters.  October  6-8. 
1981,  Burlington.  Ontario.  Developments  in  Water 
Science.  No.  17.  Elsevier  Scientific  Publishing  Co., 
New  York.  1982.  p  581-599,  5  fig.  10  ref.  NOAA 
Grant  No.  04-158-44046. 
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Field  7— RESOURCES  DATA 


Group  7A — Network  Design 


Descriptors:  *Sampling,  'Water  sampling.  'Estu- 
aries. 'Coastal  waters.  *  Water  quality.  Data  acqui- 
sition. Statistical  studies.  Mathematical  studies.  Hy- 
drologic  data.  Remote  sensing. 

Biological  and  water  quality  studies  in  the  coastal 
zone  typically  consist  of  gathering  series  of  data  at 
selected  points.  These  sets  of  time-series  data  are 
then  analyzed  to  yield  conclusions  which,  for  engi- 
neering studies,  are  used  to  solve  the  problem(s). 
The  utility  of  these  datadepends  greatly  upon  the 
sampling  method.  Many  processes  in  the  coastal 
environment  are  periodic  and  are  relatively  deter- 
ministic. Sampling  must  be  conducted  in  such  a 
manner  that  aliasing  of  periodic  processes  does  not 
occur,  thereby  masking  the  underlying  randomness 
or  interrelationships  between  parameters.  This  re- 
quires that  the  timescales  and  lengthscales  of  all 
the  hydrodynamic  water  quality  and  biological 
parameters  be  taken  into  account.  Since  the  most 
useful  portion  of  the  data  often  lies  in  the  residuals, 
these  can  be  made  most  meaningful  by  removing 
significant  known  deterministic  variations,  such  as 
tidal  and  diurnal  effects.  This  can  be  best  done 
using  numerical  models  which,  in  turn,  require 
data  to  be  collected  in  a  manner  different  from 
usual  practice.  In  particular  high-frequency  sam- 
pling at  a  few  points  and  measurement  of  boundary 
conditions  are  required.  Synoptic  spatial  data  may 
have  to  be  acquired  by  remotely-sensed  means. 
Similarly  biological  surveys  may  be  much  more 
meaningful  if  they  are  taken  in  the  context  of  the 
hydrodynamics  which  also  requires  sampling  on 
different  time  and  space  scales  than  has  been  the 
custom  in  the  past.  (See  also  W88-06496)  (Lantz- 
PTT) 
W88-06541 


TOXIC  SCREENING  OF  SURFACE  WATERS 
IN  THE  LOWER  SUSQUEHANNA  RIVER 
BASIN  USING  THE  BECKMAN  MICROTOX 
2055  TOXICITY  ANALYZER, 

Susquehanna  River  Basin  Commission.  Harrisburg. 

PA. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-06549 


DIRECT  EFFECTS  OF  AIR  POLLUTANTS, 
SINGLY  AND  IN  MIXTURES,  ON  PLANTS 
AND  PLANT  ASSEMBLAGES, 

Institute  of  Terrestrial  Ecology,  Edinburgh  (Scot- 
land). 

For  primary  bibliographic  entry  see  Field  5C. 
W88-06564 


GROUNDWATER  MONITORING  HANDBOOK 
FOR  COAL  AND  OIL  SHALE  DEVELOP- 
MENT, 

Kaman  Tempo.  Santa  Barbara.  CA. 

L.  G.  Everett. 

Developments  in  Water  Science,  No.  24.  Elsevier, 

New  York.  1985.  305  p. 

Descriptors:  'Groundwater  quality.  'Monitoring, 
*Coal.  *Oil  shale.  Water  pollution  sources.  Water 
quality  control,  Geohydrology,  Path  of  pollutants. 

This  handbook  contains  specific  information  on  the 
application  of  a  widely  accepted  groundwater 
monitoring  methodology,  which  has  been  applied 
to  coal  and  oil  shale  developmental  sites.  The 
original  methodology  described  a  chronological 
procedure  for  implementing  a  groundwater  quality 
monitoring  program.  Activities  of  different  steps 
within  the  methodology  will,  in  practice,  overlap 
to  make  sufficient  use  of  personnel  and  time.  The 
original  steps  include:  (1)  Select  area  or  basin  for 
monitoring;  (2)  Identify  pollution  sources  and 
causes  and  methods  of  waste  disposal;  (3)  Identify 
potential  pollutants;  (4)  Define  groundwater  usage; 
(5)  Define  hydrogeologic  situation;  (6)  Study  exist- 
ing groundwater  quality;  (7)  Evaluate  infiltration 
potential  of  wastes  at  the  land  surface;  (8)  Evaluate 
mobility  of  pollutants  from  the  land  surface  to 
water  table;  (9)  Evaluate  attenuation  of  pollutants 
in  the  saturated  zone;  (10)  Prioritization  of  sources 
and  causes;  (11)  Evaluate  existing  monitoring  pro- 
grams; (12)  Establish  alternative  monitoring  ap- 
proaches; (13)  Select  and  implement  the  monitor- 
ing program;  (14)  Review  and  interpret  monitoring 


results;  and  (15)  Summarize  and  transmit  monitor- 
ing information.  (Lantz-PTT) 
W'88-06605 


7B.  Data  Acquisition 


DETERMINATION  OF  ZINC,  CADMIUM, 
LEAD  AND  COPPER  IN  SOILS  AND  SEWAGE 
SLUDGES  BY  MICROPROCESSOR-CON- 
TROLLED VOLTAMMETRY  IN  COMPARI- 
SON WITH  ATOMIC  ABSORPTION  SPEC- 
TROMETRY, 

Trier  Univ.  (Germany,  F.R.).  Dept.  of  Inorganic 
and  Analytical  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-05923 


IDENTIFICATION  OF  NON-VOLATILE  OR- 
GANIC COMPOUNDS  IN  GAC  FILTERS  AND 
IN  RAW  AND  DRINKING  WATER  EXTRACTS 
BY  FAB  AND  FAB-CID-MIKE  SPECTROME- 
TRY, 

Instituto    de    Quimica     Bio-Organica,     Barcelona 
(Spain).  Lab.  d'Espectrometria  de  Masses. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-05924 


TENSIOMETER  AND  PORE  WATER  SAM- 
PLER FOR  VADOSE  ZONE  MONITORING, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
R.  D.  Morrison,  and  J.  E.  Szecsody. 
Soil  Science  SOSCAK,  Vol.  144,  No.  5,  p  367-372, 
November  1987.  3  fig,  2  tab,  14  ref 

Descriptors:  'Measuring  instruments,  *Soil  water, 
*Vadose  zone,  samplers,  'Samplers,  *Pore  water, 
'Tensiometers.  Soil  properties.  Flow,  Water  po- 
tentials. Design  standards. 

A  tensiometer  designed  to  be  used  for  soil  water 
sampling  is  described.  Variations  in  the  design 
include  a  solenoid  transducer  tensiometer  for  mon- 
itoring matric  potentials  at  depths  in  excess  of  10.3 
m  and  instrumentation  to  automatically  recirculate 
fluid  in  the  tensiometer.  The  designs  were  evaluat- 
ed to  determine  whether  their  response  to  matric 
flow  was  'soil-limited'  or  'tensiometer-limited.'  In  a 
dry  silt,  the  response  time  was  soil-limited,  but  was 
tensiometer-limited  in  a  wet  silt  and  in  a  wet  and 
dry  sand.  The  effects  of  1 1  mg/L  of  02  dissolved 
in  236  ml  of  water  and  2-mm-diameter  bubble  upon 
the  response  time,  compared  with  an  ideal  fluid, 
was  calculated.  Only  a  dry  silt  with  dissolved 
oxygen  in  the  tensiometer  fluid  was  found  to  be 
soil-limited;  a  wet  silt  and  a  dry  and  wet  sand  were 
tensiometer-limited.  The  response  time  was  affect- 
ed more  by  gas  in  the  tensiometer  fluid  than  by  the 
measurement  device  (Bourdon  gauge  or  pressure 
transducer).  (Author's  abstract) 
W88-05929 


COMPARISON  OF  INFILTRATION  MEASUR- 
ING METHODS  FOR  SURFACE  IRRIGATION, 

Concepcion  Univ.  (Chile).   Dept.  of  Agricultural 

Engineering. 

For   primary   bibliographic   entry   see    Field   2G 

W88-05946 


WHOLE-CORE  SQUEEZER  FOR  INTERFA- 
CIAL  PORE-WATER  SAMPLING, 

Rhode  Island  Univ..  Kingston.  Graduate  School  of 

Oceanography. 

M.  Bender.  W.  Martin,  J.  Hess.  F.  Sayles,  and  L. 

Ball. 

Limnologv  and  Oceanography  LIOCAH.  Vol.  32, 

No.  6,  p  1214-1225,  November  1987.  8  fig,  2  tab,  17 

ref  NSF  Grants  OCE  83-15464  and  OCE  84-10810 

and  OCE  83-12142. 

Descriptors:  'Sediment  cores,  'Sampling  devices. 
'Whole-core  squeezers,  *Pore  water,  'Sediment- 
water  interface,  Tracers,  Sediment  profiles.  Sedi- 
ments, Model  studies.  Trace  metals,  Lakes,  Metals. 

The  'whole-core  squeezer'  is  a  simple  pore-water 
sampler  designed  for  millimeter  depth  resolution 
near   the   sediment-water    interface.    Various   tests 


have  been  done  to  determine  how  accurately  true 
gradients  are  reproduced  by  whole-core  squeezing. 
Tracer  studies  show  that  any  mixing  associated 
with  squeezing  does  not  smear  the  profiles  by  more 
than  a  few  millimeters.  Benthic  fluxes  of  Si02 
calculated  from  interfacial  concentration  gradients 
resolved  with  the  whole-core  squeezer  in  San  Cle- 
mente  Basin  are  in  good  agreement  with  'bell-jar' 
values  measured  with  the  benthic  chambers  of  a 
bottom  lander.  Oxygen  profiles  determined  with 
the  whole-core  squeezer  are  very  similar  to  values 
determined  with  an  oxygen  microelectrode.  These 
comparisons  confirm  that  interfacial  gradients  and 
(by  calculation  from  models)  fluxes  of  02,  N03(-), 
Si02,  and  other  particle-unreactive  ions  and  mole- 
cules can  be  determined  with  the  instrument.  On 
the  other  hand,  the  composition  of  squeezed  pore 
waters  is  very  susceptible  to  rapid  alteration  by 
solid-solution  reactions.  Therefore  the  method  is 
not  suitable  for  determining  pore-water  profiles  of 
trace  metals  and  other  particle-reactive  chemicals. 
(Author's  abstract) 
W88-05955 


ANOTHER  LOOK  AT  THE  VERSATILE  VEN- 
TURE 

Pratt  (Henry)  Co.  of  Aurora,  IL. 

J.  Holstrom. 

Water  Engineering  and  Management  WENMD2, 

Vol.  134.  No.  11,  p  34-36,  November  1987.  3  fig. 

Descriptors:  'Venturi  meters,  'Pressure-measuring 
instruments,  'Measuring  instruments,  'Flow  rates. 
Gages,  Fluid  flow.  Flow,  Pipes,  Flowmeters,  Dis- 
charge coefficient.  Flow  discharge. 

The  Venturi  meter,  a  very  old  and  reliable  device 
for  measuring  fluid  flow  in  a  piping  system,  derives 
its  accuracy  from  its  simple  construction  and  the 
fact  that  it  functions  as  a  result  of  basic  physical 
laws  without  intervening  equipment.  The  meter  is 
described  and  the  physical  laws  on  which  it  is 
based  are  reviewed.  Venturi  meters  score  well  on 
tests  of  measuring  devices  when  the  following 
characteristics  are  evaluated:  range;  accuracy;  ver- 
satility; and  cost  savings.  The  range  of  a  meter  is 
based  on  the  discharge  coefficient;  the  Venturi 
meter  can  be  used  with  accurate  results  over  the 
wide  range  of  500  to  5000  gpm.  The  accuracy  of 
the  Venturi  meter  flow  element  is  higher  than 
many  other  flow  measuring  devices  and  often 
higher  than  the  other  instruments  installed  with  it 
such  as  pressure  transducers,  square  root  extrac- 
tors, process  controllers  and  recording  devices. 
The  Venturi  flow  meter's  versatility  is  also  derived 
from  the  basic  principles  on  which  it  operates; 
almost  any  fluid  flow  can  be  measured  using  the 
basic  equations  and  applying  the  correct  factors  for 
the  specific  fluid  involved.  (Wood-PTT) 
W88-05966 


CONTROLLED  SAMPLING  PROGRAM  IM- 
PROVES USER  FEE  STRUCTURE, 

Environment  2000.  Inc..  Bellevue,  Nebraska. 
C.  F.  Lemr,  and  D.  Petrocchi. 
Water  Engineering  and  Management  WENMD2, 
Vol.  134.  No.  11,  p  42-43,  November  1987.  1  fig,  1 
tab,  3  ref. 

Descriptors:  'Flow  measurement,  'Cost  allocation, 
'Sewer  use  fees,  'Wastewater  treatment  costs, 
'Wastewater,  Sewers,  Omaha,  Nebraska.  Measur- 
ing instruments.  Economic  aspects.  Wastewater 
sampling.  Sampling. 

In  1980  the  quality  control  division  of  the  City  of 
Omaha,  Nebraska,  reviewed  its  industrial 
wastewater  sampling  system  and  found  that  dis- 
charges were  not  being  properly  measured  and 
assessed  leading  to  unfair  sewer  use  fees  (SUFs). 
Because  of  an  EPA  mandate  requiring  that  equita- 
ble SUFs  cover  operating  costs  of  the  city's 
wastewater  treatment  facilities  and  because  of 
rising  treatment  costs,  the  industrial  users  were 
going  to  have  to  pay  higher  SUFs.  Omaha  officials 
realized  that  their  data  collection  system  would  not 
stand  up  under  the  expected  industrial  litigation 
resulting  from  SUF  increases.  Therefore,  a  quality 
assurance  program  (QAP)  was  established  involv- 
ing improvements  in  flow  measurement  and  resolu- 
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lion  of  discrepancies  between  watei  consumption 
and  recovery  caused  in  watei  use  in  the  product 
\  comparison  ol  industrial  SUFs  before  and  nftei 
QAP.  showed  that  of  fiflj  SUFs,  509f  were  un 
changed,  about  25',  won-  highet  and  about  2591 
were  lower.  However,  the  data  was  so  credible 
that  imUiviii.il  dischargers  did  not  challenge  the 
sampling  results  (Wood-PI  I) 

\\  SS  05§68 


SCREENING  OK  21  PESTICIDES  IN  WATER 
BY  SINGLE  EXTRACTION  WITH  C18  SILICA 
BONDED  PHASE  COLUMNS  AND  HRGC-MS, 

Istituto  ill  Ricerche  Farmacologiche  Mario  Negri. 
Milan  (Italy).  I  ab.  of  Environmental  Pharmacolo- 
gy and  roxicologj 

For  primary  bibliographic  entry  see  Field  5A. 
\\  88-06030 


EKKECT  OK  SAMPLE  PRETREATMENT  ON 
THE  RELIABILITY  OP  SOLID  SPECIATION 
DATA  OP  HEAVY  METALS.  IMPLICATIONS 
POR  THE  STUDY  OK  EARLY  DIAGENETIC 
PROCESSES, 

Technische    Univ.    Hamburg-Harburg   (Germany. 
F.R.).  Arbeitsbereich  Umweltschutztechnik. 
For  primary  bibliographic  entry  see  Field  5A. 
WSS-06069' 


MARINE  SAMPLING  BY  SCUBA  DIVING.  3. 
SAMPLING  PROCEDURES  FOR  MEASURE- 
MENT OK  MERCURY  CONCENTRATIONS  IN 
ESTUARINE  WATERS  AND  SEA  WATER, 

Institut    Rudjer    Boskovic.    Zagreb    (Yugoslavia). 

Center  for  Marine  Research. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-06070 


DIRECT  DETERMINATION  OF  SURKACE 
ACTIVE  SUBSTANCES  IN  NATURAL 
WATERS, 

Institut    Rudjer    Boskovic,    Zagreb    (Yugoslavia). 
Center  for  Marine  Research. 
B.  Cosovic.  and  V.  Vojvodic. 

Marine  Chemistry  MRCHBD.  Vol.  22,  No.  2-4,  p 
363-373.  December  1987.  6  fig,  1  tab,  15  ref.  Na- 
tional Bureau  of  Standards  Grant  No.  579. 

Descriptors:  'Pollutant  identification.  'Surfactants. 
•Water  analysis.  Humic  acids.  Organic  matter. 
Electrochemistry,  Polarography. 

Surface  active  substances  were  directly  determined 
in  freshwater,  marine  samples,  and  phytoplankton 
culture  media  without  pretreatment  using  polarog- 
raphy. River  water  was  sampled  in  the  Sava  River, 
upstream  and  downstream  of  the  city  of  Zagreb. 
Yugoslavia.  Sea  water  samples  were  collected  at 
public  beaches  on  the  Adriatic  Coast.  Surface 
active  substances  were  accumulated  at  the  hanging 
mercury  drop  electrode  at  a  potential  of  -0.6  V. 
either  by  diffusion  or  by  stirring,  over  different 
time  periods,  and  the  decrease  of  the  capacity 
current  was  measured.  Triton  X-100  and/or  humic 
material  served  as  the  standard,  from  which  a 
calibration  curve  was  prepared.  Filtration  of  the 
samples  caused  a  high  loss  of  organic  material  in 
selected  sea  surface  microlayer  samples  and  phyto- 
plankton culture  media.  A  gentle  centrifugation 
(3000  rpm)  of  the  phytoplankton  culture  medium 
caused  changes  in  the  content  and  composition  of 
surfactants.  Freshwater  samples  were  much  more 
stable  than  marine  samples  during  pretreatment, 
indicating  the  presence  of  soluble  surfactants  and 
the  absence  of  colloidally  dispersed  lipid-like  mate- 
rial. Humic  substances  were  the  predominant  sur- 
factant species  in  freshwater  samples.  (Cassar- 
PTT) 
W88-06071 


REMOTE  SENSING  OF  WATER  VAPOR  CON- 
VERGENCE, DEEP  CONVECTION,  AND  PRE- 
CIPITATION OVER  THE  TROPICAL  PACIFIC 
OCEAN  DURING  THE  1982-1983  EL  NINO, 

Research  and  Data  Systems,  Inc..  l.anham-Sea- 
brook.  MD. 

P.  E.  Ardanuy,  P.  Cuddapah,  and  H.  L.  Kyle. 
Journal  of  Geophysical  Research  JGRCEY.  Vol. 


92,  No  CIJ.p  14204-14216.  Deeembei  1987  i  fig 
2  lab,  2n  ref, 

Descriptors:  *Walei  vapor,  'Model  studies, 
'Remote  sensing.  "Tropical  regions,  "Radio 
meters.  'Measuring  instruments,  *l  I  Nino.  'Rain 
fall,  Pacific  Ocean,  Convection,  Radiosondes, 
Weathei  data. 

Deep  tropospheric  warming  and  mass  flux,  pro. 
duced  by  the  convection  associated  with  organized 
tropical  precipitation,  is  responsible  on  monthlj 
ami  seasonal  time  scales  for  the  presence  of  the 
Hadley  and  Walker  circulations.  In  F.I  Nino-South- 
ern Oscillation  (ENSO)  evenl  years  such  as  1982- 
1983,  in  response  to  a  perturbed  sea  surface  tem- 
perature (SST)  field  in  the  equatorial  Pacific 
Ocean,  a  major  displacement  in  I  lie  ascending 
branch  of  these  thermally  direct,  planetary-scale 
cells  occurs.  The  scanning  multichannel  micro, 
wave  radiometer  (SMMR)  on  hoard  the  Nimbus  7 
spacecraft  has  been  used  to  derive  estimates  of 
atmospheric  water  vapor.  The  correlation  between 
the  satellite  and  verifying  radiosonde  data  is  better 
than  0.83  at  all  stations  considered.  The  Earth 
radiation  budget  experiment  flown  on  the  same 
satellite  observes  the  terrestrial  net  radiation, 
albedo,  and  outgoing  longwave  radiation  (OLR|. 
The  OLR  fields  have  been  related  to  the  200-mbar 
divergence  fields  in  the  tropics  during  the  First 
GARP  Global  Experiment  with  a  correlation  of 
0.8.  Together,  the  two  data  sets  yield  a  joint  esti- 
mate of  the  convergent  flux  of  water  vapor,  a 
critical  controlling  parameter  for  organized  con- 
vection. The  derived  water  vapor  flux  conver- 
gences were  analyzed  during  the  recent  El  Nino 
episode  to  map  the  evolution  of  the  parameter, 
inferred  deep  convection,  and  estimated  rainfall 
over  regions  impacted  by  the  event.  The  inferred 
monthly  rainfall  amounts  were  compared  with  ob- 
servations for  14  island  and  coastal  stations  in  the 
Pacific  Ocean.  For  the  stations,  linear  models  were 
developed  that  explain  up  to  71%  of  the  variance 
of  the  signal.  Over  an  equatorial  belt  extending 
from  Indonesia  to  the  coast  of  South  America, 
positive  rainfall  anomalies  reaching  40  cm/month 
are  present.  Due  to  changes  in  the  Hadley  and 
Walker  circulations,  these  flood  regions  are  bor- 
dered on  all  sides  by  rainfall  deficits  which  are  in 
excess  of -20  cm/month.  (Author's  abstract) 
W88-06077 


DETERMINATION  OF  NICKEL,  COBALT, 
COPPER  AND  URANIUM  IN  WATER  BY  CA- 
THODIC  STRIPPING  CHRONOPOTENTIO- 
METRY  WITH  CONTINUOUS  FLOW, 

Liverpool  Univ.  (England).  Dept.  of  Oceanogra- 
phy. 

For  primary  bibliographic  entry  see  Field  5A 
W88-06124 


DETERMINATION  OF  SURFACE-ACTIVE 
COMPOUNDS  IN  PRECIPITATION  STUDIES 
BY  AC  POLAROGRAPHY, 

Institut    Rudjer    Boskovic,    Zagreb    (Yugoslavia). 

Center  for  Marine  Research. 

For  primarv  bibliographic  entry  see  Field  5A. 

W88-06125 


CORRELATION  STEAM/SOLID  CHROMA- 
TOGRAPHY OF  TRACE  ORGANIC  COM- 
POUNDS IN  WATER, 

Akademiya  Nauk  Estonskoi  SSR.  Tallinn.  Inst,  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A 

W88-06126 


DETERMINATION  OF  PARAQUAT  BY  FLOW- 
INJECTION  SPECTROPHOTOMETRY, 

Universidad  Complutense  de  Madrid  (Spain).  Fac- 
ulty of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-06127 


CONTINUOUS-FLOW  DETERMINATION  OF 
MANGANESE  IN  NATURAL  WATERS  CON- 
TAINING IRON, 

Institute    of   Oceanographic    Sciences.    Wormley 


1 1  ngland) 

l>    i    Hydcs 
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Descriptors     (  hemicul  analysis      Watei   analysis, 

\l, in". un  .,■     In  hi      I  i  .ii     anal)  us     Spi  i  Iropho 
lometry,  Hydrogi  n  ion  concentration,  (  ontinuous 

How 

I  he  use  of  formaldoxime  to  determine  mangam  » 
in  natural  waters  at  concentrations  of  0  100  mil  ro 

moles  was   reevaluated     addition   ol    I.I)  I  A   allei 

formation  of  the  manganese/formaldoxime  com- 
plex removes  interference  from  up  to  Hit)  micro 
molar  iron  The  extents  nt  formation  and  destruc- 
tion of  the  iron  and  manganese  complexes  with 
formaldoxime  depend  on  the  pll  of  the  solution 
and  on  the  lune  between  reagent  addition  and 
measurement  of  absorbance.  The  chelating  ability 
of  ED  f'A   enhanced  decomposition   of  the  iron 

complex  in   the  pH   region   where  the  manganese/ 

formaldoxime  complex  was  still  stable   (Vernooy- 

PTT) 

W88-06128 


TRACE  DETERMINATION  OF  SOME  HEAVY 
METALS  IN  WATERS  BY  FLOW-INJECTION 
SPECTROPHOTOMETRY  AND  POTENTIO- 
METRY. 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Geokhimii 

i  Analiticheskoi  Khimii 

Y.  A.  Zolotov,  L   K.  Shpigun,  I.  Y.  Kolotyrkina, 

E.  A.  Novikov,  and  O.  V.  Bazanova. 

Analvtica  Chimica  Acta  ACACAM.  Vol.  200.  No. 

1,  p  21-33.  September  1,   1987.  8  fig.  5  tab.  22  ref. 

Descriptors:  'Water  analysis.  'Chemical  analysis. 
'Trace  metals.  'Heavy  metals,  'Manganese. 
'Lead,  'Copper.  'Potentiometers,  'Spectrophoto- 
metry. Automation.  Seawater.  Wastewater  analy- 


Three  automated  flow-injection  systems  are  pro- 
posed for  the  determination  of  traces  of 
manganese(II),  lead  and  copper(II)  in  waters.  The 
first  system  utilizes  the  catalytic  effect  of 
manganese(II)  on  the  oxidation  of  N.N-diethylani- 
line  by  potassium  periodate  at  pH  6.86-7.10  (30  C) 
and  is  used  for  spectrophotometries  determination 
at  475  niti  in  the  range  0.02-1.00  micrograms/L; 
the  system  involves  reagent  injection  and  stopped 
flow.  The  determination  of  lead  in  the  range  0.7- 
100  micrograms/L  is  based  on  spectrophotometry 
detection  of  the  lead  4/(2-pyridylazo)resorcinol 
complex  at  525  nm  after  on-line  preconcentration 
of  the  sample  (5-50  mL)  on  a  minicolumn  filled 
with  Chele\-1()0  or  Dowex  1-X8  resin.  A  potentio- 
metric  flow-injection  system  with  a  copper  ion- 
selective  electrode  is  applied  for  the  determination 
of  0.5-1000  micrograms/L  copper(ll)  after  on-line 
preconcentration  of  50-500  mL  of  sample  on 
Chelex-100  resin.  The  procedures  were  tested  on 
synthetic  and  real  water  samples,  including  sea 
water  and  wastewaters.  The  main  drawback  of  the 
system  is  the  need  for  large  sample  volumes,  but 
for  water  analysis  this  is  not  a  limiting  factor. 
(Author's  abstract) 
W88-0613O 


APPLICATION  OF  AMALGAM  ELECTRODES 
IN  STUDIES  OF  HEAVY  METALS  UNDER 
NATURAL  WATER  CONDITIONS, 

Geneva   Univ.  (Switzerland).   Dept.  of  Inorganic. 

Analytical  and  Applied  Chemistry. 

J.  P.  Bernhard.  J.  Buffle.  and  N.  Parthasarthy. 

Analvtica  Chimica  Acta  ACACAM,  Vol.  200.  No. 

I.  p  191-211,  September   1,   1987.   13  fig.  2  tab.  31 

ref.     Swiss     National     Foundation     Project     No. 

2.674.080. 

Descriptors:  'Chemical  analysis.  'Water  analysis. 
'Detection  limits,  'Electrodes,  'Heavy  metals, 
'Trace  metals.  'Amalgam  electrodes.  Reproduc- 
ibility. Anaerobic  conditions.  Fulvic  acids. 

The  application  of  amalgam  electrodes  for  measur- 
ing the  degree  of  complexation  of  metal  ions  was 
studied  with  respect  to  natural  water  conditions. 
The   amalgam   electrodes  are  compared   with   the 
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corresponding  capabilities  of  ion-selective  elec- 
trodes. A  special  cell  was  developed  for  preparing 
the  amalgam  and  for  filling  a  hanging  amalgam 
drop  electrode.  Factors  affecting  the  reproducibil- 
ity of  the  standard  potentials  and  slopes,  the  re- 
sponse time  and  the  detection  limits  are  discussed. 
Complexation  measurements  are  described  with 
lead  and  zinc  amalgam  electrodes  Triethylenete- 
tramine.  carbonate  and  nitrilolriacetic  acid  were 
used  as  ligands.  to  test  the  ability  of  theses  elec- 
trodes  to  measure  correctly  the  degree  of  complex- 
ation even  at  low  total-metal  concentrations  (down 
lo  10  to  the  minus  7  M)  and  at  very  low  concentra- 
tions of  free  metal  ion  (10  to  the  minus  15  M). 
Results  obtained  with  well-characterized  fulvic 
compounds  and  an  algal  culture  medium  (AAP) 
are  also  reported.  The  results  are  in  complete 
accordance  with  theoretical  predictions  (based  on 
Nernstian  behavior),  even  at  the  lowest  concentra- 
tions of  total  and  free  metal  ion  used.  An  important 
limitation  is  that  any  oxidant  in  the  solution  can 
interfere  by  oxidizing  the  amalgam.  Solutions  must 
be  carefully  degassed  to  eliminate  oxygen.  The 
interfering  action  of  oxidants  can  be  corrected  for 
by  means  of  equations  which  are  theoretically 
sound,  even  when  the  nature  of  the  oxidant  is 
unknown,  provided  that  its  content  is  not  too  high. 
Compared  to  ion-selective  electrodes,  amalgam 
electrodes  are  more  reproducible,  inexpensive  and 
readily  prepared  for  various  metal  ions  which 
cannot  be  measured  with  ion-selective  electrodes. 
(Author's  abstract) 
W88-06133 


DETERMINATION  OF  PURINES  IN  FRESH 
AND  SEA  WATER  BY  CATHODIC  STRIPPING 
VOITAMMETRY  AFTER  COMPLEXATION 
WITH  COPPER(I), 

Liverpool  Univ.  (England).  Dept.  of  Oceanogra- 
phy. 

B.  C.  Househam.  C.  M.  G.  Van  den  Berg,  and  J.  I'. 
Riley. 

Analytica  Chimica  Acta  ACACAM.  Vol.  200.  No. 
1.  p  291-303.  September  1.  1187.  9  fig.  1  tab.  22  ref. 

Descriptors:  *Chemical  analysis.  *Water  analysis. 
"Cathodic  stripping  voltammetry,  *Detection 
limits.  *Purines.  *Copper.  Complexation.  Cath- 
odes. Seawater. 

Nanomolar  levels  of  the  purines,  guanine,  hypox- 
anthine,  xanthine  and  adenine,  in  aqueous  solution 
can  be  determined  by  cathodic  stripping  voltam- 
metry (CSV).  After  the  sample  has  been  brought 
to  pH  8.5  and  made  150  nanomolar  with  respect  to 
copper(II).  the  Cu(I)  complex  of  the  purine  is 
adsorbed  on  a  hanging  mercury  drop  electrode. 
After  deposition  for  60  s.  the  complex  is  stripped 
from  the  electrode  and  the  peak  current  corre- 
sponding with  the  reduction  of  Cu(I)  to  Cu(0)  is 
measured.  The  limits  of  detection  are  0.2  nano- 
moles  for  guanine,  0.3  nanomoles  for  hypoxanthine 
and  adenine,  and  1.0  nanomoles  for  xanthine;  these 
can  be  lowered  further  by  extending  the  adsorp- 
tion time  prior  to  the  scan.  The  effect  of  varying 
the  Cu  concentration,  the  pH.  the  collection  poten- 
tial, and  extending  the  collection  time  were  dis- 
cussed. The  similarity  of  the  peak  potentials  of  the 
purines  precludes  the  practical  determination  of 
these  purines  individually  in  complex  mixtures. 
Experiments  are  under  way  to  investigate  the  pos- 
sibility of  using  high  pressure  liquid  chromatogra- 
phy (HPLC)  with  CSV  detection  to  determine  Tow 
levels  of  purines  in  environmental  samples.  (Au- 
thor's abstract) 
W88-06134 


AUTOMATED  SPECTROPHOTOMETRIC 

FIELD  MONITOR  FOR  WATER  QUALITY  PA- 
RAMETERS: DETERMINATION  OF  NITRATE, 

Hull  Umv  (England).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-06135' 


IMPROVEMENT  OF  THE  DETECTION 
POWER  IN  ELECTROTHERMAL  ATOMIC 
ABSORPTION  SPECTROMETRY  BY  SUMMA- 
TION OF  SIGNALS:  DETERMINATION  OF 
TRACES  OF  METALS  IN  DRINKING  WATER 
AND  URINE, 


Institul     fuer     Spektrochemie     und     Angewandte 
Spektroskopie.  Dortmund  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5A. 
W88-06136 


LABORATORY  PERMEABILITY  ERRORS 
FROM  ANNULAR  WALL  FLOW, 

Lawrence  Berkeley  Lab.,  CA.  Earth  Sciences  Div. 

T.  K.  Tokunaga. 

Soil  Science  Society  of  America  Journal  SSSJK.4. 

Vol.  52,  No.  I,  p.  24-27,  January-February.  1987.  3 

fig.     5     ref.     US     DOE     Contract     DE-AC03- 

765F00098. 

Descriptors:  "Permeability  coefficient.  *Porous 
media.  *Permeameters.  *Groundwater  movement, 
*Soil  water,  "Lysimeters,  Fluctuations,  Flow  pro- 
files, Fluid  now.  Orifice  flow.  Capilarity,  Intersti- 
tial water.  Model  studies.  Hydraulic  models. 

Laboratory  saturated  hydraulic  conductivity  meas- 
urement errors  introduced  by  permeameter  fluid 
flow  within  gaps  between  sample  cores  and  perme- 
ameter walls  are  estimated  through  a  simple  model 
that  idealizes  gap  flow  as  occurring  within  a 
smooth  annulus.  The  inner  annulus  boundary  fluid 
velocity  is  matched  to  the  Darcy  velocity  within 
the  sample  core.  The  ratio  of  flow  within  the 
annulus  to  that  within  the  core,  Q  sub  gap/Q  sub 
core,  is  shown  to  have  both  cubic  and  linear  de- 
pendence on  the  gap  width.  Q  sub  gap/Q  sub  core 
is  also  shown  to  be  inversely  dependent  on  both 
the  core  permeability  and  the  permeameter  radius. 
Although  the  model  is  very  idealized,  the  strong 
possibility  of  overestimating  permeabilities  in  labo- 
ratory cores  is  demonstrated.  Related  concerns 
include  flow  in  fractured  porous  media,  and  poten- 
tial errors  in  interpreting  solute  travel  times  in 
laboratory  columns  and  field  lysimeters.  (Author's 
abstract) 
W88-06176 


DETERMINING  UNSATURATED  HYDRAU- 
LIC CONDUCTIVITY  FROM  TENSIOMETRIC 
DATA  ALONE, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
L   R.  Ahuja.  J.  D  Ross,  R.  R.  Bruce,  and  D.  K. 
Cassel. 

Soil  Science  Society  of  America  Journal  SSSJD4. 
Vol.  52,  No.  1.  p  27-34,  January-February  1988.  13 
fig,  17  ref.  Water  Quality  and  Water  Research 
Laboratory.  USDA-ARS.  Southern  Regional 
Project  S-185. 

Descriptors:  "Tensiometers,  "Unsaturated  flow. 
"Permeability  coefficient,  "Porous  media,  "Fluctu- 
ations. Flow  profiles.  Fluid  flow,  Orifice  flow. 
Capilarity.  Model  studies.  Hydraulic  models. 

A  simplified  functions  approach,  presented  earlier, 
for  determining  the  unsaturated  hydraulic  conduc- 
tivity of  soil  from  only  the  field  tensiometric  data 
taken  during  steady  infiltration  and  draining,  along 
with  steady  infiltration  rate,  is  evaluated  further. 
The  assumptions  concerning  the  form  of  soil-water 
characteristics  used  in  the  operational  equations  of 
the  method  are  recast  in  an  integral  form.  These 
assumptions,  as  well  as  the  intermediate  steps  in  the 
computation,  are  tested  on  the  experimental  data 
for  shallow  as  well  as  deeper  depths  of  two  new 
soil  types.  One  of  these  soil  types  has  a  complex 
layered  profile  with  texture  varying  from  sandy  to 
clayey,  and  the  other  a  relatively  uniform  sandy 
profile.  The  final  hydraulic  conductivities  obtained 
are  compared  with  the  values  determined  by  the 
more  rigorous  Darcian  analysis  of  the  data  for 
three  sites.  The  results  show  that  the  assumptions 
made  in  the  simplified  method  approximately  hold 
for  these  soils  at  the  depths  tested,  as  deep  as  1.9 
and  1.35  m.  respectively.  The  unsaturated  hydrau- 
lic conductivity  values  determined  by  the  pro- 
posed method  are  reasonably  close  to  those  values 
obtained  by  the  detailed  Darcian  analysis  for  all 
depths.  Large  fluctuations  in  the  tensiometric  data 
for  certain  depths  resulted  in  a  large  scatter  in  the 
conductivity  values  obtained  by  the  detailed  Dar- 
cian method,  as  well  as  greater  discrepancy  be- 
tween the  two  methods.  Practical  validity  of  the 
basic  assumptions  of  the  method  and  the  final 
results,  for  shallow  as  well  as  deeper  depths  of  the 


new  contrasting  soil  profiles,  constitutes  significant 
information  that  provides  confidence  in  the  simpli- 
fied approach.  (Author's  abstract) 
W88-06I77 


RAPID  NONDESTRUCTIVE  BULK  DENSITY 
AND  SOIL-WATER  CONTENT  DETERMINA- 
TION BY  COMPUTED  TOMOGRAPHY, 

Missouri  Univ. -Columbia.  Dept.  of  Agronomy. 
S.  H.  Anderson,  C.  J.  Gantzer,  J.  M.  Boone,  and 
R.  J.  Tully. 

Soil  Science  Society  of  America  Journal  SSSJD4. 
Vol.  52,  No.  1,  p  35-40,  January-February  1988.  6 
fig.  1  tab,  17  ref. 

Descriptors:  "Computers,  "Density,  "Soil  water, 
"Porous  media.  "Root  zone.  Soil-water-plant  rela- 
tionships. Minerals.  Soil  profiles.  Soil  porosity. 

Computed  tomography  (CT)  is  a  promising  tool 
that  may  help  provide  measurements  needed  to 
obtain  finer  resolution  in  soil-water  content  and 
bulk  density  for  water  uptake  studies  or  detailed 
investigation  of  root-soil  interactions.  A  need  exists 
for  a  unified  method  to  accurately  predict  soil  bulk 
density  and  water  content  using  output  from  CT. 
Research  was  conducted  on  soil  collected  from  the 
A  horizon  of  Mexico  silt  loam  (Udollic  Ochra- 
qualfs)  and  the  B2t  horizon  of  Crider  silt  loam 
(Typic  Paleudalfs)  to  evaluate  the  relationship  be- 
tween linear  attenuation  coefficients  and  volume 
fraction  of  soil  solids  and  water.  Air-dry  soil  (<2 
mm)  was  packed  into  polyvinyl  chloride  cylinders 
at  densities  between  1.2  and  1.6  Mg/cu  m  and  CT 
slices  or  tomographs  were  taken  before  and  after 
water  was  added.  The  relationship  between  attenu- 
ation coefficients  and  volume  fraction  of  soil  solids 
was  linear  for  both  of  the  soils  evaluated.  Parame- 
ter values  for  the  Mexico  soil  compared  favorably 
with  those  determined  on  previous  data  collected 
from  Metea  fine  sandy  loam  (Arenic  Hapludalfs). 
Differences  in  the  parameter  values  for  the  Mexico 
and  Crider  soils  were  attributed  to  differences  in 
Fe  content.  An  experiment  with  Fe  added  to  the 
Mexico  soil  was  conducted  that  verified  the  effect 
of  Fe  content  on  the  attenuation  coefficients.  Ap- 
proximately 98%  of  the  variation  between  the  at- 
tenuation coefficients  and  volume  fraction  of  soil 
water  was  accounted  for  by  using  linear  regression 
relationships  after  correction  for  swelling.  Results 
from  this  study  indicate  that  it  may  be  possible  to 
develop  a  universal  relationship  for  computed  to- 
mography data  vs.  soil  bulk  density  and  water 
content;  however,  more  research  is  needed  to  char- 
acterize the  influence  of  sample  size  on  the  calibra- 
tion relationship.  (Author's  abstract) 
W88-06178 


METHOD    FOR    MEASURING     HYDRAULIC 
PROPERTIES  OF  BRITTLE  SOIL  HORIZONS, 

Stichting      voor      Bodemkartering.      Wageningen 

(Netherlands). 

For   primary    bibliographic   entry   see   Field    2G. 

W88-06185 


EFFECTS  OF  LOW  IONIC  STRENGTH  SOLU- 
TIONS ON  PH  OF  ACID  FORESTED  SOILS, 

Duke  Univ..  Durham,  NC  School  of  Forestry  and 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-06186 


DETERMINATION  OF  CLOUD  ICE  WATER 
CONTENT  AND  GEOMETRICAL  THICKNESS 
USING  MICROWAVE  AND  INFRARED  RADI- 
OMETRIC MEASUREMENTS, 

National   Aeronautics  and   Space  Administration. 
Greenbelt.    MD.   Goddard    Space   Flight   Center. 
For  primary  bibliographic  entry  see  Field  2C. 
W88-06235 


RETRIEVAL  OF  WATER  VAPOR  PROFILES 
VIA  PRINCIPAL  COMPONENTS:  OPTIONS 
AND  THEIR  IMPLICATIONS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  At- 
mospheric Science. 
For  primary  bibliographic  entry  see  Field  2B. 
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\\  88-06242 


OlMIMI/ll)    RETRIEVALS    OF    PRECIPITA- 
mi      WATER     FROM      nil      VAS     SPLIT 

WINDOW. 

National    keronuutics  and  Space    Administration, 
ll     \ll>    Goddard   Space   Flight   Cenlei 
I  01  primarj  bibliographii  entrj  see  Field  7C. 
\\  ss  06244 


SATELLITE-DERIVED  MATS  OF  s\o\\ 
COVER  FREQUENCY  1  OR  THE  NORTHERN 
HEMISPHERE, 

Nebraska   Uni\  .    1  incoln    Dept.   of  Geography 

1  oi  pi  mi. ii  \  bibliographic  entry  sec  Field  2C. 
w  88-06247 


Ml  \SIRF.MENTS  OF  FOG  WATER  DEPOSI- 

1  K)N   \M)  THEIR  RELATIONSHIPS  TO  TER- 

R  \1\  FEATURES, 

Atmospheric   Environment   Service.    Downsview 

(Ontai  iol 

R.  S.  Schemenauer,  P.  Cereceda.  and  N.  Carvajal, 

Journal    of   Climate    and    Applied    Meteorology 

JCAMEJ.  Vol.  26.  No.  9.  p  1285-1291.  September 

1987  -  fig.  8  ref. 

Descriptors      *Fog,     'Clouds.     *Neblinometers, 

'Alpine  regions.   Mountains.  Chile.  Cloud   water 
content.  Meteorology.  Data  acquisition. 

A  device  for  the  collection  of  fog  water  and  the 
measurement  of  fog  liquid  water  deposition  are 
described.  The  neblinometro  has  the  advantages  of 
low  cost,  and  low  maintenance  and  is  very  reliable. 
It  can  provide  relative  values  of  fog  water  deposi- 
tion which  are  useful  in  defining  the  cloud  clima- 
tology of  mountainous  regions,  and  with  the  addi- 
tion of  wind  measurements  can  give  an  estimate  of 
the  actual  liquid  water  content.  The  collectors  will 
be  deployed  on  a  mountain  in  northern  Chile,  and 
the  results  analyzed  in  concert  with  supporting 
meteorological  and  cloud  physics  measurements  to 
determine  if  useful  amounts  of  water  can  be  re- 
moved from  the  clouds  for  human  consumption 
and  agricultural  purposes.  (Sand-PTT) 
W88-06249 


PRECIPITATION  AND  THE  LUNAR  SYNODIC 
CYCLE:  PHASE  PROGRESSION  ACROSS  THE 
UNITED  STATES, 

National  Oceanic  and  Atmospheric  Administra- 
tion. Miami.  FL.  Atlantic  Oceanographic  and  Me- 
teorological Labs. 

For  primary  bibliographic  entry  see  Field  2B. 
W88-06252 


ESTIMATING  TROPICAL  PACIFIC  RAINFALL 
USING  DIGITAL  SATELLITE  DATA, 

California  Univ..  Davis.  Dept.  of  Land.  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-06255 


INFRARED  AND  VISIBLE  SATELLITE  RAIN 
ESTIMATION:  I.  A  GRID  CELL  APPROACH, 

National  Aeronautics  and  Space  Administration. 
Greenbelt.  MD.  Goddard  Space  Flight  Center. 
A.  J.  Negri,  and  R.  F.  Adler. 

Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ.  Vol.  26.  No.  11,  p  1353-1364.  November 
1987.  7  fig.  5  tab.  22  ref. 

Descriptors:  *Rainfall.  'Satellite  technology.  'In- 
frared imagery.  'Grid  cells.  'Remote  sensing, 
'Clouds.  Florida.  Temperature. 

The  relationships  between  satellite-viewed  cloudy 
grid  cells  and  the  variability  of  the  precipitation 
contained  therein  are  reported.  Five  days  of  the 
Florida  Area  Cumulus  Experiment  are  examined 
using  visible.  IR  and  radar  data.  While  high  rain- 
rates  are  always  associated  with  low  temperatures, 
low  temperatures  do  not  always  imply  high  rain- 
rates.  For  partly  cloudy  cells,  the  percent-ex- 
plained variance  of  rainrate  by  IR  parameters  is 
low,  with  none  of  the  parameters  explaining  more 


than  I-*',  ol  the  variance    I  lie  mean  visihli  

explains  slightl)  more  variance,  bul  il  is  noi  uppai 
cm   thai    higher   visible  values  are   Indicative  ol 
highei  rummies   Foi  complete!)  cloud)  cells,  the 
IR   parameters  snll  explained  aboul    14' ,    of  the 
variance,  bul   with   largei   das  to-da)    variabilit) 
Classification  of  [he  inr.ui  rainrate  into  6  group 
and   the  subsequent  computation  of  a   mean    IR 
parametei  foi  each  class  shows  statistical!)  signifi 
cant  differences  in  the  IK  parameters  among  class 
es    Assigning  independent  observations  to  classes 
becomes  unsatisfactory   given  the  distribution  of 
the  ram  classes  themselves    Variabilit)   (between 
days)  in  the  mean  temperature  of  each  rainrate 
class  is  often  as  gieat  as  i he  variability  (of  the  mean 

temperature)  among  rain  classes  on  any  given  day 
Relationships  are  clearly  dependent  oi\  where  ill 
the  coiivecuve  cycle  they  occur,  and  llns  cycle  is 
variable  from  da)  to  da)  Extensive  cold  anvils 
often  produce  widespread  stratiform  rain  late  in 
the  day.  while  earlier  these  same  temperatures 
produced  intensive  convective  rain.  On  these 
scales,  useful,  accurate  rainfall  estimates  beyond 
rain/no-rain  discrimination  are  unlikely.  (See  also 
W88-06259)  (Author's  abstract) 
W88-06258 


INFRARED  AND  VISIBLE  SATELLITE  RAIN 
ESTIMATION:  II.  A  CLOUD  DEFINITION  AP- 
PROACH, 

National  Aeronautics  and  Space  Administration, 
Greenbelt.  MD.  Goddard  Space  Flight  Center 
A.  J.  Negri,  and  R.  F.  Adler. 

Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ.  Vol.  26.  No.  11,  p  1565-1576,  November 
1987.  7  fig,  3  tab,  17  ref. 

Descriptors:  'Rainfall,  'Satellite  technology,  'In- 
frared imagery.  'Remote  sensing,  'Clouds,  Flori- 
da, Temperature,  Time  series  analysis 

The  relationships  between  satellite  IR  clouds  and 
rainfall,  and  IR-threshold  visible  clouds  and  rain- 
fall were  examined.  Cloud  IR  area  was  highly 
correlated  with  rain  area  and  volume  rainrate  but 
poorly  correlated  with  mean  cloud  rainrate.  One- 
parameter  models  were  as  effective  in  explaining 
the  variance  of  cloud  volume  rainrate  as  multipara- 
meter models,  with  the  exception  of  clouds 
>  10,000  sq  km,  where  area  and  temperature  were 
uncorrelated,  and  mean  temperature  was  more  ef- 
fective in  discriminating  among  classes  of  volume 
rain  than  was  cloud  area.  Due  to  the  high  correla- 
tion between  visible  brightness  and  IR  tempera- 
ture, visible  data  provided  largely  redundant  infor- 
mation. Using  a  mean  cloud  brightness  threshold 
of  148  counts,  rain/no-rain  separation  was  effected 
with  a  POD,  FAR.  and  CSI  of  0.98.  0.13.  and  0.86. 
resp.  An  IR  threshold  produced  statistics  of  0.88. 
0.07,  and  0.83.  resp.  for  the  POD.  FAR.  and  CSI. 
The  standard  deviation  of  visible  counts  (used  as  a 
measure  of  cloud  structure)  was  poor  in  explaining 
the  variance  of  rainrate.  Time  series  of  the  cloud 
evolution  showed  that  rain  fluctuations  were  better 
mirrored  by  cloud  temperature  fluctuations  than 
by  cloud  area.  The  apportionment  of  rain  volume 
(assigning  rainrates  to  areas)  remained  a  difficult 
problem,  with  significant  variability,  both  within 
clouds  of  the  same  size  and  between  clouds  of 
different  size. The  coldest  10%  cloud  area  con- 
tained 11-23%  of  the  total  rain  volume  while  the 
coldest  50%  area  contained  60-70%,  in  contrast  to 
the  rain  apportionment  used  in  the  Griffith-Wood- 
ley  technique.  (See  also  W88-06258)  (Author's  ab- 
stract) 
W88-06259 


ASSESSMENT  OF  GROUND-WATER  CON- 
TAMINATION NEAR  LANTANA  LANDFILL, 
SOUTHEAST  FLORIDA, 

Geological  Survey.  Stuart.  FL. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06278 


REMOTELY    OPERATED    SEEPAGE    METER 
FOR   USE   IN    LARGE   LAKES   AND   RIVERS, 

Wisconsin  Univ. -Milwaukee    Dept.  of  Geological/ 

Geophysical  Sciences. 

D.  A.  Cherkauer.  and  J.  M.  McBnde. 


I  )csci  ipti  ii  -.     "Gri  iiiii.i  ■  ii nvi  nn  ill 

■  inn.  in-,     '  sin  i  i.  '   grounds  ilci  n  I. 

;'  I  i.it.i  ,k  i|uisin<  ni.  *Sec| I   ii       Gri  il  ill 

Rivers 

v  seep  igi   metci  has  been  designed  for  um  mi  lai  ge 

sin  i,k  e  watei  bodies    Si  imi    of  thi     idvut 

ih is  nick  i  are  its  siurdiness,  relative  low  ■.  > i-si  (Mini 
foi  construction  materials),  and  adaptabilit)  i" 
remote  installation  without  the  use  of  divers  Ii  is  a 
iin  idified  I  ei  design  metei    using  a  >  utofl 

di  inn  w  Hli    I  'll   I  mi  pounds  ni  (    in  I  ulr   lo  pro    ni 

stability    1 1  uses  an  inexpensive  elei  Iricall)    n  Ii'  al 

cd   switching   device   lo   allow    I idirCCl    llisl.ill.i 

lion  from  a  ship  A  single  equation  allows  tor 
correction  of  the  field  readings  on  sand  beds  for 
three  regularly  experienced  souii  es  ol  uni  ertaint) 
an  initial  15-25  nun  stabilization  period,  slow  settle 
mem  into  the  sediment  during  the  first  day.  and  a 
1891  iiiiderineasuremeiil  ol  seepagi  because  ol  hy- 
draulic resistance  I  he  metei  has  had  a  su<  i  ess  rate 
of  over  909S  in  installations  throughout  the  Great 
Lakes,  Precision  is  within  339S  However,  u 
should  be  manipulated  from  a  large  vessel,  rather 
than  a  small  boat,  when  waves  exceed  I  Ii  I  Ik 
meter  does  not  function  on  rock  oi  soli  sediment 
(Cassai  -l'T  I  ) 
W88-06279 


TRACING  GROUND-WATER  MOVEMENT  IN 
ABANDONED  COAL  MINED  AQUIFERS 
USING  FLUORESCENT  DYES, 

Water  Research  Centre.  Medmenham  (England). 
P.J.  Aldous,  and  P.  L.  Smart 

Ground  Water  GRWAAR.  Vol  26.  No.  2.  p  172- 
178.  March- April  1988.  6  fig,  2  tab,  16  ref.  NFRC 
CASE  award  GT82AAPS7 

Descriptors:  'Groundwater  movement.  'Data  ac- 
quisition. 'Tracers.  'Dye  releases,  *Mine  drainage, 
'Coal  mines.  Aquifers.  Fluoresceine,  Sulpho  Rho- 
damme  B.  Drainage.  Iron  compounds.  Adsorption. 

Fluorescent  dyes  used  as  tracers  in  groundwater 
How  studies  of  deep,  confined,  abandoned  coal 
mines  were  found  to  be  nonconserv  ative  due  to 
adsorption  onto  ferric  hydroxide  deposits  on  walls 
and  in  mine  waters.  Seven  dyes  were  tested  for 
resistance  to  ferric  hydroxide  adsorption  at  ferric 
hydroxide  concentrations  up  to  38  g/liter.  At  the 
highest  ferric  hydroxide  concentration.  Sulpho 
Rhodamine  G  was  most  resistant  to  adsorption, 
with  a  loss  of  about  20%.  Dyes  with  moderate 
resistance  to  adsorption  were  Sulpho  Rhodamine 
B.  Rhodamine  WT.  Pyranine.  Tinopal  CBS-X.  and 
Fluorescein.  Lissamine  Yellow  FF  was  most  easily 
adsorbed,  losses  were  as  high  as  70%.  In  a  second 
experiment  with  constant  ferric  hydroxide  concen- 
tration of  38  g/hter.  the  dye  concentrations  were 
varied  from  2.5  to  50.000  micrograms/hter.  The 
percentage  losses  of  dyes  increased  as  dye  concen- 
trations decreased.  For  tracer  tests  it  was  suggest- 
ed that  dyes  with  sulfonic  groups  be  used  at  the 
highest  levels  commensurate  with  aesthetic  (visible 
at  about  30  micrograms/liter)  and  lexicological 
conditions.  (Cassar-PTT) 
W88-06280 


MEASUREMENT  OF  GROUND-WATER  PA- 
RAMETERS USING  SALT-WATER  INJECTION 
AND  SURFACE  RESISTIVITY, 

Ministry    of    Works    and     Development.    Christ- 
church  (New  Zealand).  Hydrology  Centre. 
P.  A.  While. 

Ground  Water  GRWAAR,  Vol.  26.  No.  2.  p  179- 
186.  March-April  1988.  9  fig.  1  tab.  7  ref 

Descriptors:  'Groundwater  movement.  'Data  ac- 
quisition, 'Resistivity.  'Saline  water.  Aquifers.  Hy- 
draulic conductivity.  New  Zealand. 

A  simple  and  inexpensive  method  of  determining 
the  direction  and  velocity  of  groundwater  flow  by 
injecting  a  low-volume,  high-concentration  salt- 
water slug  into  an  aquifer  and  tracing  its  move- 
ments with  surface  resistivity  measurements  is  de- 
scribed. Typically  1000-2000  liters  of  20%  by 
weight  NaCl  solution  is  used.  Aquifer  hydraulic 
conductivity  can  be  derived  from  the  measured 
velocity,   the   hydraulic   gradient,   and   the  aquifer 
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Field  7— RESOURCES  DATA 


Group  7B — Data  Acquisition 

porosity.  The  method  was  examined  using  theoreti- 
cal considerations  and  a  Held  example,  a  proposed 
refuse  disposal  site  in  New  Zealand.  This  method 
has  several  advantages  over  conventional  well-to- 
well  tracer  experiments.  Only  a  single  access  to  the 
aquifer  is  necessary.  Velocity  estimates  are  more 
representative  of  true  groundwater  velocities.  It  is 
applicable  to  investigation  of  freshwater  aquifers 
within  20  m  of  the  ground  surface  and  when 
highly  conductive  materials  do  not  lie  above  the 
aquifer.  (Cassar-PTT) 
W88-06281 


ELECTROMAGNETIC  MAPPING  OF  FRESH- 
WATER LENSES  ON  SMALL  OCEANIC  IS- 
LANDS, 

University  of  South  Florida.  Tampa.  Dept.  of  Ge- 
ology. 
M.  Stewart. 

Ground  Water  GRWAAR.  Vol.  26.  No.  2.  p  187- 
191.  March-April  1988.  5  fig,  1  tab.  10  ref. 

Descriptors:  *Saline  water-fresh  water  interfaces. 
♦Groundwater  potential.  *Data  acquisition,  "Map- 
ping.  "Islands.  *Lenses.  "Electromagnetic  waves. 
Water  supply.  Flagler  Beach.  Big  Pine  Key.  Flori- 
da. Conductivity.  Aquifers. 

The  electromagnetic  profiling  method  was  used  to 
study  small  fresh-water  lenses  in  two  small  Florida 
keys.  Flagler  Beach  and  Big  Pine.  It  was  assumed 
that  the  water  table  was  close  to  sea  level,  that  the 
unsaturated  and  fresh-water  saturated  geologic- 
units  had  low  bulk  conductivities,  and  that  the 
interface  depth  could  be  obtained  from  a  three- 
layer  solution.  The  first  layer,  the  unsaturated 
zone,  was  assumed  to  be  as  thick  as  the  land 
surface  elevation  above  sea  level.  The  third  layer, 
the  salt-water  saturated  zone,  was  assumed  to  be 
infinitely  thick.  The  layer  conductivities  were 
either  estimated  or  obtained  from  resistivity  sound- 
ings. Since,  in  resistive  environments  only  the 
third-layer  conductivity  has  a  significant  effect  on 
the  calculated  interface  depth,  the  remaining  un- 
known is  the  second-layer  thickness  (the  fresh- 
water saturated  zone).  The  second-layer  thickness 
was  sensitive  to  the  value  used  for  the  third-layer 
conductivity.  This  method  supplied  a  relative  lens 
thickness.  For  actual  thicknesses,  the  data  obtained 
from  the  electromagnetic  method  must  be  calibrat- 
ed with  other  geophysical  or  water  quality  data. 
The  method  is  best  suited  to  reconnaisance  surveys 
or  as  a  supplement  to  other  surveys.  Incorrect 
values  are  obtained  when  the  interface  depth  ex- 
ceeds the  effective  exploration  depth  for  the  coil 
spacing  used  (30  m).  (Cassar-PTT) 
W88-06282 


MRCON:  COMPUTER  PROGRAM  FOR  ESTI- 
MATING SOIL  MOISTURE  RETENTION  AND 
UNSATURATED  HYDRAULIC  CONDUCTIVI- 
TY, 

Department  of  Agriculture.  Lethbridge  (Alberta). 

Groundwater  Section. 

For   primary   bibliographic   entry   see   Field    2G. 

W88-06286 


APPROACHES  FOR  EVALUATING  ENVIRON- 
MENTAL QUALITY;  SCIENTIFIC  PROBLEMS 
AND  MANAGEMENT  NEEDS, 

Southern     California     Coastal     Water     Research 

Project.  Long  Beach. 

For   primary    bibliographic   entry   see    Field    5G. 

W88-06300 


REVIEW  OF  MONITORING  STRATEGIES 
AND  ASSESSMENTS  OF  ESTUARINE  POLLU- 
TION, 

National    Marine   Fisheries   Service.   Woods   Hole. 

MA.  Northeast  Fisheries  Center. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-06301 


APPLICATIONS  OF  A  DOPPLER  RADAR  TO 
DIAGNOSE  A  FRONTAL  ZONE  PRIOR  TO 
THUNDERSTORMS, 

National  Severe  Storms  Lab..  Norman,  OK. 
R.  M.  Rabin.  D.  E.  Engles,  and  A.  J.  Koscielny. 


Monthly  Weather  Review  MRWEAB.  Vol.  115, 
No.  1 1.  p  2674-2686,  November  1987.  15  fig.  19  ref. 

Descriptors:  "Meteorology.  "Weather  forecasting. 
"Radar.  "Thunderstorms.  Weather  patterns.  Wind 
velocity.  Air  temperature.  Relative  humidity. 
NEXRAD  Doppler  radar.  Numerical  analysis. 
United  States. 

Development  of  the  next-generation  radar 
(NEXRAD)  network  in  the  United  States  is  aimed 
primarily  at  the  severe  storm  warning  problem. 
However,  these  radars  are  being  designed  with 
sufficient  sensitivity  to  provide  continuous  Dopp- 
ler wind  data  in  the  lower  atmosphere,  even  in 
clear  weather.  Mean  kinematic  wind  properties 
were  obtained  from  the  analysis  of  clear-air  Dopp- 
ler radar  data  along  circles,  a  few  hours  prior  to 
thunderstorm  development.  A  variety  of  informa- 
tion was  found  to  complement  synoptic  analysis. 
Besides  updated  profiles  of  mean  wind  above  the 
radar,  the  analysis  provides  horizontal  and  vertical 
gradients  of  wind  over  a  wide  area,  which  deter- 
mine the  position,  slope,  and  intensification  of  a 
front.  Destabilization  of  air  above  the  frontal  zone, 
which  leads  to  storms,  is  diagnosed  from  an  initial 
sounding  of  temperature  and  humidity,  and  areal 
averaged  vertical  air  velocity  deduced  from  the 
radar.  (Author's  abstract) 
W88-06368 


PERCHED   WATER   IDENTIFICATION   WITH 
NUCLEAR  LOGS, 

Colorado  School  of  Mines,  Golden.  Dept.  of  Geol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-06376 


COMBINED  EMT/VES  GEOPHYSICAL 
METHOD  FOR  SITING  BOREHOLES, 

Groundwater     Development     Consultants.     Cam- 
bridge (England). 
S.  Beeson,  and  C.  R.  C.  Jones. 
Ground  Water  GRWAAR,  Vol.  26.  No.   1.  p  54- 
63,   January-February    1988.   6   fig.    3   tab,    8   ref 

Descriptors:  "Groundwater  development.  "Bore- 
hole geophysics.  "Well  siting.  "Boreholes.  "Mag- 
netic studies.  "Electrical  studies.  "Site  selection. 
Water  supply  development.  Crystalline  rocks.  Re- 
sistivity. Conductivity,  Nigeria.  Developing  coun- 
tries. 

A  new  geophysical  method  for  the  siting  of  bore- 
holes for  hand-pump  supply  in  the  crystalline  rocks 
of  Kano  State.  Nigeria,  has  been  developed.  A 
single  electromagnetic  traverse  (EMT)  with  at 
least  two  depths  of  investigation  is  used  to  locate  a 
potential  subsurface  feature  which  is  then  assessed 
by  a  vertical  electrical  sounding  (VES).  The  com- 
bined EMT/VES  method  locates  suitable  subsur- 
face electrical  conditions  by  making  use  of  the 
resistivity  contrast  which  exists  between  fresh  un- 
productive rock  and  water-bearing  zones.  The 
method  exploits  the  different  operating  characteris- 
tics of  two  instruments.  The  basic  EMT  principle 
is  that  an  electromagnetic  field  generated  by  a 
transmitter  induces  a  secondary  field  which  is  de- 
tected at  a  receiver;  over  a  wide  dynamic  range 
the  ratio  of  the  secondary  to  the  primary  field  is 
linearly  proportional  to  the  subsurface  conductivi- 
ty (inverse  of  resistivity).  In  VES.  a  collinear  ex- 
panding array  of  current  electrodes  together  with 
fixed  potential  electrodes  indicate  the  variation  of 
apparent  resistivity  with  depth;  analysis  of  the  re- 
sulting graph  of  apparent  resistivity  versus  current 
electrode  half-separation  yields  a  layered  earth 
model  composed  of  individual  layers  of  specified 
thickness  and  resistivity—an  infinitely  thick  bottom 
layer  of  high  resistivity  (the  geoelectric  basement) 
indicates  fresh  rock.  In  spite  of  generally  unfavor- 
able hydrogeological  conditions  in  the  crystalline 
rocks,  364  boreholes  had  acceptable  rates  of 
groundwater  production  out  of  429  sited  using  this 
method.  (Shidler-PTT) 
W88-06380 


CONTAMINANT    PLUME    ANALYSIS    USING 
THE  HYDRODYNAMIC  DISPERSION 

STREAM  FUNCTION  (HDSF)  CONCEPT, 


International  Technology  Corp..  Monroeville.  PA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06382 


COMBINED  USE  OF  HYDRAULIC  AND  ELEC- 
TRICAL PROPERTIES  OF  AN  AQUIFER  IN  A 
GEOSTATISTICAL  ESTIMATION  OF  TRANS- 
MISSIVITY, 

Ecole  Nationale   Superieure  des  Mines  de   Paris. 

Fontainebleau      (France).      Centre     d'Informalion 

Geologique. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-06383 


DRILLING  AND  CONSTRUCTING  MONITOR- 
ING WELLS  WITH  HOLLOW-STEM  AUGERS: 
PART  2.  MONITORING  WELL  INSTALLA- 
TION, 

Bennett  and  Williams.  Inc..  Columbus,  OH. 

G.  Hackett. 

Ground   Water   Monitoring   Review  GWMRDU, 

Vol.  8,  No.  1,  p  60-68,  Winter  1988.  5  fig.  1  tab,  1 1 

ref.   EPA   Cooperative   Agreement   CR81235O-01. 

Descriptors:  "Monitoring  wells.  "Observation 
wells.  "Drilling.  "Construction  methods.  "Hollow- 
stem  augers,  Geohydrology.  Cohesive  soils,  Cohe- 
sionless  soils.  Boreholes,  Well  casings.  Well  filters. 

The  procedures  used  to  construct  monitoring  wells 
with  hollow-stem  augers  may  vary  depending  on 
the  hydrogeologic  conditions  at  the  site.  In  cohe- 
sive materials  in  which  the  borehole  stands  open, 
the  auger  column  may  be  fully  retracted  from  the 
borehole  prior  to  the  construction  of  the  monitor- 
ing well.  In  non-cohesive  materials  in  which  the 
borehole  will  not  stand  open,  the  monitoring  well 
may  be  constructed  through  the  hollow  axis  of  the 
auger  column.  The  techniques  used  to  construct 
monitoring  wells  through  the  hollow  axis  of  the 
auger  column  may  vary  depending  on  the  specific 
site  conditions  and  the  experience  of  the  driller. 
Selection  of  a  hollow-stem  auger  of  appropriate 
diameter  for  the  installation  of  the  required  size  of 
well  casing  is  necessary  to  permit  an  adequate 
working  space  between  the  casing  and  augers, 
through  which  filter  pack  and  annular  seal  materi- 
als are  emplaced.  Assurance  that  the  filter  pack 
and  annular  seal  are  properly  emplaced  is  typically 
limited  to  careful  measurements  taken  and  record- 
ed during  construction  of  the  monitoring  well. 
(Author's  abstract) 
W88-06385 


DRILL-THROUGH  CASING  DRIVER  DRILL- 
ING METHOD  FOR  CONSTRUCTION  OF 
MONITORING  WELLS  IN  COARSE,  UNCON- 
SOLIDATED SEDIMENTS, 

Montana  Univ.,  Missoula.  Dept.  of  Geology. 
W.  W.  Woessner 

Ground  Water  Monitoring  Review  GWMRDU. 
Vol.  8.  No.   1.  p  69-72.  Winter  1988.  4  fig.  3  ref. 

Descriptors:  "Observation  wells.  "Drilling.  "Con- 
struction methods,  "Well  casings.  Alluvium,  Aqui- 
fer testing,  Geohydrology.  Boreholes,  Piezo- 
meters. 

Hole  stability  problems  occurring  during  construc- 
tion of  monitoring  wells  in  coarse,  unconsolidated 
alluvium  can  be  overcome  by  using  a  drill-through 
casing  driver  mounted  on  a  standard  top-head 
drive  rotary  rig.  Steel  casing  is  driven  contempora- 
neously with  drilling,  providing  continuous  hole 
stability.  Samples  of  aquifer  material  and  ground- 
water can  be  taken  at  discrete  depths  as  drilling 
proceeds.  Monitoring  well  completion  is  accom- 
plished by:  (1)  using  the  steel  casing  as  an  open- 
ended  piezometer:  (2)  installing  a  telescoping  well 
screen;  (3)  plugging  the  casing  end  and  perforating 
at  desired  intervals;  (4)  installing  one  or  more 
smaller  diameter  wells;  and  then  (5)  pulling  back 
the  steel  easing.  Advantages  of  this  drilling  method 
include  maintenance  of  hole  stability  during  drill- 
ing and  well  completion,  faster  borehole  construc- 
tion time  than  traditional  methods  in  coarse  alluvi- 
al deposits  and  other  poorly-sorted  formations,  and 
collection  of  representative  samples  of  the  geologic 
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formations  and  groundwater;  additionally,  drilling 
fluids  are  not  required  (Author's  abstract) 
\\  SS  06386 


I  II  I  (   I      OF     (  ONMRl  (HON.      INSI  \l  I    \- 

HON.  \\n  m  YKioi'Mi  \i  on  mi    run 
BIDITYOl  w  MIR  IN  MONITORING  Wilis 
IN  FINE-GRAINED  Gl  v<  1A1.  TILL, 
Hydro  Search,  Brookfield.  WI. 
D  O.  Paul.C  D  Palmer,  and  D  S  Cherkauei 
Ground  Water  Monitoring  Review   GWMRDU, 
Vol   S.  No    I,  p  73  82,  Wintei   1988    11  Fig,  2  tab, 
12  ref  USCS  Grant  14-08-001 -A0410. 

Descriptors  'Monitoring  wells,  'Observation 
wells,  'Construction  methods,  'Drilling,  'Turbidi- 
ty, 'Glacial  soils,  Construction  materials,  Bore- 
holes,   Well    screens,    Well    niters,    Piezometers, 

Surging.  Hailing.  Suspended  sediments,  Wisconsin. 

Ivvcnty  monitoring  wells  wore  installed  at  two 
site  in  southeastern  Wisconsin  to  study  the  instal- 
lation effects  on  the  amount  of  fine-grained  sus- 
pended material  in  t he  well.  The  types  of  well 
screens  used  were  continuous  slot,  factor}  slot, 
factor}  slot  with  a  filter  wrap,  and  porous  piezom- 
eter tips.  Some  of  the  wells  were  installed  before 
the  open  borehole  began  to  fill  with  water;  others 
were  installed  after  the  water  levels  in  the  lower 
section  of  the  borehole  had  begun  to  rise.  About 
half  of  the  wells  were  developed  by  surging  while 
the  others  were  simply  bailed  without  surging. 
Installation  of  the  wells  in  the  initially  dry  holes 
resulted  in  wells  that  yielded  samples  with  very 
low  turbidity  compared  to  wells  installed  in  wet 
holes  Water  samples  from  wells  that  were  surged 
were  more  turbid  than  those  that  were  not.  The 
investigated  types  of  construction  materials  had  no 
effect  on  the  turbidity  of  samples  from  the  wells. 
(Author's  abstract) 
W88-06387 


GROUND  WATER  MONITORING  IN  THE 
U.S.S.R., 

Acres  International  Ltd..  Niagara  Falls,  NY. 

E.  Zaltsberg. 

Ground   Water  Monitoring   Review  GWMRDU. 

Vol.  8.  No.  1.  p  98-103,  Winter  1988.  2  fig.  5  ref. 

Descriptors;  'Groundwater,  'Observation  wells. 
'Networks.  "USSR.  'Monitoring  wells.  Geohy- 
drology.  Groundwater  budget.  Groundwater 
availability.  Groundwater  potential.  Planning,  Re- 
gional planning. 

Groundwater  monitoring  is  considered  to  be  a 
significant  component  of  the  geological  service  in 
the  U.S.S.R.  The  total  number  of  groundwater 
monitoring  wells  exceeds  30.000.  They  are  divided 
into  two  categories,  which  are  the  first  class,  or 
basic,  observation  wells,  and  the  second  class,  or 
auxiliary,  observation  wells.  The  main  purposes  of 
carrying  out  observations  in  first  class  monitoring 
wells  are  establishing  the  regional  regularities  in 
groundwater  regimes  in  large  territories  or  obtain- 
ing baseline  groundwater  data,  regional  evaluation 
of  groundwater  budgets  and  resources,  and  fore- 
casting and  mapping  of  groundwater  regimes  in 
large  territories.  The  second  class  groundwater 
monitoring  network  is  able  to  provide  reliable  in- 
formation on  groundwater  regimes  under  natural 
and  stressed  conditions  for  solving  site-specific 
groundwater  problems  in  various  environments. 
Soviet  experience  in  the  field  of  groundwater  mon- 
itoring including  its  scientific  substantiation  and 
practical  application  could  be  of  interest  to  those 
hydrogeologists  and  governmental  agencies  who 
intend  to  develop  or  are  currently  developing  such 
a  system  in  their  own  countries.  (Shidler-PTT) 
W88-06391 


COMPARISON  OF  DROGUES,  CURRENT 
METERS,  WINDS,  AND  A  VERTICAL  PROFIL- 
ER IN  LAKE  ERIE, 

National  Water  Research  Inst..  Burlington  (Ontar- 
io). Lakes  Research  Branch 
L.  Royer.  P.  F.  Hamblin.  and  F.  M.  Boyce. 
Journal  of  Great  Lakes  Research  JGLRDE.  Vol. 
13.  No.  4.   p  578-586.    1987.   7  fig.    1    tab.   7   ref. 


Descriptors   'Measuring  instruments,  'Watei  *  m 
rents,  'Water  temperature,  'EVAPS,  'I  ake  I  rie, 
'Limnology,  Great   lakes,   lakes.  Surveys,   Pei 
foi  maiKc  evaluation,  H  yd  rod}  namics,  Comparison 
studies.  Drogues, 

\s  purl  of  -in  extensive  survey  of  the  temperature 
.mil  currents  of  the  central  basin  of  I  ake  Erie  a 
vertical  automatic  profiling  system  (I  V  \l'si  was 
deployed  at  an  offshore  location  for  3  days  iii 
August  1980.  I  Ins  system,  which  is  considered  to 
be  new  to  Great  I  akes  studies,  consisted  of  acous- 
tic current  meters,  temperature  sensors,  and  a  pres- 
sure gauge  which  by  the  use  of  a  bottom  mounted 
winch  could  be  made  to  ascend  and  descend 
through  the  water  column.  The  profiler  permitted 
the  collection  of  continuous  vertical  temperature 
and  velocity  profiles.  From  these  profiles,  tempera- 
tures and  the  horizontal  components  of  the  flow 
were  extracted  at  several  depths  and  compared  to 
standard  measurements  from  current  meters,  dro- 
gues, and  a  meteorological  buoy.  Such  a  compari- 
son demonstrated  satisfactory  agreement  of  the 
conventional  data  with  the  profile  measurements 
and  thus  established  the  validity  of  this  approach 
to  measurement  of  flow  in  a  large  lake.  (Author's 
abstract) 
W88-06402 


VALUES  OF  SEDIMENT  OXYGEN  DEMAND 
MEASURED  IN  THE  CENTRAL  BASIN  OF 
LAKE  ERIE,  1979, 

McMaster    Univ..    Hamilton    (Ontario).    Dept.    of 
Civil  Engineering  and  Engineering  Mechanics. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-06414 


CARBON-13  NUCLEAR  MAGNETIC  RESO- 
NANCE SPECTROSCOPIC  CHARACTERISA- 
TION OF  HUMIC  SUBSTANCES  FROM  MU- 
NICIPAL REFUSE  DECOMPOSING  IN  A 
LANDFILL, 

Department  of  Scientific  and  Industrial  Research. 
Petone  (New  Zealand).  Chemistry  Div. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-06424 


COMMENT  ON  THE  USE  OF  ACIDIMETRIC 
TITRATIONS  FOR  THE  ESTIMATION  OF 
THE  ALKALINITY  AND  BICARBONATE  CON- 
TENT OF  ACID  UPLAND  SURFACE  WATERS, 

Institute  of  Terrestrial  Ecology.  Bangor  (Wales). 
Bangor  Research  Station. 
For  primary  bibliographic  entry  see  Field  5A. 
W  8  8-0642  7 


FIELD  CALIBRATION  OF  A  NEUTRON  MOIS- 
TURE METER  IN  A  CRACKING  GREY  CLAY, 

New  South  Wales  Dept.  of  Agriculture.  Narrabn 

(Australia).  Agricultural  Research  Station. 

A.  S.  Hodgson,  and  K.  Y.  Chan. 

Irrigation  Science  IRSCD2.  Vol.  8.  No.  4.  p  233- 

244.  1987.  1  fig,  6  tab.  29  ref. 

Descriptors:  'Neutron  moisture  meters.  'Measur- 
ing instruments.  'Field  tests.  'Soil  water.  'Irriga- 
tion. 'Clays.  'Moisture  meters.  Prediction.  Per- 
formance evaluation.  Calibration. 

A  neutron  moisture  meter  was  field  calibrated  in  a 
cracking  grey  clay  prepared  for  furrow  irrigation 
at  Narrabri,  fsI.S.W.  Neutron  counts  were  taken  in 
successive  0.1  m  increments  between  the  0  and  1.5 
cm  depths.  Concomitant  measurements  using  un- 
disturbed soil  cores  provided  independent  esti- 
mates of  volumetric  water  content.  Separate  linear 
calibrations  were  required  for  the  0-0.1  m.  0.1-0.2 
m  and  0.2-1.5  m  depth  increments.  Correction  for 
bias  due  to  cracking  and  changes  in  bulk  density 
slightly  improved  the  calibrations.  The  accuracy  of 
predicted  soil  water  content  was  improved  relative 
to  previous  calibrations.  A  precision  of  +  or  -  0.01 
cu  m/cu  m  required  3  samples  per  mean  by  the 
neutron  method  or  1 1  samples  per  mean  by  the 
core  sampling  method.  (Author's  abstract) 
W88-06447 


EFFECT  OF  Itool    \ni>  w  \  1 1  It  Dlsiioiti 
riON    IN    I.VMMI   IIKS    \NI)   IN    Mil     FIELD 
on    till    iinsi  I   Ol    CROP  WATER  STRESS, 

Soil  ami  Irrigation  Research  Insi  .  Pretoria  (South 

Africa) 

I  oi  primary  bibliographic  eniiv  sec  I  ield    I 

W88  ni.448 


SPECTROPHOTOMETRIC  Ml  I  MOD  FOR 
THE  MICRODETERMINATION  OF  BENDIO- 
CARB  STANDARD  RESIDUES  IN  WATER, 

Indian    Agricultural    Research    Inst.    New     Delhi 

Div   of  Agricultural  Chemicals. 

For  primary  bibliographic  entry  sec  Field  5A 

W88-06472 


ANALYSIS  OF  GASOLINE  IN  WATER  I  SIM. 
A  STRIPPING  PRECONCENTRATION  PRO- 
CEDURE, 

Army  Environmental  Hygiene  Agency.  Aberdeen 

Proving  Ground,  MD. 

For  primary  bibliographic  entry  see  Field  5A. 

W8X-06482 


OPTICAL  WATER  QUALITY  -  WHAT  DOES  IT 
MEAN  AND  HOW  SHOULD  WE  MEASURE  IT, 

Commonwealth  Scientific  and  Industrial  Research 

Organization.  Canberra  (Australia).  Div.  of  Plant 

Industry. 

For   primary    bibliographic   entry   see   Field    5G. 

W88-06486  ' 


GENERATION  OF  WEEKLY  STREAMFLOW 
DATA  FOR  THE  RIVER  DANUBE-RIVER 
MAIN  SYSTEM:  EXPERIENCES  WITH  AN  AU- 
TOREGRESSIVE  MULTIVARIATE  MULTILAG 
MODEL, 

Technische  Univ..  Munich  (Germany.  F.R.). 
For  primary  bibliographic  entry  see  Field  2E. 
W88-06517 


APPROPRIATE  SAMPLING  PROCEDURES 
FOR  ESTUARINE  AND  COASTAL  ZONE 
WATER-QUALITY  MEASUREMENTS, 

Tudor  Engineering  Co.,  San  Francisco.  CA. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-06541 


THIRD  ASSESSMENT  OF  WATER  QUALITY 
IN  THE  SUSQUEHANNA  RIVER  BASIN, 

Susquehanna  River  Basin  Commission.  Harrisburg, 
PA. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-06550 


ENVIRONMENTAL  SURVEILLANCE  AT  LOS 
ALAMOS  DURING  1986. 

Los  Alamos  National  Lab..  NM.  Environmental 
Surveillance  Group. 

Available  from  the  National  Technical  Information 
Service.  Springfield.  VA.  22161.  as  DE87-010215. 
Price  codes:  A 14  in  paper  copy,  A01  in  microfiche. 
Report  No.  LA-10992-ENV.  April  1987.  286  p.  32 
fig.  31  tab.  53  ref,  7  append.  DOE  Contract  No. 
W-7405-ENG-36. 

Descriptors:  *Los  Alamos.  'Environmental  ef- 
fects, 'Radiation.  'Water  pollution  control.  Radio- 
active wastes.  Regulations.  Groundwater  pollu- 
tion. Path  of  pollutants.  Water  quality. 

An  environmental  surveillance  program  conducted 
by  Los  Alamos  National  Laboratory  during  1986  is 
discussed.  Routine  monitoring  for  radiation  and 
radioactive  or  chemical  materials  is  conducted  on 
the  Laboratory  site  as  well  as  in  the  surrounding 
region.  Monitoring  results  are  used  to  determine 
compliance  with  appropriate  standards  and  to 
permit  early  identification  of  potentially  undesir- 
able trends.  Results  and  interpretation  of  data  for 
1986  cover:  external  penetrating  radiation;  quanti- 
ties of  airborne  emissions  and  liquid  effluents;  con- 
centrations of  chemicals  and  radionuclides  in  ambi- 
ent air.  surface  and  groundwaters,  municipal  water 
supply,    soils   and   sediments,   and    foodstuffs;   and 
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cnviromenlal  compliance.  Comparisons  with  ap- 
propriate standards,  regulations,  and  background 
levels  provide  the  basis  lor  concluding  that  envi- 
ronmental effects  from  laboratory  operations  are 
insignificant  and  do  not  impact  the  public,  labora- 
tory employees,  or  the  environment.  (Author's  ab- 
stract) 
WS8-06588 


DEVELOPMENT  OF  AN  IN  SITU  METHOD 
TO  DEFINE  THE  RHEOLOGICAL  PROPER- 
TIES OF  SLURRIES  AND  SLUDGES  STORED 
IN  UNDERGROUND  TANKS, 

Battelle  Pacific  Northwest  Labs..  Richland.  WA. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-06602 


HAZARD  EVALUATION  DIVISION  STAND- 
ARD EVALUATION  PROCEDURE:  FISH  LIFE- 
CYCLE  TOXICITY  TESTS, 

Environmental    Protection    Agency,    Washington, 

DC.  Office  of  Pesticide  Programs. 

For  primarv  bibliographic  entry  see  Field  5C. 

W88-06616 


EFFECTS  OF  SAMPLE  STORAGE  AND  ME- 
CHANICAL BLENDING  ON  THE  QUANTITA- 
TIVE ANALYSIS  OF  RIVER  PERIPHYTON, 

Mimco  Equipment  Co..  Linwood,  PA. 

B.  J.  F.  Biggs. 

Freshwater  Biology  FWBLAB.  Vol.  18,  No.  2.  p 

197-203,  October  1987.  3  fig,  2  tab.  21  ref. 

Descriptors:  *Sampling,  *Water  analysis.  "Chemi- 
cal  analysis,  "Chlorophyll  a,  "Alakaline  phopha- 
tase,  *Phytoplankton,  ""Quantitative  analysis.  En- 
zymes. Variation  coefficient. 

The  effects  of  storage  of  periphyton  samples,  at  4 
degrees  in  the  dark,  on  levels  of  chlorophyll  a  and 
alkaline  phosphatase  activity  were  tested.  Either 
raw  or  extracted  ethanol  samples  may  be  stored  for 
2-3  days  for  chlorophyll  analyses,  but  alkaline 
phosphtase  should  be  estimated  as  soon  as  possible. 
The  efficiency  of  mechanical  blending  of  periphy- 
ton samples  in  breaking  up  clumps  of  periphyton  to 
improve  subsamphng  reproducibility  was  also  in- 
vestigated. Blending  is  a  useful  procedure  to  im- 
prove the  accuracy  of  periphyton  analyses  because 
the  subsamphng  coefficients  of  variation  decreased 
for  most  determinands  after  blending.  (Author's 
abstract) 
W88-06686 


BEHAVIOR    AND    FORM    OF    PSEPHENUS 
HERRICKI  (DEKAY) 

(COLEOPTERArPSEPHENTDAE)      IN      RELA- 
TION TO  WATER  FLOW, 

Purdue  Univ.,  Lafayette.  IN.  Dept.  of  Entomolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2E. 
W88-06693 


AIRBORNE  DETERMINATION  OF  REGION- 
AL WATER  USE  EFFICIENCY  AND  EVAPO- 
TRANSPIRATION:  PRESENT  CAPABILITIES 
AND  INITIAL  FIELD  TESTS, 

Macdonald  Coll.,  Ste.  Anne  de  Bellevue  (Quebec). 

Dept.  of  Renewable  Resources. 

P.  H.  Schuepp,  R.  L.  Desjardins,  J.  I.  Macpherson, 

J.  Boisvert.  and  L.  B.  Austin 

Agricultural  and  Forest  Meteorology,  Vol.  40,  No. 

1-2.   p    1-19.   October   1987.   3   fig.   7   tab.   31    ref. 

Descriptors:  *Evapotranspiration,  *Remote  sens- 
ing, "Hydrologic  budget,  *Wheat.  *Crop  yield, 
*Water  use  efficiency.  *Quebec.  "Canada.  Model 
studies.  Aircraft,  Eddy  correlation  measurements. 

Aircraft-based  eddy  correlation  measurements  of 
evapotranspiration  and  C02  exchange  were  com- 
pared against  ground-based  eddy  correlation  over 
extensive  wheat  fields.  They  show  similar  mean 
values  for  water  use  efficiency  if  observations 
equivalent  to  several  hours  of  continuous  monitor- 
ing are  averaged.  Shorter-term  observations 
(equivalent  to  1  h  of  observation)  show  differences 
of  up  to  209!-  between  airborne  and  ground-based 


observations  for  reasons  not  yet  understood.  Based 
on  these  measurements,  average  results  of  four 
repealed  aircraft  passes  over  a  flight  path  of  4-5 
km.  al  an  altitude  of  25-50m.  can  be  expected  to 
have  a  probability  of  approximately  90%  of  agree- 
ing within  15%  with  lh  of  ground-based  eddy 
correlation  data,  provided  the  terrain  is  homogene- 
ous enough  for  the  ground  observation  to  be  repre- 
sentative of  the  surrounding  areas.  In  a  preliminary 
application  of  the  airborne  technique  on  July  18 
and  24,  1985,  six  test  sites  with  corn  as  the  domi- 
nant crop  were  chosen  within  the  area  involved  in 
a  regional  (500  sq  km)  hydrological  balance  study 
in  Quebec.  Cumulative  precipitation  over  the  sites 
during  the  4  days  prior  to  test  flights  decreased 
from  27.4  mm  for  July  18  to  7.1  mm  for  July  24. 
Airborne  observation  (at  approximately  noon) 
showed  corresponding  decrease  in  evapotranspira- 
tion from  362  to  214  W  per  sq  m.  with  a  slight 
increase  in  water  use  efficiency  from  4.01  to  4.25 
kPa  mmol(C02)  per  mol  (H20)  (correlated  for 
differences  in  vapor  pressure  deficit),  indicating 
that  the  crop  did  not  yet  experience  significant 
moisture  stress.  Airborne  data  are  in  order-of-mag- 
nitude  agreement  with  daily  evapotranspiration  es- 
timates obtainable  for  July  18  from  the  hydrologi- 
cal balance  model.  (Author's  abstract) 
W88-06726 


AUTOMATIC  RECORDING  CLASS  A  PAN 
EVAPO-PLUVIOMETER  FOR  LONG-TERM 
UNATTENDED  OPERATION, 

W.  C.  Boughton,  and  R.  J.  McPhee. 

Agricultural  and  Forest  Meteorology.  Vol.  40,  No. 
1-2.   p   21-29.  October    1987.   4  fig,   2  tab,   8   ref. 

Descriptors:  *Rain  gages,  "Evaporation  gages, 
"Evaporation  pans,  "Rainfall  rate,  "Instrumenta- 
tion. Field  tests.  Data  collection.  Tipping  buckets. 
Measuring  instruments. 

A  system  was  developed  for  automatic  measure- 
ment of  evaporation  loss  from,  and  rainfall  into,  a 
standard  Class  A  evaporation  pan.  Water  level  in 
the  pan  is  maintained  within  0.5  mm  of  the  normal 
filled  level.  Evaporation  loss  is  replenished  from  a 
supply  reservoir,  and  excess  water  from  rainfall  is 
removed  through  an  outlet  valve.  Tipping  buckets 
on  the  inlet  and  outlet  measure  water  into  and  out 
of  the  pan  in  amounts  of  0.25mm  change  in  water 
level.  The  unit  is  designed  for  long-term  unattend- 
ed operation.  The  limit  on  the  period  of  unattended 
operation  is  determined  mainly  by  the  capacity  of 
instruments  to  store  data.  The  measurement  of 
rainfall  intensities  and  amounts  is  less  than  in  a 
standard  pluviometer  but  the  differences  are  not 
significant  for  the  study  of  catchment  water  bal- 
ance. (Roseman-PTT) 
W88-06727 


ESTIMATING  EVAPOTRANSPIRATION 

FROM  WHEAT  USING  WEATHER  MEASURE- 
MENTS AND  CARBORUNDUM  OR  PICHE 
EVAPORIMETER, 

Orange    Free   State    Univ.,    Bloemfontein    (South 

Africa).  Dept.  of  Agrometeorology. 

For   primary   bibliographic    entry   see   Field    2D. 

W88-06728 


VHF  DOPPLER  RADAR  AS  A  TOOL  FOR 
CLOUD  AND  PRECIPITATION  STUDIES, 

National  Center  for  Atmospheric  Research.  Boul- 
der, CO. 

K.  Wakasugi,  B.  B.  Balsley,  and  T.  L.  Clark. 
Journal  of  Atmospheric  and  Oceanic  Technology. 
Vol.  4.  No.  2.  p  273-280,  June  1987.  8  fig,  24  ref. 

Descriptors:  "Rador,  "Remote  sensing,  "VHF 
Doppler  radar.  "Clouds.  "Precipitation.  "Measur- 
ing instruments,  "Data  acquisition.  Cloud  liquid 
water.  Radar,  Water  vapor.  Temperature,  Humidi- 
ty. 

The  VHF  Doppler  radar  has  become  a  powerful 
tool  for  probing  structures  and  motions  of  the  clear 
air.  The  capability  of  VHF  radar  as  a  tool  for 
cloud  and  precipitation  studies  is  discussed.  Large 
fluctuations  of  refractive  index  from  the  cloudy  air 
can  be  anticipated  because  of  an  abundance  of 
water  in  clouds.  Due  to  the  difficulties  in  obtaining 


the  necessary  fine-scale  observational  data  within 
clouds,  the  analysis  of  cloud-echoing  properties  is 
based  on  the  numerical  simulation  of  nonprecipitat- 
ing  cumulus  by  Klaassen  and  Clark.  The  Bragg 
scatter  echo  intensity  is  estimated  from  the  temper- 
ature and  humidity  fields  obtained  from  the  cloud 
model.  The  echo  is  enhanced  at  the  boundary 
between  the  cloud  and  the  environment  because  of 
enhanced  water  vapor  fluctuations.  Although 
echoes  from  nonprecipitating  clouds  can  be  detect- 
ed by  UHF  and  VHF  radars,  only  VHF  radars  can 
discriminate  echoes  due  to  large  precipitation  par- 
ticles from  the  Bragg  scatter  echo  of  cloudy  air. 
With  UHF  radars,  the  precipitation  echoes  totally 
mask  the  Bragg  scatter  echoes.  (Author's  abstract) 
W88-06744 


DROP-SIZE  RESPONSE  OF  THE  CSIRO 
LIQUID  WATER  PROBE, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO 

C.  J.  Biter.  J.  E.  Dye,  D.  Huffman,  and  W.  D. 
King. 

Journal  of  Atmospheric  and  Oceanic  Technology. 
Vol.  4,  No.  3,  p  359-367.  September  1987.  8  fig,  24 
ref.  append. 

Descriptors:  "Measuring  instruments,  "King 
Probe,  "Cloud  liquid  water,  "Fluid  drops,  Errors. 
Calibrations,  Mathematical  equations.  Distribution 
patterns. 

The  response  of  the  CSIRO  liquid  water  content 
(LWC)  device  to  water  drops  of  different  sizes  was 
investigated  in  a  wind  tunnel.  Two  series  of  experi- 
ments were  conducted.  The  first  compared  the 
probe-measured  LWC  of  sprays  with  different 
median  volume  diameters  (MVD)  to  the  LWC 
computed  through  water  mass  conservation  con- 
siderations; the  second  series  compared  the  probe 
LWC  to  that  computed  from  the  droplet  spectra 
measured  by  Particle  Measuring  Systems'  (PMS) 
probes.  In  the  first  series  of  experiments,  the  re- 
sponse was  found  to  decrease  from  100%  for  a 
water  spray  with  an  MVD  of  approximately  20 
micrometers  to  about  50%  for  a  spray  with  an 
MVD  of  approximately  150-200  micrometers. 
From  these  results,  it  is  expected  that  the  King 
Probe  can  be  used  without  correction  for  measur- 
ing the  LWC  of  droplet  distributions  with  MVDs 
<  40  micrometers.  As  the  MVD  increases,  there 
will  be  a  gradually  diminishing  response,  which  for 
MVDs  >  100  micrometers  will  require  substantial 
correction.  The  second  series  of  experiments  pro- 
duced physically  unreasonable  results,  suggesting 
that  the  size  calibration  of  the  PMS  Forward  Scat- 
tering Spectrometer  Probe  needs  to  be  reevaluated. 
These  results  also  indicate  that  a  correction  is 
required  for  the  PMS  Two-Dimensional  Grey  Op- 
tical Array  Imaging  Probe.  (Author's  abstract) 
W88-06745 


MEASUREMENT  OF  PRECIPITATION  WITH 
SYNTHETIC  APERTURE  RADAR, 

Maryland  Univ..  College  Park.  Dept.  of  Meteorol- 
ogy. 

D.  Atlas,  and  R.  K.  Moore. 

Journal  of  Atmospheric  and  Oceanic  Technology. 
Vol.  4,  No.  3,  p  368-376.  September  1987.  3  fig,  4 
tab,  8  ref  NASA  Grant  NAG  5/542. 

Descriptors:  "Radar.  "Synthetic  Aperture  Radar, 
"Remote  sensing,  "Measuring  instruments,  "Rain. 
"Precipitation.  Rainfall.  Mathematical  equations. 
Reflectivity.  Rainfall  rate.  Detection  limits.  Esti- 
mating. 

The  radar  equation  for  the  measurement  of  precipi- 
tation by  SAR  is  identical  to  that  for  a  convention- 
al radar.  The  achievable  synthetic  beamwidth. 
Beta  sub  s.  is  proportional  to  sigma  sub  v/U,  the 
ratio  of  the  spread  of  the  precipitation  Doppler 
spectrum  to  the  platform  velocity.  Thus,  a  small 
Beta  sub  s  can  be  achieved  only  with  a  small  sigma 
sub  v  or  from  a  fast-moving  vehicle  such  as  a 
spacecraft.  Also,  the  along-track  resolution  is  vari- 
able with  sigma  sub  v  and  is  not  known.  Neverthe- 
less, the  reflectivity  is  measured  correctly.  A  possi- 
ble approach  to  the  measurement  of  sigma  sub  v  is 
noted.  The  C-band  SAR  proposed  for  the  Shuttle 
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Imaging  Radui  C  (SIR-C)  mission  is  capable  of 
detecting  ruin  rule  .is  small  as  0  s  mm  hi  ul  nadii 
when  tl\i-  beam  is  filled  Because  the  cross-truck 
beam  dimension  is  about  20  km  wide,  the  uv  ol  n 
high-resolution  microwave  radiometei  is  suggested 
to  correct  foi  the  unfilled  beam  and  the  variation 
of  gum  across  it  Alternatively,  the  cross-track 
dimension  should  be  decreased  to  no  more  than 
about  5  km  in  increasing  the  antenna  width  and  oi 
decreasing  the  wavelength  t  Author's  abstract) 
\\  ss  06746 


APPLICATION  OF  THE  LOIAORMM  RAIN- 
DROP DISTRIBUTION  TO  Dill  I  Rl  Nil  At 
REFLECTIVITY  RADAR  MEASUREMENT  (Z 
SUB  DR). 

Ki  \\i\  Unix  (Israel)  Dept  of  Geophysics  and 
Planetary  Sciences 

1  oi  primarv  bibliographic  entrj  see  Field  7C. 
W88-06747 


OPTICAL  DISDROMETER  FOR  THE  MEAS- 
UREMENT OF  RAINDROP  SIZE  SPECTRA  IN 
WINDY  CONDITIONS, 

University  of  Manchester  Inst,  of  Science  and 
Technology  (England).  Dept.  of  Physics 
A.  J  lllingworth,  and  C.  J.  Stevens. 
Journal  of  Atmospheric  and  Oceanic  Technology. 
Vol.  4.  No.  3,  p  411-421.  September  1987.  10  fig,  4 
tab,  20  ref.  NERC  Grant  GR.V4785.  ERO  Grants 
DAJA-37-80-C-0229  and  DAJA-45-83-C-0003. 

Descriptors:  'Disdrometers,  'Measuring  instru- 
ments. *Rain  drop  size.  *Fluid  drops.  Detection 
limits.  Calibrations.  Wind.  Rainfall  distribution. 
Rainfall.  Radar,  Remote  sensing. 

An  instrument  for  measuring  the  size  and  concen- 
tration of  raindrops  has  the  ability  to  function 
equally  well  in  calm  conditions  and  in  strong 
winds.  Raindrops  are  detected  optically  in  a  sha- 
dowgraph-type imaging  system.  A  unique  feature 
of  the  device  is  the  sensing  of  drop  size  as  drops 
enter  and  leave  a  cylindrical  sample  volume.  Each 
drop  produces  two  equally  sized  pulses,  the 
heights  of  which  are  proportional  to  the  drop's 
diameter  and  their  separation  yields  the  drop's 
transit  time.  The  drop  concentration  can  be  de- 
rived from  this  data  without  assuming  or  measur- 
ing drop  velocities.  The  instrument  has  a  large 
sample  volume,  but  a  negligible  loss  of  data  result- 
ing from  two  drops  being  sampled  simultaneously. 
Drops  >  300  micrometers  can  be  detected,  but 
beam  divergence  limits  accurate  sizing  to  drops  > 
400  micrometers.  Laboratory  calibration  shows 
that  drops  >  1  mm  may  be  sized  to  better  than 
5%.  Comparison  tests  with  a  tipping  bucket  rain- 
gage  reveal  that  time  integrations  of  the  raindrop 
size  spectra  yield  rainfall  totals  generally  within 
10%  of  the  bulk-measured  values.  These  tests  also 
show  that  disdrometers  which  sense  raindrop  flux 
will  seriously  overestimate  drop  concentrations  in 
windy  conditions  but  that  this  new  device  per- 
forms satisfactorily  for  winds  of  up  to  20  meters/ 
second.  (Author's  abstract) 
W88-06748 


PRESSURIZED  ICING  TUNNEL  FOR  GRAU- 
PEL,  HAIL  AND  SECONDARY  RAINDROP 
PRODUCTION, 

Toronto  Univ.  (Ontario).  Dept.  of  Physics. 

R.  List.  G.  B.  Lesins.  F.  Garcia-Garcia.  and  D.  B. 

McDonald. 

Journal  of  Atmospheric  and  Oceanic  Technology. 

Vol.  4,  No.  3,  p  454-463.  September  1987.  8  fig,  32 

ref. 

Descriptors:  *Graupel.  *Wind  tunnels.  ♦Simula- 
tion, *Measuring  instruments,  *Ice,  *Hail,  *Rain, 
♦Precipitation.  Ice  formation.  Melting. 

The  closed-circuit  icing  wind  tunnel  with  pressure 
control  serves  for  experiments  on  the  growth  and 
melting  of  ice  particles,  such  as  graupel  and  hail- 
stones, and  the  observation  of  shedding  of  rain- 
sized  drops  by  growing  and  melting  hailstones. 
The  pressure  variation  allows  a  better  simulation  of 
nature  by  duplicating  all  state  parameters  of  the 
atmosphere  and.  consequently,  also  the  correct 
relative  speeds  between  test  particle  and  air  under 


ull  conditions  I  bus.  the  hailstone  growth  io  ird 
ing  to  differeul  in  cloml  trujei  lories  cun  be  simutat 
ed  rhe  double  wall  construction  ol  the  measuring 
and  downstreum  calming  sections  provides  excel 
lent  heal  transfei  ul  the  outside  wall  and  thus, 
minimal  temperature  gradients  and  radiative  imbal- 
ances across  the  tunnel  I  Ins  is  of  particular  impor- 
tance for  the  study  of  small  particles  requiring  low 
speeds  i  he  tunnel  is  4.3  m  high  and  has  u  7n  cm 
vertical  measuring  section  with  an  inner  cross  sec 
non  of  17.8  x  17  s  cm.  I  he  operational  pressure 
range  is  between  laboratory  pressure  (approximate- 

•  l\    100  kl'a)  and  20  kPa,  and  the  dynamic  pressure 
can  be  as  high  as  615  |>:l  at    100  kl'a  and  430  Pa  at 

50  kl'a  air  pressure  flic  lowesl  operaiion.il  tem- 
perature is  -30  degrees,  and  the  liquid  water  con- 
tent can  vary  from  0-20  grams/cu  m,  with  various 
drop  si/e  distributions  In  order  to  simulate  free 
fall,  two  gyrator  systems  are  available  to  duplicate 
the  complex  rotational  particle  motions.  This  is 
preferred  over  modification  of  the  parallel  airflow 
which  is  required  for  floating  of  particles  >0.5  mm 
in  the  presence  of  close  restraining  walls.  Auxiliary 
measuring  equipment  includes  two  radiometric  (in- 
frared or  IR)  microscopes  for  surface  temperature, 
a  two-dimensional  (2DC)  Grey  Scale  Laser  Spec- 
trometer for  droplet  size  distributions  (15-960  mi- 
crometers), a  probe  for  total  liquid  water  content, 
various  cameras.  Prandtl  tubes  and  hot  wire  ane- 
mometers, two  microcomputers,  and  various  other 
instruments,  transducers  and  controllers.  Examples 
of  applications  are  given  for  graupel  growth  and 
the  shedding  of  mm-sized  drops  by  growing  hail- 
stones. (Author's  abstract) 
W88-06749 


APPLICATIONS  OF  FAST  RESPONSE  CON- 
TINUOUS SF6  ANALYZERS  TO  IN  SITU 
CLOUD  STUDIES, 

North  Dakota  Univ.,  Grand  Forks. 

For  primary  bibliographic  entry  see  Field  3B. 

W88-06751 


RELATIONS  AMONG  LINEAR  AND  CIRCU- 
LAR POLARIZATION  PARAMETERS  MEAS- 
URED IN  CANTED  HYDROMETEORS, 

Applied  Research  Corp..  Landover.  MD. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-06752 


PORTABLE  RAINFALL  SIMULATOR, 

R.  W.  Tossell.  W.  T.  Dickinson,  R.  P.  Rudra,  and 
G.J.  Wall. 

Canadian     Agricultural     Engineering     CAEOAI. 
Vol.  29,  No.  2.  p  155-162,  1987.  6  fig,  2  tab.  22  ref. 

Descriptors:  *Rainfall  simulators.  *Simulated  rain- 
fall. *Soil  erosion.  Rainfall  intensity. 

A  new  portable  rainfall  simulator  was  developed 
for  both  field  and  laboratory  soil  erosion  research 
at  the  University  of  Guelph.  Employing  several 
low-  to  medium-flow-rate,  full-jet  nozzles  in  a  con- 
tinuous-spray design,  the  simulator  is  capable  of 
reproducing  storm  intensities  ranging  from  17.5 
mm/h  to  in  excess  of  200  mm/h.  Simulated  rainfall 
intensity  varies  with  nozzle  size,  water  pressure  at 
the  nozzle,  and  height  of  the  nozzle  above  the  plot 
surface.  Uniformity  of  rainfall  intensity  over  a  1-m 
by  1-m  plot  averages  88.33%  over  all  nozzles  and 
settings,  with  many  nozzles  producing  averages  > 
90%.  The  simulator  and  support  equipment  are 
portable  to  the  extent  that  they  can  be  loaded  onto 
a  half-truck  for  transport  to  the  field.  (Author's 
abstract) 
W88-06787 


FIELD  TECHNIQUE  TO  MEASURE  THE  TOR- 
TUOSITY AND  SORPTION-AFFECTED  PO- 
ROSITY FOR  GASEOUS  DIFFUSION  OF  MA- 
TERIALS IN  THE  UNSATURATED  ZONE 
WITH  EXPERIMENTAL  RESULTS  FROM 
NEAR  BARNWELL,  SOUTH  CAROLINA, 
For  primary  bibliographic  entrv  see  Field  5B. 
W88-06789 
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ONE-PARAMETER    MODI  I     I  OR    till    soil 

\\  VTER  (II  \RA(  II  RISIK  , 

Nottingham  Unii    (I  ngland)   Dept   of  Physiologj 

.mil  I  iiviionmciii.il  Science 

For   primarj    bibliographii    entrj    see   Field    IO 

W88-05994 


DEPOSITION  OF  AIR-BORNE  ACIDIFIERS  IN 
THE  WESTERN  ENVIRONMENT, 

ERT,  Inc..  Camarillo,  CA. 

For  primary  bibliographic  entry  sec  Field  5H 

W88-06I44 


BACTERIAL  POLLUTION  IN  RUNOFF  FROM 
AGRICULTURAL  LANDS, 

Nebraska  Univ. -Lincoln    Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entrv  see  Field  5B. 
W88-06145 


MATHEMATICAL      MODEL      OF      SEWAGE 
TREATMENT  PLANT  OPERATION, 

Technical   Univ.   of  Gdansk   (Poland)    Faculty  of 

Hydraulic  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-06164 


EFFECTS  OF  LOAD  REDUCTIONS  ON  THE 
WATER  QUALITY  OF  A  LARGE  SHALLOW 
LAKE, 

Magyar  Tudomanyos  Akademia.  Budapest.  Szami- 
tastechnikai  es  Automatizalasi  Kutato  Intezete. 
For  primary  bibliographic  entrv  see  Field  2H. 
W88-06165 


PRINCIPLES  OF  COMPUTER-AIDED  EVENT 
SIMULATION  IN  MARINE  ECOLOGY, 

Akademiya  Nauk  SSSR.  Moscow.  Vychislitelnyi 

Tsentr. 

M.  V.  Gal'perin. 

Ecological  Modeling  ECMODT.  Vol.  39,  No.  1/2. 

p   101-119,  November   1987.   2  fig.  2  tab.    15  ref 

Descriptors:  *Mathematical  models.  *Model  stud- 
ies. "Simulation  analysis,  "Computers,  *Data  proc- 
essing. *Marine  environment. 

Computer-aided  marine  ecology  simulation  sys- 
tems which  are  designed  by  using  standard  mor- 
phological and  mathematical  descriptions  of  ele- 
ments and  subsystems  and  standard  data  structures 
in  information  retrieval  systems  are  discussed.  A 
newly  designed  formalized  model  describes  events 
in  ecological  systems  (which  are  viewed  as  contin- 
uous discrete  systems)  so  that  typical  networks  of 
events  are  identified  and  classified  for  a  specific 
biocoenosis.  A  numerical  example  is  given  analyz- 
ing the  significance  of  networks  obtained  in  simula- 
tion of  a  specific  biocoenosis;  these  networks,  on 
the  other  hand,  represent  the  morphological  de- 
scription of  the  system  as  a  set  of  unified  structural 
flowcharts.  (Author's  abstract) 
W88-06166 


TWO  APPROACHES  TO  GENERALIZED  ECO- 
SYSTEM MODELING:  THERMODYNAMIC 
AND  CYBERNETIC, 

Akademie  der   Wissenschaften   der   DDR.   Berlin. 
Inst,  fuer  Geographie  und  Geooekologie. 
P.  Mauersberger.  and  M    Straskraba. 
Ecological  Modeling  ECMODT.  Vol.  39.  No.  1/2, 
p  161-169.  November  1987.  4  fig.  16  ref. 

Descriptors:  "Mathematical  models,  "Model  stud- 
ies. "Simulation  analysis,  "Comparison  studies. 
"Ecosystems.  Thermodynamics,  Cybernetics. 

For  the  modeling  of  aquatic  ecosystems  the  use  of 
the  homology  principle  leads  to  complex  systems 
of  equations  with  solution  possibilities  limited  both 
by  computer  time  and  capacity  as  well  as  by 
insufficient  knowledge.  Two  theoretical  approach- 
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es.  thermodynamic  and  cybernetic,  were  devel- 
oped independently  for  deriving  the  structure  and 
parameters  of  the  model.  Optimization  is  the  basic 
principle  of  both  approaches.  An  attempt  was 
made  to  use  a  continuous  variable  for  the  unified 
characterization  of  the  different  speciess  inside 
functional  groups  instead  of  numbering  and  model- 
ling them  separately.  The  relations  between  rates 
and  continuous  control  variables  for  functional 
groups  of  aquatic  organisms  can  be  derived  from 
thermodynamics  and  an  additional  assumption. 
The  combination  of  the  cybernetic  and  thermody- 
namic approaches  seems  worthwhile  to  develop 
the  methodology  of  ecosystem  modeling  further. 
(VerNooy-PTT) 
W88-06167 


STRUCTURAL    CONTROL    STRATEGIES    IN 
AQUATIC  ECOSYSTEMS, 

Ceskoslovenska    Akademie    Ved.    Prague.    Ustav 

Teorie  Informace  a  Automatizace. 

For  primarv  bibliographic  entry  see  Field  2H. 

W88-06168' 


DETERMINING  UNSATURATED  HYDRAU- 
LIC CONDUCTIVITY  FROM  TENSOMETRIC 
DATA  ALONE, 

Agricultural     Research     Service.     Durant.     OK. 
Water  Quality  and  Watershed  Research  Lab. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-06177 


RAPID  NONDESTRUCTIVE  BULK  DENSITY 
AND  SOIL-WATER  CONTENT  DETERMINA- 
TION BY  COMPUTED  TOMOGRAPHY, 

Missouri  Univ. -Columbia.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-06178 


SEWAGE  TREATMENT  OPTIMIZATION 
MODEL  --  STOM  --  THE  SEWAGE  WORKS  IN 
A  PERSONAL  COMPUTER, 

For  primary  bibliographic  entry  see  Field  5D. 
W88-06192 


COMPUTER  SYSTEM  FOR  FLOOD  ESTIMA- 
TION AND  ITS  USE  IN  EVALUATING  THE 
FLOOD  STUDIES  RAINFALL  RUNOFF 
METHOD, 

Northumbrian  Water  Authority,  Gosforth  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  2E. 
W88-06195 


RESERVOIR      SAFETY      PROGRAMME      IN 
NORTHERN  IRELAND, 

For  primary  bibliographic  entry  see  Field  8A. 
W88-O6201 


GROUNDWATER        INVESTIGATIONS        IN 
LOWER  SPEY  VALLEY,  NEAR  FOCHABERS, 

Grampian  Regional  Council,  Aberdeen  (Scotland). 

Dept.  of  Water  Services. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-06206 


KINEMATIC  WAVE  ROUTING  AND  COMPU- 
TATIONAL ERROR, 

Williamson  and  Schmid.  Irvine,  CA. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-06215 


COMBINATION  OF  MANUALLY  DIGITIZED 
RADAR  AND  GOES  IR  FOR  REAL-TIME  DIS- 
PLAY OF  RAINFALL  INTENSITY, 

Florida  Univ.,  Gainesville.  Dept.  of  Fruit  Crops. 
For  primarv  bibliographic  entry  see  Field  2B. 
W88-06243 


Greenbelt,  MD.  Goddard  Space  Flight  Center. 
D.  Chesters.  W.  D.  Robinson,  and  L.  W.  Uccellini. 
Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ.  Vol.  26.  No.  8.  p  1059-1066.  August 
1987.  3  fig.  1  tab.  15  ref. 

Descriptors:  *Satellite  technology.  *Atmospheric 
water,  *Water  vapor,  *Remote  sensing.  Weather 
forecasting.  Precipitation.  Rainfall. 

Precipitable  water  fields  were  retrieved  from  the 
VISSR  Atmospheric  Sounder  (VAS)  using  a  radi- 
ation transfer  model  for  the  differential  water 
vapor  absorption  between  the  11  and  12  microme- 
ter split  window  channels.  Previous  moisture  re- 
trievals using  only  the  split  window  channels  pro- 
vided very  good  space-time  continuity  but  poor 
absolute  accuracy.  Retrieval  errors  can  be  signifi- 
cantly reduced  from  +  or  -  0.9  to  +  or  -  0.6  gm/ 
sq  cm  by  empirically  optimizing  the  effective  air 
temperature  and  absorption  coefficients  used  in  the 
two-channel  model.  The  differential  absorption  be- 
tween the  VAS  11  and  12  micrometer  channels, 
empirically  estimated  from  135  colocated  VAS- 
RAOB  observations,  is  approximately  50%  smaller 
than  the  theoretical  estimates.  Similar  discrepan- 
cies have  been  noted  previously  between  theoreti- 
cal and  empirical  absorption  coefficients  applied  to 
the  retrieval  of  sea  surface  temperatures  using  ra- 
diances observed  by  VAS  and  polar-orbiting  satel- 
lites. These  discrepancies  indicate  that  radiation 
transfer  models  for  the  1 1  micrometer  window 
appear  to  be  less  accurate  than  the  satellite  obser- 
vations. (Author's  abstract) 
W88-06244 


SATELLITE-DERIVED  MAPS  OF  SNOW 
COVER  FREQUENCY  FOR  THE  NORTHERN 
HEMISPHERE, 

Nebraska   Univ..    Lincoln.    Dept.   of  Geography. 
For  primary  bibliographic  entry  see  Field  2C. 
W88-06247 


WATEQB -BASICA    REVISION    OF    WATEQF 
FOR  IBM  PERSONAL  COMPUTERS, 

Hacettepe  Univ..  Ankara  (Turkey).  Dept.  of  Hy- 

drogeological  Engineering. 

For  primarv  bibliographic  entry  see  Field  2K. 

W88-06287" 


PATTERN  ANALYSIS  OF  GROWING  SEASON 
PRECIPITATION  IN  SOUTHERN  CANADA, 

Illinois  State  Water  Survey  Div.,  Champaign.  Cli- 
matology and  Meteorology  Section. 
For  primary  bibliographic  entry  see  Field  2B. 
W88-06306 


LONG-TERM  BIOLOGICAL  DATA  SETS: 
THEIR  ROLE  IN  RESEARCH,  MONITORING, 
AND  MANAGEMENT  OF  ESTUARINE  AND 
COASTAL  MARINE  SYSTEMS, 

National   Oceanic   and   Atmospheric    Administra- 
tion. Rockville.  MD.  Ocean  Assessments  Div. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-06332 


LONG-TERM  CHANGES  IN  BENTHIC  POPU- 
LATIONS IN  SOME  WEST  EUROPEAN 
COASTAL  AREAS, 

Dunstaffnage  Marine  Research  Lab..  Oban  (Scot- 
land). 

For  primary  bibliographic  entry  see  Field  5C. 
W88-06335 


LONG-TERM  VARIATION  IN  MESOHALINE 
CHESAPEAKE  BAY  MACROBENTHOS:  SPA- 
TIAL AND  TEMPORAL  PATTERNS, 

Versar.  Inc..  Columbia.  MD. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-06336 


OPTIMIZED  RETRIEVALS  OF  PRECIPITA- 
BLE WATER  FROM  THE  VAS  SPLIT 
WINDOW, 

National   Aeronautics  and   Space  Administration. 


INTERANNUAL  FLUCTUATIONS  IN  THE 
DENSITY  OF  SAND  LACE,  AMMODYTES 
AMERICANUS,  LARVAE  IN  LONG  ISLAND 
SOUND,  1951-1983, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 


Sciences  Research  Center. 

For  primary  bibliographic  entry  sec  Field  2L. 

W88-06337 


MODIFIED  REGRESSION  APPROACH  FOR 
MODELING  PROBABILITY  DISTRIBUTIONS, 

Texas  A  and  M  Univ..  College  Station.  Dept.  of 
Agricultural  Engineering. 
D.  E.  Kline,  D.  A.  Bender,  and  J.  L.  Nieber. 
American     Society     of    Agricultural     Engineers. 
Transactions  TAAEAJ.  Vol.  30.  No.  3.  p  697-702. 
May-June  1987. 

Descriptors:  *Regression  analysis,  *Mathemalical 
models,  *Probability  distribution.  Statistical 
models.  Rainfall.  Random  variable  estimation,  Per- 
centile estimation. 

A  modified  regression  approach  for  modeling 
probability  distributions  combines  a  fitted  probabil- 
ity distribution  with  polynomial  regression.  The 
method  is  based  on  fitting  a  reference  probability 
distribution  to  a  set  of  data.  Polynomial  regression 
is  then  used  to  modify  the  fitted  reference  distribu- 
tion for  a  closer  fit  to  the  data.  The  regression 
approach  is  illustrated  for  three  examples.  The  first 
example  compares  the  regression  approach  to  the 
method  of  moments  on  simulated  maximum  rainfall 
events.  The  second  example  involves  estimation  of 
extreme  storm  events  from  historical  rainfall  data. 
In  the  first  two  examples,  attention  is  directed 
toward  choosing  a  reference  distribution  and  poly- 
nomial order  for  the  best  fit  of  the  regression 
method.  The  third  example  illustrates  the  utility  of 
the  regression  approach  for  modeling  simulated 
bimodal  distributions,  in  this  case,  a  mixture  of 
random  observations  generated  from  two  different 
lumber  property  distributions.  The  modified  re- 
gression approach  is  shown  to  be  a  fast  and  statisti- 
cally efficient  method  of  modeling  probability  dis- 
tributions for  random  variable  generation  and  per- 
centile estimation.  (Shidler-PTT) 
W88-06349 


CROP  COEFFICIENTS  DERIVED  FROM  RE- 
FLECTED CANOPY  RADIATION:  A  CON- 
CEPT, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  3F. 
W88-06350 


SIMPLIFIED  PROCESS  MODEL  FOR  WATER 
SEDIMENT  YIELD  FROM  SINGLE  STORMS 
PART  I:  MODEL  FORMULATION, 

Agricultural  Research  Service,  Fort  Collins,  CO. 

Hydro-Ecosystem  Research  Unit. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-06351 


SIMPLIFIED  PROCESS  MODEL  FOR  WATER 
AND  SEDIMENT  YIELD  FROM  SINGLE 
STORMS  PART  II:  PERFORMANCE, 

Agricultural  Research  Service.  Fort  Collins.  CO. 

Hydro-Ecosystem  Research  Unit. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-06352 


ESTIMATING  MONTHLY  MEAN  WATER 
AND  ENERGY  BUDGETS  OVER  THE  CEN- 
TRAL U.S.  GREAT  PLAINS:  PART  I.  EVAPO- 
CLIMATONOMY  MODEL  FORMULATION, 

Maryland  Univ..  College  Park.  Dept.  of  Meteorol- 
ogy- 
For   primary    bibliographic   entry   see   Field   2D. 

W88-06357 


ESTIMATING  MONTHLY  MEAN  WATER 
AND  ENERGY  BUDGETS  OVER  THE  CEN- 
TRAL U.S.  GREAT  PLAINS:  PART  II.  EVAPO- 
CLIMATONOMY  EXPERIMENTS, 

Maryland  Univ..  College  Park.  Dept.  of  Meteorol- 
ogy- 
For   primary    bibliographic   entry    see   Field    2D. 

W88-06358 
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1)1 1  R\  M    \  \KI  Mill  ll\   or  I'HI  (  I  I'll  VI  ION 

1CROSS   llll    CENTRA!    ROCKIES    \\n   M) 

.1  MINI  GRE  M   PI   MNS. 

Stale   Uni\     of  New    York   al    Vlbanj     Depl    of 

Vtmosphet  it  S<  ienue 

1  .'i  pi  mi. n\  bibliographic  entrj  see  Field  2B. 

\v  ss  06351 


mutoroiogk  u    conditions  during 

HEAT    WAVES    \ND    DROUGHTS    l\    THE 

UNITED  SI  VTESGRE  VT  PI  AINS, 

Washington  Uni\  .  Seattle    Depl   of  Atmospheric 

Sciences 

F.-C.  Chang,  and  J.  M.  Wallace 

Monthly  Weather  Review   MRWI   Ml.  Vol.   115. 

No.  7.  p  1253-1269.  July   1987  9  fig.  6  tab,  28  ref 

NSF  Grams  ATM  81-06099  and  83-18853 

Descriptors:  'Climatology,  'Meteorology,  "Mete- 
orological  data  collection,  'Weather  patterns, 
•Drought.  'Great  Plains,  Surface  water.  Humidity, 
Rawinsonde  data,  Palmer  drought  severity  indices, 
Pressure  data,  Height  data,  Surface  pressure,  Air 
temperature.  Precipitation,  Dewpoint,  Relative  hu- 
midity. Anticyclones,  Kansas  City 

Summertime  droughts  and/or  heat  waves  in  the 
Kansas  City  area  and  then  associated  large-scale 
circulation  patterns  and  land-surface  moisture  con- 
ditions are  investigated,  using  climatological 
monthly  mean  surface  data,  rawinsonde  data. 
Palmer  drought  severity  indices,  gridded  monthly 
mean  sea-level  pressure  data,  and  gridded  500  nib 
height  data.  Surface  station  data  include  monthly 
mean  surface  pressure,  maximum/minimum  tem- 
perature, temperature  range,  monthly  total  precipi- 
tation, dewpoint.  and  relative  humidity.  Hot 
months  at  Kansas  City  are  virtually  always  charac- 
terized by  upper-level  anticyclones  over  the  cen- 
tral United  States;  there  is  also  a  tendency  for  them 
to  be  characterized  by  enhanced  surface  anticy- 
clones and  upper  level  ridges  over  the  oceans,  a 
deeper-than-normal  upper-level  trough  along  the 
West  Coast  of  North  America,  a  deeper-than- 
normal  surface  low  over  the  Rockies  and  low- 
temperature  over  the  Pacific  Northwest.  These 
features  are  confirmed,  but  they  are  not  always 
present  during  hot  months  at  Kansas  City;  in  some 
cases,  anomalous  circulation  patterns  appear  to 
have  been  instrumental  in  producing  extended  peri- 
ods of  hot  weather.  (Shidler-PTT) 
W88-06360 


RELATIONSHIP  BETWEEN  SCATTERO- 
METER-DERIVED  CONVERGENCES  AND  AT- 
MOSPHERIC MOISTURE, 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric- 
Sciences. 

For  primary  bibliographic  entry  see  Field  2B. 
W88-06362 


GLOBAL  AND  REGIONAL  SCALE  PRECIPI- 
TATION PATTERNS  ASSOCIATED  WITH  THE 
EL  NINO/SOUTHERN  OSCILLATION, 

National  Weather  Service,  Washington.  DC.  Cli- 
mate Analysis  Center. 

For  primary  bibliographic  entry  see  Field  2B. 
W88-06363 


SPATIAL  AND  ANNUAL  VARIATIONS  IN 
THE  DIURNAL  CYCLE  OF  LARGE-SCALE 
TROPICAL  CONNECTIVE  CLOUDINESS  AND 
PRECIPITATION, 

Saint  Thomas  Univ.,  Houston.  TX.  Dept.  of  Mete- 
orology. 

For  primary  bibliographic  entry  see  Field  2B. 
W88-06365 


SPECIFICATION  OF  MONTHLY  PRECIPITA- 
TION OVER  THE  UNITED  STATES  FROM 
THE  SURROUNDING  700  MB  HEIGHT  FIELD, 

Maryland  Univ..  College  Park.  Dept.  of  Meteorol- 
ogy* 

For  primary  bibliographic  entry  see  Field  2B. 
W88-06366 


Rl  I  V  HONSHU'S       BETWEEN       MONTHLY 
PRECIPITATION    \NI>  SSI    VARIATIONS   l\ 
nil    IKOI'K  \l  PACIFIC  REGION, 
California  Univ  .  Davis    Dept.  of  I  and,  Aii  and 

Wutei  Resources 

Foi  primary  bibliographic  entry  sec  Field  2H 
W88  06369 


DETERMINATION  OF  RAINFALL  Willi  Till 
ESOC  PRECIPITATION  INDEX, 

European    Space   Operations   Centre,    Darmstadl 

(Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  21). 

W88-06370 


COMPOSITE   CLIMATOLOGY    OF    FLORIDA 
SUMMER  THUNDERSTORMS, 
Virginia  Univ..  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  2B. 
W88-06372 


COMBINED  USE  OF  HYDRAULIC  AND  ELEC- 
TRICAL PROPERTIES  OF  AN  AQUIFER  IN  A 
GEOSTATISTICAL  ESTIMATION  OF  TRANS- 
MISSIVITY, 

Ecole  Nationale  Superieure  des  Mines  de  Paris, 

Fontainebleau     (France).     Centre     d'Information 

Geologique. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-06383 


CRITICAL  EXAMINATION  OF  APPROXIMA- 
TIONS IMPLICIT  IN  COCHRAN'S  PROCE- 
DURE, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

E.  A.  McBean,  M.  Kompter.  and  F.  Rovers. 
Ground   Water   Monitoring   Review  GWMRDU. 
Vol.  8,  No.  1,  p  83-87,  Winter  1988.  5  fie.  2  tab,  2 
ref. 

Descriptors:  *Water  quality,  *Groundwater  qual- 
ity, 'Statistical  methods.  "Cochran's  procedure. 
Analysis  of  variance.  Approximation  method,  Beh- 
rens-Fisher  test,  T-test.  Groundwater  management. 

The  approximations  implicit  in  Cochran's  approxi- 
mation to  the  Behrens-Fisher  test  were  examined. 
This  test  is  often  used  in  evaluating  groundwater 
quality  problems  with  temporal  and  spatial  variabi- 
lities. Indications  are  provided  for  where  the  re- 
sults may  be  giving  answers  different  from  those 
intended.  Concern  is  focused  on  the  impact  of  the 
number  of  samples  and  the  magnitude  of  the  var- 
iances at  the  sampling  locations.  Cochran's  test  can 
give  substantially  different  results  from  the  t-test; 
when  the  number  of  samples  at  the  upgradient  and 
downgradient  locations  are  similar  in  size,  howev- 
er, the  difference  between  the  tests  is  minimal. 
When  the  variances  are  determined  not  to  be  dif- 
ferent in  the  statistical  significance  sense  (using  the 
F-test),  it  is  recommended  that  the  t-test  be  used 
since  the  expected  significance  level  of  the  test 
(e.g..  95  percent)  is  maintained.  When  the  var- 
iances are  determined  to  be  different  in  the  statisti- 
cal significance  sense  (using  the  F-test),  it  is  recom- 
mended that  Cochran's  test  be  used  since  the  t-test 
assumptions  are  violated.  (Shidler-PTT) 
W88-06388 


TRACKING  SHORT-TERM  PHYSICAL  AND 
BIOLOGICAL  CHANGES  IN  THE  CENTRAL 
BASIN  OF  LAKE  ERIE, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
For  primary  bibliographic  entry  see  Field  2H. 
W  8  8-06403 


APPLICATION  OF  THE  UNIT  HYDROGRAPH 
TECHNIQUE  TO  OPEN  CHANNEL  FLOW 
DATA, 

For  primary  bibliographic  entry  see  Field  5D. 
W88-06491 


TIME     SERIES     METHODS     IN      HYDROS- 
CIENCES. 


I'hh  eedings  "I  tin  Internal  ioual  Conferena    Held 
.it  (  an, til. i  (  i  mi.    ft  ii   Inland  U  alei     I  >i  li  ibi  i  6 
1981,  Burlington.  Ontario   Developments  in  Walci 
Science,  No   17,  Elsevier  Scieniifii  Publishing  Co 
New    York     1982    (.14  p    I  ditcd   bj    A     II    II 
Shaaraw  i  and  s  R   I  stiibv 

Descriptors  'Data  interpretation,  'Model  studies, 
'Simulation  analysis,  'Conferences,  "Hydrologii 
data,  Streamflow,  Reservoirs,  Estuaries,  Statistical 
methods,  Mathematical  methods,  Statistical 
models,  I  [ydrologic  models 

I  Ins  volume  constitutes  the  proceedings  of  the 
International  Conference  on  rime  Series  Methods 
in  Hydrosciences  which  was  held  .it  the  Canada 
Centre  I'm  Inland  Waters.  Burlington,  Out. nio.  Oc- 
tober 6-8.  19X1   The  participants'  papers  presented 

discussions  covering  topics  such  as  lime  series 
analysis,  statistical  modelling,  hydrologic  model- 
ling, dynamic  hydrology,  estuaries,  rivers,  stream- 
flow,  stochastic  processes,  and  simulation  analysis 
(See  W88-06497  thru  W88-06543)  (Lantz-PTT) 
W88-06496 


SOME  CONTRASTING  EXAMPLES  OF  THE 
TIME  AND  FREQUENCY  DOMAIN  AP- 
PROACHES TO  TIME  SERIES  ANALYSIS, 

California  Univ..  Berkeley. 
D.  R.  Bnllmger. 

IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters,  October  6-8, 
1981,  Burlington.  Ontario  Developments  in  Water 
Science.  No.  17.  Elsevier  Scientific  Publishing  Co.. 
New  York.  1982.  p  1-15,  16  ref. 

Descriptors:  *Data  interpretation.  "Time  series 
analysis,  "Mathematical  methods.  Mathematical 
studies.  Comparison  studies.  Statistical  analysis. 
Mathematical  analysis.  Model  studies. 

Two  distinct  approaches  to  the  analysis  of  time 
series  data  are  in  common  use  -  the  time  side  and 
the  frequency  side.  The  frequency  approach  in- 
volves essential  use  of  sinusoids  and  bands  of  (an- 
gular) frequency,  with  Fourier  transforms  playing 
an  important  role.  The  time  approach  makes  little 
use  of  these.  Certain  useful  techniques  are  hybrids 
of  these  two  approaches.  This  study  was  conduct- 
ed via  examples,  comparing  and  contrasting  the 
two  approaches  with  respect  to  modelling,  statisti- 
cal inference  and  researchers'  aims.  Some  of  the 
bases  for  deciding  on  the  final  approach  includes: 
goals  and  circumstances,  ease  of  (physical)  inter- 
pretation, simplicity  and  parsimony,  sampling  fluc- 
tuations, computational  difficulty,  sensitivity,  phys- 
ical theory  (versus  black  box),  data  quality,  data 
quantity,  ease  in  dealing  with  complications,  ex- 
pertness  available,  real  time  versus  dead  time,  effi- 
ciency, dangers  (e.g..  overtight  parameterization), 
bandwidth  of  phenomenon,  presence  and  type  of 
nonlinearities,  type  of  nonstationarity.  While  none 
of  the  studies  were  hydrological.  analogous  situa- 
tions do  arise  in  hydrology.  (See  also  W88-06496) 
(Lantz-PTT) 
W88-06497 


DETECTION  OF  INTERVENTIONS  AT  UN- 
KNOWN TIMES. 

University  of  Western  Ontario,  London.  Statistical 
Lab. 

I.  B.  Macneill. 

IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters,  October  6-8. 
1981.  Burlington,  Ontario.  Developments  in  Water 
Science.  No.  17.  Elsevier  Scientific  Publishing  Co.. 
New   York.    1982.   p    16-26.   2   fig,    1    tab.    16   ref. 

Descriptors:  *Data  interpretation.  "Statistical 
methods,  "Statistical  analysis.  "Regression  analysis. 
Statistical  models.  Model  studies.  Forecasting. 

A  method  of  detecting  change  of  regression  pa- 
rameters at  unknown  times  is  presented,  via  a 
derivation  of  a  likelihood  ratio  type  statistic.  Dis 
tributional  properties  of  the  statistic  are  discussed 
The  statistic  applied  to  several  periodic  series. 
Models  were  developed   for  improving  the  short 
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and  intermediate-term  forecasting  capacity  of  peri- 
odic models  while  preserving  both  long-term  pre- 
dictive capacit)  and  the  clear  meaning  of  the 
model  parameters.  The  models  were  constructed 
to  have  certain  of  the  properties  of  autoregressive 
schemes  while  retaining  the  basic  properties  of 
periodicity.  For  autoregressions.  the  entire  ob- 
served data  was  used  to  estimate  the  parameters. 
Then  these  estimates  were  applied  to  estimate  the 
next  observation  from  several  of  those  immediately 
preceding  it.  The  residuals  formed  by  the  differ- 
ences between  the  actual  and  estimated  observa- 
tions may  be  used  to  test  goodness-of-fit.  This 
regime  was  applied  to  the  amplitude  of  periodic 
components.  The  basic  amplitude  was  first  estimat- 
ed and  then  modified  by  adaptive  means  by  the 
addition  of  components  defined  by  the  immediately 
preceding  observations.  Thus  the  amplitude  may 
shrink  if  present  and  previous  observations  indicate 
the  presence  of  a  low  amplitude  cycle.  The  effect 
of  present  observations  on  the  amplitude  disap- 
pears in  the  long-term.  Therefore,  the  basic  cycle 
defines  the  long-term  prediction.  (See  also  W88- 
06496)  (Lantz-PTT) 
W88-06498 


DISTRIBUTION  OF  PARTIAL  SUMS  WITH 
APPLICATIONS  TO  DAM  CAPACITY  AND 
ACID  RAIN, 

McGill  Univ..  Montreal  (Quebec). 
A.  M.  Mathai. 

IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters.  October  6-8. 
1981.  Burlington.  Ontario.  Developments  in  Water 
Science.  No.  17.  Elsevier  Scientific  Publishing  Co.. 
New  York.  1982.  p  27-36.  7  ref. 

Descriptors:  *Statistical  methods.  *Data  interpre- 
tation. *Acid  rain.  *Water  storage.  Sedimentation. 
Flow  rates.  Statistical  analysis.  Dams. 

Distribution  of  the  total  random  input  over  a 
period  of  time  into  a  dam  or  storage  facility  is 
considered.  The  inputs  could  be  the  amounts  of 
sediments  carried  into  a  dam  on  different  occasions 
over  a  period  of  time  or  the  amounts  of  water  in 
excess  of  the  normal  flow  due  to  rains  on  different 
occasions  or  the  amounts  of  acid  deposited  in  a 
lake  by  clouds  carrying  acid  vapors,  etc.  Exact 
distribution  of  the  total  input  is  obtained  when  the 
individual  inputs  are  of  a  general  gamma  type. 
Possible  applications  of  these  results  to  various 
practical  problems  are  also  pointed  out.  (See  also 
W88-06496)  (Lantz-PTT) 
W88-06499 


TESTING  FOR  NON-LINEAR  SHIFTS  IN  STA- 
TIONARY PHI-MIXING  PROCESSES, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ma- 
tematical  Sciences. 
R.  J.  Kulperger. 

IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters.  October  6-8. 
1981.  Burlington,  Ontario.  Developments  in  Water 
Science.  No.  17.  Elsevier  Scientific  Publishine  Co.. 
New  York.  1982.  p  37-44,  2  fig,  1  tab.  4  ref. 
National  Science  and  Engineering  Research  Coun- 
cil of  Canada  Grant  No.  A5176. 

Descriptors:  *Data  interpretation,  *Path  of  pollut- 
ants. "Statistical  analysis.  *Mixing.  Statistical  meth- 
ods. Statistical  models.  Model  studies,  Wastewater 
disposal. 

Mixing  is  a  type  of  asymptotic  independence.  The 
random  variables  for  mixing,  when  far  apart  in 
time,  behave  approximately  independently,  but 
when  close  in  time,  may  be  dependent.  Many  time 
series  models  should  have  this  property.  A  special 
type  of  mixing  is  phi-mixing.  This  requires  estimat- 
ing the  covanance  structure  of  a  Gaussian  process. 
The  covariance  structure  of  a  Brovvnian  bridge 
13(11  is  given  by  cov  (IB(t).  B(s))  =  t(l-s),  0<  or 
=  to  t  <  or  =  to  x  <  or  =  to  1,  which  simplifies 
the  calculations  in  the  independent  data  case.  A 
possible  type  of  application  is  in  a  time  series  two 
sample  problem.  If  a  pollutant,  or  some  other  type 
of  intervention,  is  made  or  added  into  a  system,  by 
taking  segments  far  apart  in  time  before  and  after 


this  incident,  one  can  estimate  delta  (x).  This  hap- 
pens if.  for  example,  a  factory  is  built  and  dumps 
sewage  or  some  other  pollutant  into  a  river  system. 
If  the  underlying  series  is  connected  to  tempera- 
ture, then  delta  (x)  has  the  physical  interpretation 
of  being  the  reaction  to  this  intervention.  It  may  be 
that  delta  (x)  is  near  zero  for  low  temperatures,  but 
has  a  large  effect  for  higher  temperatures.  Looking 
only  for  constant  shifts  or  average  changes  may 
not  show  any  change,  when  changes  may  really  be 
happening.  The  two  sample  procedures  also  avoid 
many  parametric  assumptions.  (See  also  W88- 
06496)  (Lantz-PTT) 
W88-06500 


ROBUST  STATISTIC  FOR  TESTING  THAT 
TWO  AUTOCORRELATED  SAMPLES  COME 
FROM  IDENTICAL  POPULATIONS, 

McMaster  Univ..  Hamilton  (Ontario).  Dept.  of  Ma- 
tematical  Sciences. 
M.  L.  Tiku. 

IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters,  October  6-8, 
1981,  Burlington.  Ontario.  Developments  in  Water 
Science.  No.  17.  Elsevier  Scientific  Publishing  Co., 
New  York.   1982.  p  45-54,   1   tab,   14  ref.  append. 

Descriptors:  *Data  interpretation,  "Autocorrela- 
tion,  'Statistical  methods.  Stochastic  process. 
Mathematical  studies.  Statistical  analysis. 

Testing  that  two  independent  samples  come  from 
identical  populations  is  a  common  statistical  prob- 
lem. If  the  underlying  populations  are  normal  and 
if  one  has  simple  random  samples,  one  would  natu- 
rally employ  the  Student's  t  statistic.  A  statistic 
(based  on  Tiku's  modified  maximum  likelihood  es- 
timators), analogous  to  t.  which  is  robust  and  is 
also  remarkably  powerful  was  given  by  Tiku  in 
1980.  Another  statistic  is  proposed  which  can  be 
used  if  the  random  variables  are  moderately  auto- 
correlated  through  a  first-order  stationary  stochas- 
tic process.  The  proposed  statistic  is  shown  to  be 
robust  to  both  symmetric  and  skew  populations 
and  remarkably  powerful  against  location  shifts. 
(See  also  W88-06496)  (Lantz-PTT) 
W88-06501 


INFERENCE  ABOUT  THE  POINT  OF 
CHANGE  IN  A  REGRESSION  MODEL  WITH  A 
STATIONARY  ERROR  PROCESS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

A.  H.  El-Shaarawi,  and  S.  R.  Esterby. 
IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters.  October  6-8. 
1981.  Burlington.  Ontario.  Developments  in  Water 
Science.  No.  17.  Elsevier  Scientific  Publishing  Co., 
New   York.    1982.   p   55-67,    1    fig.   3   tab.    10   ref. 

Descriptors:  "Data  interpretation.  *River  flow, 
"Statistical  models,  "Regression  analysis.  Mathe- 
matical models.  Autocorrelation.  Monte  Carlo 
Method.  Mathematical  studies.  River  flow. 

Inference  about  the  point  of  change  in  a  regression 
model  with  an  autoregressive  error  process  of 
order  one  is  considered.  Expressions  for  the  exact 
and  for  an  approximate  joint  maximum  likelihood 
function  for  the  point  of  change  n  sub  1  and  the 
autocorrelation  coefficient  rho  are  derived,  and 
iterative  procedures  for  the  estimation  of  n  sub  1 
and  rho  are  given.  The  two  likelihood  functions 
give  approximately  the  same  results  when  the 
number  of  observations  is  large.  For  the  number  of 
observations  odd.  a  conditional  procedure  is  used 
to  eliminate  the  dependency  between  the  random 
variables,  and  thus,  to  permit  the  derivation  of  a 
likelihood  function  for  n  sub  1  alone.  The  perform- 
ance of  the  above  procedures  and  the  likelihood 
function  obtained  assuming  no  autocorrelation  are 
compared  in  a  Monte  Carlo  study,  where  the  sam- 
ples generated  mimic  a  change  in  mean  level  of  the 
volume  of  discharge  of  a  river.  (See  also  W88- 
06496)  (Author's  abstract) 
W88-06502 


CHANGE-POINT  PROBLEM  FOR  A  SE- 
QUENCE OF  BINOMIAL  RANDOM  VARIA- 
BLES, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io'). 

A.  H.  El-Shaarawi,  and  L.  D.  Delorme. 
IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters,  October  6-8. 
1981,  Burlington.  Ontario.  Developments  in  Water 
Science,  No.  17.  Elsevier  Scientific  Publishing  Co.. 
New  York.  1982.  p  68-75.  2  fig.  16  ref. 

Descriptors:  "Data  interpretation,  "History.  "Sta- 
tistical methods.  Binomial  distribution.  Statistical 
analysis.  Fossils,  Sediment  cores.  Echo  Lake, 
Canada. 

Three  statistics  were  developed  for  detecting  a 
change  in  a  sequence  of  ordered  binomial  random 
variables.  The  first  two  are  based  on  the  condition- 
al distribution  of  the  random  variables  given  their 
sum,  while  the  third  statistic  is  based  on  the  empiri- 
cal logistic  transform  approach.  The  use  of  these 
statistics  is  illustrated  using  data  from  a  lake-sedi- 
ment core.  In  sediment  cores,  the  distribution  of 
fossils  is  a  random  variable  which  is  a  function  of 
the  chemical,  physical,  and  biological  controls 
when  the  biological  unit  was  alive.  In  cores  where 
a  substantial  change  in  the  number  of  ostracode 
shells  (seed  shrimp)  has  occurred  at  some  point  in 
time,  observations  of  a  corresponding  change  of 
the  relative  concentration  in  a  core  provides  one 
means  of  identifying  the  depth,  hence  the  time,  at 
which  a  significant  change  occurred.  This  is  im- 
portant because  it  allows  one  to  determine  the  type 
of  change  in  the  habitat  which  controlled  the 
faunal  element.  A  core  collected  from  Echo  Lake 
in  the  Qu'Appelle  valley  of  southern  Saskatchewan 
contains  several  ostracode  species,  one  of  which  is 
Cyclocpris  ampla.  The  proportion  of  C.  ampla 
shells  to  the  total  number  of  ostracode  shells  found 
in  each  slice  of  the  core,  was  plotted.  Based  on  an 
interpretation  of  the  chemical  and  physical  habitat, 
from  the  fossil  ostracodes  in  the  core,  a  reason  for 
the  change  in  the  species  population  can  be  seen 
for  the  depth  of  34  to  35  cm.  (See  also  W88-06496) 
(Lantz-PTT) 
W88-06503 


EXPLORATION  OF  AN  EXTREME  VALUE 
PARTIAL  TIME  SERIES  MODEL  IN  HYDROS- 
CIENCE, 

Ecole  Polytechnique.  Montreal  (Quebec). 
F.  Ashkar,  N.  El-Jabi.  and  J.  Rousselle. 
IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters.  October  6-8, 
1981,  Burlington.  Ontario.  Developments  in  Water 
Science,  No.  17.  Elsevier  Scientific  Publishing  Co.. 
New  York.  1982.  p  76-92,  5  fig.  19  ref. 

Descriptors:  "Data  interpretation.  "Probabilistic 
process,  "Flood  flow,  "Duration  analysis.  "Flow 
duration.  "Statistical  analysis.  Model  studies.  River 
flow.  Flood  control.  Flood  damage.  Water  man- 
agement. 

The  characteristics  of  a  probabilistic  model  suitable 
for  the  description  of  the  time  and  space  joint 
distribution  of  partial  duration  flood  flow  data  are 
discussed.  An  important  function  of  the  magnitude 
of  exceedances  and  their  time  of  occurrence,  com- 
monly used  in  the  design  of  hydraulic  structures,  is 
the  design  exceedance  corresponding  to  a  given 
return  period.  When  building  a  project  based  on 
this  design  exceedance.  a  certain  risk  resulting 
from  the  estimation  of  the  model's  parameters  is 
encountered.  This  risk  was  studied  for  different 
periods  of  record  and  different  return  periods.  In 
addition  to  exceedances.  the  continuous  river  flow 
process  produces  two  features  essential  in  several 
areas  of  flood  control  and  flood  damage  analysis: 
flood  duration  and  flood  volume.  The  partial  dura- 
tion series  approach  offers  convenience  in  the  defi- 
nition, calculation  and  statistical  analysis  of  quanti- 
tative aspects  of  these  two  features.  Relative  to  the 
planning  of  water  resources  and  the  management 
of  river  banks  subject  to  flooding,  a  methodology 
is    presented    in    which    technical,    economic    and 
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physical  considerations  are  integrated    (See  uls 
w  88  06496)  i  Author's  abstract) 
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co\ip  \r\it\i  snin  on  i  sum  mion  oi 
PARAMETERS  OF  \  MARKOVIAN  PROCESS 

-  I. 

Riyadh  I  ni\   (Saudi  Arabia) 

\     \     \hd    Ml. i,  and    \    M     vbou.iniinoli 

IN  rime  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  .in  International  Conference  Held  at 
Canada  Centre  lor  Inland  Waters,  October  6-8. 
1981,  Burlington,  Ontario  Developments  in  Water 
Science,  No.  17.  Elsevier  Scientific  Publishing  Co., 
New  York   1982  p  9.1-99,  2  tab,  5  ref 

Descriptors:  'Data  interpretation,  *Markov  proc- 
ess, 'Mathematical  analysis,  Comparative  studies, 
Mathematical  studies.  Statistical  studies, 

The  stationary  autoregressive  process  of  order  one 
X  sub  I  =  alpha  X  sub  t-1  4-  epsilon  sub  t  prime  I 
epsilon  I  =  set  ....-2.  -1,  0,  1,  2, ...  close  set,  where 
epsilon  sub  I  is  a  sequence  of  independent  normal!} 
distributed  random  variables  with  zero  mean  and 
variance  sigma  squared  sub  epsilon  was  examined. 
The  conditional  maximum  likelihood  estimates  for 
sigma  squared  sub  epsilon  and  alpha  were  ob- 
tained. These  estimates  were  compared  with  the 
empirical  estimate  of  sigma  squared  sub  epsilon 
and  the  Bayes'  estimate  for  alpha.  The  parameter 
alpha  is  taken  to  be  priori  distributed  as  uniform, 
standard  normal  and  non-standard  normal  respec- 
tively, where  the  stationarity  condition  is  -1  < 
alpha  <  1.  Generally,  alpha  sub  (CL).  where  CL 
=  conditional  maximum  likelihood  estimate,  is 
preferable  for  negative  values  of  alpha,  whereas 
alpha  sub  (N).  where  N  =  normal  distribution,  is 
better  than  other  estimates,  mostly  for  all  positive 
values  of  alpha.  Tables  illustrate  that  the  mean 
square  error  (MSE)  of  sigma  squared  sub  epsilon 
(CL)  is  less  than  the  MSE  of  sigma  squared  sub 
epsilon.  (See  also  W88-06496)  (Lantz-PTT) 
W8S-06505 


data    Seasonal   variation.   Dynamic   dels,   Sau 

Been  River,  Snow  accumulation,  Precipitation, 
Ri\ci  flow 

Based  upon  the  physical  properties  of  the  phi  tiom 
ena  being  modelled  and  valid  statistical  principles. 

techniques    were    developed    foi     fitting    dv  ii. null 

models  to  hydrological  nine  series  Both  physical 
justifications  and  flexible  statistical  methods  can  be 
employed  to  design  a  suitable  transfer  function- 
noise  model  lo  I'll  lo  hvclrologic.il  lime  series 
When    the    COVUriate    series    possess    missing    dala, 

these  cm  be  estimated  by  using  a  separate  inter- 
vention model  lor  each  scries  I  he  covariate  series 
can  then  be  linked  with  the  output  river  How  series 
in  an  overall  transfer  function-noise  model  If  there 
are  more  than  one  precipitation  or  temperature 
series,  a  procedure  is  available  for  obtaining  a 
single  precipitation  or  temperature  series.  For  the 
case  where  snow  accumulates  during  the  winter 
time,  the  precipitation  series  can  be  incorporated 
into  the  dynamic  model  in  a  specified  manner  so 
that  the  model  makes  sense  from  a  physical  point 
of  view.  For  the  case  of  the  best  Saugeen  River. 
Ontario,  dynamic  model  the  precipitation  series 
was  split  into  a  winter  and  summer  series,  and  a 
separate  transfer  function  was  designed  for  each  of 
the  series  The  residual  cross-correction  function 
(CCF)  is  useful  for  statistically  identifying  a  trans- 
fer function  to  link  a  covariate  series  with  the 
output  while  standard  identification  procedures 
can  be  used  to  design  the  form  of  the  noise  term  If 
the  output  series  has  been  affected  by  natural  or 
man  induced  interventions,  an  intervention  compo- 
nent could  be  built  into  the  model.  Likewise,  inter- 
vention components  can  be  built  into  the  dynamic 
model  containing  the  covariate  series  to  estimate 
missing  data  in  the  output  series.  An  automatic 
selection  procedure  such  as  the  Akaike  Informa- 
tion Criteria  (AIC)  plus  diagnostic  checks  can  be 
employed  for  choosing  the  best  overall  transfer 
function-noise  model  which  can  then  be  used  for 
practical  applications.  (See  also  W88-064%) 
(Lantz-PTT) 
W88-06507 


w  Iik  Ii  depend  on  the  suinpli    1'  ngl  It    and 
persistence    pat  ami  lei    nl    Hi.     pan  nl    p<  ipulalii  >n 
have    been    ev  uluutcd    when        -       1091       15'        Hid 

'ii' .  i  'i  the  data  were  missing    In  man    cum      Ihi 

pro| I     ippt  iai  h    (ci  iml d    mean    i 

gave  Iviici  icmiIis  ih. in  would  hi  obtained  using 
classical  tei  hniqucs  derived  from  I  ishi  i  .  /  trans- 
formation    (See    also    W88-06496)    (Author's   ub 

sIl.U   I  I 

W88  06509 


SIMULATION    OF   THE    LOU    FREQUENCE 

PORTION  OF  UN    SEA   LEVEL  SIGNAI     \i 
YARMOUTH,  NOVA  SCOTIA, 

Bedford  Inst   of  Oceanography,  Dartmouth  (Nova 

Scotia) 

For  primary  bibliographic  entry  see  Field  21 

W88-06512 


COMPUTATION  OI  TIDES  FROM  IRREGU- 
LARLY SAMPLED  SEA  SURFACE  HEIGHT 
DATA, 

Canadian  Hydrographic  Service.  Ottawa  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  2L. 
W88-06513 


STOCHASTIC  MODELLING  OF  HYDROI.OG- 
IC  DATA, 

Waterloo  Univ.  (Ontario). 

For  primary  bibliographic  entry  see  Field  2A. 

W88-06514 


DYNAMIC-STOCHASTIC     APPROACH      FOR 
MODELLING  ADVECTION-DISPERSION 

PROCESSES  IN  OPEN  CHANNELS, 

Canada  Centre  for  Inland  Waters.  Burlington  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  2E. 
W88-06515 


GENERALIZED  LEAST  SQUARES  PROCE- 
DURE FOR  REGRESSION  WITH  AUTOCOR- 
RELATED  ERRORS, 

Dalhousie  Univ..  Halifax  (Nova  Scotia). 
U.  L.  Gouranga  Rao. 

IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters.  October  6-8, 
1981.  Burlington.  Ontario.  Developments  in  Water 
Science,  No.  17.  Elsevier  Scientific  Publishing  Co., 
New  York.  1982.  p  100-109,  4  tab,  9  ref. 

Descriptors:  *Data  interpretation,  'Regression 
analysis.  'Statistical  methods.  Autocorrelation. 
Least  squares  method,  Mathematical  studies,  Sta- 
tistical studies. 

The  generalized  least  squares  procedure  was  used 
to  estimate  the  parameters  of  the  standard  linear 
regression  model  where  the  errors  follow  a  first- 
order  autoregressive  process.  This  procedure  is 
similar  to  the  full  maximum  likelihood  procedure 
of  Beach  and  MacKinnon;  asymptotically  the  two 
procedures  are  equivalent.  Results  of  sampling  ex- 
periments suggest  that  the  generalized  least  squares 
procedure  is  marginally  superior  to  the  full  maxi- 
mum likelihood  procedure.  (See  also  W88-06496) 
(Author's  abstract) 
W88-06506 


FITTING  DYNAMIC  MODELS  TO  HYDROLO- 
GICAL TIME  SERIES, 

Waterloo  Univ.  (Ontario).  Dept.  of  Systems 
Design  Engineering. 

K.  W.  Hipel.  A.  I.  McLeod,  and  D.  J.  Noakes. 
IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters.  October  6-8, 
1981.  Burlington.  Ontario.  Developments  in  Water 
Science.  No.  17.  Elsevier  Scientific  Publishing  Co., 
New  York.   1982.  p   110-129.   1   fig.  3  tab,  22  ref. 

Descriptors:  'Statistical  models.  'Hydrological 
models,  'Time  series  analysis.  'Model  studies.  Sta- 
tistical  methods.   Data  interpretation.   Hydrologic 


SOME  ASPECTS  OF  NON-STATIONARY  BE- 
HAVIOUR IN  HYDROLOGY, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2A. 
W88-06508 


PERSISTENCE  ESTIMATION  FROM  A  TIME- 
SERIES  CONTAINING  OCCASIONAL  MISS- 
ING DATA, 

Quebec  Univ..  Sainte-Foy. 
D.  A.  Cluis,  and  P.  Boucher. 

IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters.  October  6-8. 
1981.  Burlington.  Ontario.  Developments  in  Water 
Science,  No.  17.  Elsevier  Scientific  Publishing  Co., 
New  York.    1982.   p   151-169.   3  Tig,   8  tab,   20  ref. 

Descriptors:  'Time  series  analysis,  'Data  interpre- 
tation. 'Water  quality.  'Missing  data.  Autocorrela- 
tion, Estimation.  Markov  process.  Theoretical 
analysis.  Statistical  studies. 

In  a  real  life  situation,  such  as  that  encountered 
with  weekly  sampled  water  quality  parameters, 
measured  time  series  are  often  incomplete.  The 
missing  data  complicate  the  estimation  of  the  lag- 
one  autocorrelation  coefficient,  a  most  important 
parameter  in  the  evaluation  of  serial  persistence 
necessary  for  efficient  sampling  strategies.  In  the 
case  of  occasional  missing  data,  the  biases  and 
sampling  variances  resulting  from  the  introduction 
of  simple  but  non-optimal  estimators  (e.g..  the  'gen- 
eral mean'  estimator,  the  'local  mean'  estimator  and 
the  'combined  mean'  estimator)  or  from  compress- 
ing the  time-series  by  simply  neglecting  the  missing 
data  were  investigated.  These  studies  were  carried 
out  in  two  ways:  (1)  via  theoretical  developments. 
in  the  case  of  large  samples;  and  (2)  via  simulation 
of  Markovian  series  in  the  case  of  smaller  samples 
where  a  classical  short  sample  correction  was  com- 
bined with  the  theoretical  biases  derived  from  the 
large  samples  case.  The  efficiencies  of  the  estima- 
tors   (residual     biases    and     sampling     variances). 


PROBABILISTIC    CHARACTERIZATION    OF 
POINT  AND  MEAN  AREAL  RAINFALLS, 

Quebec  Univ.,  Chicoutimi. 

For  primary  bibliographic  entry  see  Field  2B. 
W88-06518 


ANALYSIS  OF  CURRENT  METER  DATA  FOR 
PREDICTING  POLLUTANT  DISPERSION, 

Georgia  Inst,  of  Tech..  Atlanta.  School  of  Civil 

Engineering 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06523 


SHOULD  WE  SEARCH  FOR  PERIODICITIES 
IN  ANNUAL  RUNOFF  AGAIN, 

Vassragsregulantenes  Forening,  Asker  (Norway). 
For  primary  bibliographic  entry  see  Field  2A. 
W88-06524~ 


STEP  AHEAD  STREAMFLOW  FORECASTING 
USING  PATTERN  ANALYSIS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-06525 


WALSH  SOLUTIONS  IN  HYDROSCIENCE, 

Technical  Univ.  of  Istanbul  (Turkey). 
Z.  Sen. 

IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters.  October  6-8. 
1981,  Burlington,  Ontario,  Developments  in  Water 
Science.  No.  17.  Elsevier  Scientific  Publishing  Co.. 
New  York.    1982.   p  390-404.   8  fig.    1    tab.    11    ref 

Descriptors:  'Walsh  functions.  'Statistical  meth- 
ods. 'Hydrologic  data.  'Data  interpretation.  Sto- 
chastic processes.  Porous  media.  Time  series  analy- 
sis. Flow  profiles.  Groundwater  movement. 
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Orthogonal  W'aKh  functions  have  potential  appli- 
cation possibilities  in  hydrosystem  problems  such 
as  statistical  description,  simulation,  real  time  pre- 
diction, porous  media  description,  differential 
equation  solution,  etc.  The  fundamentals  of  these 
square-wave  functions  which  assume  alternatively 
only  +1  and  -1  values  over  a  specified  time  inter- 
val during  the  operation  of  the  hydrosystem  con- 
cerned are  presented.  The  most  attractive  proper- 
ties are  that  they  are  linear,  orthonormal  and  their 
multiplications  require  simple  mathematical  oper- 
ations. Four  different  methods  of  Walsh  function 
applications  in  the  hydroscience  are  described:  (1) 
the  analysis  of  stochastic-periodic  time  series  with 
a  minimum  of  computations  and  great  accuracy; 
(2)  statistical  description  of  porous  media  geometry 
and  its  comparison  with  the  Fourier  functions;  (3) 
an  adaptive  Walsh  predictor  coupled  with  the 
Kalman  technique  capable  of  making  real  time 
predictions  and  its  application  for  a  monthly  se- 
quence observed  in  Turkey;  and  (4)  Walsh  func- 
tions as  an  alternative  to  the  finite  element  method 
which  are  extensively  employed  in  the  solutions  of 
various  differential  equations  related  to  ground- 
water flow.  (See  also  W88-06496)  (Author's  ab- 
stract) 
W88-06526 


INFORMATION  THEORETICAL  CHARAC- 
TERISTICS OF  SOME  STATISTICAL  MODELS 
IN  THE  HYDROSCIENCES, 

British  Columbia  Univ..  Vancouver. 
W.  F.  Caselton. 

IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters.  October  6-8. 
1981.  Burlington.  Ontario.  Developments  in  Water 
Science.  No.  17.  Elsevier  Scientific  Publishing  Co., 
New  York.  1982.  p  414-423.  10  ref. 

Descriptors:  *Data  interpretation,  "Theoretical 
analysis.  "Statistical  models.  *Hydrologic  data, 
*Model  studies.  Network  design.  Statistical  meth- 
ods. 

Within  the  hydrosciences.  there  is  a  growing  need 
to  model  complex  environmental  phenomena 
which  are  both  spatial  and  random  in  nature.  Sta- 
tistical models  capable  of  accommodating  the  large 
number  of  variables  involved  are,  in  themselves, 
highly  complex.  A  broad  understanding  of  the 
characteristics  of  such  models,  the  influence  of 
their  underlying  assumptions,  the  implications  of 
not  meeting  these  assumptions  in  practice,  and 
their  potential  performance,  are  all  desirable  to  the 
practitioner  but  difficult  to  achieve.  Theoretical 
investigations  into  the  characteristics  of  any  par- 
ticular multivariate  model  are  often  involved  and 
the  results  difficult  to  generalize.  There  is  a  distinct 
risk  of  producing  a  network  design  which  is  more 
a  reflection  of  the  type  of  spatial  model  adopted  in 
the  design  method  rather  than  an  optimal  collector 
of  information  for  the  region  served.  It  has  been 
shown  that  the  need  to  adopt  any  form  of  spatial 
model  can  be  avoided  when  the  network  perform- 
ance objective  is  specified  in  information  theoretic 
terms  and  information  transmission  is  maximized. 
Aspects  of  the  general  case  of  estimation  in  infor- 
mation terms  are  summarized.  This  summary 
shows  the  relationship  between  the  entropies  of  the 
principal  variables  involved  in  estimation  and  the 
information  transmissions  between  these  variables. 
Some  specific  types  of  models  which  arise  in  the 
hydrosciences  and  include:  a  simple  form  of  spatial 
estimation;  models  involving  serial  dependency; 
and  models  involving  Gaussian  errors.  (See  also 
W88-06496)(Lantz-PTT) 
W88-06528 


VALIDATION  OF  SYNTHETIC  STREAMFLOW 
MODELS, 

Washington   Univ.,   Seattle.   Dept.  of  Civil   Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-06529 


RAINFALL-FLOW  RELATIONSHIP  IN  SOME 
ITALIAN  RIVERS  BY  MULTIPLE  STOCHAS- 
TIC MODELS, 

C.N.R./I. R.P.I. .Torino. 


For  primary  bibliographic  entry  see  Field  2A. 
W88-06531" 


ANALYSIS  OF  WATER  TEMPERATURE 
RECORDS  USING  A  DETERMINISTIC  -  STO- 
CHASTIC MODEL, 

Virginia  Inst,  of  Marine  Science.  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-06532 


STOCHASTIC        ARIMA        MODELS        FOR 
MONTHLY  STREAMFLOWS, 

Georgia   Inst,  of  Tech..  Atlanta.  School  of  Civil 

Engineerirg. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-0653.V 


STORAGE  SIZE-DEMAND-RELIABILITY   RE- 
LATIONSHIP, 

For  primary  bibliographic  entry  see  Field  2E. 
W88-06535 


OPTIMAL  ARMA  MODELS  FOR  THE  STATIS- 
TICAL ANALYSIS  OF  RESERVOIR  OPERAT- 
ING RULES, 

Purdue  Univ.,  Lafayette.  IN.  Dept.  of  Civil  Engi- 
neering. 

J.  W.  Delleur,  M.  Gini,  and  M.  Karamouz. 
IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters,  October  6-8, 
1981,  Burlington.  Ontario.  Developments  in  Water 
Science,  No.  17.  Elsevier  Scientific  Publishing  Co., 
New  York.  1982.  p  510-519,  3  fig,  1  tab,  9  ref.  NSF 
Grant  No.  CME  7916819. 

Descriptors:  "Reservoir  operation,  "Statistical 
analysis,  "ARMA,  "Model  studies,  "Time  series 
analysis.  Statistical  models.  Reservoirs,  Flow  pro- 
files, Data  interpretation.  Simulation  analysis.  Res- 
ervoir releases.  Reservoir  storage. 

The  mean  annual  flows  of  the  Blacksmith  Fork 
near  Nyrum.  Utah  for  1913.  which  have  a  high 
Hurst  coefficient,  were  examined.  The  Kitagawa 
search  procedure  for  the  optimal  order  p.q  of 
ARMA  models  worked  well.  Simulation  of  the 
annual  flow  series  using  a  slightly  modified 
McLeod  and  Hipel's  Waterloo  Simulation  Proce- 
dure 1  preserved  the  rescaled  range  and  the  Hurst 
coefficient.  Reservoir  releases  and  storages  were 
obtained  for  an  operation  rule  that  minimizes  losses 
for  a  specified  penalty  function.  Probability  distri- 
butions of  individual  events  and  sequences  2.3,. ...20 
events  were  obtained  for  flows,  releases  and  stor- 
ages. Temporal  disaggregation  was  used  for  the 
generation  of  monthly  series.  These  in  turn  were 
used  for  the  development  of  optimal  seasonal  re- 
lease rules  for  the  operation  of  the  reservoirs.  The 
reservoir  reliability  was  estimated  in  two  different 
ways:  in  terms  of  the  frequencies  of  failure  years 
and  of  failure  months.  (See  also  W88-06496) 
(Lantz-PTT) 
W88-06536 


ANNUAL-MONTHLY  STREAMFLOW  MODEL 
FOR  INCORPORATING  PARAMETER  UN- 
CERTAINTY INTO  RESERVOIR  SIMULA- 
TION, 

Cornell  Univ..  Ithaca,  NY.  Dept.  of  Environmen- 
tal Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 
W  8  8-065  3  7 


STOCHASTIC  FLOOD  PREDICTORS:  EXPERI- 
ENCE IN  A  SMALL  BASIN, 

Politecnico  di  Torino  (Italy).   1st.  di   Elettronica. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-06538 


TIME  SERIES  MULTIPLE  LINEAR  REGRES- 
SION MODELS  FOR  EVAPORATION  FROM  A 
FREE  WATER  SURFACE, 

Bradley   Univ.,    Peoria.   IL.   Dept.   of  Civil   Engi- 
neering. 
For    primary    bibliographic    entry    see    Field    2D. 


W88-06539 


OPTIMAL  MANAGEMENT  OF  MULTIRESER- 
VOIR  SYSTEMS  USING  STREAMFLOW 
FORECASTS, 

Colorado  State  Univ..  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 

W88-06540 


TIME    SERIES    ANALYSIS    OF    SOIL    MOIS- 
TURE DATA, 

Virginia  Univ..  Charlottesville.  Dept.  of  Civil  En- 
gineering. 

For   primary    bibliographic   entry   see   Field    2G. 
W88-06542 


FORECASTING  UNDER  LINEAR  PARTIAL 
INFORMATION, 

McMaster  Univ.,  Hamilton  (Ontario). 
M.  Behara.  and  E.  Kofler. 

IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters,  October  6-8, 
1981,  Burlington,  Ontario.  Developments  in  Water 
Science,  No.  17.  Elsevier  Scientific  Publishing  Co., 
New  York.  1982.  p  608-614,  3  ref. 

Descriptors:  "Data  interpretation.  "Forecasting. 
"Regression  analysis.  Statistical  models,  Model 
studies. 

In  a  classical  forecasting  procedure,  using  regres- 
sion models,  the  credibility  of  a  forecast  is  based  on 
the:  (1)  credibility  of  the  fixed  exogene  and  endo- 
gene  variables  in  the  observation  period;  (2)  ex- 
trapolation of  the  regression  lines  into  the  forecast 
period;  and  (3)  credibility  of  the  fixed  exogene 
variables  in  the  forecast  period,  etc.  There  are  also 
rigid  conditions  imposed  on  the  residual  variables. 
Using  the  linear-partial-information  (LPI)  method, 
classical  forecasting  was  modified  assuming  fuzzi- 
ness  for  the  exogene  and  endogene  variables  in 
observation  and  exogene  variables  in  the  forecast- 
spaces  which  would  result  in  greater  credibility  of 
the  respective  variables.  Similarly,  the  extrapola- 
tion was  assumed  to  be  fuzzy  The  LPI-fuzziness  of 
the  residual  variables  was  also  considered.  The 
better  quality  of  the  LPI-forecast  was  tested  in  a 
decision-theoretic  way  and  shown  to  be  useful  for 
reducing  the  loss  due  to  exact  but  false  forecasts. 
(See  also  W88-06496)  (Author's  abstract) 
W88-06543 


EIGENMATRIX  REPRESENTATIONS  OF  RA- 
DIANCE DISTRIBUTIONS  IN  LAYERED  NAT- 
URAL WATERS  WITH  WIND-ROUGHENED 
SURFACES, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-06544 


PACIFIC  NORTHWEST  RIVERS  STUDY: 
IDAHO  INFORMATION  UPDATE  AND  RE- 
TRIEVAL SYSTEM.  USER'S  MANUAL. 

Available  from  the  National  Technical  Information 
Service.  Springfield.  VA.  22161.  as  DE87-011911. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/BP-847,  May  1987.  157  p.  27 
fig,  4  append. 

Descriptors:  "Databases,  "RIVERS  Program. 
"Data  storage  and  retrieval,  "Information  systems. 
Computer  programs,  Idaho,  Computers,  Manuals. 

The  Pacific  Northwest  Rivers  Study  was  initiated 
to  assess  the  significance  of  river  segments  for  a 
variety  of  environmental  values.  The  purpose  of 
the  project  is  to  identify  environmental  and  institu- 
tional considerations  that  might  have  a  bearing  on 
hydropower  development  in  the  northwest.  Infor- 
mation produced  through  this  project  will  provide 
input  into  a  variety  of  regional  and  state  power 
planning  and  resource  management  activities.  The 
resource  assessment  phase  of  the  Rivers  Study  was 
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initialed  in  June  1085.  and  completed  in  January 
l»Sf>  rhis  phase  produced  both  lubuloi  informa- 
tion regarding  each  river  segment  in  the  stale  and  .1 
series  of  maps  identifying  the  location  of  river 
segments.  The  RIVI'RS  Program  itself  has  two 
purposes  One,  to  provide  easj  public  access  to  the 
information  stored  in  (he  RIVERS  database,  and 
two,  10  allow  for  eusj  maintenance  of  the  database. 
1  his  program  accomplishes  these  goals  bj  using  .1 
user  friendly  menu  system  rhe  RIVERS  program 
allows  access  to  the  information  in  report  form  (on 
a  print-out)  or  interactively  (on  the  screen),  and  to 
update  the  information  in  the  database  if  an)  errors 
are  found,  or  if  new  information  is  discovered 
Once  a  year  a  copy  of  all  the  programs  is  returned 
to  the  Idaho  Department  of  Fish  and  Game  to 
update  the  main  database   At  ihis  time,  the  updates 

submitted  to  the  Fish  and  Game  are  verified  and 
checked   for  errors    If  none  are  found,   then  the 
update    is   submitted    to    the   statewide   database. 
(Lantz-PTT) 
W88-06590 


DEVELOPMENT  OF  A  COMPUTERIZED 
DATA  BASE  FOR  LOVV-LEVEL  RADIOACTIVE 
WASTE  LEACHING  DATA:  TOPICAL 
REPORT, 

Brookhaven  National  Lab..  Upton.  NY.  Depl.  of 

Nuclear  Engineering. 

D.  R.  Dougherty,  and  P.  Colombo. 

Available  from  the  National  Technical  Information 

Service.  Springfield.  VA.  22161,  as  DE87-008602. 

Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 

Report  No.  BNL  51010,  September  1986.  177  p,  2 

tab,   6   ref,   2   append.    DOE   Contract    No.    DE- 

AC02-76CH00016. 

Descriptors:  'Information  exchange,  *Data  storage 
and  retrieval.  'Data  collections,  'Databases,  'Ra- 
dioactive wastes,  'Path  of  pollutants,  'Leaching, 
Fate  of  pollutants.  Computers.  Data  storage. 

A  computerized  database  of  low-level  waste 
(LLW)  leaching  data  is  being  compiled  by  Brook- 
haven  National  Laboratory  under  contract  to  the 
DOE  Low-Level  Waste  Management  Program. 
Although  this  database  is  being  compiled  as  part  of 
an  effort  to  develop  accelerated  leach  test  proce- 
dures for  LLW  forms,  others  involved  in  LLW 
management  may  find  it  useful.  The  database  is 
implemented  on  an  IBM  PC  XT  and  is  self-con- 
tained in  that  its  data  manipulation  and  analysis 
programs  are  not  proprietary  (i.e.,  need  not  be 
purchased).  The  database  includes  data  from  the 
Accelerated  Leach  Test(s)  Program  plus  selected 
literature  data,  which  have  been  selected  based  on 
criteria  that  include  completeness  of  the  experi- 
mental description  and  elucidation  of  leaching 
mechanisms.  (Author's  abstract) 
W88-06604 


PIPEFLOW  ANALYSIS, 

University    of  the   Witwatersrand,    Johannesburg 
(South  Africa).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 
W88-06611 


FISHERIES  DATA  SETS  COMPILED  BY  UTIL- 
ITY-SPONSORED RESEARCH  IN  THE 
HUDSON  RIVER  ESTUARY, 

Johns  Hopkins  Univ.,  Laurel,  MD.  Applied  Phys- 
ics Lab. 

For  primary  bibliographic  entry  see  Field  81. 
W88-06639 


RECENT  DISSOLVED  OXYGEN  TRENDS  IN 
THE  HUDSON  RIVER, 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06647 


BOX    MODEL    ANALYSIS    OF    BACTERIAL 
FLUXES  IN  THE  ST.  LAWRENCE  ESTUARY, 

Institut  Maunce-Lamontagne,  Mont-Joli  (Quebec). 
For  primary  bibliographic  entry  see  Field  2L. 
W88-06674 


AQUA,    A    MODEL   TO    EVALUATE   WATER 
DEFICITS    AND    EXCESSES    IN    TROPICAL 


CROPPING.    I.    BASIC    ASSUMPTIONS    \M> 

Mil  I). 

Costa  Rie.i  Uni>  ,  s.in  lose   Depi   ol  Agricultural 
Enginei  i  ing 

I  oi  primary  bibliographic  entry  see  1  ield  ;l 
wsx  06725 


ESTIMATING  KVAPOTRANSPIRATION 

FROM  WHEAT  USINt.  w  I  VTHER  MEASURE- 
MENTS AND  CARBORUNDUM  OR  PICHE 
EVAPORIMETER, 

Orange    Free    State    Uim..    Ulocnil'onlcin    (South 

Africa).  Dept.  of  Agrometeorology. 

For  primary  bibliographic  entry  see  Field  2D 
W  88-0672  8  ' 


APPLICATION  OF  THE  LOGNORMAI.  RAIN- 
DROP DISTRIBUTION  TO  DIFFERENTIAL 
REFLECTIVITY  RADAR  MEASUREMENT  (Z 
SUB  DR), 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Geophysics  and 

Planetary  Sciences. 

G.  Feingold.  and  Z.  Levin. 

Journal  of  Atmospheric  and  Oceanic  Technology, 

Vol.  4,  No.  3.  p  377-382,  September  1987.  3  fig,  2 

tab.  20  ref. 

Descriptors:  'Radar.  'Remote  sensing.  'Statistics. 
'Fluid  drops,  'Rainfall  distribution.  'Distribution 
patterns,  'Data  interpretation.  'Reflectivity,  Rain, 
Simulation,  Mathematical  studies.  Mathematical 
equations. 

Use  of  the  lognormal  form  of  raindrop  size  distri- 
butions in  simulations  of  differential  reflectivity  (Z 
sub  DR)  measurements  was  investigated.  Using 
two  remotely  measured  variables  and  an  empirical 
relation,  the  three  parameters  of  the  lognormal 
distribution  can  be  deduced  and  the  spectrum  inte- 
grated to  obtain  rain  rate.  This  was  demonstrated 
by  a  simulation  of  the  Z  sub  DR  method  using 
ground-based  drop  size  distributions.  Drop  axis 
ratio  and  sampling  time  effects  were  also  investi- 
gated and  results  compared  to  those  obtained  using 
a  gamma  distribution.  It  is  shown  that  the  lognor- 
mal representation  is  easily  adaptable  for  use  in  the 
Z  sub  DR  method.  Using  the  dataset.  it  is  shown 
that  the  lognormal  size  distribution  provides  lower 
average  absolute  deviations  of  theoretically  deter- 
mined rain  rates  from  actual  ones  (10.7%)  than 
those  obtained  using  either  the  exponential  (41.0%) 
or  gamma  distributions  (11.8%).  (Author's  ab- 
stract) 
W88-06747 


SIMULATION  OF  RADAR  REFLECTIVITY 
AND  SURFACE  MEASUREMENTS  OF  RAIN- 
FALL, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Elec- 
trical Engineering. 
V.  Chandrasekar.  and  V.  N.  Bnngi. 
Journal  of  Atmospheric  and  Oceanic  Technology. 
Vol.  4,  No.  3.  p  464-478,  September  1987.  10  fig,  32 
ref,  3  append.  NCAR  Subcontract  S3024.  US 
Army  Research  Office  Grant  DAAL03-86-K.-01 17. 
NASA  Grant  NGT  06-002-802. 

Descriptors:  'Remote  sensing.  'Rainfall  rate. 
'Radar.  'Distribution  patterns.  'Data  interpreta- 
tion, 'Simulated  rainfall.  Reflectivity.  Simulation. 
Mathematical  equations.  Mathematical  studies.  Sta- 
tistics, Rain  drop  size.  Correlation  analysis. 

Raindrop  size  distributions  (RSDs)  are  often  esti- 
mated using  surface  raindrop  sampling  devices 
(e.g..  disdrometers)  or  optical  array  (2D-PMS) 
probes.  A  number  of  authors  have  used  these  meas- 
ured distributions  to  compute  certain  higher-order 
RSD  movements  that  correspond  to  radar  reflec- 
tivity, attenuation,  optical  extinction,  etc.  Scatter 
plots  of  these  RSD  moments  versus  disdrometer- 
measured  rainrates  are  then  used  to  deduce  physi- 
cal relationships  between  radar  reflectivity,  attenu- 
ation, etc.,  which  are  measured  by  independent 
instruments  (e.g..  radar),  and  rainrate.  RSDs  of  the 
gamma  form  as  well  as  radar  reflectivity  were 
simulated  (via  time  series  simulation)  to  study  the 
correlation  structure  of  radar  estimates  versus  rain- 
rate  as  opposed  to  RSD  moment  estimates  versus 
rainrate.   Simulations  offer  a  powerful   method  of 


studying  Ihe  statistics  "I  rudui  and  surfuci  RSD 
measurements  since  Ihi  nului  il  RSD  flu  lualions 
i  in  b<  introduced  separately  In  ihi  simulations 
Ihe  parameters  N  sub  <>,  I)  sub  <>  .mil  m  "i  i 
gamma  distribution  were  varied  ovei  ihi  rang 
normally  found  in  rainfall,  .is  was  ihe  sampling 
device  volume  Ihe  simulations  were  applied  lo 
explain  some  possible  leai uies  related  to  disi  n  pan 
eies  which  can  arise  when  i.kI.ii  rainfall  measure 
ments  are  compared  with  surface  <>i  aircraft-based 
sampling  dev  ices  (Authoi  's  absirai  1 1 
W88-06750 


RELATIONS  AMONG  LINEAR  AND  <  IR<  i  - 
EAR  POLARIZATION  PARAMETERS  MEAS- 
URED IN  CANTED  HYDROMETEORS, 

Applied  Research  Corp  .  I.andovcr.  MD. 

A    R.  Jameson. 

Journal  of  Atmospheric  and  Oceanic  Technology, 

Vol.  4.  No   4.  p  634-645,  December  19X7.  9  fig,  16 

ref,  NSF  Gram  ATM85-960O7 

Descriptors:  'Radar.  'Remote  sensing.  'Precipita- 
tion, 'Mathematical  studies.  'Hsdromcleors. 
'Mathematical  equations.  'Polarization,  Distribu- 
tion patterns.  Linear  polarization.  Circular  polar- 
ization. Reflectivity,  Radar. 

Parameters  derived  from  measurements  using  cir- 
cular and  linear  polarizations  are  mathematically 
interrelated;  this  interdependence  is  investigated. 
Specific  mathematical  equations  were  developed 
for  estimating  differential  reflectivity,  linear  depo- 
larization ratio,  the  magnitude  of  the  cross  correla- 
tion between  horizontal  and  vertical  copolanza- 
tions.  and  the  canting  parameter  from  circular  po- 
larization measurements  when  propagation  differ- 
ential phase  shift  is  negligible  or  has  been  removed. 
It  is  shown  that  the  circular  depolarization  ratio 
and  the  magnitude  of  the  cross  correlation  between 
co-  and  cross-circularly  polarized  backscattered 
signals  can  be  estimated  from  linear  polarization 
measurements.  A  simple  qualitative  meteorological 
interpretation  of  the  way  both  radar  elevation 
angle  and  the  particle  canting  affect  linear  and 
circular  polarization  measurements  is  presented. 
(Wood-PTT) 
W88-06752 


PREDICTING  THE  RATE  OF  TRACE-ORGAN- 
IC COMPOUND  REMOVAL  BY  NATURAL 
BIOFILMS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primarv  bibliographic  entry  see  Field  5B. 

W88-06764 


SIMULTANEOUS  INVERSION  OF  HYDRO- 
GEOLOGIC  AND  THERMAL  DATA:  2.  INCOR- 
PORATION OF  THERMAL  DATA, 

British  Columbia  Univ..  Vancouver.  Dept.  of  Geo- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-06792 


CONFRONTING  THE  IRONIES  OF  OPTIMAL 
DESIGN:  NONOPTIMAL  SAMPLING  DE- 
SIGNS WITH  DESIRABLE  PROPERTIES, 

Interstate    Commission     on     the    Potomac    River 

Basin.  Rockville.  MD. 

E.  A.  Casman.  D.  Q.  Naiman.  and  C.  E. 

Chamberlin. 

Water   Resources   Research   WRERAO.   Vol.    24. 

No.  3,  p  409-415.  March  1988.  6  tab,  22  ref. 

Descriptors:  'Statistical  methods,  'Streeter-Phelps 
equation.  'Regression  analysis.  'Biochemical 
oxygen  demand. 

Two  sampling  designs  are  developed  for  the  im- 
provement of  parameter  estimate  precision  in  non- 
linear regression,  one  for  when  there  is  uncertainly 
in  the  parameter  values,  and  the  other  for  when  the 
correct  model  formulation  is  unknown.  Although 
based  on  concepts  of  optimal  design  theory,  the 
design  criteria  emphasize  efficiency  rather  than 
optimality.  The  development  is  illustrated  using  a 
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Streeter-Phelps      dissolved      oxygen-biochemical 
oxygen  demand  model.  (Author's  abstract) 
W88-06798 
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8A.  Structures 


LINCOLN    FLOOD   ALLEVIATION   SCHEME, 

Anglian  Water  Authority.  Lincoln  (England).  Lin- 
coln Div. 

For  primary  bibliographic  entry  see  Field  4A. 
W88-06187 


SEA  OUTFALL   DESIGN  -  PREDICTION  OF 
INITIAL  DILUTION, 

Hong   Kong   Univ.    Dept.   of  Civil    Engineering. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-06189 


PUMPING  STATIONS  AT  PLOVER  COVE 
RESERVOIR  AND  TOLO  CHANNEL  AQUE- 
DUCT, HONG  KONG, 

Binnie  and  Partners.  Hong  Kong. 

For  primary  bibliographic  entry  see  Field  8C. 

W88-06190 


TEMPORARY  WORKS  FOR  THE  PUMPING 
STATIONS  AT  PLOVER  COVE  RESERVOIR, 
HONG  KONG, 

For  primary  bibliographic  entry  see  Field  8C. 
W 88-06191 


RESERVOIR  SAFETY  PROGRAMME  IN 
NORTHERN  IRELAND, 

G.  A.  Cooper. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management.  Vol.  1,  No.  1,  p  39-51. 
August  1987.  8  fig.  2  ref,  2  append. 

Descriptors:  *Reservoir  operation.  *Reservoir 
construction.  *Northern  Ireland,  *Hydrologic  data 
collections.  *On-site  data  collections.  Hydraulic 
engineering.  Inspections.  Risks,  Stability  analysis. 

This  paper  describes  the  full  program  of  reservoir 
investigation  and  repair  work  carried  out  by  the 
Department  of  the  Environment  for  Northern  Ire- 
land. Water  Service.  Included  are  procedures  for 
data  collection,  inspections,  risk  classification  and 
stability,  and  hydraulic  investigations  of  60  'large 
raised  reservoirs'  impounded  by  dams  up  to  42  m 
high  and  up  to  148  yr  old.  Also  described  are 
examples  of  some  unusual  repair  works  carried  out, 
and  the  implementation  of  a  recording,  monitoring, 
and  inspection  system  which  now  continually 
oversees  all  of  the  reservoirs  involved.  (Author's 
abstract) 
W88-06201 


MERSEY  VALLEY  SLUDGE  PIPELINE  TER- 
MINAL --  DESIGN  AND  CONSTRUCTION, 

For  primary  bibliographic  entry  see  Field  5E. 
W88-06204 


STATISTICAL  EVALUATION  OF  FORMA- 
TION DISTURBANCE  PRODUCED  BY  WELL- 
CASING  INSTALLATION  METHODS, 

Geological  Survey.  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06285 


DESIGN  AND  CONSTRUCTION  OF  THE 
KIRKCALDY  LONG  SEA  OUTFALL, 

Fife  Regional  Council  (Scotland). 
J.  G.  Moore.  T.  M.  Leatherland.  and  K.  I.  M. 
Henry 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management.  Vol.  1.  No.  2,  p  185-197, 
October  1987.  7  fig,  2  tab.  6  ref.  append. 

Descriptors:  "Construction,  *Outfall,  'Forth  Estu- 
ary,  'Waste  disposal.   Surveys,   Design  standards. 


Pipelines.  Dispersion.  Diffusion.  Dredging.  Scot- 
land. Ocean  dumping. 

The  pollution  problems  in  the  Forth  Estuary 
(Scotland)  and  the  need  for  replacing  existing  sea 
outfalls  to  provide  an  acceptable  standard  in  the 
marine  environment  off  Kirkcaldy  are  outlined. 
Various  biological,  marine,  and  hydrographic  sur- 
veys and  investigations  are  described,  and  design 
considerations  are  explained  including  the  dilution 
and  dispersion  of  the  discharge,  choice  of  pipeline 
materials,  and  method  of  laying.  Reference  is  also 
made  to  the  dredging  and  backfilling  operation  and 
the  installation  of  diffuser  units.  The  type  of  treat- 
ment to  be  provided  under  the  next  phase  of  the 
scheme  is  also  briefly  outlined.  (Author's  abstract) 
W88-06465 


REHABILITATION  OF  NAVIGATION  LOCK 
WALLS:  CASE  HISTORIES, 

Army   Engineer   Waterways   Experiment   Station, 

Vicksburg.  MS.  Structures  Lab. 

J.  E.  McDonald. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  Technical  Report 

No.  REMR-CS-13,  December  1987.  Final  Report. 

312  p,  189  fig.  39  ref.  append. 

Descriptors:  'Locks,  'Repairs.  'Rehabilitation, 
'Maintenance,  'Case  studies.  'Navigation  canals, 
Concrete  construction.  Concrete  testing.  Concrete 
technology.  Shotcrete,  Aggregates.  Explosives, 
Grouting,  Deterioration. 

Approximately  half  of  the  Corps  of  Engineers  269 
navigation  lock  chambers  were  built  prior  to  1940. 
Consequently,  the  concrete  in  these  structures  does 
not  contain  intentionally  entrained  air  and  is  there- 
fore susceptible  to  deterioration  by  freezing  and 
thawing.  Since  more  than  three-fourths  of  these 
older  structures  are  located  in  the  Corps  North 
Central  and  Ohio  River  Divisions,  areas  of  rela- 
tively severe  climatic  exposure,  it  is  not  surprising 
that  the  concrete  in  many  of  these  structures  exhib- 
its significant  freeze-thaw  deterioration.  Depend- 
ing upon  exposure  conditions,  depths  of  concrete 
deterioration  can  range  from  surface  scaling  to 
several  feet.  The  general  approach  in  lock  wall 
rehabilitation  has  been  to  remove  the  deteriorated 
concrete  and  replace  it  with  concrete  or  shotcrete. 
Explosive  blasting  has  been  used  successfully  at 
several  Corps  projects  and  appears  to  be  the  most 
cost-effective  and  expedient  means  for  removing 
large  quantities  of  concrete.  Once  the  deteriorated 
concrete  has  been  removed,  conventional  cast-in- 
place  concrete  has  been  used  as  the  replacement 
material  in  most  lock  wall  rehabilitation  projects. 
Other  replacement  systems  that  have  been  used  or 
proposed  include  shotcrete.  preplaced-aggregate 
concrete,  and  precast  concrete  stay-in-place  forms. 
In  addition,  several  materials  including  latex-modi- 
fied concrete,  polymer  mortars  and  grouts,  con- 
ventional shotcrete,  and  latex-modified,  fiber-rein- 
forced shotcrete  have  been  used  as  thin  overlays 
on  existing  lock  walls.  Applications  of  the  various 
rehabilitation  systems  and  their  performance  to 
data  are  described  in  selected  case  histories.  (Au- 
thor's abstract) 
W88-06545 


CONSTRUCTION  OF  DRILLED  PIER  FOUN- 
DATIONS, 

D.  M.  Greer,  and  W.  S.  Gardner. 

John   Wiley  and   Sons.   New  York.    1986.   246  p. 

Descriptors:  'Hydraulic  structures.  'Drilled  piers. 
'Hydraulic  construction.  Foundations,  Construc- 
tion equipment.  Engineering,  Construction  meth- 
ods. Piers. 

Focusing  on  foundation  types,  construction  meth- 
ods and  quality  control,  this  book  is  the  first  of  a 
two-volume  reference  that  updates  and  expands  on 
the  groundwork  established  by  the  fifteen-year-old 
'Drilled  Pier  Foundations."  Detailed  and  incisive 
coverage  includes:  a  complete  survey  of  equipment 
and  tools;  basic  and  new  techniques  and  practices; 
a  review  of  engineering  construction  inspection, 
detailing  responsibilities  at  each  phase;  each  stage 
of  exploration  for  drilled  pier  foundations;  consid- 
erations for  drilled  pier  specifications  and  contract 


documents;    and    ways    to    minimize    construction 
claims     and     excessive     costs,     limiting     liability. 
(Lantz-PTT) 
W88-06598 


OVERVIEW  OF  DAM  AND  HYDRO  PLANT 
CONSTRUCTION  IN  TURKEY, 

Turkish    National    Committee    on    Large    Dams, 

Ankara. 

R.  Akarun. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  40,  No.  2,  p  13-16,  February  1988. 

4  tab. 

Descriptors:  'Dams,  'Dam  construction,  'Turkey, 
'Hydroelectric  plants. 

When  the  74  large  dams  under  construction  in 
Turkey  are  complete,  the  country  will  have  tripled 
its  installed  hydro  capacity,  bringing  the  total  to 
approximately  10,900  MW.  However,  even  then, 
only  }0%  of  the  available  hydraulic  resources  will 
have  been  exploited,  and  the  Turkish  Government 
has  already  studied  the  feasibility  of  constructing 
up  to  500  dams  and  430  hydro  plants  in  the  future 
to  make  full  use  of  the  country's  substantial  hydro 
resources.  The  history  and  development  of  dam 
construction  in  Turkey,  and  gives  details  of  the 
dam  building  program  under  way  are  briefly  dis- 
cussed. (Author's  abstract) 
W  8  8-067 11 


DEVELOPMENT  OF  TURKEY'S  KIZILIRMAK 
RIVER  BASIN, 

Turkish    National    Committee    on    Large    Dams, 

Ankara. 

S.  Sizmaz. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  40.  No.  2,  p  17-18,  February  1988. 

Descriptors:  'Turkey,  'Kizilirmak  River,  'Dams. 
•Hydroelectric  plants. 

Kizilirmak  has  the  12th  greatest  hydro  potential  of 
Turkey's  26  major  river  basins.  Details  are  given  of 
the  24  schemes  scheduled  to  be  built  in  the  basin, 
two  of  which  are  completed  and  three  of  which 
are  presently  under  construction.  (Roseman-PTT) 
W88-06712 


SEISMICITY     AROUND     BRAZILIAN     DAM 
RESERVOIRS, 

University  of  Western  Ontario,  London.  Dept.  of 

Geology. 

For   primary   bibliographic   entry   see   Field    6G 

W88-06777 


8B.  Hydraulics 


THREE       MODES        OF       WATER        FLOW 
THROUGH  A  VERTICAL  PIPE, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 

Dept.  of  Soils  and  Crops. 

For   primary   bibliographic   entry   see   Field   2G. 

W88-05925 


ADJUSTED  F  FACTOR  FOR  MULTIPLE- 
OUTLET  PIPES, 

Universidade  Estadual  Paulista.  Botucatu  (Brazil). 

Faculdade  de  Ciencias  Agronomicas. 

E.  J.  Scaloppi. 

Journal   of  Irrigation   and   Drainage   Engineering 

(ASCE)  JIDEDH,   Vol     114,   No.    1,   p    169-174, 

February  1988.  1  fig,  1  tab.  5  ref. 

Descriptors:  'Hydrodynamics.  'Pressure  head 
loss,  'Pipes,  'Outlets,  'Irrigation,  Design  stand- 
ards. Engineering,  Friction  loss. 

An  adjusted  F  factor  to  compute  pressure  head 
loss  in  pipes  having  multiple,  equally  spaced  out- 
lets was  derived  for  any  given  distance  from  the 
first  outlet  to  the  beginning  of  the  pipe.  The  pro- 
posed factor  is  dependent  on  the  number  of  outlets 
and  is  expressed  as  a  function  of  the  Christiansen's 
F  factor.  It  may  be  useful  to  irrigation  engineers  to 
estimate  friction  loss  in  sprinkle  and  trickle  irriga- 
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lion  I.iU'i.iK  and  muni  folds,  .in  well  us  gated  pipes 
i  Utthoi  's  abstract) 
u  88  05949 


IKK   HON       CORRECTION       FACTOR       TOR 

CENT1  R-PIVOT  IRRIGATION  SYSTEMS, 

Wyoming  Univ..  Laramie,  Dept.  of  Agricultural 

Engineering. 

I  01  primary  bibliographic  onus  vie  I  ield  JF. 

W88  05951 


SUBMERGED  FLOW  CHARACTERISTICS  OF 
THROAT]  ESS  FLUME, 

Concordia  Univ.,  Si t  George  Willi. mis  Campus. 
Montreal  (Quebec)  Dept,  of  Civil  Engineering. 
A.  S.  Ramamurthy,  N,  D.  Vo,  and  R  Balachandar. 
Knnn.il  of  Irrigation  and  Drainage  Engineering 
(ASCE)  J1DEDH.  Vol.  114.  Nh'  1.  p  186-194, 
February  ll'SS  4  fig,  1  tab,  13  ref. 

Descriptors:  'Submerged  How.  *  Discharge, 
•Throatless  flumes,  'Hydrodynamics.  'Correction 

factors.  'Pressure.  'Mathematical  studies,  Equa- 
tions. Flow,  Flumes.  Momentum,  Head  loss 

The  submerged  How   discharge  characteristics  of 

throatless  flumes  were  derived  on  the  basis  of  a 
semi-empirical  analysis.  A  pressure  correction 
factor  was  determined  experimentally  to  account 
for  the  non-hydrostatic  pressure  distribution  at  the 
throat  section  of  the  flume  which  acts  as  a  control. 
This  factor  was  incorporated  in  the  governing 
equation  which  esd  developed  on  the  basis  of 
momentum  principles.  Both  the  present  and  the 
previously  published  experimental  data  were  used 
to  validate  the  expressions  developed  for  the  dis- 
charge passing  through  the  flume.  The  data  are 
presented  as  design  charts  which  can  be  used  to 
determine  the  discharge  passing  through  the  flume 
for  free  flow  and  submerged  flow  conditions. 
Under  free  flow  conditions,  considerable  head 
losses  occur  in  the  expanding  section  of  the  flume. 
Consequently,  if  conservation  of  head  is  an  impor- 
tant criteria,  the  use  of  the  throatless  flume  under 
submerged  flow  conditions  is  recommended.  (Au- 
thors abstract) 
W88-05952 


FLOW  LOSS  IN  A  PRESSURE  SEWAGE  LINE, 

Northwest  Septic,  Mt.  Vernon,  WA. 

M.  D.  Mitchell. 

Journal  of  Environmental  Health  JEVHAH,  Vol. 

50.  No.  2.  p  84-86.  September-October  1987,  1  fie, 

3  tab.  3  ref. 

Descriptors:  *Flow  loss,  *Pipe  flow.  'Hydraulics. 
'Flow  characteristics,  'Sewer  systems,  'Sewer  hy- 
draulics. Wastewater,  Fluid  flow.  Pipes,  Mathe- 
matical equations.  Mathematical  studies.  Flow, 
Pipe  sizing. 

Typical  equations  used  for  calculating  flow  loss  in 
a  pipe  were  surveyed  and  significant  characteris- 
tics of  commonly  available  PVC  pipes  were  exam- 
ined. The  Hazen-Williams  equation  was  algebra- 
ically simplified  and  combined  with  tabular  data 
extracted  from  the  PVC  piping.  The  equation  and 
data  were  used  to  form  two  useful  algorithms.  One 
allows  simple,  accurate  calculation  of  flow  loss  in  a 
pipe.  The  other  permits  selection  of  a  minimum 
size  pipe  for  a  given  flow  rate  and  loss.  (Author's 
abstract) 
W88-05992 


NONLINEAR  DYNAMIC  ANALYSIS  OF 
FLUID-STRUCTURE  SYSTEMS, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 

G  Fenves,  and  L.  M.  Vargas-Loli. 

Journal  of  Engineering  Mechanics  JENMDT.  Vol. 

1 14.  No.  2.  p  219-240,  February  1988.  8  fig,  22  ref. 

append.    National    Science   Foundation   grant   No 

ECE-8504459. 

Descriptors:  'Hydraulics.  'Concrete  technology. 
'Fluid  mechanics.  'Dams,  'Seismic  properties. 
Earthquakes.  Dam  failure.  Cavitation.  Pine  Flat 
Dam. 

A  numerical  procedure  for  computing  the  dynamic- 
response  of  coupled   fluid-structure  systems   was 


developed  and  used  lo  evaluate  Ihe  effei  is  ol  non 
linen  behaviot  of  the  structure  and  fluid  rttis  was 
done  to  aid  in  ihe  evaluation  of  the  seismic  re- 
sponse of  concrete  dams,  I  lu-  procedure  included 
cavitation  of  the  fluid,  which  was  modeled  as  a 
bilinear  compressible  material,  in  addition  lo  non- 
lineal  models  oi  ihe  structure   A  mixed  displace 

ment-prcssure  formulation  lor  Ihe  fluid  was  used, 
in  which  the  pressure  was  approximated  independ 
snt I >  of  the  fluid  displacements,  allowing  satisfac- 
tion o(  the  bilinear  equation  o\  state  in  Ihe  weak 
sense  and  nol  requiring  reduced  integration  for  the 
tangent  stiffness  matrices.  A  standard  displacemenl 
finite-element  formulation  was  used  for  the  struc- 
ture. The  symmetric  coupled  equations  of  motion 
were  m  terms  of  nodal  displacements  and  were 
solved  by  a  full)  implicit  time  integration  method 
Response  results  from  analysis  of  a  simple  fluid- 
structure  system  showed  that  cavitation  and  non- 
linear structural  behavior  could  interact  to  affect 
the  i  espouse  of  the  coupled  system.  However, 
water  cavitation  had  a  very  small  effect  on  the 
maximum  displacements  and  stresses  of  the  dam. 
The  dam  used  in  the  application  was  Pine  Flat 
Dam.  400  ft  tall.  In  this  example  the  1.0  g  peak 
ground  acceleration  required  to  produce  signifi- 
cant cavitation  of  the  fluid  produced  a  maximum 
principle  stress  at  the  dam  crest  of  about  1.500  psi. 
which  cannot  be  sustained  by  the  concrete. 
(Cassar-PTT) 
W88-O6010 


SIMULATION   OF  STREAM   BED   ARMOUR- 
ING AND  ITS  CONSEQUENCES, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-06188 


ESTIMATING  INPUT  HYDROGRAPHS  TO  A 
COMBINED  SEWER, 

Northumbrian  Water  Authority,  Gosforth  (Eng- 
land). 

D.  G.  Rhodes. 

Proceedings  of  the  Institution  of  Civil  Engineers. 
Vol.  83.  Part  2,  p  643-647,  September,  1987.  3  fig,  3 
ref. 

Descriptors:  'Hydrographs.  'Discharge  hydro- 
graphs.  'Sewer  hydraulics.  'Flow  characteristics, 
'Catchment  areas.  Hydraulic  models.  Upstream 
catchment  model,  Input  flow. 

This  technical  note  uses  hydrographs  from  the 
sewer  outfall  flow  charts  of  Rushmoor  Water  Rec- 
lamation Works  to  describe  a  simple  approximate 
method  for  calculating  input  hydrographs  to  a 
combined  sewer.  The  method  can  be  a  useful  com- 
plement to  a  detailed  upstream  catchment  model. 
It  requires  a  downstream  measured  hydrograph. 
such  as  would  be  recorded  at  the  inlet  to  a  sewage 
treatment  works.  For  this  particular  application, 
the  overall  method  gave  an  adequate  solution  and 
a  degree  of  confidence  that  the  flows  were  realis- 
tic. (Author's  abstract) 
W88-06194 


FRICTIONAL  CHARACTERISTICS  OF  ALLU- 
VIAL STREAMS  IN  THE  LOWER  AND  UPPER 
REGIMES, 

Hydraulics  Research  Station,  Wallingford  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  2E. 
W88-06197 


RIVERBANK  STABILITY  ANALYSIS:  I. 
THEORY, 

Army   Engineer  Waterways   Experiment   Station, 

Vicksburg,  MS.  Hydrology  Lab. 

A.  M.  Osman.  and  C.  R.  Thorne. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

114,  No.  2,  p  134-150.  February  T988.  5  fig,  1  tab. 

14  ref. 

Descriptors:  'Streambeds,  'Bed  load,  'Slope  sta- 
bility. 'Bank  erosion.  'Channel  erosion.  Mathe- 
matical analysis.  Fluid  mechanics.  Flow  resistance. 
Hydraulic  models.  River  flow.  River  beds.  Mathe- 
matical models. 


Hydraulics — Group  8B 

I  Ins  p.ipn  dese  ribes  ,i  -,l<  ipi     lubilii )    

Sll  l  I'  I', inks  used   piic  til  ,ri   M  illi   ,111,111   l,  i 

calcululi    lii'  nil  erosion  distanci     lo  predi 

stabilit;  response  lo  lateral i bi  d  degradu 

lion  I  lu'  failure  plane  angle,  failure  blot  k  width, 
and   volume  ol   failed   matei  ial   pei    "tin   i  hanni  I 

length    maj    I"'   i  all  nl, ii<  ii    I'M    il i  ul   i  a 

These  parameters  define  the  b  ml     

lowing  failure  and  foi  m  (hi  starting  point  foi  ;ub 
sequent  analysis  ihe  calculation  procedure  is  il 
lustrated  bj  a  worked  example  Following  mass 
failure  slump,  debris  accumulates  al  ihe  bank  loe 
I  lu-  debris  is  removed  by  lateral  erosion  prioi  to 

further  oversteepe ■■  ot  degradi i  | n g 

further  mass  failures,  Any  process-based  model  for 
channel  width  adjustment   musl  account   for  the 

combined  effects  of  lateral  erosion  and  mass  insta- 
bility m  producing  bank  instability  Ihe  approach 
adopted   here   represents  a  marked   improvemenl 

Over    earlier    work,    which    does    nol    account    for 
changes   in   bank   geometry   due   lo   lateral   erosion 
prior   lo   mass   failure.   (See  also   WXX-06212)  (Au- 
thor's abstract) 
W88-062II 


RIVERBANK  STABILITY  ANALYSIS:  II.  AP- 
PLICATIONS, 

Queen   Mary   Coll..   London   (England).    Dept    o[ 

Geography  and  Earth  Science. 

C.  R.  Thorne,  and  A.  M.  Osman. 

Journal  of  Hydraulic  Engineering  JHEND8.  Vol. 

114.  No.  2,  p  151-172,  February  1988.  8  fig.  2  tab. 

12  ref. 

Descriptors:  'Streambeds,  'Bed  load.  'Shear  ero- 
sion, 'Shear  stress,  'Alluvial  channels,  'Bank  ero- 
sion, 'Channel  erosion,  Slope  degradation.  Dam 
stability,  Equilibrium,  Mathematical  analysis.  Fluid 
mechanics.  Flow  resistance.  Hydraulic  models. 
River  flow.  River  beds,  Mathematical  models. 

Bank  retreat  occurs  by  a  combination  of  lateral 
erosion  by  the  flow  and  mass  failure  under  gravity. 
A  new  analysis  of  bank  erosion  and  failure  has 
been  developed,  using  a  critical  shear-stress  con- 
cept to  account  for  lateral  erosion  and  a  slope 
stability  criterion  for  mass  failure.  In  this  paper,  the 
analysis  is  applied  to  two  problems  of  bank  retreat 
often  encountered  by  practicing  engineers  dealing 
with  alluvial  channels.  The  first  application  is  to 
the  prediction  of  degradation  downstream  of  a 
dam  for  the  case  in  which  bed  lowering  causes 
bank  instability.  Rapid  bank  retreat  can  occur  once 
the  threshold  height  for  mass  failure  of  the  bank  is 
reached.  This  supplies  sediment  to  the  flow,  tends 
to  limit  the  depth  degradation,  and  drives  complex 
response  downstream.  The  second  application  is  to 
the  modeling  of  flow  in  channel  bends  and  predic- 
tion of  the  equilibrium  cross  section.  Scour  depth 
at  the  outer  bank  may  be  limited  by  the  critical 
bank  height.  If  scouring  causes  the  outer  bank  to 
fail,  then  the  channel  will  migrate  laterally  rather 
than  scour  down  vertically.  The  analysis  can  be 
used  to  predict  the  equilibrium  cross  section  and 
migration  rate  incorporating  bank  stability  consid- 
erations. It  could  also  be  used  to  predict  the  likely 
increase  in  scour  depth  resulting  from  outer  bank 
stabilization  in  a  bendway.  (See  also  W88-06211) 
(Author's  abstract) 
W88-06212 


STEADY  STATE  MODEL  FOR  DILUTION  IN 
WATER  NETWORKS, 

Technion  -   Israel   Inst,  of  Tech..   Haifa.   Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-06214 


KINEMATIC  WAVE  ROUTING  AND  COMPU- 
TATIONAL ERROR, 

Williamson  and  Schmid.  Irvine.  CA. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-06215 


AVOIDANCE     OF     SEAWATER     INTRUSION 
INTO  PORTS  OF  OCEAN  OUTFALLS, 

New  South  Wales  Univ..   Kensington  (Australia). 
Water  Research  Lab. 
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Field  8— ENGINEERING  WORKS 


Group  8B — Hydraulics 

For  primary  bibliographic  entry  see  Field  5E. 
W88-06216 


DETERMINATION  OF  RUNOFF  FREQUEN- 
CIES FOR  UNGAUGED  URBAN  CATCH- 
MENTS, 

University  of  the  Witwatersrand,  Johannesburg 
(South  Africa).  Water  Systems  Research  Pro- 
gramme. 

For  primary  bibliographic  entry  see  Field  4A. 
W88-06217 


DISCRETE  VORTEX  MODEL  OF  JET- 
FORCED  FLOW  IN  CIRCULAR  RESERVOIR, 

Salford  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

A.  G.  L.  Borthwick.  J.  R.  Chaplin,  and  K.  H.  M. 
Ali. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8.  Vol.  114,  No.  3,  p  283-298,  March  1988. 
13  fig,  2  tab,  15  ref. 

Descriptors:  *Reservoirs.  *Tanks,  "Vorticity, 
*Path  of  pollutants,  "Hydraulics,  *Fluid  mechan- 
ics, Mathematical  models.  Computer  models. 
Model  studies.  Mixing. 

The  flow  pattern  in  a  circular  cylinder  were  exam- 
ined using  a  computer  model  employing  the  dis- 
crete vortex  method.  This  analysis  is  of  interest  as 
it  is  representative  of  the  problem  which  occurs 
when  water  is  flowing  in  a  service  reservoir  where 
adequate  mixing  is  required.  Service  reservoirs  are 
often  situated  close  to  farming  areas  where  the 
inflow  is  contaminated  with  nitrogenous  waste 
from  fertilizers.  In  many  cases,  the  flow  passes 
straight  from  inlet  to  outlet  with  very  little  mixing 
in  the  major  portion  of  the  reservoir.  As  a  result, 
the  water  may  become  ridden  with  algae  and  the 
reservoir  may  have  to  be  emptied  and  decontami- 
nated. The  discrete  vortex  method  described  gives 
reasonable  results  for  the  two  simple  cases  exam- 
ined and  qualitative  agreement  with  experimental 
data.  The  simulation  of  complicated  conditions 
should  give  useful  information  on  likely  stagnant 
areas  in  reservoirs.  (Sand-PTT) 
W88-06228 


MATHEMATICAL  MODEL  STUDY  OF  PLUG 
FLOW  IN  A  CHLORINE  CONTACT  TANK, 

Bradford  Univ.  (England).  Dept.  of  Civil  Enginer- 

ing  and  Structural  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-06454 


COASTAL  WAVE  MODELLING, 

Hydraulics  Research  Station,  Wallingford  (Eng- 
land). 

J.  V.  Smallman. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  1.  No.  2,  p  218-226. 
October  1987.  5  fig,  20  ref. 

Descriptors:  "Hydrodynamics,  "Coastal  waters, 
"Shore  protection,  "Waves,  "Model  studies.  Math- 
ematical studies.  Equations,  Prediction.  Floods, 
Erosion,  Hydraulic  design. 

Coastal  engineering  works  are  designed  to  serve 
two  main  purposes.  These  are  the  prevention  of 
flooding  of  land  adjacent  to  the  shoreline,  and  the 
protection  of  a  stretch  of  coast  against  erosion. 
The  design  of  a  scheme  to  achieve  either  of  these 
aims  will  require  information  on  the  wave  condi- 
tions which  are  likely  to  occur  at  a  coastal  site. 
Some  of  the  methods  available  to  predict  waves  at 
a  coastal  site  are  described,  and  some  of  the  tech- 
niques are  summarized  that  may  be  used  to  aid  the 
design  of  coastal  works.  (Author's  abstract) 
W88-06468 


APPLICATION  OF  THE  UNIT  HYDROGRAPH 
TECHNIQUE  TO  OPEN  CHANNEL  FLOW 
DATA, 

For  primary  bibliographic  entry  see  Field  5D. 
W88-06491 


TIDAL  ANALYSIS  -  A  RETROSPECT, 


Institute  of  Oceanographic  Sciences.   Birkenhead 
(England). 
D.  E.  Cartwright. 

IN:  Time  Series  Methods  in  Hydrosciences.  Pro- 
ceedings of  an  International  Conference  Held  at 
Canada  Centre  for  Inland  Waters.  October  6-8, 
1981,  Burlington.  Ontario.  Developments  in  Water 
Science.  No.  17.  Elsevier  Scientific  Publishing  Co., 
New  York.  1982.  p  170-188,  24  ref,  append. 

Descriptors:  "Tides,  "Statistical  analysis.  "Estu- 
aries, "Tidal  hydraulics.  Statistical  studies.  Com- 
puters, Physical  properties,  Flow  profiles.  Time 
series  analysis. 

Although  modern  computers  have  opened  up  a 
new  range  of  analytical  techniques  which  were 
previously  unthinkable  in  terms  of  labor,  their  im- 
provement in  accuracy  of  prediction  was  at  best 
only  marginal,  for  tidal  analysis.  To  be  more  ex- 
plicit a  data  series  of  sea  surface  elevation  z(t)  may 
be  expressed  as  z(t)  =  zeta(t)  +  R(t)  where  t  is  the 
time  (preferably  'Universal'  or  Greenwich  Mean 
Time),  zeta  is  the  part  of  the  signal  which  is 
directly  related  to  the  tide-generating  potential  of 
the  Moon  and  Sun,  and  R  is  the  residual  which  is 
uncorrected  with  zeta  and  which  depends  on  me- 
teorological and  other  non-tidal  influences.  At  a 
typical  estuarine  site  in  the  UK  the  total  variance 
of  z  for  a  certain  period  was  2.42  sq  m.  Of  this, 
2.361  sq  m  was  within  the  possible  spectral  bands 
of  the  tides,  making  2.361  an  upper  bound  to  the 
variance  of  zeta  and  0.059  a  lower  bound  for  the 
variance  of  R.  It  is  clear  that  the  most  advanced 
methods  of  tidal  analysis  developed  during  the 
computer  age  can  only  improve  prediction  vari- 
ance (i.e.  reduce  the  residual)  by  a  very  small 
fraction  of  the  total  variance.  There  have  been 
considerable  advances  in  understanding  the  physi- 
cal nature  of  the  tides  'per  se'  in  relation  to  their 
generating  forces  and  their  propagation  in  the 
ocean  basins.  The  principal  techniques  in  time 
series  analysis  which  have  made  this  possible  have 
been  the  use  of  spectral  analysis  for  exploring  the 
nature  of  both  zeta(t)  and  R(t).  and  the  use  of 
directly  computed  time  series  of  the  tide-generat- 
ing potential.  Some  of  the  uses  which  have  been 
made  of  these  and  other  techniques  are  briefly 
reviewed.  (See  also  W88-06496)  (Lantz-PTT) 
W88-06510 


HYDRODYNAMIC  FORCES  ON  TAINTER 
GATES  AND  STILLING  BASIN  OLD  RIVER 
CONTROL  AUXILIARY  STRUCTURE:  HY- 
DRAULIC MODEL  INVESTIGATION, 

Army   Engineer   Waterways   Experiment   Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

B.  P.  Fletcher,  and  J.  L.  Grace. 

Available  from  the  National  Technical  Information 

Service.  Springfield,  VA.  22161.  Technical  Report 

No.  HL-88-1,  February  1988.  Final  Report.  44  p. 

14  fig,  7  tab. 

Descriptors:  "Hydrodynamics.  "Tainter  Gates. 
"Hydraulic  models.  "Stilling  basins.  Hoist  cables, 
Drag.  Resistance,  Skin  plates.  Piezometers,  Pres- 
sure cells,  Pressure-measuring  instruments. 

Tests  were  conducted  using  a  l:50-scale  section 
model  to  determine  the  magnitude  and  frequency 
of  the  hydrodynamic  loads  acting  on  the  tainter 
trunnions  and  hoist  cables,  and  the  stilling  basin 
apron  monoliths,  baffles,  and  end  sill.  Force  meas- 
urements at  the  gate  trunnions  indicated  that  the 
trunnions  were  subjected  to  static  loadings  in  an 
upward  and  downstream  direction.  Gate  hoist 
cable  loads  were  occasionally  periodic  and  always 
in  a  downward  direction.  The  location,  frequency, 
and  magnitude  of  the  resultant  forces  acting  on  the 
stilling  basin  apron  were  determined.  Also  tests 
were  conducted  to  determine  the  forces  acting  on 
the  baffles  and  end  still.  The  measured  drag  forces 
on  the  baffle  blocks  were  significantly  higher  than 
drag  forces  computed  from  drag  coefficients.  This 
indicated  the  need  for  research  or  site-specific 
studies  to  develop  design  guidance  for  determining 
the  individual  and  collective  forces  acting  on  still- 
ing basins.  Piezometers  and  electronic  pressure 
cells  were  used  to  measure  pressure  distribution  in 
the  stilling  basin.  Water-surface  profiles  were  ob- 
tained along  the  longitudinal  center  line  of  the 
stilling  basin.  A  skin  plate  covering  the  girders  on 


the  downstream  side  of  ihe  tainter  gate  prevented 
debris   from   accumulating  on   the   gate.   The  skin 
plate    did    not    alter    the    hydraulic    loads    on    the 
tainter  gate.  (Author's  abstract) 
W88-06556 


PIPEFLOW  ANALYSIS. 

University    of  the   Witwatersrand,    Johannesburg 

(South  Africa).  Dept.  of  Civil  Engineering. 

D.  Stephenson. 

Developments  in  Water  Science,  No.  19.  Elsevier, 

New  York.  1984.  204  p. 

Descriptors:  "Microcomputers,  "Pipe  flow,  "Com- 
puter models,  "Mathematical  analysis,  "Model 
studies.  Pipelines.  Pipes,  Flow  profiles.  Computer 
programs. 

The  advent  of  economical  and  simple  microcom- 
puters has  left  no  excuse  for  engineers  to  avoid 
computer  solutions  to  problems.  Hydraulic  engi- 
neers now  have  tools  for  modelling  steady  and 
unsteady  flows  in  complex  pipe  networks.  The 
iterative  techniques  for  flow  analysis  of  pipe  net- 
works such  as  the  Hardy  Cross  method  are  known 
to  most  water  engineers  and  have  been  applied 
extensively  without  the  aid  of  computers.  Some 
lesser  known  techniques  are  in  fact  simpler  to 
apply  on  computers,  e.g.  the  linear  method.  When 
it  comes  to  unsteady  flow,  e.g.  water  hammer, 
computer  analysis  is  much  more  rapid  than  the 
older  graphical  method  and  can  account  for  many 
more  factors  such  as  column  separation,  changes  in 
section  and  branch  pipes.  Numerical  methods  for 
computers  are  easy  and  accurate  provided  simple 
rules  are  followed.  Various  methods  for  analyzing 
flows  and  pressure  variations  in  pipelines,  whether 
they  be  pumping  systems  or  multiple  reservoir 
gravity  systems  are  compared.  Simple  BASIC 
computer  programs  are  given;  these  will  serve  as  a 
basis  for  more  comprehensive  programs  which  one 
should  be  able  to  write  after  reading  this  book.  In 
addition  to  those  on  flow  analysis,  sections  are 
given  on  design  of  pipe  systems  using  optimization 
programs,  and  operation  using  computer  simula- 
tion programs.  (Lantz-PTT) 
W88-06611 


IMPACT  FORCE  AS  A  PART  OF  THE  TOTAL 
BREAKING  WAVE  FORCE  ON  A  VERTICAL 
CYLINDER, 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 

Civil  Engineering. 

C.  J.  Apelt,  and  J.  Piorewicz. 

Available  from  the  National  Technical  Information 

Service,  Springfield.  VA.  22161,  as  PB87-199758. 

Price  codes:  E03  in  paper  copy,  E01  in  microfiche. 

Research  Report  No.  RR-CE78,  January  1987.  31 

p.  1 1  fig,  2  tab,  6  ref,  2  append. 

Descriptors:  "Wave  action,  "Vertical  cylinders. 
"Coastal  engineering.  "Hydraulics.  Piles,  Cylin- 
ders, Forces,  Wave  height. 

The  total  breaking  wave  force  can  be  considered 
as  the  sum  of  the  slowly  varying  wave  force  and 
the  impact  force  that  occurs  when  a  pile  is  struck 
by  the  vertical  or  nearly  vertical  portion  of  the 
breaking  wave.  For  the  range  of  experimental  data, 
the  empirical  relation  between  impact  force  and 
total  force  was  obtained.  The  experiments  indicate 
that  up  to  30%  of  the  height  of  the  wave  crest 
should  be  considered  as  the  impact  region.  Since 
the  impact  force  has  very  short  duration,  its  large 
magnitude  is  important  in  considerations  of  the 
fatigue  life  of  the  structure.  (Author's  abstract) 
W88-06625 


8C.  Hydraulic  Machinery 


CHARACTERISTICS  OF  SQUARE-EDGED 
AND  ROUND-NOSED  BROAD-CRESTED 
WEIRS, 

Concordia  Univ.,  Sir  George  Williams  Campus. 
Montreal  (Quebec).  Dept.  of  Civil  Engineering. 
A.  S.  Ramamurthy.  U.  S.  Tim,  and  M.  V.  J.  Rao. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  J1DEDH,  Vol.  1 14,  No.  1,  p  61-73.  Febru- 
ary 1988.  7  fig,  1  tab.  14  ref. 
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ENGINEERING  WORKS— Field  8 


Descriptors     'Weirs.    'Hydrodynamics,    'Muthe 
in.iiK.il  studies,  'Equations.  'Flow,  'Discharge  co 
ins.  Momentum,  Fluid  me<  hanics 

Tin'  characteristics  of  squure  edged  und  round- 
nosed,  rectangular,  broad  crested  weirs  were  stud- 
ied undei  free  flow  and  submerged-flow  uondi 
in>ns  I  lu-  discharge  coefficient,  C  sub  d,  of  a  weii 
having  height  P  and  length  I  is  a  function  of  the 
upstream  head,  II.  causing  How  ami  the  radius,  R, 
of  the  upstream  top  corner  For  a  given  head, 
Under  free-fiovi  conditions,  a  semiempirical  rela- 
tionship between  C  sub  d.  ll  I',  and  R/P  was 
derived  using  the  momentum  relationships.  For  the 
square-edged  weir,  the  effect  of  nonhydrostatic 
distribution  of  pressure  is  taken  into  account  in  the 
formulation  of  the  momentum  equation,  For  the 
round-nosed  weir,  now  relations  were  developed 
to  supplement  existing  results  for  square-edged 
wens  Experimental  data  validated  the  proposed 
dependence  of  C  sub  d  on  H/P  with  R/P  as  the 
group  parameter.  Under  drowned-flow  conditions, 
toe  submergence  limit  for  a  broad-crested  weii 
varies  with  the  ratios  H/P  and  R/P.  The  flow- 
reduction  factor  for  a  given  submergence  is  de- 
pendent on  the  degree  of  rounding  of  the  upstream 
top  corner.  (Author's  abstract) 
W88-05941 


PUMPING    STATIONS    AT    PLOVER    COVE 
RESERVOIR    AND   TOLO   CHANNEL   AQUE- 
DUCT. HONG  KONG, 
Binnie  and  Partners.  Hone  Kong. 
J.  F.  McMeekan.  and  K.  P.  Yue. 
Proceedings  of  the  Institution  of  Civil  Engineers. 
Vol.  82,  Part  1.  p  1089-1119.  December,  1987.  21 
fig,  4  tab.  4  ref.  append. 

Descriptors:  'Pumping.  *Pumping  plants,  'Reser- 
voirs.  *Siphons.  'Construction  methods,  'Aque- 
ducts.  Pump  wells.  Raw  water.  Construction. 
Water  transport.  Conveyance  structures.  Hong 
Kong.  Tunnels. 

The  rapidly  increasing  demand  for  water  in  Hong 
Kong  has  been  met  by  importing  substantially 
more  raw  water  from  China.  These  recent  in- 
creases have  required  major  additional  works  at 
Plover  Cove  reservoir  (built  within  a  sea  inlet  in 
the  1960s)  including  two  large  pumping  stations. 
Operational  requirements  that  the  reservoir  remain 
in  use  throughout  construction  and  the  location  of 
the  works  in  a  scenic  area  have  imposed  special 
design  considerations.  The  new  stations  have 
deeper  draw-offs  than  the  existing  pumping  station 
and  economic  studies  resulted  in  totally  different 
solutions  for  each  station.  Tai  Mei  Tuk  B  is  a  wet- 
well  station  of  1390  million  liters  per  day  (Ml/d) 
capacity  sited  in  the  reservoir  and  connected  to  the 
shore  by  a  300  m  long  bridge,  all  supported  on 
deep  piled  foundations.  The  pumps  will  deliver 
water  through  siphon  piles  laid  over  the  bridge. 
Harbour  Island  is  a  dry-well  station  built  onshore 
largely  below  sea  level.  Pumps  will  deliver  up  to 
1182  Ml/d  through  a  9-km  delivery  aqueduct  in- 
cluding twin  diameter  submarine  pipelines  and  a 
tunnel.  The  intake  comprises  a  draw-off  tower 
built  in  deep  water  above  a  shaft  and  connected  to 
the  pumping  station  by  a  780-m  long  rock  tunnel. 
An  intermediate  shaft  on  Harbour  Island  provides 
isolating  facilities  at  the  end  of  the  tunnel  to  pro- 
tect the  pumping  station  from  flooding.  A  major 
factor  in  the  design  and  contract  documentation 
was  the  need  to  leave  scope  for  ingenuity  to  over- 
come the  unusual  construction  conditions.  The 
Paper  describes  the  development  of  the  designs  for 
permanent  works  and  indicates  how  provision  was 
made  for  flexibility  of  construction  methods.  (Au- 
thor's abstract) 
W88-O6190 


TEMPORARY  WORKS  FOR  THE  PUMPING 
STATIONS  AT  PLOVER  COVE  RESERVOIR, 
HONG  KONG, 

D.  W.  Calkin,  and  J.  K.  Mundy. 
Proceedings  of  the  Institution  of  Civil  Engineers. 
Vol.  82,  Part  1.  p  1121-1144,  December,  1987.  14 
fig,  3  tab,  2  ref,  append. 

Descriptors:  *Pumping,  'Pumping  plants.  'Reser- 
voirs. 'Aqueducts.  'Construction  methods.  Pump 


wells,  Raw  wuler,  Construction,  Wulei  transport, 
Conveyance  structures,  Hong  Kong. 

I  lu-  papei  describes  the  design  and  construction  of 
the  three  most  interesting  temporary,  works 
schemes  at  Plover  due  rwo  structures  were 
buill  in  Ihe  reservoir  whose  operating  level  could 
vary  by  as  much  as  is  m  during  construction.  One, 
the  I  .ii  Mei  Ink  It  pumping  station,  was  casi 
above  watet  and  lowered  by  an  8500  t  capacity 
jacking  system.   Ihe  other.  Harbour  Island  intake 

lower,  was  built  in  a  gravity  cofferdam  of  unusual 
design  capable  of  providing  dry  winking  condi- 
tions 29  ni  below  reservoir  level.  Also  described 
for  llus  paper  is  the  deep  vertical  excavation  in 
decomposed  sandstone  for  the  Harbour  Island 
pumping  station.  (Author's  abstract) 
W88-06191 


SEWAGE  TREATMENT  OPTIMIZATION 
MODEL  --  STOM  --  THE  SEWAGE  WORKS  IN 
A  PERSONAL  COMPUTER, 

For  primary  bibliographic  entry  see  Field  5D. 
W88-06192 


SYNTHESIS  OF  MONTHLY  FLOW  DURA- 
TION CURVES  FOR  UNGAUGED  WATER- 
COURSES, 

Salford  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

E.  M.  Wilson. 

Proceedings  of  the  Institution  of  Civil  Engineers. 
Vol.  83,  Part  2,  p  637-641,  September,  1987.  5  fig,  2 
ref. 

Descriptors:  'Economic  aspects,  'Operating  costs, 
'Flow  duration,  'Hydroelectric  plants,  'Hydro- 
electric power.  Financing,  Mathematical  analysis. 
River  flow.  Watercourses. 

Monthly  flow  duration  curves  (FDCs)  were  re- 
quired to  allow  economic  and  financial  analyses  to 
be  performed  for  small  run-of-river  hydro  stations, 
unconnected  with  a  regional  electricity  grid, 
where  the  output  was  used  mainly  for  crop-proc- 
essing. This  technical  note  describes  an  empirical 
method  for  synthesizing  monthly  FDCs  from  limit- 
ed hydrological  data  for  small-catchment  un- 
gauged  watercourses.  The  method  involves  com- 
parisons on  monthly  rainfall  on  a  limited  number  of 
gauging-station  catchments  with  monthly  rainfall 
on  the  ungauged  catchments,  and  an  assumption 
that  the  respective  FDCs  have  the  same  shape. 
(Author's  abstract) 
W88-06193 


ENERGY  MANAGEMENT  CONSIDERATIONS 
AND  THEIR  APPLICATION, 

Bristol  Waterworks  Co.  (England). 
C.  N.  Brockton. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management.  Vol.  1,  No.  1.  p  111-116, 
August  1987.  5  fig.  3  ref. 

Descriptors:  'Economic  aspects,  'Energy,  'Cost 
analysis.  'Operating  costs.  'Pumping  plants,  'Res- 
ervoirs, Operating  policies.  Electric  power  costs. 

Examples  are  discussed  of  changes  that  have  been 
made  in  pumping  operations  that  are  compatible 
with  satisfying  increasing  demands  for  pumping 
and  operational  flexibility  in  an  environment  of 
rising  energy  costs.  Changes  in  service  reservoir 
control  and  flow-compensated  pumping  control 
are  described  and  examples  are  provided  to  dem- 
onstrate how  energy  can  be  saved  by  changing 
operating  procedures  to  take  advantage  of  off-peak 
electricity  rates.  (Friedmann-PTT) 
W88-O6208 


EXPERIMENTAL    STUDY    OF    CROSS-FLOW 
TURBINE, 

Guam  Univ.,  Agana.  Water  and  Energy  Research 

Inst,  of  the  Western  Pacific. 

S.  Khosrowpanah.  A.  A.  Fiuzat,  and  M.  L. 

Albertson. 

Journal      of      Hydraulic      Engineering      (ASCE) 

JHEND8,  Vol.  114,  No.  3,  p  299-314.  March  1988. 

9  fig,  6  tab,  14  ref. 


Hydraulic  Machinery — Group  8C 

Descriptors   'Hydruulii  turbines,  *Hydruulii   i-n 
neei  ing,    '  I  lydroelei  Irk    power,    '  I  urbinu  .    Pi  i 

ft  'i  in. nice  e\  ablation 

I  he  pei  foi  in. iii.  i   ..I  the  i  ross  flow  turbim    ill 

also  known  as  the   Dank i   turbine,   was  studied  ix 

perimentall)  In  varying  the  numbei  of  blades,  the 
runnel  diameter,  and  the  nozzle  entry  ar<    undei 

flow/head  varial s     Ihe  results  show   that   the 

maximum  efficiency  of  the  CI  I  at  any  flov 
combination  increases  as  the  nozzle  entry  an    in 
creases  or  the  aspect  ratio  of  the  runner  decreases 
Equations  are  suggested  to  obtain  the  optimum 
number  of  blades  For  maximum  efficiency  of  the 

turbine  and  to  find  the  specific  speed  of  the  C  I    I   as 
a  function  of  unit  discharge  and  nozzle  entry  arc. 

(Author's  abstract) 
W88-06229 


HELICOIDAL-RAMP  DROPSHAFT, 

Iowa    Univ..    Iowa   City.    Inst,    of   Hydraulic    Re- 
search. 
J.  F.  Kennedy,  S.  C.  Jain,  and  R.  R.  Quinones. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHENDX,  Vol.  114.  No.  3.  p  315-325,  March  1988. 
6  fig,  5  ref. 

Descriptors:  'Hydraulic  engineering.  'Dropshafts. 
'Conveyance  structures.  Conduits.  Channel  flow, 
Water  conveyance. 

A  new  type  of  spiral-flow  dropshaft.  composed  of 
a  vertical  circular  shaft  with  tangential  inlet  and 
outlet  conduits  and  one  or  more  continuous  heli- 
coidal  ramps  attached  to  the  shaft  wall,  is  de- 
scribed. Experimental  results  indicate  that  these 
helicoidal-rap  dropshafts  are  superior  to  other 
types  of  dropshafts  both  in  their  energy-dissipation 
and  air-handling  characteristics.  Additionally,  the 
needs  for  energy-dissipation  and  deaeration  cham- 
bers at  the  bottoms  of  these  structures  are  obviat- 
ed. The  friction  factors  of  flows  along  the  channels 
formed  by  the  helicoidal  ramps  are  somewhat 
higher  than  those  of  equivalent  straight-channel 
flows.  Prototype-installation  experience  indicates 
that  helicoidal-ramp  dropshafts  are  significantly 
cheaper  than  conventional  ones  in  installations  re- 
quiring low  air  discharges  from  and  intensive 
energy  dissipation  in  the  dropshafts.  (Author's  ab- 
stract) 
W88-06230 


PACIFIC  NORTHWEST  RIVERS  STUDY: 
IDAHO  INFORMATION  UPDATE  AND  RE- 
TRIEVAL SYSTEM.  USER'S  MANUAL. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-06590 


INSTALLATION  OF  A  MARINE  THRUSTER 
AS  A  HYDROELECTRIC  TURBINE  AT  EAGLE 
CREEK  NATIONAL  FISH  HATCHERY. 

Sato  (J.F.)  and  Associates,  Inc.,  Littleton.  CO 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  M87-009359. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Final  Report.  November  15,  1986.  Bonneville 
Power  Administration  Contract  No.  DE-FC79- 
85BP22515. 

Descriptors:  'Turbines,  'Marine  thrusters,  'Hy- 
droelectric plants,  'Eagle  Creek,  'Oregon,  Hy- 
draulic equipment.  Flow  rate.  Weirs.  Hydraulic- 
machinery,  Cost  analysis.  Tailwater. 

A  70kW  hydroelectric  plant  utilizing  a  marine 
thruster  and  an  induction  generator  was  commis- 
sioned on  May  15,  1985  at  the  Eagle  Creek  Nation- 
al Fish  Hatchery  near  Estacada.  OR  as  a  Bonne- 
ville Power  Administration  (BPA)  demonstration 
project.  The  marine  thruster,  normally  used  to 
maneuver  large  ships,  was  run  'backwards'  to 
produce  electricity.  The  testing  program  and  eco- 
nomic analysis  received  careful  consideration,  as 
the  evaluation  of  this  technology  for  repetition  at 
other  sites  was  a  primary  purpose  of  this  project. 
The  marine  thruster  was  seen  as  a  method  for 
reducing  the  capital  cost  of  small,  low  head  hydro 
projects  by  utilizing  readily  available,  off-the-shelf 
equipment    The  preliminary  results  of  the  testing 
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program  indicated  a  water-to-wire  efficiency  in  the 
mid-70  percent  range  and  a  turbine  efficiency  m 
the  low -80  percent  range.  Total  gross  head  was  I1) 
ft  with  a  maximum  flow  of  65  cu  ft/sec.  The  unit 
was  tested  ai  four  different  speeds  by  varying 
sheave  diameters  on  llie  drive  system.  Flow  meas- 
urements were  taken  using  the  Venturi  principle  at 
a  reducer  in  the  penstock.  A  downstream  weir  was 
constructed  to  correct  low  taihvater  conditions. 
(Lantz-PTT) 
WS8-06600 


USING  PUMP  EFFICIENCY  TO  WEIGHT  AND 
EVALUATE  BIDS, 

Mimco  Equipment  Co.,  Linwood.  PA. 

J.  Nicholson. 

Water  Well  Journal  WWJOA9.  Vol.  42,  No.  3,  p 

68-71.  March  1988.  1  fig. 

Descriptors:  *Pump  testing.  "Pumps,  "Contracts, 
*Operating  costs.  Prices.  Field  efficiency. 

When  purchasing  equipment  pump  operating  effi- 
ciency is  often  overlooked  after  early  stages  of  the 
selection  process  as  the  bidding  and  purchasing 
process  fixes  on  money  as  sole  criterion.  It  is 
suggested  that  rating  pumps  according  to  their 
'field  efficiency',  defined  as  the  actual  efficiency  of 
the  pump  and  motor  as  it  would  perform  in  a 
system  including  motor  and  pump  internal  slip- 
page, friction  losses  from  bearings,  flanges,  dis- 
charge head,  a  short  length  of  column,  occasional 
extremes  in  production  tolerances,  etc.  is  the  essen- 
tial first  step  in  evaluating  pumping  units.  Formu- 
las for  evaluating  the  operating  costs  of  pumping 
units  based  on  field  efficiency  are  presented  and 
examples  using  this  type  of  analysis  are  provided. 
(Roseman-PTT) 
W88-06696 


OVERVIEW   OF   DAM   AND   HYDRO   PLANT 
CONSTRUCTION  IN  TURKEY, 

Turkish    National    Committee    on    Large    Dams. 

Ankara. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-06711 


DEVELOPMENT  OF  TURKEY'S  KIZILIRMAK 
RIVER  BASIN, 

Turkish    National    Committee    on    Large    Dams. 

Ankara. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-06712 


ELECTROMECHANICAL    EQUIPMENT    FOR 
THE  ATATURK  SCHEME, 

Sulzer-Escher   Wyss   Ltd..    Zurich   (Switzerland). 

G.  Schroeder.  F.  Mez.  M.  Schurtenberger.  and  M. 

Singer. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  40.  No.  2.  p  25-30.  February  1988. 

3  fig.  3  tab. 

Descriptors:      "Turkey,      "Hydroelectric      plants. 
"Turbines.  Electrical  equipment. 

Ataturk,  in  southeastern  Anatolia,  Turkey,  is  the 
country's  largest  multipurpose  hydro/irrigation 
scheme  under  construction.  With  an  eventual  in- 
stalled capacity  of  2400  MW  when  complete  in 
1992,  it  will  also  be  the  largest  hydro  station  in  the 
Middle  East.  The  electromechanical  equipment 
being  used  is  supplied  by  a  Swiss/German  consor- 
tium. The  equipment  includes  8  turbine-generator 
units  (maximum  output  =  323.7  MW  each).  An 
auxiliary  unit  (output  5.5  MW)  supplies  power  for 
the  various  powerhouse  systems.  Eight  large-diam- 
eter penstocks  supply  up  to  218  cu  m/sec  of  water 
to  the  turbines.  Eight  transformers  connect  the 
generators  to  the  switch  gear  and  transmission  line. 
(Author's  abstract) 
W88-06713 


TURBINE     INTAKE     MODIFICATION      FOR 
FISH  GUIDANCE, 

Army  Engineer  Div.  North  Pacific,  Portland.  OR. 
For  primary  bibliographic  entry  see  Field  81. 
W88-06717 


FAULT-TOLERANT        CONTROLLER        FOR 
HYDRO  POWERPLANTS, 

Compagnie    Generale    d'Entreprise    Electrique    - 

Alsthom,  Levallois-Perret  (France). 

C.  Duby. 

International  Water  Power  and  Dam  Construction 

IWPCDM.  Vol.  40.  No.  3.  p  20-21.  March  1988.  3 

fig. 

Descriptors:     "Hydroelectric     plants.     "Electrical 
equipment.  "Control  systems.  Safety.  Greece. 

The  special  requirements  for  hydro  plant  control 
systems  are  discussed.  The  design  and  application 
of  a  fault  tolerant  controller,  which  is  specifically 
aimed  at  fulfilling  the  three  basic  requirements  of 
hydropower  plant  control:  safety,  availability,  and 
self-diagnostic  capability,  is  described.  In  a  power- 
plant  in  Greece  such  a  controller  has  been  installed 
for  control  of  the  generating  units,  auxiliary  equip- 
ment, pumping  station,  and  switchyarde.  (Rose- 
man-PTT) 
W88-06718 


OPTIMAL  GOVERNING  OF  REACTION  TUR- 
BINES, 

L.  Clifton. 

International  Water  Power  and  Dam  Construction 
IWPCDM.  Vol.  40,  No.  3.  p  22-28.  March  1988.  6 
fig.  10  ref. 

Descriptors:  "Turbines.  "Model  studies.  "Speed 
regulation.  Mathematical  models.  Hydraulic  ma- 
chinery. 

Recent  investigations  of  new  turbine  governor  de- 
signs incorporating  electronic  and  digital  compo- 
nents have  been  motivated  in  part  by  the  hope  that 
new  types  of  governors  will  improve  the  quality  of 
speed  regulation.  The  quality  of  speed  regulation  is 
ultimately  limited  by  the  turbine  performance,  ro- 
tational inertia,  waterhammer,  and  power  system 
self-regulation.  Optimal  control  theory  is  used  to 
study  these  limitations.  For  the  performance  meas- 
ures considered,  the  unique  optimal  governor  is 
either  a  p.i.d.  governor  or  a  tachometer-accelerom- 
eter  governor  with  transient  droop  compensation. 
These  optimal  governors  were  derived  assuming 
an  incompressible  waterhammer  model.  (Roseman- 
PTT) 
W88-06719 


BI-NATIONAL  DEVELOPMENT  OF  THE  CO- 
LUMBIA RIVER, 

Army  Engineer  District,  Portland,  OR. 

N.  Dodge,  and  T.  Newton. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  40,  No.  3,  p  33-35,  March  1988. 

Descriptors:  "Hydroelectric  plants.  "Columbia 
River,  "Canada,  "Treaties,  Columbia  River  Treaty. 
Dams.  Flood  control. 

Building  large  and  costly  water  resources  schemes 
is  always  a  complex  problem,  usually  involving 
special  interest  groups,  and  many  technical,  finan- 
cial, and  other  experts.  When  the  projects  are 
spread  across  more  than  one  nation  these  problems 
are  compounded.  The  Columbia  River  Treaty,  be- 
tween the  USA  and  Canada,  came  into  being  to 
address  some  of  these  problems,  and  to  allow  the 
development  of  one  of  the  world's  largest  hydro- 
electric power  systems.  The  history  of  the  Colum- 
bia River  development  is  outlined,  current  proce- 
dures are  reviewed,  and  it  is  noted  how  various 
problems  are  overcome.  (Author's  abstract) 
W88-06720 


SPEED  GOVERNING  SYSTEM  FOR  THE  GUA- 
DALUPE HI  POWERPLANT, 

Neyrpic.  Grenoble  (France). 

J.  M.  Ferme. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  40.  No.  3.  p  36-37.  March  1988. 

Descriptors:  "Hydroelectric  plants,  "Turbines. 
"Electrical  equipment.  "Colombia.  South  America, 
Speed  governing. 

The  Guadalupe  hydropower  complex  is  one  of  the 
largest  in  Colombia.  The  complex.   130  km  from 


Medellin,  Colombia,  consists  of  four  power  sla- 
tions;  the  oldest  was  commissioned  in  1932.  and  the 
latest.  Guadalupe  IV.  in  1985.  Since  1965.  the 
Guadalupe  III  powerplant  with  its  6  Pelton  tur- 
bines and  a  total  capacity  of  270  MW  has  been 
playing  a  major  role  in  this  large-scale  scheme, 
because  it  is  capable  of  operating  on  an  isolated 
network.  In  1985.  Empresas  Publicas  de  Medellin 
decided  lo  modernize  the  mechanical  speed  gov- 
erning systems  and  the  automatic  equipment  at  the 
powerplant  and  contracted  Neyrpic  of  France  to 
undertake  the  modernization  of  the  speed  govern- 
ing system  which  is  described.  (Author's  abstract) 
W88-06721 


HYDRO  DEVELOPMENT  ON  INTERNATION- 
AL RIVERS, 

V.  Fosca. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  40,  No.  3,  p  38-39.  March  1988.  10 

ref. 

Descriptors:  "Hydroelectric  plants.  "Legal  aspects. 
"Rivers.  "International  law.  Economic  aspects. 

A  considerable  portion  of  the  world's  remaining 
hydro  potential,  which  is  technically  and  economi- 
cally exploitable,  is  on  rivers  which  flow  through 
more  than  one  country.  The  development  of  these 
valuable  resources  is  often  delayed  while  lengthy 
negotiations  between  neighboring  countries  takes 
place.  Some  of  the  legal,  technical,  economic,  and 
environmental  issues  which  must  be  addresses 
when  bi-national  schemes  are  constructed  are  dis- 
cussed. No  common  law  exists  regarding  hydro- 
power  development  on  international  rivers  but 
proceedings  of  several  international  conferences 
have  provided  guidelines  for  dealing  with  bilateral 
agreements  for  hydropower  stations.  (Roseman- 
PTT) 
W88-06722 


IMPROVED  TURBINE  SPEED  CONTROL  BY 
AXIAL  BRAKING, 

R.  E.  Passmore. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  40.  No.  3.  p  40-41.  March  1988. 

Descriptors:  "Turbines,  "Electrical  equipment. 
Testing  procedures.  Speed  control.  Eddy  current 
brake. 

The  addition  of  an  eddy  current  brake  to  a  turbine- 
generator  unit  can  help  the  governor  to  achieve  a 
greater  degree  of  control  than  it  would  do  alone. 
Such  a  brake  has  the  stabilizing  effect  of  a  fly- 
wheel, but  is  faster  and  more  sensitive  to  load 
fluctuations.  However,  its  use  leads  to  a  net  energy 
loss  to  the  system,  which,  like  the  use  of  dummy 
loads  on  isolated  systems,  may  be  less  important 
than  fast  and  accurate  speed  control.  Similar  argu- 
ments can  apply  to  small  machines  linked  to  the 
grid.  (Author's  abstract) 
W88-06723 


FREQUENCY     CONTROL     FOR     LOW-HEAD 
HYDRO   UNITS   IN    ISOLATED   NETWORKS, 

Sulzer  Bros.  Ltd..  Winterthur  (Switzerland). 

A.  H.  Glattfelder.  and  J.  Rettich. 

International  Water  Power  and  Dam  Construction 

IWPCDM.  Vol.  40,  No.  3.  p  42-49,  March  1988.  7 

fig,  7  ref. 

Descriptors:     "Turbines,     "Electrical     equipment. 
"Speed  control.  Hydroelectric  plants 

Standard  speed  governors  provide  acceptable  per- 
formance for  low-head  hydro  units  in  a  large  grid, 
but  not  (between  partial  and  full  power,  and  for 
small  frequency  deviations)  for  an  isolated  grid. 
The  use.  on  an  industrial  basis,  of  a  compensating 
element  as  an  addition  to  the  speed  regulator  is 
described  Trials  have  shown  good  results  over  the 
operating  range,  with  a  minimum  of  on-site  tuning 
required.  (Author's  abstract) 
W88-06724 
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ENGINEERING  WORKS— Field  8 


Materials — Group  8G 


8D.  Soil  Mechanics 


RAJNFA1  I    VM)  ACCELERATED  I  VNDSI  IDE 
MOM  MINI.     VMERICA    MINI     I    VNDSI  11)1. 

SANTA  CI  \K\  COUNTY.  CA1  NORMA, 

San  lose  State  Uni\  .  CA  Depi  ofGeology. 
1  oi  primary  bibliographic  entry  see  Field  2J. 
w  88  06076 


SMALL  R.C.C.  DAM  PLAYS  MAJOR  ROLE  IN 
REHABILITATION  PROJECT, 

Beck  (R  W  )  and  Associates,  Seattle,  WA. 
For  primary  bibliographic  entry  see  Field  8F. 
w  88-06714 


STRENGTHENING     OF     GIBRALTAR     DAM 
WITH  ROLLER  COMPACTED  CONCRETE, 
W  Oodward-Clyde  Consultants.  Oakland.  CA. 
For  primar)  bibliographic  entry  sec  Field  8F. 
W88-06715 


8E.  Rock  Mechanics  and 
Geology 


GEOLOGY   OF  THE   RATTLESNAKE  CREEK 
MILE  4  DAMSITE,  CENTRAL  WASHINGTON, 
Yakima  Valley  Community  Coll..  WA.  Dept.  of 
Geology. 
N.  Campbell. 

Bulletin  of  the  Association  of  Engineering  Geolo- 
gists AEGBBU.  Vol.  24,  No.  4.  p  549-555,  Novem- 
ber 1987.  8  fig.  11  ref. 

Descriptors:  *Geology.  *Rattlesnake  Creek, 
'Washington.  *Damsites,  "Landslides.  Basalts. 
Streams,  Dams. 

Geologic  mapping  of  lower  Rattlesnake  Creek 
Canyon  in  south-central  Washington  shows  the 
potential  for  future  landsliding  at  the  proposed 
Mile  4  damsite.  Lower  Rattlesnake  Canyon  is  cut 
into  north-dipping  flows  of  the  Columbia  River 
Basalt  Group  (Miocene).  Past  failure  along  sedi- 
mentary layers  (interbeds)  between  basalt  flows 
allowed  a  large  slab  containing  several  basalt  flows 
to  move  northward  across  the  canyon,  damming 
the  creek.  The  Mile  4  damsite  is  located  at  the 
point  where  Rattlesnake  Creek  cut  a  new  channel 
around  the  slab.  Failure  of  the  southeast  abutment 
can  occur  from  renewed  slab  movement  or  from 
leakage  through  or  under  the  slide  block.  Addi- 
tional sliding  is  possible  along  the  south  reservoir 
rim.  Recommendations  to  improve  knowledge 
about  the  stability  of  the  proposed  damsite  include 
the  following:  (1)  initiate  a  drilling  program  to 
assess  the  strength  of  the  rock  filling  the  old  stream 
channel  and  to  determine  if  stream  alluvium  under- 
lies the  landslide  debris;  (2)  conduct  studies  to 
determine  the  extent  and  position  of  the  interbed  in 
the  south  abutment  area;  and  (3)  assess  the  effects 
of  water  saturation  on  the  interbed  and  landslides 
along  the  south  reservoir  rim.  (Alexander-PTT) 
W88-06075 


GEOPHYSICAL  DATA  FROM  BOREHOLES 
DM1,  DM2,  DM3,  AND  DM3A,  NEW  HYDRAU- 
LIC FRACTURING  FACILITY,  OAK  RIDGE 
NATIONAL  LABORATORY,  OAK  RIDGE, 
TENNESSEE, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
C.  S.  Haase. 

Available  from  the  National  Technical  Information 
Service.  Springfield,  VA.  22161.  as  DE87-011971. 
Price  codes:  A06  in  paper  copy.  A01  in  microfiche. 
Publication  No.  2836.  Report  No.  ORNL/TM- 
9781.  March  1987.  87  p.  16  fig.  11  tab,  14  ref,  3 
append.  DOE  Contract  No.  DE-AC05- 
84OR21400. 

Descriptors:  "Geophysics,  "Boreholes,  "Monitor- 
ing, "Hydraulic  fracturing,  "Underground  waste 
disposal.  "Injection  wells.  "Subsurface  waste  dis- 
posal. "Oak  Ridge  National  Laboratory,  Stratigra- 
phy, Hydrologic  data.  Logging  (Recording),  Po- 
rosity. Permeability.  Resistance. 


A  comprehensive  suite  ol  geophysical  log 
obtained  from  foui  deep  monitoring  boreholes  .it 
the  New  Hydrofracture  Facility  I  In  logging  was 
.in  attempt  to  obtain  stratigraphic,  structural,  and 
hydrologic  information  on  the  subsurface  environ 
nieni  surrounding  the  hydrofracture  facility  I  "r 
obtained  include  caliper,  gamma,  neutron,  density, 
single-point  resistance,  long-  and  slion  normal  re 
sisti\ity,  spontaneous  potential,  temperature. 
acoustic  velocity,  variable  density,  and  borehole 
televiewer.  Analysis  and  interpretation  of  the  geo 
physical  logs  allowed  the  stratigraphic  section  at 
the  facility  to  be  determined  and,  bj  comparison 
with  calibrated  geophysical  logs  from  borehole 
ORNL-Joy  No.  2.  allowed  detailed  inferences  to 
be  drawn  about  rock  types  and  properties  at  the 
hydrofracture  facility.  Porosity  values  measured 
from  the  logs  for  Conasauga  Group  strata,  as  well 
as  permeability  values  inferred  from  the  logs,  are 
low,  Several  intervals  of  apparently  greater  perme- 
ability, associated  primarily  with  limestone-rich 
portions  of  the  Maryville  Limestone  and  sand- 
stone-rich portions  of  the  Rome  Formation,  were 
noted.  However,  in  comparison  with  the  very  low 
permeability  is  in  a  relative  sense  only.  Numerous 
fractures  were  identified  by  using  several  logs  in 
combination.  No  one  geophysical  log  was  reliable 
for  fracture  identification  although  the  acoustic- 
televiewer  log  appeared  to  have  the  greatest  suc- 
cess. In  addition  to  their  characterization  of  subsur- 
face conditions  in  the  vicinity  of  the  hydrofracture 
facility,  the  geophysical  logs  provided  data  on  the 
extent  of  hydraulic  fractures.  Anomalies  on  single- 
point  resistance  logs  that  corresponded  to  promi- 
nent fractures  identified  on  televiewer  logs  indicate 
intervals  affected  by  hydraulic  fractures  associated 
with  waste  injection  at  the  New  Hydrofracture 
Facility.  (Author's  abstract) 
W88-06592 


8F.  Concrete 


NONLINEAR      DYNAMIC      ANALYSIS      OF 
FLUID-STRUCTURE  SYSTEMS, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 
W  8  8-060 10 


CONCRETE        DAM        INSTRUMENTATION 
MANUAL, 

Water  and  Power  Resources  Service,  Denver,  CO. 

Engineering  and  Research  Center. 

For   primary   bibliographic   entry   see   Field    8G. 

W88-06628 


SMALL  R.C.C.  DAM  PLAYS  MAJOR  ROLE  IN 
REHABILITATION  PROJECT, 

Beck  (R.W.)  and  Associates.  Seattle.  WA. 
S.  A.  Benson,  and  R.  A.  Hokenson. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40.  No.  2,  p  37-40,  February  1988. 

Descriptors:  "Dams,  "Concrete  dams.  "Roller 
compacted  concrete,  "Soil  mechanics,  "Seepage. 
Dam  foundations. 

The  construction  of  a  small  roller  compacted  con- 
crete dam,  as  part  of  a  remedial  project  at  a 
multipurpose  development  in  Washington  state  ad- 
vanced knowledge  about  roller  compacted  con- 
crete applications  in  several  ways.  In  particular, 
experience  was  gained  on  the  adaptation  of  roller 
compacted  concrete  technology  to  sites  with  soil 
foundations,  where  it  was  necessary  to  control 
seepage  and  hydraulic  gradients  to  prevent  piping 
of  the  foundation,  and  to  design  the  dam  to  allow 
for  foundation  settlement.  (Author's  abstract) 
W88-06714 


STRENGTHENING     OF     GIBRALTAR     DAM 
WITH  ROLLER  COMPACTED  CONCRETE, 

Woodward-Clyde  Consultants.  Oakland.  CA. 
N.  C.  Wong.  F.  Orduz,  and  B.  D.  Ripley. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.  2.  p  42-46,  February  1988. 
8  fig. 


I  >esci  iptoi  s       - 1  )ams,       Concreti       ( 

"Rollc pai  led    ci  mi  reli       Gibraltai     I  >um 

Sunlit  Vnez  Kivci .    Si  ismii  ai  livitj 

( iibrullai  dam  is  a  67  yeai  old  ci  >ii<  reti  irch  dam 
on  the  Sam. i  Yihv  Rivei  in  Santa  Barbara,  (  ulifoi 
ma  I  In'  ownei  has  been  required  lo  sti  ngthen  the 
dam  for  protection  against  seismii  ai  n  it)  Based 
on  preliminary  design  studies  the  addition  ol  a 
rollei  compacted  concrete  gravity  section  down 
stream  of  the  dam  was  considered  the  most  desira 

ble  option  available    Special  design  studies  for  the 

strengthening  project  are  summarized  Hie 
strengthening  will  convert  the  existing  arch  dam 
into  an  arch-shaped  gravity  dam,  20  fl  wide  at  the 
crest  I  he  upstream  face  of  the  existing  dam.  the 
spillways  and  a  gravity  section  on  the  left  abut- 
ment will  remain  unchanged.  (Roseman-PTT  ) 
W88-06715 


8G.  Materials 


ANOTHER  LOOK  AT  THE  VERSATILE  VEN- 
TURE 

Pratt  (Henry)  Co.  of  Aurora.  IL. 

For  primary  bibliographic  entry  see  Field  7B. 

WS8-05966 


ALTERNATIVE         SEWER  EVALUATION 

METHOD  ELIMINATES  DIGGING, 

C.  H.  Nance. 

Water  Engineering  and  Management  WENMD2. 

Vol.  134.  No.  11.  p  40-41,  November  1987. 

Descriptors:  "Sewer  maintenance.  "Sewer  systems, 
"Maintenance,  "Economic  aspects.  Costs,  Mainte- 
nance costs,  Tubes,  Heated  water.  Thermosetting 
resins. 

Several  methods  are  available  for  rehabilitation  of 
existing  sewers  including  total  replacement,  sliplin- 
ing.  shotcrete  lining  and  the  inversion  tube  system. 
The  advantages  and  disadvantages  of  the  alterna- 
tives are  described  with  emphasis  on  an  inversion 
tube  technology  developed  for  sewer  reconstruc- 
tion without  excavation.  This  process  uses  a  flexi- 
ble polyester  felt  tubular  material  in  conjunction 
with  a  liquid  thermosetting  resin.  The  tube  is 
closed  at  one  end,  saturated  with  liquid  resin,  and 
inverted  through  a  pipe  access  point,  such  as  a 
manhole,  using  hydrostatic  pressure.  Water  pres- 
sure forces  the  tube  against  the  inner  walls  of  the 
old  pipe.  The  water  is  then  heated  causing  the 
resin  to  cure  and  form  a  jointless.  corrosion-resist- 
ant new  pipe  inside  the  old  one.  The  ends  are  cut 
off  before  service  connections  are  restored  and  the 
pipe  put  back  into  service.  Flow  characteristics  are 
enhanced  by  the  thin,  smooth  tubing  and  recon- 
struction time  is  often  reduced  to  one  or  two  days 
minimizing  disruption  and  eliminating  inspection 
costs.  A  sample  comparative  economic  analysis  is 
included.  (Wood-PTT) 
W88-05967 


HYDRODYNAMIC  FORCES  ON  TAINTER 
GATES  AND  STILLING  BASIN  OLD  RIVER 
CONTROL  AUXILIARY  STRUCTURE:  HY- 
DRAULIC MODEL  INVESTIGATION, 

Army   Engineer   Waterways   Experiment   Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-06556 


EFFECTS  OF  PRIMARY  AND  SECONDARY 
AIR  POLLUTANTS  AND  ACID  DEPOSITIONS 
ON  (ANCIENT  AND  MODERN)  BUILDINGS 
AND  MONUMENTS, 

National  Technical  Univ..  Athens  (Greece).  Facul- 
ty of  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-06569 


CONCRETE        DAM        INSTRUMENTATION 
MANUAL, 

Water  and  Power  Resources  Service.  Denver,  CO. 

Engineering  and  Research  Center. 

C.  L.  Bartholomew,  and  M.  L.  Haverland. 
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Field  8— ENGINEERING  WORKS 


Group  8G — Materials 


Available  from  the  National  Technical  Information 
Service.  Springfield.  VA.  22161.  us  PB  88-166715. 
Price  cedes  AOS  in  paper  copy.  A01  in  microfiche. 
A  Water  Resources  Technical  Publication,  Octo- 
ber  1987.   153  p.   102  fig.  5  tab.   10  ref.  2  append. 

Descriptors:  "Concrete  dams.  "Instrumentation. 
"Monitoring.  "Data  collections.  "Manuals.  Dams. 
Hydraulic  structures.  Performance  evaluation. 
Water  pressure.  Seepage.  Vibration.  Stress.  Moni- 
toring. 

Instrumentation  is  vital  in  assessing  the  perform- 
ance of  a  concrete  dam.  The  proper  long-term 
performance  of  a  dam  is  necessary  factor  in  the 
evaluation  of  dam  safety.  Many  types  of  instrumen- 
tation systems  are  used  for  concrete  dams  includ- 
ing systems  that  monitor  water  pressure,  seepage, 
movements,  vibration,  temperature,  stress,  strain, 
and  other  significant  parameters.  The  various  in- 
strumentation systems  used  by  the  Bureau  of  Rec- 
lamation are  described  in  this  manual,  which  is 
intended  for  use  by  designers,  engineers,  instru- 
ment readers,  dam  operators,  and  dam  safety  per- 
sonnel. The  purpose  and  current  usage  of  each 
type  of  system  is  discussed,  and  each  system  is 
described  regarding  its  advantages  and  limitations. 
The  installation,  monitoring,  and  data  handling 
procedures  for  each  system  are  outlined.  (Author's 
abstract) 
W88-06628 


81.  Fisheries  Engineering 


DISTRIBUTION,  ABUNDANCE,  AND  POPU- 
LATION DYNAMICS  OF  NORTHERN 
SQUAWFISH,  WALLEYE,  SMALLMOUTH 
BASS,  AND  CHANNEL  CATFISH  IN  JOHN 
DAY  RESERVOIR, 

Oregon  Dept.  of  Fish  and  Wildlife.  Portland. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-06591 


INSTALLATION  OF  A  MARINE  THRUSTER 
AS  A  HYDROELECTRIC  TURBINE  AT  EAGLE 
CREEK  NATIONAL  FISH  HATCHERY. 

Sato   (J.F.)   and   Associates.    Inc.,    Littleton,   CO. 
For  primary  bibliographic  entry  see  Field  8C. 
W88-06600 


FISHERIES  RESEARCH  IN  THE  HUDSON 
RIVER. 

Hudson  River  Environmental  Society.  New  York. 
For  primary  bibliographic  entry  see  Field  6G. 
W88-06638 


FISHERIES  DATA  SETS  COMPILED  BY  UTIL- 
ITY-SPONSORED RESEARCH  IN  THE 
HUDSON  RIVER  ESTUARY, 

Johns  Hopkins  Univ..  Laurel,  MD.  Applied  Phys- 
ics Lab. 

R  J.  Klauda,  P.  H.  Muessig.  and  J.  A.  Matousek. 
IN:  Fisheries  Research  in  the  Hudson  River,  State 
University  of  New  York  Press,  Albany.  1988.  p  7- 
85.  1  fig.  22  tab. 

Descriptors:  "Fisheries,  "Hydrologic  data  collec- 
tions. "Fish.  "Hudson  River,  "Water  pollution  ef- 
fects. Species  composition,  Entrainment.  Dam  ef- 
fects. Ecological  effects.  Environmental  impact 
statement.  Environmental  effects.  Species  diversi- 
ty- 

The  fisheries  data  sets  compiled  by  utility-spon- 
sored studies  conducted  between  1971  and  1980  by 
Texas  Instruments  Incorporated  (TI),  Lawler.  Ma- 
tusky  and  Skelly  Engineers  (LMS).  and  Ecological 
Analysts.  Inc.  (EA)  are  described.  The  relative 
strengths  and  weaknesses  of  each  data  set  for  gen- 
eral use.  based  on  specific  study  objectives,  focal 
species,  and  sampling  designs  are  evaluated.  The 
disposition  of  these  data  sets  and  their  accessibility 
to  the  scientific  community  are  described.  Utility- 
sponsored  fishereis  studies  conducted  by  TI.  LMS, 
and  EA  between  1971  and  1980  were  focused  on 
assessing  the  ecological  impacts  of  six  operating 
steam  electric  generating  plants  (Bowline  Point, 
Lovett.  Indian  Point,  Roseton.  Danskammer  Point. 


and  Albany),  two  proposed  fossil-fueled  plants  (at 
Ossining  and  Kingston),  and  one  proposed 
pumped-storage  plant  (at  Cornwall).  Fisheries  data 
sets  collected  by  TI.  LMS.  and  EA  can  be  grouped 
into  seven  major  categories:  distribution,  abun- 
dance, and  species  composition;  biological  charac- 
teristics (length,  weight,  age.  maturity,  sex,  fecun- 
dity, and  stomach  contents):  physiology  and  be- 
havior; entrainment;  impingement;  gear  perform- 
ance and  special  studies;  and  culture.  (See  also 
W88-06638)  (Geiger-PTT) 
W88-06639 


CONTRIBUTION  TO  THE  BIOLOGY  OF 
SHORTNOSE  STURGEON  IN  THE  HUDSON 
RIVER  ESTUARY, 

Mid-Atlantic      Fishery      Management      Council, 

Dover,  DE. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-06642 


DISTRIBUTIONS  AND  MOVEMENTS  OF  THE 
EARLY  LIFE  STAGES  OF  THREE  SPECIES  OF 
ALOSA  IN  THE  HUDSON  RIVER,  WITH  COM- 
MENTS ON  MECHANISMS  TO  REDUCE  IN- 
TERSPECIFIC COMPETITION, 
Hudsonia  Ltd..  Annandale.  NY. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-06643 


LIFE  HISTORY  OF  ATLANTIC  TOMCOD,  MI- 
CROGADUS  TOMCOD,  IN  THE  HUDSON 
RIVER  ESTUARY,  WITH  EMPHASIS  ON 
SPATIO-TEMPORAL  DISTRIBUTION  AND 
MOVEMENTS, 

Johns  Hopkins  Univ..  Laurel.  MD.  Applied  Phys- 
ics Lab. 

For  primary  bibliographic  entry  see  Field  2L. 
W88-06644 


FOOD  HABITS  OF  THE  AMPHIPOD  GAM- 
MARUS  TIGRINUS  IN  THE  HUDSON  RIVER 
AND  THE  EFFECTS  OF  DIET  UPON  ITS 
GROWTH  AND  REPRODUCTION, 

National  Wildlife  Federation.  Washington.  DC. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-06645" 


HEAVY  METALS  IN  FINFISH  AND  SELECT- 
ED MACROINVERTEBRATES  OF  THE 
LOWER  HUDSON  RIVER  ESTUARY, 

Montclair  State  Coll.,  Upper  Montclair,  NJ.  Dept. 

of  Biology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06646" 


ROLE  OF  SUBMERGED  AQUATIC  VEGETA- 
TION IN  INFLUENCING  THE  ABUNDANCE 
OF  NEKTON  ON  CONTIGUOUS  TIDAL 
FRESH-WATER  MARSHES, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-06708" 


CONTROLLING  FISH  MOVEMENT  WITH 
SONIC  DEVICES, 

Ontario  Hydro  Research  Lab..  Toronto. 
R.  S.  McKinley,  P.  H.  Patrick,  and  Y.  Mussali. 
International  Water  Power  and  Dam  Construction 
IWPCDM.  Vol.  40,  No.  3,  p  13-17,  March  1988.  8 
fig,  1 9  ref. 

Descriptors:  "Fish  guiding.  "Hydroelectric  plants, 
"Sonic  devices.  Electrical  equipment. 

Three  sound-emitting  devices  have  been  developed 
recently  to  control  fish  movement  near  generating 
stations.  The  devices  have  the  advantage  of  in- 
creased flexibility,  in  terms  of  frequency  and  ampli- 
tude, over  most  previous  sonic  devices,  and  show 
potential  for  repelling  and/or  attracting  some  spe- 
cies of  fish.  Results  of  the  field  testing  indicate  that 
a  sonic  device  has  potential  for  controlling  some 
species  of  fish  in  lake,  reverine,  and  ocean  environ- 
ments. (Roseman-PTT) 
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F.  Ismail,  R.  Vaughn,  and  R.  Walker. 
International  Water  Power  and  Dam  Construction 
IWPCDM.  Vol.  40.  No.  3,  p  18-19.  March  1988.  3 
fig- 

Descriptors:  "Fish  guiding,  "Hydroelectric  plants. 
"Turbines,  "Columbia  River,  Salmon,  Trout,  Steel- 
head. 

A  fish  guidance  test  conducted  on  Columbia  River, 
at  Bonneville's  second  powerhouse,  carried  out 
from  1983  to  1987,  showed  an  unusually  low  effi- 
ciency for  the  existing  bypass  system  (fish  guid- 
ance efficiency  is  represented  by  the  ratio  of  fish 
entering  the  bypass  system  to  the  number  of  fish 
entering  the  turbine  intake).  A  major  problem  was 
the  irregular  flow  patterns  created  by  the  abrupt 
intersection  between  the  turbine  water  way  and 
the  face  of  the  near  vertical  headwall  of  the  pow- 
erhouse. One  proposed  remedy  to  this  problem 
was  to  modify  physically  the  ceiling  contour  of  the 
turbine  intake.  The  US  Army  Corps  of  Engineers, 
Portland  (Oregon)  District,  attached  prefabricated 
structures  (turbine  intake  extensions)  to  the  up- 
stream end  of  the  water  passage  to  streamline  the 
turbine  intake.  Fish  guidance  efficiency  tests  indi- 
cate that  the  installation  of  these  turbine  intake 
extensions  have  increased  the  percentage  of  fish 
passing  safely  through  the  plant  form  20-30  to 
70%.  The  improvements  were  highly  dependent 
on  the  fish  species,  age,  and  size,  and  the  degreee 
of  migration  with  the  best  results  obtained  for 
yearling  chinook  and  coho  salmon  and  steelhead. 
Poor  results  were  seen  for  subyearling  chinook  and 
sockeye  salmon.  (Roseman-PTT) 
W88-06717 


9.  MANPOWER,  GRANTS 
AND  FACILITIES 

9C.  Research  Facilities 


SERC  FLOOD  CHANNEL  FACILITY, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
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PACIFIC  NORTHWEST  RIVERS  STUDY: 
IDAHO  INFORMATION  UPDATE  AND  RE- 
TRIEVAL SYSTEM.  USER'S  MANUAL. 

For  primary  bibliographic  entry  see  Field  7C. 
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ORGANIC  COMPOUNDS  OF  ENVIRONMEN- 
TAL CONCERN  IN  THE  GULF  OF  MEXICO:  A 
REVIEW, 

Texas  A  and  M  Univ..  College  Station.  Dept.  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5B. 
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DISSEMINATION  OF  INFORMATION  TO 
PRACTICING  ENGINEERS  AND  RESEARCH- 
ERS IN  THE  WATER  INDUSTRY, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 
D.  W.  Knight. 
Journal  of  the  Institution  of  Water  and   Environ- 
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water  industry,  and  concentrates  on  those  aspects 
which  are  of  particular  relevance  to  river  engineei 
ing,  rhe  contributions  to  tins  policy  which  can  be 
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Equilibrium  and  Rate-Limiting  Isotherms  with 
First-Ordei   loss:  2    An  Approximated  Simula- 
tion After  a  Pulsed  Input, 
W88-06791  1G 

INSTITUTE  OF  OCEANOGRAPHIC 
SCIENCES,  BIRKENHEAD  (ENGLAND), 

Tidal  Analysis  -  A  Retrospect, 

W88-06510  8B 

INSTITUTE  OF  OCEANOGRAPHIC 
SCIENCES,  WORMLEY  (ENGLAND). 

Continuous-Flow   Determination  of  Manganese 

in  Natural  Waters  Containing  Iron, 

W88-06128  7B 

INSTITUTE  OF  ONCOLOGY,  GLIWICE 
(POLAND). 

Malignant   Neoplasms  of  the  Stomach   and   the 

Quality  of  Drinking  Water. 

W88-06288  5C 

INSTITUTE  OF  TERRESTRIAL  ECOLOGY, 
BANGOR  (WALES).  BANGOR  RESEARCH 
STATION. 

Comment  on  the  Use  of  Acidimetric  Titrations 
for  the  Estimation  of  the  Alkalinity  and  Bicar- 
bonate Content  of  Acid  Upland  Surface  Waters, 
W88-06427  ?A 

Extraction  of  Fluoride  from  Soil  with  Water, 
and  with  Hydrochloric  Acid  Solutions  Simulat- 
ing Predator  Gastric  Juices. 
W88-06433  5A 

INSTITUTE  OF  TERRESTRIAL  ECOLOGY, 
EDINBURGH  (SCOTLAND). 

Sources  and  Fate  of  Atmospheric  HC1  in  the  U. 

K.  and  Western  Europe. 

W88-06013  5B 

Direct  Effects  of  Air  Pollutants.  Singly  and  in 
Mixtures,  on  Plants  and  Plant  Assemblages. 
W88-06564  5C 

INSTITUTO  DE  QUIMICA  BIO-ORGANICA, 
BARCELONA  (SPAIN).  LAB. 
D'ESPECTROMETRIA  DE  MASSES. 

Identification    of    Non-Volatile    Organic    Com- 
pounds in  GAC  Filters  and  in  Raw  and  Drink- 
ing  Water   Extracts   by    FAB   and    FAB-CID- 
MIKE  Spectrometry. 
W88-05924  5A 


INSTITUTO  VENEZOLANO  DE 
INVESTIGACIONES  CIENTIFICAS, 
CARACAS. 

Rainfall  pH  in  the  Venezuelan  Savannah. 
W88-05998 


INSTITUTUL  DE  CONSTRUCTII  DIN 
BUCURESTI  (ROMANIA). 

Municipal  Waste  Water  Treatment. 
W  8  8-06607 


2B 


5D 


INTERNATIONAL  INST.  FOR  LAND 
RECLAMATION  AND  IMPROVEMENT, 
WAGENINGEN  (NETHERLANDS). 

Annual  Report:  1986. 

W88-06572  6E 
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INTERNATIONAL  INST.  OF  HYDRAULIC 
AND  ENVIRONMENTAL  ENGINEERING, 
DELFT  (NETHERLANDS). 

Hydrology  of  the  Nile  Basin. 

W88-Q6608  2A 

INTERNATIONAL  JOINT  COMMISSION- 
UNITED  STATES  AND  CANADA,  WINDSOR 
(ONTARIO). 

Summary:    Great    Lakes    Water    Levels    Task 

Force. 

W88-06551  2H 

INTERNATIONAL  LAB.  OF  MARINE 
RADIOACTIVITY,  MONACO-VILLE 
(MONACO). 

PCBs  and  the  Environment:  The  Mediterranean 

Marine  Ecosystem. 

W88-06668  5B 

INTERNATIONAL  TECHNOLOGY  CORP., 
MONROEVILLE,  PA. 

Contaminant  Plume  Analysis  Using  the  Hydro- 
dynamic   Dispersion   Stream   Function  (HDSF) 
Concept. 
W88-06382  5B 

INTERSTATE  COMMISSION  ON  THE 
POTOMAC  RIVER  BASIN,  ROCKVILLE,  MD. 

Confronting    the    Ironies    of   Optimal    Design: 

Nonoptimal    Sampling   Designs   with   Desirable 

Properties. 

W88-06798  7C 

IOWA  STATE  UNIV.,  AMES.  DEPT.  OF 
AGRONOMY. 

Tungsten  Content  of  Soils,  Plants,  and  Sewage 

Sludges  in  Iowa. 

W88-06162  5B 

IOWA  UNIV.,  IOWA  CITY.  INST.  OF 
HYDRAULIC  RESEARCH. 

Helicoidal-Ramp  Dropshaft. 

W88-06230  8C 

ISRAEL  ATOMIC  ENERGY  COMMISSION, 
BEERSHEBA.  NUCLEAR  RESEARCH 
CENTER-NEGEV. 

Randomness  of  Annual  Precipitation  Data, 
W88-06260  2B 

ISTITUTO  DI  RICERCHE 

FARMACOLOGICHE  MARIO  NEGRI,  MILAN 
(ITALY).  LAB.  OF  ENVIRONMENTAL 
PHARMACOLOGY  AND  TOXICOLOGY. 

Screening  of  21   Pesticides  in  Water  by  Single 
Extraction  with  C18  Silica  Bonded  Phase  Col- 
umns and  HRGC-MS. 
W88-06030  5A 

JOHN  MUIR  INST.,  BERKELEY,  CA. 
CENTER  FOR  NATURAL  RESOURCE 
STUDIES. 

Factors  Underlying  Irrigation  Efficiency  in  the 

Tulare  Basin  of  California, 

W88-06634  3F 

JOHNS  HOPKINS  UNIV.,  LAUREL,  MD. 
APPLIED  PHYSICS  LAB. 

Fisheries  Data  Sets  Compiled  by  Utility-Spon- 
sored Research  in  the  Hudson  River  Estuary. 
W88-06639  81 

Life  History  of  Atlantic  Tomcod.   Microgadus 
tomcod.  in  the  Hudson  River  Estuary,  with  Em- 
phasis   on     Spatio-Temporal     Distribution     and 
Movements. 
W88-06644  2L 

JOHNS  HOPKINS  UNIV.,  SHADY  SIDE,  MD. 
AQUATIC  ECOLOGY  SECTION. 

In  Situ  Striped  Bass  (Morone  Saxatilis)  Contami- 
nant and  Water  Quality  Studies  in  the  Potomac- 
River. 
W88-06036  5C 


Acute  and  Chronic  Effects  of  Tributyltin  on  a 

Chesapeake  Bav  Copepod. 

W88-06329  5C 

JONKERSHOEK  FORF;ST  RESEARCH 
STATION,  STELLENBOSCH  (SOUTH 
AFRICA).  DEPT.  OF  ENVIRONMENTAL 
AFFAIRS. 

Changes  in  Water  Yield  After  Fire  in  Fynbos 

Catchments. 

W88-06218  3B 

JYVAESKYLAE  UNIV.  (FINLAND).  DEPT.  OF 
CHEMISTRY. 

Organic    Chlorine    Compounds    in    Lake    Sedi- 
ments and  the  Role  of  the  Chlorobleaching  Ef- 
fluents, 
W88-06032  5B 

Lignin    and    Organic    Chlorine   Compounds    in 
Lake  Water  and  the  Role  of  the  Chlorobleach- 
ing Effluents. 
W88-06033  5B 

KAMAN  TEMPO,  SANTA  BARBARA,  CA. 

Groundwater   Monitoring   Handbook    for   Coal 

and  Oil  Shale  Development. 

W88-06605  7A 

KANAZAWA  INST.  OF  TECH.  (JAPAN). 

Combined  Snowmelt  and  Rainfall  Runoff. 
W88-06522  2A 

KANSAS  STATE  GEOLOGICAL  SURVEY, 
LAWRENCE. 

Soil  Properties.  Irrigation  Water  Quality,  and 
Soil  Moisture  Level  Influences  on  the  Move- 
ment of  Nickel  in  Sewage  Sludge-Treated  Soils. 
W88-05987  5E 

KARLOVA  UNIV.,  PRAGUE 
(CZECHOSLOVAKIA).  DEPT.  OF 
ANALYTICAL  CHEMISTRY. 

Determination  of  Mercury  by  Differential-Pulse 
Anodic-Stripping    Voltammetry    with    Various 
Working  Electrodes:  Application  to  the  Analysis 
of  Natural  Water  Sediments, 
W88-06000  5A 

KARLSRUHE  UNIV.  (GERMANY,  F.R.).  INST. 
FUER  SIEDLUNGSWASSERWIRTSCHAFT. 

Impact  of  the  Hydrodynamic  Conditions  on  the 
Primary  Production  in  an  Impounded  River. 
W88-06064  2H 

KATHOLIEKE  UNIV.  NIJMEGEN 
(NETHERLANDS).  LAB.  OF  AQUATIC 
ECOLOGY. 

Effects  of  Simulated  Ammonium  Sulphate  and 

Sulphuric   Acid    Rain   on    Acidification.   Water 

Quality,  and   Flora  of  Small-Scale  Soft   Water 

Systems. 

W88-06699  5C 

KEARNEY  (A.T.),  INC.,  REDWOOD  CITY,  CA. 

Metal  Availability  in  Sludge-amended  Soils  with 

Elevated  Metal  Levels. 

W88-06146  5E 

KENT  STATE  UNIV.,  OH.  DEPT.  OF 
BIOLOGICAL  SCIENCES. 

Diel  Patterns  of  Nitrogenase  Activity  Associat- 
ed with  Macrophytes  in  a  Eutrophic  Lake, 
W88-06704  2H 

KENTUCKY  UNIV.,  LEXINGTON.  DEPT.  OF 
FORESTRY. 

Trees  as  Monitors  of  Tritium  in  Soil  Water. 
W88-06148  5A 

KERNFORSCHUNGSZENTRUM  KARLSRUHE 
G.M.B.H.  (GERMANY,  F.R.).  INST.  FUER 
RADIOCHEMIE. 

Biodegradability    of   Ozonation    Products    as    a 
Function  of  COD  and  DOC  Elimination  by  the 
Example  of  Humic  Acids. 
W88-06324  5F 


KEURINGSINSTITUUT  VOOR 
WATERI.EIDINGARTIKELEN,  RIJSWIJK 
(NETHERLANDS). 

Desalination  and  Water  Reuse  on  Lanzarotc  and 
Gran  Canaria:  Visit  by  the  Standing  Committee 
on  Desalination  and  Water  Reuse. 
W88-06270  3A 

New  Method  to  Determine  and  Control   Lead 

Levels  in  Tap  Water, 

W88-06271  5  A 

KIEL  UNIV.  (GERMANY,  F.R.).  INST.  FUER 
MEERESKUNDE. 

Short-term  Fluctuations  of  Microbial  and  Chem- 
ical    Variables     During     Different     Seasons     in 
Coastal  Baltic  Waters, 
W88-06100  2K 

KING  SAUD  UNIV.,  RIYADH  (SAUDI 
ARABIA).  DEPT.  OF  CIVIL  ENGINEERING. 

Analytical    Solutions   for  Surface   Irrigation,   I: 

Constant  Infiltration  Rate, 

W88-05939  2G 

Analytical  Solutions  for  Surface  Irrigation,   II: 

Variable  Infiltration  Rate. 

W88-05940  2G 

KONSTANZ  UNIV.  (GERMANY,  F.R.). 
LIMNOLOGICAL  INST. 

Seasonal    Shifts   in   the  Grain   Size   of  Settling 

Particles  in  Lake  Constance. 

W88-06772  2H 

KUMAUN  UNIV.,  NAINI  TAL  (INDIA).  DEPT. 
OF  BOTANY. 

Niche  Response  Surfaces  and  Productivity  Esti- 
mates of  Macrophytes  in  Lake  Nainital.  Central 
Himalaya.  India. 
W88-06705  2H 

KUWAIT  UNIV.,  SAFAT.  DEPT.  OF 
CHEMICAL  ENGINEERING. 

Investigation    of   Petroleum    Refinery    Effluent 

Treatment  in  An  Aerobic  Fixed-Film  Biological 

System. 

W88-06471  5D 

KYOTO  UNIV.  (JAPAN).  DEPT.  OF 
SANITARY  ENGINEERING. 

Phosphorus  Release-Storage  Reaction  and  Or- 
ganic Substrate  Behavior  in  Biological  Phospho- 
rus Removal, 
W88-06316  5D 

LAMONT-DOHERTY  GEOLOGICAL 
OBSERVATORY,  PALISADES,  NY. 

Gas    Exchange   on    Mono    Lake   and   Crowley 

Lake.  California. 

W88-06079  2H 

LANCASTER  UNIV.  (ENGLAND). 

Linear  Reservoir  with  Seasonal  Gamma-Distrib- 
uted Markovian  Inflows. 
W88-06534  2H 

LAVAL  UNIV.,  QUEBEC.  DEPT.  DE 
BIOLOGIE. 

Harvesting      of      Scenedesmus      obliquus      in 
Wastewaters:  Auto-  or  Bioflocculation. 
W88-05973  5D 

LAWRENCE  BERKELEY  LAB.,  CA.  EARTH 
SCIENCES  DIV. 

Laboratory    Permeability    Errors   from   Annular 

Wall  Flow. 

W88-06176  7B 
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<  v 
rininMinuMii.il  Radiological  Studies  Conducted 
During  1986  in  the  Vicinity  of  the  Rancho  Seco 
NikIo.ii  Powei  Generating  Station 
ussocwi;  5C 

I  EEDS  UNn  UN*. I  AND).  SCHOOL  OF 
GEOGRAPHY. 

Sensitivity  of  the  Groundwater  Mound  Model 

for  Predicting  Mho  Topography, 

W88  06805   *  2F 

L1LLE-2  UNIV.  (FRANCE).  I.AB.  DE 

PHYSIQUE. 
Determination  of  the  Complexing    Ability  of  a 
Standard  Humic  Acid  Towards  Cadmium  Ions 
(Etude  de  la  Complexation  du  Cadmium  par  un 
Acide  Humiquo  de  Reference). 
W88-06763  5B 

LILLY  (ELI)  AND  CO.,  INDIANAPOLIS,  IN. 
LILLY  RESEARCH  LAB. 

Determination  of  Fluridone  Residues  in   Meat. 
Milk.   Eggs,   and   Crops   by   High-Performance 
Liquid  Chromatography   or  Gas  Chromatogra- 
phy. 
W88-06095  5A 

LINKOEPING  UNIV.  (SWEDEN).  DEPT.  OF 
WATER  IN  ENVIRONMENT  AND  SOCIETY. 

River  Basin  Perspective  on  Long-term  Changes 
in  the  Transport  of  Nitrogen  and  Phosphorus. 
W88-06758  5B 

Environmental  Impacts  of  an  Old  Mine  Tailings 

Deposit:     Hydrochemical     and      Hydrological 

Background. 

W88-06811  5B 

Environmental  Impacts  of  an  Old  Mine  Tailings 
Deposit:  Metal  Concentrations  and  Water  Path- 
ways, 
W88-06813  5B 

Environmental  Impacts  of  an  Old  Mine  Tailings 

Deposit:     Metal     Adsorption     by     Particulate 

Matter. 

W88-06814  5B 

LIVERPOOL  UNIV.  (ENGLAND).  DEPT.  OF 
OCEANOGRAPHY. 

Determination   of  Nickel,   Cobalt,   Copper  and 
Uranium  in  Water  by  Cathodic  Stripping  Chron- 
opotentiometry  with  Continuous  Flow, 
W88-06124  5A 

Determination    of   Purines    in    Fresh    and    Sea 
Water    by    Cathodic    Stripping    Voltammetry 
After  Complexation  with  Copper(I), 
W88-06134  7B 

LONDON  SCHOOL  OF  ECONOMICS  AND 
POLITICAL  SCIENCE  (ENGLAND).  DEPT.  OF 
STATISTICAL  AND  MATHEMATICAL 
SCIENCES. 

Assessing  and  Modeling  the  Cyclical  Behavior 

of  Rainfall  in  Northeast  Brazil. 

W88-06250  2B 

LONDON  SCHOOL  OF  HYGIENE  AND 
TROPICAL  MEDICINE  (ENGLAND). 

Focal.  Seasonal  and  Behavioural  Patterns  of  In- 
fection and  Transmission  of  Schistosoma  haema- 
tobium in  a  Farming  Village  at  the  Volta  Lake. 
Ghana, 
W88-06269  5C 

LOS  ALAMOS  NATIONAL  LAB.,  NM. 

Quality  Assurance  Program  for  Health  and  En- 
vironmental Chemistry, 
W88-06011  5A 

Groundwater    Chemistry    at    Yucca    Mountain, 

Nevada,  and  Vicinity, 

W88-06601  2F 


1  OS    VI   VMOS  \  VITON  VI    I   VH..  NM. 

ENVIRONMENTAL  SURVEILI  v\<  I   GROUP. 

I  nvironmentnl    Surveillance    ai    Los    Alamos 

During  l<)86. 

W88-06588  711 

I  os  VNGEI  is  COUNTY  SANITATION 
DISTRICTS,  CARSON,  <  V. 

Disinfection    o(   Sewage    Sludge    bj     Windrow 

Composting, 

W88-06581  5D 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
DEPT.  OF  CIVIL  ENGINEERING. 

Muskingum  Model  For  Furrow  Irrigation. 
W88-05943  2G 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 

LAB.  FOR  WELAND  SOILS  AND 

SEDIMENTS. 

Inventory  of  13C  Abundances  in  Coastal  Wet- 
lands of  Louisiana.  USA:  Vegetation  and  Sedi- 
ments. 
W88-05936  2L 

LUND  UNIV.  (SWEDEN).  DEPT.  OF 
ECOLOGICAL  CHEMISTRY. 

Macromolecular     Transport     of     Hydrophobic 
Contaminants  in  Aqueous  Environments. 
W88-06381  5B 

LUND  UNIV.  (SWEDEN).  DEPT.  OF 
ECOLOGY. 

Origin   and    Composition   of  Surface   Slicks   in 

Lakes  of  Differing  Trophic  Status. 

W88-05959  2H 

MACDONALD  COLL.,  STE.  ANNE  DE 
BELLEVUE  (QUEBEC).  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Measurements   and    Analysis   of   Runoff   From 

Subsurface  Drained  Farmlands, 

W88-06783  2A 

MACDONALD  COLL.,  STE.  ANNE  DE 
BELLEVUE  (QUEBEC).  DEPT.  OF 
RENEWABLE  RESOURCES. 

Airborne  Determination  of  Regional  Water  Use 
Efficiency  and  Evapotranspiration:  Present  Ca- 
pabilities and  Initial  Field  Tests, 
W88-06726  7B 

MAGYAR  TUDOMANYOS  AKADEMIA, 
BUDAPEST.  SZAMITASTECHNIKAI  ES 
AUTOMATIZALASI  KUTATO  INTEZETE. 

Effects  of  Load  Reductions  on  the  Water  Qual- 
ity of  a  Large  Shallow  Lake, 
W88-06165  2H 

MAIN  (CHARLES  T.),  INC.,  BOSTON,  MA. 

Feeding  Selection  of  Larval   Striped   Bass  and 
White    Perch    in    the    Peekskill    Region    of   the 
Hudson  River, 
W88-06640  2H 

MAINE  UNIV.  AT  ORONO.  DEPT.  OF 
PLANT  AND  SOIL  SCIENCES. 

Release    of   Aluminum    following    Whole-Tree 
Harvesting  at  the  Hubbard  Brook  Experimental 
Forest.  New  Hampshire. 
W88-05985  4C 

MALAGA  UNIV.  (SPAIN).  DEPT.  OF 
ANALYTICAL  CHEMISTRY. 

Spectrophotometric   Reaction-Rate  Method  for 
the  Determination  of  Nitrite  in  Waters  with  Pyr- 
idine-2-aldehyde  2-Pyridylhydrazone. 
W88-O6O01  5  A 

MALAWI  UNIV.,  ZOMBA.  DEPT.  OF 
GEOGRAPHY. 

Some  Aspects  of  the   Hydrology  of  One-Day 

Annual    Minimum    Low    Flows    of   Malawian 

Rivers, 

W88-06266  2E 


M  VI    V\  V   t  NIV   ,  Kl    VI   V   I  t  MIM   l< 

im  vi  vysiai.  DEPT.  or  CHEMISTRY, 

i  i.  Hun  hi  "i   An, ii  nihil  .ilK   Digested  Palm  Oil 
Mill  Effluent  by  Pressurised  Activated  Sludgi 
W88-06473  1 1 

MANAGEMENT  AND  FINANCIAL  SERVICES 
GROUP,  BOSTON,  MA. 

New       Approach:       System       Developmental 

(  li.ugcs, 

W88-06173  6C 

MANHATTAN  COLL.,  BRONX,  NY.  DEPT.  OF 
ENVIRONMENTAL  ENGINEERING  AND 
SCIENCE. 

Great  Lakes  Ecosystem  -  Modeling  of  the  Fate 

of  PCBs, 

W88-06666  5H 

MANHATTAN  COLL.,  BRONX,  NY. 
ENVIRONMENTAL  ENGINEERING  AND 
SCIENCE  PROGRAM. 

Post    Audit    of    a    Lake    Erie    Eutrophication 

Model, 

W88-06420  5C 

MARINE  BIOLOGICAL  ASSOCIATION  OF 
THE  UNITED  KINGDOM,  PLYMOUTH 
(ENGLAND). 

Copper,  Zinc,  and  Organotin  as  Long-Term 
Factors  Governing  the  Distribution  of  Orga- 
nisms in  the  Fal  Estuary  in  Southwest  England. 
W88-06334  5C 

MARINE  BIOLOGICAL  LAB.,  WOODS  HOLE, 
MA.  ECOSYSTEMS  CENTER. 

Sulfur,  Carbon,  and  Nitrogen  Isotopes  Used  to 
Trace  Organic  Matter  Flow  in  the  Salt-Marsh 
Estuaries  of  Sapelo  Island.  Georgia, 
W88-05954  2L 

MARTIN  MARIETTA  ENVIRONMENTAL 
SYSTEMS,  COLUMBIA,  MD. 

Role    of    Interactions    Among    Environmental 

Conditions   in   Controlling    Historical    Fisheries 

Variability. 

W88-06338  5C 

MARYLAND  UNIV.,  COLLEGE  PARK.  DEPT. 
OF  AGRONOMY. 

Phosphorus  Renovation  of  Wastewater  by  Over- 
land Flow  Land  Application, 
W88-05986  5D 

MARYLAND  UNIV.,  COLLEGE  PARK.  DEPT. 
OF  CHEMISTRY. 

Liquid  Chromatographic  Determination  of  Ni- 
trilotriacetic    Acid,    Ethylenediaminetetraacetic 
Acid,  and  Related  Aminopolycarboxylic  Acids 
Using  an  Amperometric  Detector, 
W88-06137  5A 

Effect  of  Toxins  on  Aquatic  Organisms:  How 

Serious  is  the  Problem, 

W88-06577  5C 

MARYLAND  UNIV.,  COLLEGE  PARK.  DEPT. 
OF  METEOROLOGY. 

Estimating  Monthly  Mean  Water  and  Energy 
Budgets  over  the  Central  U.S.  Great  Plains:  Part 

I.  Evapoclimatonomy  Model  Formulation. 
W88-06357  2D 

Estimating  Monthly  Mean  Water  and  Energy 
Budgets  over  the  Central  U.S.  Great  Plains:  Part 

II.  Evapoclimatonomy  Experiments. 
W88-06358  2D 

Specification  of  Monthly  Precipitation  over  the 

United  States  from  the  Surrounding  700  mb 
Height  Field. 

W88-06366  2B 
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Measurement    of   Precipitation    with    Synthetic 

Aperture  Radar, 

W88-06746  7B 

MASSACHUSETTS  INST.  OF  TECH., 
CAMBRIDGE. 

Disinfection     of    Municipal     Wastewaters    and 

Sludges  bv  Ionizing  Radiations. 

W88-065S2  SD 

MASSACHUSETTS  INST.  OF  TECH., 
CAMBRIDGE.  DEPT.  OF  CIVIL 
ENGINEERING. 

Model  for  Water  Uptake  and  Development  of 

Root  Systems. 

W88-05928  21 

MASSACHUSETTS  UNIV.,  AMHERST.  DEPT. 
OF  PLANT  AND  SOIL  SCIENCES. 

Effects  of  Acid  Rain  on  Corn  Silks  and  Pollen 

Germination. 

W88-06158  5B 

MASSACHUSETTS  UNIV.,  AMHERST. 
SCHOOL  OF  PUBLIC  HEALTH. 

Tubificid  Behavior  as  a  Stress  Indicator, 
W88-06774  5C 

MAX-PLANCK-INST.  FUER 
METEOROLOGIE,  HAMBURG  (GERMANY 

F.R.). 

Teleconnections  of  Rainfall   Anomalies  and  of 
the  Southern  Oscillation  over  the  Entire  Tropics 
and  Their  Seasonal  Dependence. 
W88-05997  2B 

MCGILL  UNIV.,  MONTREAL  (QUEBEC). 

Distribution  of  Partial  Sums  with  Applications 

to  Dam  Capacity  and  Acid  Rain, 

W88-06499  7C 

MCGILL  UNIV.,  MONTREAL  (QUEBEC). 
DEPT.  OF  BIOLOGY. 

Periphvton  in  Lakes  of  Different  Trophy. 
W88-06091  5C 

MCMASTER  UNIV.,  HAMILTON  (ONTARIO). 

Forecasting  Under  Linear  Partial   Information, 
W88-06543  7C 

MCMASTER  UNIV.,  HAMILTON  (ONTARIO). 
DEPT.  OF  CIVIL  ENGINEERING  AND 
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5B 

W88-06145 

5B 

W88-06146 

5E 

W88-06147 

5E 

W88-06148 

5A 

W88-06149 

5D 

W88-06150 

5B 

W88-06151 

5C 

W88-06152 

5B 

W88-06153 

2K 

W88-06154 

5B 

W88-06I55 

5C 

W88-06156 

5B 

W88-06157 

2G 

W88-06158 

5B 

W88-06159 

5D 

W88-06160 

5B 

W88-06161 

4A 

W88-06162 

5B 

W88-06163 

2H 

W88-06164 

5F 

W88-06165 

2H 

W88-06166 

7C 

W88-06167 

7C 

W88-06168 

2H 

W88-06169 

5C 

W88-O6I70  6B 

W'KK  01,171  S| 

W'ss  0617  'i 

W88-06I73  6< 

W'ss  oM/i  iB 

W88-06I75  !G 

W88-06I76  7li 

W88-06I77  7H 

W88-06178  7B 

W88-06179  -I 

W88-06I80  51 

W88-06I81  2K 

W88-06182  2G 

W88-06183  2G 

W88-06184  2G 

W88-06185  2Ci 

VV88-06I86  2K 

W88-06I87  4  A 

W88-06188  2J 

W'88-06189  5E 

W88-06190  8C 

W88-06191  8C 

VV8806192  5D 

W88-06 1 93  8C 

W88-06194  8B 

W88-06195  2E 

W88-06196  4B 

W88-06197  2E 

W88-06I98  5C 

W88-06I99  5D 

W88-06200  4A 

W88-06201  8A 

W88-06202  5C 

W88-06203  5F 

W88-06204  5E 

W88-06205  5D 

W88-06206  2F 

W88-06207  5F 

W88-06208  8C 

W88-06209  5F 

W88-06210  5C 

W88-0621I  8B 

W88-06212  8B 

W88-06213  5B 

W88-06214  7A 

W88-062I5  2E 

W88-06216  5E 

W88-06217  4A 

W88-06218  3B 

W88-06219  2K 

W88-06220  5D 

W88-06221  5D 

W88-06222  5D 

W88-06223  5C 

W88-06224  5E 

W88-06225  5F 

W88-06226  2E 

W88-06227  2E 

W88-06228  8B 

W88-06229  8C 

W88-06230  8C 

W88-06231  5B 

W88-06232  2B 

W88-06233  2B 

W88-06234  2B 

W88-06235  2C 

W88-06236  2B 

W88-06237  3B 

W88-06238  3B 

W88-06239  2B 

W88-06240  5B 

W88-06241  4C 

W'88-06242  2B 

W88-06243  2B 

W88-06244  7C 

W88-06245  3B 

W88-06246  3B 

W88-06247  2C 

W88-06248  3B 

W'88-06249  7B 

W88-06250  2B 

W88-0625I  2B 

W88-06252  2B 
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W88-06253 

W88-06253 

3B 

W8S-06254 

2B 

W88-06255 

2B 

W88-06256 

2C 

W88-06257 

2B 

W88-06258 

7B 

W88-06259 

7B 

W88-06260 

2B 

W88-06261 

2E 

W88-06262 

2K 

W88-06263 

2F 

W88-06264 

2G 

W88-06265 

2E 

W88-06266 

2E 

W88-06267 

2E 

W88-06268 

5G 

W88-06269 

5C 

W88-06270 

3  A 

W88-06271 

5A 

W88-06272 

5F 

W88-06273 

5F 

W88-06274 

5F 

W88-06275 

5A 

W88-06276 

5D 

W88-06277 

5B 

W88-06278 

5B 

W88-06279 

7B 

W88-06280 

7B 

W88-06281 

7B 

W88-06282 

7B 

W88-06283 

5B 

W88-06284 

2F 

W88-06285 

5B 

W88-06286 

2G 

W88-06287 

2K 

W88-06288 

5C 

W88-06289 

2L 

W88-06290 

5C 

W88-06291 

5C 

W88-06292 

5B 

W88-06293 

5B 

W88-06294 

5B 

W88-06295 

5C 

W88-06296 

5B 

W88-06297 

5C 

W88-06298 

5C 

W88-06299 

5C 

W88-06300 

5G 

W88-06301 

7A 

W88-06302 

5C 

W88-063O3 

5C 

W88-06304 

5B 

W88-06305 

5C 

W88-06306 

2B 

W88-06307 

2L 

W88-06308 

5B 

W88-06309 

5B 

W88-06310 

5B 

W88-06311 

5D 

W88-06312 

5B 

W88-06313 

5B 

W88-06314 

5D 

W88-06315 

5D 

W88-06316 

5D 

W88-06317 

5D 

W88-06318 

5D 

W88-06319 

5B 

W88-06320 

5D 

W88-06321 

5F 

W88-06322 

5B 

W88-06323 

5B 

W88-06324 

5F 

W88-06325 

5B 

W88-06326 

5C 

W88-06327 

5C 

W88-06328 

5C 

W88-06329 

5C 

W88-06330 

5C 

W88-06331 

5C 

W88-06332 

2L 

W88-06333 

7A 

W88-06334 

5C 

W88-06335 

5C 

W88-06336 

2L 

W88-06337 

2L 

W88-06338 

5C 

W88-06339 

5C 

W  8  8-06340 

21 

W88-06341 

2D 

W88-06342 

2D 

W88-06343 

3B 

W88-06344 

2A 

W88-06345 

2G 

W88-06346 

2J 

W88-06347 

2G 

W88-06348 

21 

W88-06349 

7C 

W88-06350 

3F 

W88-06351 

2J 

W88-06352 

2J 

W88-06353 

2J 

W88-06354 

3F 

W88-06355 

3F 

W88-06356 

3F 

W88-06357 

2D 

W88-06358 

2D 

W88-06359 

2B 

W88-06360 

7C 

W88-06361 

2B 

W88-06362 

2B 

W88-06363 

2B 

W88-06364 

2B 

W88-06365 

2B 

W88-06366 

2B 

W88-06367 

2B 

W88-06368 

7B 

W88-06369 

2B 

W88-06370 

2B 

W88-06371 

2B 

W88-06372 

2B 

W88-06373 

2B 

W88-06374 

5B 

W88-06375 

5B 

W88-06376 

2F 

W88-06377 

5G 

W88-06378 

5B 

W88-06379 

2F 

W88-06380 

7B 

W88-06381 

5B 

W88-06382 

5B 

W88-06383 

2F 

W88-06384 

7A 

W88-06385 

7B 

W88-06386 

7B 

W88-06387 

7B 

W88-06388 

7C 

W88-06389 

5F 

W88-06390 

5B 

W88-06391 

7B 

W88-06392 

2H 

W88-06393 

2H 

W88-06394 

2H 

W88-06395 

2H 

W88-06396 

2H 

W88-06397 

2H 

W88-06398 

2H 

W88-06399 

2H 

W88-06400 

2H 

W88-06401 

2H 

W88-06402 

7B 

W88-06403 

2H 

W88-06404 

5B 

W88-06405 

5B 

W88-06406 

2H 

W88-06407 

5B 

W88-06408 

5B 

W88-064O9 

5B 

W88-06410 

2H 

W  8  8-064 11 

2H 

W88-06412 

5C 

W88-06413 

5B 

W88-06414 

2H 

W88-06415 

2H 

W88-06416 

2H 

W88-06417 

2H 

W88-06418 

2H 

W88-06419 

5C 

W88-0642O 

5C 

W88-06421 

5G 

W88-06422 

5C 

W88-06423 

5B 

W88-06424 

5A 

W88-06425 

5D 

W 88-06426 

5B 

W88-06427 

5A 

W88-06428 

5B 

W88-06429 

5B 

W88-06430 

5B 

W88-06431 

5B 

W88-06432 

5B 

W88-06433 

5A 

W88-06434 

5B 

W88-06435 

5B 

W88-06436 

5B 

W88-06437 

5E 

W88-06438 

5D 

W88-06439 

5B 

W88-06440 

2K 

W88-06441 

5B 

W88-06442 

2G 

W88-06443 

21 

W88-06444 

2J 

W88-06445 

2D 

W88-06446 

3F 

W88-06447 

7B 

W88-06448 

21 

W88-06449 

21 

W88-O6450 

5E 

W88-06451 

5B 

W88-06452 

5A 

W88-06453 

5D 

W88-06454 

5F 

W88-06455 

4A 

W88-06456 

7A 

W88-06457 

5E 

W88-06458 

10D 

W88-06459 

5D 

W88-06460 

5D 

W88-06461 

5F 

W88-06462 

5D 

W88-06463 

5A 

W  8  8-06464 

2E 

W88-06465 

8A 

W  8  8-06466 

2E 

W88-06467 

5B 

W88-06468 

8B 

W88-06469 

5A 

W88-06470 

5G 

W88-06471 

5D 

W88-06472 

5A 

W88-06473 

5D 

W88-06474 

5B 

W88-06475 

5C 

W88-06476 

5A 

W88-06477 

5C 

W88-06478 

5C 

W88-06479 

5C 

W88-06480 

5B 

W88-06481 

5B 

W88-06482 

5A 

W88-06483 

6E 

W88-06484 

6C 

W88-06485 

5D 

W88-06486 

5G 

W88-06487 

5D 

W88-06488 

5D 

W88-06489 

5D 

W88-06490 

5D 

W88-06491 

5D 

W88-06492 

3C 

W88-06493 

5B 

W88-06494 

5D 

W88-06495 

5F 

W88-06496 

7C 

W88-06497 

7C 

W88-06498 

7C 

W88-06499 

7C 

W88-06500 

7C 

W88-06501 

1C 

W88-06502 

7C 

W88-06503 

7C 

W 88-06504 

7C 

W88-06505 

7C 

W88-06506 

7C 

W88-06507 

7C 

W88-06508 

2A 

W88-06509 

7C 

W88-06510 

8B 

W88-06511 

2L 

W88-06512 

2L 

W88-06513 

2L 

W88-06514 

2A 

W88-06515 

2E 

W88-06516 

2E 

W88-06517 

2E 

W88-06518 

2B 

W88-06519 

2A 

W88-06520 

2E 

W88-06521 

2A 

W88-06522 

2A 

W88-06523 

5B 

W88-06524 

2A 

W88-06525 

2E 

W88-06526 

7C 

W88-06527 

2E 

W88-06528 

7C 

W88-06529 

2E 

W88-06530 

2L 

W  8  8-065  31 

2A 

W88-06532 

2L 

W88-06533 

2E 

W88-06534 

2H 

W88-06535 

2E 

W88-06536 

7C 

W88-06537 

2E 

W88-06538 

2E 

W88-06539 

2D 

W88-06540 

4A 

W88-06541 

7A 

W88-06542 

2G 

W88-06543 

7C 

W88-06544 

2H 

W88-06545 

8A 

W88-06546 

5E 

W88-06547 

5G 

W88-06548 

5B 

W88-06549 

5A 

W88-06550 

5A 

W88-06551 

2H 

W88-06552 

5G 

W88-06553 

6G 

W88-06554 

6G 

W88-06555 

6G 

W88-06556 

8B 

W88-06557 

6G 

W88-06558 

2H 

W88-06559 

5B 

W88-06560 

5B 

W88-06561 

5B 

W88-06562 

5B 

W88-06563 

5B 

W88-06564 

5C 

W88-06565 

5C 

W88-06566 

5C 

W88-06567 

5C 

W88-06568 

5C 

W88-06569 

5C 

W88-06570 

5G 

W88-06571 

5C 

W88-06572 

6E 

W88-06573 

3F 

W88-06574 

3F 

W88-06575 

5D 

W88-06576 

5C 

W88-06577 

5C 

W88-06578 

6E 

W88-06579 

5D 

W88-06580 

5D 

W88-06581 

5D 

W88-06582 

5D 

W88-06583 

5D 

W88-06584 

5D 

W88-06585 

6G 

W88-06586 

6G 

W88-06587 

5E 
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w  ss  06588 

7H 

w  ss  06589 

5D 

w  ss  06590 

7C 

w  88  06591 

2H 

w  ss  06592 

8E 

u  88  06593 

3F 

\\  ss  06594 

2E 

W88-06595 

2J 

w  ss  06596 

6A 

\\  SS  06597 

2A 

W88-06598 

8A 

W8&-06399 

5G 

W88-066O0 

8C 

W88-06601 

2F 

W88-06602 

5D 

WS8-06603 

5C 

W88-06604 

7C 

W88-06605 

7A 

W88-06606 

2E 

W88-06607 

5D 

W88-06608 

2A 

W88-06609 

6G 

W88-06610 

6G 

W88-0661! 

8B 

W88-06612 

6D 

W88-06613 

5C 

W'88-06614 

5C 

W88-06615 

5C 

W'88-06616 

5C 

W88-06617 

6E 

W88-06618 

6E 

W88-066I9 

5G 

W88-06620 

5G 

W88-06621 

5G 

W88-06622 

5G 

W88-06623 

5G 

W88-06624 

5B 

W88-06625 

8B 

W88-06626 

5E 

W88-06627 

5G 

W88-06628 

8G 

W88-06629 

6G 

W88-06630 

6B 

W88-06631 

2E 

W88-06632 

3F 

W88-06633 

6E 

W88-06634 

3F 

W88-06635 

6E 

W88-06636 

6E 

W88-06637 

6D 

W88-06638 

6G 

W88-06639 

81 

W88-06640 

2H 

W88-06641 

2H 

W88-06642 

2L 

W88-06643 

2L 

W88-06644 

2L 

u  ss  06645 

:i 

w  ss  06646 

5B 

w  ss  06647 

5B 

w  '88  06648 

SH 

w  ss  06649 

5B 

w  ss  06650 

6B 

W88-0665I 

5B 

W88-06652 

SB 

W88-06653 

SB 

W88-06654 

5B 

W88-06655 

5B 

W88-06656 

5B 

W88-06657 

5B 

W88-06658 

5C 

W88-06659 

5C 

W 88-06660 

5C 

W88-06661 

5B 

W88-06662 

5B 

W88-06663 

5A 

W88-06664 

5C 

W88-06665 

5E 

W88-06666 

5B 

W88-06667 

5B 

W88-06668 

5B 

W88-06669 

5B 

W88-06670 

5B 

W88-06671 

5C 

W88-06672 

2L 

W88-06673 

5B 

W88-06674 

2L 

W88-06675 

2L 

W88-06676 

2L 

W88-06677 

5C 

W88-06678 

5A 

W88-06679 

5C 

W88-06680 

5C 

W88-06681 

5C 

W  8  8-0668  2 

5B 

W88-06683 

5C 

W88-06684 

5C 

W88-06685 

5B 

W88-06686 

7B 

W88-06687 

5C 

W88-06688 

2H 

W88-06689 

2H 

W88-06690 

2H 

W88-06691 

2H 

W88-06692 

2H 

W88-06693 

2E 

W88-06694 

2H 

W88-06695 

5B 

W88-06696 

8C 

W88-06697 

2H 

W88-06698 

2H 

W88-06699 

5C 

W88-0670O 

2H 

W88-06701 

2L 

\\  ss  06702 

21 

W'SS  0670  t 

211 

W  SS  01,704 

211 

W88  06705 

211 

W88-06706 

211 

W88-06707 

2H 

W88-06708 

2H 

W88-06709 

2J 

W88-067I0 

2F 

W88-06711 

8A 

W88-06712 

SA 

W88-06713 

8C 

W88-06714 

8F 

W88-06715 

8F 

W88-06716 

81 

W88-06717 

81 

W88-06718 

8C 

W88-06719 

8C 

W88-06720 

8C 

W88-06721 

8C 

W88-06722 

8C 

W88-06723 

8C 

W88-06724 

8C 

W88-06725 

3F 

W88-06726 

7B 

W88-06727 

7B 

W88-06728 

2D 

W88-06729 

5B 

W88-06730 

21 

W88-06731 

3F 

W88-06732 

3F 

W  8  8-067  3  3 

3F 

W88-06734 

3F 

W88-06735 

2G 

W88-06736 

5A 

W88-06737 

5B 

W88-06738 

5D 

W88-06739 

5D 

W88-06740 

5F 

W88-06741 

5D 

W88-06742 

5D 

W88-06743 

3  A 

W88-06744 

7B 

W88-06745 

7B 

W88-06746 

7B 

W88-06747 

7C 

W88-06748 

7B 

W88-06749 

7B 

W88-06750 

7C 

W88-06751 

3B 

W88-06752 

7C 

W88-06753 

5G 

W88-06754 

5B 

W88-06755 

5G 

W88-06756 

5E 

W88-06757 

5  A 

W88-06758 

5B 

W88-06814 

WsK  06759 

5D 

Wxx  06  '60 

5D 

W88  06761 

M) 

W'SS  IJ- 

i> 

w  B8  '  i'.7<,  ( 

sis 

VVhS  06764 

sit 

W88-06765 

SI) 

W88-06766 

SI) 

W88-06767 

S( 

W88-06768 

S( 

W88-06769 

5A 

W88-06770 

si) 

W88-0677I 

5D 

WXX-06772 

2H 

W88-06773 

SI) 

WXX-06774 

5C 

W'XX-06775 

Sli 

WX8-06776 

2F 

W88-06777 

6Ci 

W88-06778 

5B 

W88-06779 

2H 

W88-06780 

211 

W88-06781 

2J 

W88-06782 

3F 

W88-06783 

2A 

W88-06784 

3F 

W88-06785 

3F 

W88-06786 

3F 

W88-06787 

7B 

W  8  8-067  8  8 

5B 

W88-06789 

5B 

W88-06790 

2G 

W88-06791 

2G 

W88-06792 

2F 

W88-06793 

5B 

W88-06794 

3F 

W88-06795 

2G 

W88-06796 

3F 

W88-06797 

5B 

W88-06798 

7C 

W88-06799 

2G 

W88-06800 

5G 

W88-O6801 

5G 

W88-06802 

2G 

W88-06803 

2F 

W88-06804 

2F 

W88-06805 

2F 

W88-06806 

2F 

W88-06807 

5C 

W88-06808 

2L 

W88-06809 

2C 

W88-06810 

SB 

W88-06811 

5B 

W88-06812 

5B 

W88-06813 

SB 

W88-06814 

SB 

*U.S. GOVERNMENT    PRINTING    OFT  ICE  :  1  988-  201  -486  .80000 


A-3 


ssasg" 


Di 


m 


Subject  Fields 


NATURE  OF  WATER 


WATER  CYCLE 

WATER  SUPPLY  AUGMENTATION 
AND  CONSERVATION 

WATER  QUANTITY  MANAGEMENT 
AND  CONTROL 

WATER  QUALITY  MANAGEMENT 
AND  PROTECTION 

WATER  RESOURCES  PLANNING 


RESOURCES  DATA 


NORTH  AMERICAN  CONTINENT  PRICE  SCHEDULE 

Customers  in  Canada,  United  States,  and  Mexico 
please  use  this  price  schedule;  other  addressees, 
write  lor  PR-360-4. 


MICROFICHE/PAPER  COP* 


AOI 

V.  9S 

AO? 

995 

A03 

17  95 

A04A05 

1495 

A06A09 

1995 

AI0-AI3. 

75  95 

AI4A17. 

1795 

A18A2I. 

10  95 

A22A25.. 

44  95 

AW 

• 

NOI 

49  5(1 

NO? 

4800 

EM... 

E02... 

EM. 

E04. 

E05. 

!06 

E07.. 

E08 

E09 

EIO... 

Ell... 

EI2.... 

EI3... 

EM.... 

EI5 

EI6... 

EI7... 

£18 

EI9... 

E20 

E99 


$8  50 
.  11  00 

.12.00 

...  14.50 

,.  16.50 

19.00 

7150 

74  00 

76  50 

79.00 

.31.50 

.34  00 

36.50 

.39.50 

43.00 

47  00 

5100 

55.00 

6100 

7100 
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DISKETTES 

MAGNETIC  TAPE 

001. 

$50.00 

T0I .... 

$150.00 

007. 

75.00 

125.00 

T02 

700.00 

003 

T03... 

30000 

004 

17500 
725.00 

104... 

400.00 

005 

T05... 

500.00 

006 

275.00 

T06 .... 

60000 

007 

325  00 

T07. 

700.00 

008 

37500 
475  00 

T08... 

800.00 

009 

T09 

900  00 
1.000.00 

010 

47500 

TIO, 

Oil.. 

575.00 

Til 

1,10000 

012. 

575.00 

TI2 

..1,700.00 

DI3... 

67500 

TI3 

....  1,300.00 

014... 

67500 

114 

.1,400.00 

015... 

725.00 

TI5 

.1,500.00 

016 

775.00 

TI6 

.1,60000 

017 

825.00 

T17 

...1.700.00 

018 

875  00 

118 

.1,80000 

019 

925.00 

TI9 

1,900  00 

099 

T99 

' 
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ENGINEERING  WORKS 


MANPOWER.  GRANTS,  AND 
FACILITIES 

SCIENTIFIC  AND  TECHNICAL 
INFORMATION 


INDEXES 


SUBJECT  INDEX 
AUTHOR  INDEX 

|    ORGANIZATIONAL  INDEX 
ACCESSSION  NUMBER  INDEX 
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